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THE POSITION AND PROSPECTS OF THE BRITISH 
IRON TRADE. 

Next to the extent and duration, accessibility and 
cheapness, of our coal supplies, there is no subject of 
 orvered importance to the industrial interests of Great 

ritain than theavailable resources existing within our shores 
for the production of cheap and useful iron. One committee 
after another has sat upon the coal question, which has 
now been more or less exhausted in every phase it is 
capable of presenting, But of our mineralogical resources, 
so far as the manufacture of iron is concerned, we have 
but the most scanty available information ; and that, too, 
seattered over such a wide area, and presented in such 
fragmen and sectional contributions, that it can only 
be read and known by afew. It is almost superfluous to 
point out that not only are the progress and prospects of 
the iron trade of cardinal importance for its own sake, as 
the most extensive, utilitarian, and valuable of all our 
metallurgical industries, which is, to a very large extent, the 
foundation and source of all the collateral avenues of wealth 
and prosperity that have caused England to be distin- 
guished as “ the workshop of the world;” but also, because 
there is no other influence that so nearly and so directly 
affects the still more vital consideration of the future of 
our coal supplies, seeing that not less than forty million 
tons of coal, or nearly one-third of the total quantity raised 
in the United Kingdom, are employed, one way and 
another, in the manufacture of iron. 

There never was a time when the iron trade suffered 
more acutely from adverse influences than it does now. 
Into the whole rationale of the process whereby that suffer- 
ing has been brought about we shall not attempt to enter ; 
but it cannot be otherwise than a matter of deep and 
anxious concern to the trading and commercial interests 
of the country at large, to examine certain phenomena 
which seem on the first blush to justify the conclusion 
that, for the first time in its history, the iron trade of 
England has entered on a retrograde career, and has come 
very near to if it has not actually gone beyond its legitimate 
development. Let it be clearly understood that this is 
ut forward simply as an appearance and not as a fact; 
ut the appearance is sufficiently startling, and is envi- 
roned with so many attendant circumstances not heretofore 
examined, that we need make no apology for formulating 
and analysing the actual tacts. 

It may be well to clear the way by explaining that the 
iron trade is almost entirely a product of the last half 
century. In 1740, only 17,000 tons of pig iron were pro- 
duced in the United Kingdom, from fifty-nine blast 
furnaces—a production scargely equal to that of a single 
fair-sized blast furnace at the present time. In 1796, the 
annual production of Pig iron was 125,000 tons, the 
number of blast furnaces having, meanwhile, advanced to 
130, Thirty-four years later the production had attained 
the extent of 678,417 tons, the trade, according to the 
evidence of Sir John Guest, having remained stationary 
between 1823-and 1831. But from the latter year it began 
to make rapid strides, until Mushet found a total make of 
1,248,781 tons in 1839, the number of furnaces then in blast 
being 396. In his well-known work on the “Progress of 
the Nation,” Mr. G. R. Porter, F.R.S., returned the make 
of pig iron in 1840 at 1,396,400 tons, and he calculated the 
ow of coal consumed in the operation of smelting 

at production at 4,877,000 tons, Adding to this, 200,000 
tons of coal used in converting the crude iron into wrought 
iron, it will be found that the total bulk of coal consumed 
in our iron manufacture thirty-six years ago was only 
6,877,000 tons, as compared with about forty million tons 
at the present time. Steady progress continued to be 
made in the pig iron trade until 1855, when the total pro- 
duction was returned at 3,218,154 tons, the make having 
advanced rather more than two million tons in fifteen 
years. During that period a strong impulse had been 
given to the development of trade from two remarkable 
events—the first being the introduction of the hot 
blast, which reduced the consumption of coal used for 
smelting a ton of pig iron by nearly two-thirds; and the 
second, the commercial discovery of the Cleveland iron- 
stone in 1850, which brought about the development of a 
much cheaper and more extensive field of iron ore than 
any formerly known to exist. Up to 1858 the growth of 
the pig iron trade had proceeded almost without a check. 
Commercial depression, however, caused the make of that 
year to fall about two hundred thousand tons below that 
of the previous year, while the estimated value of the 
3,456,064 tons then produced fell to £8,640,160, as com- 

with £9,148,617, the value of the produce of 1857. 

uring that annus mirabilis of commercial disaster, 1866, 
the accretion of growth was again hindered, the make 
having fallen from 4,819,254 to 4,523,897, and the esti- 
— ene —_ eae to £11,309,742. But the 
awn of another season of comparative prosperity speedil 
restored the old order of hingh: sand pe Phe iatt five 
years, the expansion of our metallurgical ind was 
great beyond all precedent, the increase between 1866 and 
1871 having been over two million tons per annum, or an 
increment more than double the whole make of the country 
in the year 1830. The main increase was between 1870 
and 1871, when the make of pig iron rose from 5,963,515 
tons to 6,627,179 tons ; the quantity of pig iron exported 
from 753,339 tons to 1,057,458 tons, and the total quantity 
of coal used in the manufacture of both crude and finished 
iron from 35,344,634 tons to 38,540,102 tons. 

It is now that we come to face the strange and some- 
what inexplicable fact that since 1871 there has been a 
diminution both in our production of pig iron and in the 
quantity of iron ore raised in the United Kingdom. Such 
a result is not only completely at variance with the expe- 
rience of the » but belies both the calculations and 
ex tions of every authority on the subject of our 
ind resources. To the large and rapidly accumu- 
lating demands made by the iron trade was attributed the 
origin of the coal famine, and the Royal Commission 
spectated to inquire into the operation of that event found 

at the order of things had been : first, the rise in the 
price of iron, then the rise in the price of coal, and, 
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finally, the increase in the rate of wages. Every one who 
took the trouble to inquire inté the causation of events 
concluded that the future development of the coal trade 
would be largely determined by the demand for iron- 
making purposes ; and yet we find the altogether bewil- 
dering truth to be that concurrently with a considerable 
falling off in the consumption for iron making, there has 
been a very large increase in the a ate production of 
coal. The total quantity of pig iron made in the United 
Kingdom in 1875 was only 6,365,462 tons, or in round 
figures, about two hundred and fifty thousand tons less 
than in 1871. The total quantity of coal used in the 
manufacture of pig iron in 1875 was -15,645,774 tons, 
as compared with 19,881,537 tons in 1871, being in round 
figures, a decrease of four million tons; but while this 
decrease took place in the consumption of coal for iron- 
making purposes, we find, not as might have been expected, 
a corresponding falling off in the production of coal, but 
an increase of production to the extent of about fifteen 
million tons! Hence, therefore, the fact is clearly esta- 
blished that; although the iron trade as a whole—including 
both its crud, and its finished products—absorbs nearly a 
full third of all the coal raised in the country, the 
development of our coal supplies is not only not directly 
contingent upon the demand for iron-making, but follows 
certain lines with which that demand has little or nothing 
to do, and may henceforth be expected to proceed without 
that regard to the requirements of our chief manufac- 
turing industry on which the Royal Commissioners and 
other authorities have laid so much stress. 

The origin and operation of the apparent decadence of 
the iron trade of Great Britain form a still more impor- 
tant and perplexing source of inquiry. In 1871 we raised 
in the United Kingdom 16,334,888 tons of iron ore. In 
1875, the total quantity of iron ore raised was only 
15,821,060 tons. In the former year, however, we im- 
ported only 324,043 tons of iron ore, as compared with 
458,693 tons in the latter ; and the burnt or purple ore 
imported within the same period advanced from 200,000 
to 280,000 tons. The increase in the latter items is too 
trifling, perhaps, to justify the conclusion that our sup- 
plies of native ore are becoming exhausted, and that we 
will henceforth be more and more dependent upon foreign 
supplies; but this is an inference fairly warranted by 
the greatly increased demand for good hematites suitable 
for the steel manufacture, of which in this country we 
have such a limited supply that we are compelled year by 
year to increase our imports from Spain, Algeria, and else- 
where. ‘The following figures exhibited the relative 
increase or decrease of iron ore produced in the several 
districts yielding that mineral in the United cy 2 as 
between the years 1871 and 1875, the latter year being the 
most recent for which authentic returns are as yet 
available :— 





Name of district. 1875. 





Tons. 


Cornwall 11,403 


Devonshire .. 
Somersetshire .. 
Nottinghamshire p 
Gloucestershire .. .. .. 
Wiltshire .. 


a 
oY ‘i 
arenes 


Oxfordshire.. .. .. .. .«. 
Northamptonshire .. .. 
Lincolnshire iy 
Warwickshire .. ee 
Staffordshire, North.. .. .. 
South.. .. 
Cheshire olin, Seek 


Se a ee 
Yorkshire, North Riding .. 

Do. West Riding... .. .. 
Northumberland and Durham .. 
po De ee eee Pe eee 
South Wales and Monmouth.. .. .. 495,840 
SUE We | ik, sar! -4k 4 ee Sd 
Scotland 
Ireland .. 





2,452,235 
128,602 


eile. a 





.. | 16,384,888 15,821,060 
The reader will find, if he takes very slight trouble in 
the analysis of the above statistics, that most of the older 
districts are going to the wall, having either become 
nearly exhausted, or furnishing their produce at such a 
heavy cost as to render it commercially impossible to pro- 
ceed with their further development ; and this fact is 
abundantly attested by the difference in the value of the 
ores raised during the years above named. We find that 
although there has been a decrease of 513,000 tons in the 
quantity of iron ore produced in 1875 as compared with 
1871, the difference in value is not less than £1,695,000. 
Such a circumstance, moreover, is all the more remarkable 
when we bear in mind that the average price of pig iron 
in 1875 was considerably above that of 1871. The mean 
price of Cleveland pig iron during 1871 was £2 9s. 6d. 
per ton, whilst in 1875 it was £3 per ton; and Scotch 
pig iron averaged £3 2s. 2d. in the former year as com- 
pared with £3 4s. in the latter. Broadly stated, the above 
table brings out the fact that it has become necessary for 
the English ironmaster to discard the expensive ores of 
such counties as Cornwall, Devonshire, Gloucestershire, 
Wiltshire, ‘Shropshire, and Derbyshire, in favour of the 
less expensive and codrser ores of Cleveland, Northampton, 
and Lincolnshire; and these three new districts are con- 
sequently elbowing the older districts out of the race of 
competition and usurping their places. Between 1874 and 
1875 two new iron ore-producing districts—Notis and 
Cheshire—have come into the field, but neither 6f them 
has as yet assumed any real importance ; and to all prac- 
tical. intents the ironmasters of England must look in the 
future towards Cleveland, whose supplies of ore, illimitable 
in extent, are now being worked out at the rate of about 
seven million tons per annum ; Lincolnshire, where the 
iron ore is more cheaply worked than any other part of 
the country, although the absence of an immediately con- 
a coal-field places the smelter at a disadvantage ; and 
oe. gy whence large supplies of ore are now 
sent to older districts, whose resourcés are more scanty 
and precarious. It may be accepted as an industrial axiom 
of the iron trade that when a district no longer depends 








ba itself alone for raw material it must cease to advance 
if it does not absolutely tend towards decay. And this is 
precisely the position in which Wales and Staffordshire are 
now placed. The production of iron ore in South Wales 
has been diminished. one-half between 1871 and 1875, and 
in North Staffordshire has gone more than half a million 
tons to the bad as between the two dates. Scotland, another 
of our most venerable centres of metallurgical industry, 
has been reducing her output of ore for some years, con- 
sequent upon the rapid exhaustion of that famous deposit 
of blackband ironstone on which her ferruginous prestige 
has been reared. These districts may, of course, be able 
to maintain a kind of parasitical influence for years by 
importing largely from other districts, as they have actually 
begun to do; but in the last resort they must yield up the 
sceptre to such districts as can claim to be more richly 
endowed with the resources which they lack. The most 
promising districts in the future are more distinguished for 
the cheapness and abundance than for the quality of their 
ores. For steel-making purposes and the production of 
high-class iron, the resources of this country are exceed- 
ingly meagre. Even in Cumberland, where the most ex- 
tensive deposits of hematite iron known in this country 
have originated the marvellous fecundity and enterprise of 
Barrow-in-Furness, there has recently been a declension of 
supply, and the future of the hematite iron trade in regard 
to local supplies of ore is becoming a source of no little 
anxiety. ‘The ores of the West Riding, out of which the 
renowned bands of Bowling and Low Moor have been 
evolved, are assuming attenuated proportion ; and in the 
dales of Durham, where the spathose and vai ore has 
been worked for a number of years by the Weardale Iron 
Company, the supply has so far given out that the quantity 
worked is now diminishing year by year. There are 
several districts, it is true, where large quantities of 
superior ore are still known to exist ; but it would not 
pay to work the ores of such localities as Wiltshire, Corn- 
wall, and Devonshire on a large scale, considering their 
long distance from a suitable supply of coal; and the 
result of the past few years leaves little scope for belief in 
an augmentation of supply from these sources. It is 
increasingly probable that the great bulk of our high-class 
ores will henceforth be imported from Spain and else- 
where; and this, although comparatively a new trade, has 
already attained very respectable proportions. As asingle 
proof of the potential direction of this fact we may men- 
tion that in the Cleveland district large works are now 
being built to smelt Spanish hematite for steel-making 
purposes in the immediate locality of mines capable of pro- 
ducing the cheapest iron ore in this or any other country ; 
and if “carrying coals to Newcastle” has heretofore been 
regarded as Phe of the greatest anomaly, it will here- 
after be paralleled by the still greater anomaly of carrying 
ironstone to Cleveland. 

It is desirable that we should pursue this subject one 
stage further, and take cognisance of some recent features 
of our pig iron trade. To insist upon the importance of 
this branch of our national industry would entirely 
supererogatory after what we have already stated ; but in 
a single sentence we may affirm that for some years past 
Great Britain has produced about one-half of all the pig 
iron made in the world ; that in and through the pig iron 
trade employment is furnished to fully half a million hands, 
representing a total 2g ssagaees of at least two millions ; 
that pig and finished iron rank in the Board of Trade 
returns as the most valuable of our manufactured produc- 
tions, and that they jointly absorb more labour, more 
matériel, more ingenuity, and more —_ than any other 
industries, whether at home or abroad. 

We have not yet at command the detailed figures relative 
to the production of pig iron in 1876, but from the most 
authentic sources available we have sought out the actual 
returns of that year, and here we present them, along with 
an abstract of the production of the different districts 
enumerated for the years 1871 and 1875 :— 


Name of district. | 1875. 1876. 


1871. | 








Tons. | 
34,165 
759,244 

.. | 1,029,885 
| 114,549 
270,485 

| §20,359 
336,569 


Northumberland. . 
Io, sds as os 
Yorkshire, North .. 
. West .. 
Derbyshire .. 
Lancashire .. 
Cumberland .. L. 
Shropshire .. .. .. .. | 129,467 
Staffordshire, North .. .. .. .. .. | 268,300 
Do. il ee Pa 725,716 
Northamptonshire 60,512 
Tames, $00 OF OLR 36,122 
Gloucestershire and Somersetshire 99,997 | 
a isda: Seg, gicéhi wkaral 41,893 | 
South Wales . . . | 1,045,916 
Scotland... ... .. .. 
Other districts .. 


Totals 





20,000 
03,000 


55,099 | 
; 541,809 | 420, 
~ | 1,160,000 | 1,050,¢00 | 1,103, 

= | —_ | 1,027, 








-. | 6,627,179 | 6,365,462 | 6,160,000 


The figures for 1876 are, of course, Subject to the modifi- 
cation of more accurate knowledge, but we believe they 
will be found pretty near the truth, and assuming their 
approximate correctness, it follows that our pig iron trade 
has declined to the extent of about half a million tons, 
while its value has diminished to the extent of nearly two 
millions sterling since 1871. There is another curious fact 
gene to this inquiry. The number of furnaces in blast 
ell from 673 in 1871 to 629 in 1875, while the number of 
furnaces in blast during 1876 must have been still less. 
How far the results of the last two or three years may 
be affected by the events of the future it is impossible to 
foresee or anticipate. The prohibitory price of iron of all 
kinds in 1872-73 stimulated the development of the 
resources of other countries, which would otherwise in all 
probability have been content to depend on England for 
their supplies of iron, and hence we find that over-produc- 
tion has caused a crisis in other countries as well as at 
home. This is more particularly true of the United 
States, where the make of pig iron has steadily declined 
for the last two years ; and the iron trade of this country 
has certainly the satisfaction of knowing that if production 
has backwards at home it has not been other- 
wise abroad. Butethen England is different from: other 
nations in respect of having resources superior to most, 
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and a prestige and supremacy far above all, which justify 
the phen expectation that we should be the last to 
feel the pinch and the first to retrieve losses. It is impossible 
to overlook the fact that important changes have recently 
influenced the iron trade of Great Britain—changes the 
full import and significance of which are hardly yet under- 
stood, and to which we have not quite become reconciled. 
Foreign competition will assail us moreand more. It is now 
defensive, but will ultimately become doggedly aggressive, 
and in some quarters it will more than tax our energies to 
hold ourown. There is hardlya single European nation that 
isnot trying to become independent of our wares. Some 
countries have wrested orders from our grasp, and there is 
no more singular phenomenon of trade than that pre- 
sented by the Belgians when they import our pig iron and 
work it up into the finished article at a price that enables 
them to undersell us in our own markets. Cheap and 
nasty commodities are falling out of repute. The enor- 
mous requirements of the railway world will not hence- 
forth, as heretofore, be satisfied by iron rails made from 
the most coarse and silicious ores that England can show, 
but must more and more demand a superior metal, made 
from the best ores, and of such ores England is certainly 
not possessed to a greater extent than some other European 
nations, who have the superior gain of cheaper labour and 
closer proximity to large and lucrative markets. On the 
other d, however, England can always depend upon 
being able to produce a cheap quality of iron fit for many 
of the ordinary purposes of commerce, and capable by 
chemical and other processes now being evolved from the 
region of experiment, of turning out a much better pro- 
duct than anything yet realised. 








THE LATE SIR HENRY JAMES, R.E., F.RS. 

Avoraer of the distinguished men who have reflected honour 
upon the corps of Royal Engineers has been removed by death. 
Sir Henry James died at Southampton on the 14th of June last, 
at the age of seventy-four. Henry James, son of the late Mr. 
John James, of Truro, and his wife, who was a daughter of the 
late John Hastren, of Carines, Cornwall, was born on the 8th of 
June, 1803, at Rose-in-Vale, near St. Agnes, Cornwall. His 
father’s family was, we believe, originally of South Wales, and 
migrated to Cornwall in reference to mining or metallurgic 
pursuits. We have not been informed what other children, 
if any, constituted the family. He was educated at 
Exeter Grammar School, and removed thence for his pro- 
fessional training to the Royal Military Academy, at Wool- 
wich, from which he passed in the usual course into the 
corps of Royal Engineers, as lieutenant, in 1825. In those days 
pupils who had passed the course of instruction of the Academy 
sometimes remained still cadets for years before they obtained a 
Royal Engineer commission. Colonel Colby, who directed that 
portion of the corps of Royal Engineers to which was intrusted 
the Ordnance Survey of the British Islands, had infused into all 
the operations connected therewith new energies, and endowed 
them with new methods and new instruments, and laid the 
foundation, indeed, of all that has since rendered the Ordnance 
Survey of Great Britain the most perfect and famous national 
geodetic work, perhaps, in the world. The survey, commenced 
in 1746 by General Roy, and continued after his death by 
General Mudge, had, after several interruptions, produced 
by the great continental and American wars, been extended 
to some portions of Scotland, where it had been first commenced, 
and alreidy embraced a considerable tract of the southern 
parts of England, but Ireland had not yet been touched. The 
great triangulation of France, di by Cassini, had been con- 
nected with that of England, with the primary view of deter- 
mining the relative positions, as recommended by the great 
French astronomer of the national observatories of Paris, and of 
Greenwich, and it was then determined to connect the triangu- 
lation of Scotland with that commenced in Ireland, by observa- 
tions mide from the summit of Slieve Donard, the loftiest of 
the Mourne mountains, in the county of Down. The extension 
to Ireland of the Ordnance Survey was then commenced, 
and about this foriunate juncture, when new energy and 
new methods, both of surveying and of mapping, followed each 
other in rapid succession, Henry James, the object of this notice, 
became attached to the Irish branch of the survey, with which 
he continued connected for almost the entire of his life. The 
survey in Ireland was commenced by that of the county of 
Londonderry, upon the comprehensive plan projected by the late 
General Portlock, R.E., who proposed that besides the mere 
geodesy and topography, the histery, the antiquities, natural 
history, and geology of the whole island should be included in 
a succession of memoirs, by various competent men, whether 
military or civil. But this plan, owing chiefly to the wide area of 
subjects it was proposed to embrace, partly to the slowness with 
which the work was pursued, broke down, and the scope of the 
survey became limited to producing a complete map of the 
island to a scale of 6in. to the mile—with enlargement of certain 
localities—and before very long the geological survey of Great 
Britain was established as a separate institution. Captain James 
was associated with Captain Portlock in assisting Colonel Colby 
in the earlier and more arduous works of the survey, which com- 
menced in the north of Ireland. Captain James’s energy and 
administrative ability were highly appreciated by Colonel Colby, 
and he was gradually raised to posts of greater trust and import- 
ance, becowing district engineer, and fivally, upon the retire- 
ment by death, of Colby, director of the Irish branch of’ the 
Survey. He is understood also to have co-operated with the late 
Sir Henry De la Beche in arranging the general programme of the 
Geological Survey, and for rather more than a year, between 
1844 and 1846, he was director of the Irish branch of the Geo- 
logical Survey, which appointment he resigned on the alleged 
ground that the powers entrusted to him were insufficient to 
enable him to fulfil the duties of the office with satisfaction to 
himself or advantage to the public service. It is probable, how- 
ever, that the prospects which seemed, likely to open, induced 
him to prefer the Ordnance Survey to the duties of which he 
then returned. r 

He also is understood to have co-operated with Sir Richard 
Griffith in arranging the general valuation of Ireland, the basis for 
which, as well as for census returns and otherstatisticsnow become 
familiar, all rest upon the Ordnance Survey of Ireland. During 
a period of four years, prior to his appointment as director, 
James was detached and quartered at Portsmouth as Directing 
Engineer in the service of the Admiralty, over the important 
works then in progress for the extension of the harbour and 
naval arsenal at that port. During this epoch he was enabled to 
give some experimental aid to the late Professor Willis, in refer- 





ence to the then obscure subject of the increased deflection of 
girder bridges, due to the velocity of a roiling load, which formed 
part of the investigations of the Commision on Railway Structures 
in Iron. With this exception, and a brief period in which he 
was Director of the Geological Survey, his long connection, ex- 
tending over forty-two years, with the Ordnance Survey, was 
uninterrupted. For these long-continued and important services, 
he, in 1860, received the honour of knighthood, having been 
already, in 1848, elected a Fellow of the Royal Society. 
He was also elected a Member of the Royal Irish 
Academy, was a Member of the Geological Society of 
London, of the Royal Geological Society of Ireland, and 
of several other learned bodies. He left Ireland to take 
charge of the topographical department of the Ordnance Survey 
at Southampton, where he continued up to the period of his 
death, and here he contributed many improvements, technical or 
economic, to the work of the office, in the production of its 
maps, by ingenious applications, principally by combinations of 
the comparatively new art of photography, with those of zinco- 
graphy and lithography. Some of his methods were applied with 
advantage to other than chartographic objects, amongst the 
most striking examples of which are the reproduction, under 
his direction, of a facsimile copy on paper, of Doomsday Book, 
published in two volumes; of the national historical MSS. 
of England, Scotland, and Ireland, in ten folio volumes ; of 
the Black Letter Prayer-book of 1636, and a portion of 
the “Register of Archbishop Parker;” and he originated 
the idea of the publication of a set of facsimiles of Anglo- 
Saxon charters, which is now in progress. In such appli- 
cations of different and complex processes, dependent upon 
the most delicate physical and chemical relations, the final result 
is always the work of many different minds, and some claims 
have been asserted for others to the origination or perfecting of 
some parts of these improvements. There is no proof, however, 
that Sir Henry James was at all cognisant of the labours of 
others, or that he borrowed anything from the latter. In any 
case, to James was due the consolidating into a practicably work- 
ing whole those processes which have given the same facility and 
completeness to the chartographic departments of the survey, 
which were given to its work in the field, both instrumental and 
observational, by the labours of Mudge and Colby. 

The surveys of Jerusalem and Sinai were carried out under his 
direction, during which a large number of photographs were 
taken, and models made upon the ground, and which form a 
collection of great interest. 

Sir Henry James can scarcely be regarded as eminent in scien- 
tific research, from which he must necessarily have been pre- 
cluded throughout life by the pressure of official duties; while 
in Ireland, however, he always assisted usefully and energetically, 
and was, whenever in Dublin, a constant attendant at the meet- 
ings of the learned societies of Ireland; and his lively and 
energetic manner and address always gave animation to the 
discussions of those bodies. The following is a list of his papers 
to be found in the catalogue of the Royal Society :-— 

(1.) “On the Variegated Ap ce of the New and Old Red 
Sandstone Systems.” —Phil. Mag., xxiii. 1843, pp. 1-3. (2.) “On 
a Section Exposed by the Excavation at the New Steam Basin 
in Portsmouth Dockyard.”—Geol. Soc. Journ., iii. 1847, pp. 249- 
251. (3.) “Note on the Tertiary Deposits of the County of 
Wexford.”—Dublin Geol. Soc. Jowrn., iii. 1849, pp. 195-196. 
(4.) “On a Necessary Correction to the Observed Height of the 
Barometer Depending upon the Force of the Wind [1852].”— 
Edinb. Roy. Soc. Trans., xx. 1853, pp. 377-384. (5) “On the 
Geodetic Operations of the Ordnance Survey.” —Roy. Inst. Proc., 
ii. 1854-58, pp. 516-521. (6) “On the Deflection of the Plumb- 
line at Arthur's Seat, and mean Specific Gravity of the Earth.”— 
Phil. Trans., 1856, pp. 591-606. (7.) On the. Figures, Dimen- 
sions, and Mean Specific Gravity of the Earth, as derived from 
the Ordnance, Trigonometrical Survey of Great Britain and 
Ireland.” —Phil. Trans., 1856, pp. 607-626. (8.) “On the 
Deflection of the Plumb-line at Arthur’s Seat, and on the Mean 
Density of the Earth.”—&dinb. Roy. Soc. Proc., iii. 1857, pp. 
364-366. (9) “Note on Refraction.”—Brit. Assoc. Rep., 1858, 
pt. ii p. 38 (with Alexander R. Clarke). On Projections for 
Maps applying to a very large extent of the Earth’s Surface.”— 
Pht, Mag., xxiii. 1862, pp. 306-312. 

Besides the above-mentioned scientific papers, he also published 
several of more popular interest, principally on antiquarian sub- 
jects, amongst which are his “Essay on Stonehenge,” and other 
similar structures; “Notes on the Pictish Towers;” “The 
Parallel Roads of Glenroy;” “ The Tin Trade of the Pheenicians 
with Cornwall;” and “Notes on the Pyramids of Egypt.” In 
this last he has collated and discussed the dimensions of the 
Great Pyramid, as given by ancient authors, and by several 
modern observers. Sir Henry James’s knowledge as an Egyptolo- 
gist was not profound, nor could it be expected that his classical 
attainments should be so, and it is matter for much regret that this 
led to a discussion of a somewhat heated character between him 
and the Astronomer-Royal for Scotland, whose laborious admea- 
surements of the Great Pyramid are well known—the more 
unfortunate as having led to the resignation by the Astronomer- 
Royal for Scotland of his Fellowship of the Royal Society of 
London. 

The following are the dates of Sir Henry James's commis- 
sions:—Second lieutenant, R.E., 22nd Sept., 1826; first lieu- 
tenant, R.E., 22nd July, 1831; second captain, R.E., 28th June, 
1842; first captain, R.E., 9th Nov., 1846; major, R.E., brevet, 
20th June, 1854; lieut.-colonel, R.E., 16th Dec., 1854; colonel, 
R.E., brevet, 16th Dec., 1857; colonel, R.E., 9th Feb., 1862; 
major-general, R.E., brevet, 20th April, 1870; colonel comman- 
dant, R.E., 2ist Nov., 1874; lieut.-general, R.E., brevet, 21st 
Nov., 1874. 

Sir Henry married a daughter of the late Major-General 
Macson, R.E., Assistant Adjutant-General, and by his marriage 
he leives two sons and a daughter. General Cameron, it is 
understwod, has succeeded the late Sir Henry at the Topographi- 
cal-office at Southampton. 








INLAND SEA IN ALGERIA. — MM. Dumas and Daubrée have 
urged several objections to the proposed artificial inland sea in 
Algeria, and agree with M. Naudin, who read a paper on the sub- 
ject at a recent ting of the Academy of Sci , that its sani- 
tary effects would be deplorable, It is thought that to fill the 
shallow basins of the region which it is proposed to convert into a 
sea with salt water would be equivalent to reproducing in Algeria 
all the worst features of marshy plains, Captain Roudaire, who 
proposed the scheme, admits that even in the centre there would 
nowhere be more than about 80ft. of water, and the whole coast 
line would have so little water that it would be little better than a 
sandbank with an admixture of salt and fresh water, upon which 
the strong tropical heat would act in the most deleterious manner 
for two-thirds of the year, causing a rapid decomposition of organic 
matter, and spreading contagion for miles in every direction, M. 
Naudin considers that there is no similarity between this district 
and Egypt, the climate of which country has been much improved 
by the creation of the Suez Canal and the plantation of trees; 
for, according to him, while Egypt lies between two seas, and is 
tra’ by an immense river which has periodical overflows, the 
Algerian district is far from the sea, and is bounded by arid deserts, 








LEUPOLD’s Donkry Pump.—Mr. Hugo Leupold, of 8, Victoria- 

hambers, Westminster, begs us to mention that the donkey pump 

we illustrated last week is so constructed as to admit of its being 
fixed in.either a horizontal or vertical position. 


INSTITUTE OF NavAL ARcHITECTS.—It has just been arranged 
that the forthcoming meeting of this institute will be held in 
Glasgow on the last four days of August. Lord Hampton will 

reside, and among those who have intimated their intention to 

present are J. D. A. Samuda, Esq., M P., J Scott Russell, Esq., 
Dr. Woolley, E. J. Reed, C.B., M.P., W. Froude, LL.D., F.R.S.. 
Sir F. W. Grey, K.C.B., Sir James Ramsden, &c. A committee 
of the Institution of Engineers and Shipbuilders in Scotland, with 
Mr. W. J. Millar, C.E., secretary, are now engaged arranging the 
programme of the meeting. 


THE Society or ENGINEERS. — Reference was made in our 
last impression to the visit of this society to the Woolwich 
Arsenal, .After inspecting the Laboratory and Gun Carriage 
Departments and the Gun Factories, the visitors were shown 
the manufacture of bullets for the Martini-Henry as well as 
for tho Snider rifle, and also for Colt’s revolvers. The bullet 
metal is first poured hot into a receiver, which is forced w 
by hydraulic pressure, causing the solidified but still hot meta 
to issue from the top of the receiver as a rod, This operation is per- 
formed in what is designated the ‘* Lead-squirting Room.” e 
rod of metal is wound on to a drum as it issues forth until the con- 
tents of the hydraulic press are exhausted, when the drum, with 
its coil, is removed to the bullet moulding room. Here the metal 
is first cut up into lengths and roughed shaped in one machine 
and finished in another. A large number of machines were busil 
at work making the three classes of bullets we have mentioned. 
The manufacture of the plug for stopping the rear end of the 
bullet was also witnessed, This plug was formerly made of wood, 
but is now made from a special kind of pulverised clay, which is 
solidified under pressure, The shell foundry and shell filling room 
were next visited, and shells of various sizes, from those for 
the 80-ton gun downwards to 7-pounder shells, were seen in 
the various stages of manufacture. The cartridge case factory 
war then visited, as were subsequently the rocket and the tor- 
pedo departments, and finally the model room. In the Royal 
Carriage Department some very interesting work was witnessed 
in the preparation of the details of carriages for the 38-ton and 
other guns. Much interest was evinced in some band-saw 
machines, at which small detail parts were being cut out of wrought 
iron, just in the same way as fret-work is executed in wood. 
Another interesting engineering tool shown was a circular plani 
machine by Greenwood and Batley, of Leeds, and which has not 
long been at the Arsenal. By its aid some racers for the 38-ton 
gun platform were being planed. This tool will plane to a maxi- 
mum radius of 25ft. A number of other powerful and useful 

hines were exami Upon arriving at the Royal Gun Fac- 
tories the visitors were received by Captain Porter, R.A., in the 
absence of Colonel Younghusband. Here spe-ie] heats had 
been arranged by Colonel Younghusband, so that the visitors 
were afforded the opportunity of seeing a 38-ton gun in various 
stages of manufacture. They first saw the cviling of the 
white hot bars for a breech-piece in the coil mill, Thence they 
proceeded, under the guidance of Captain Porter, to the rolli 
mill, where they saw the bars produced, and where they foun 
some very good reversing gear to the rolls,. In the forge a jacket, 
weighing about 30 tons, and intended for a 38-ton gun, was bein, 
manipulated under a 40-ton steam hammer with as much ease an 
dexterity as though it had only weighed 301b. The operation of 
shrinking a breech-piece on to a steel tube, still for a 38-ton gun, 
was then witnessed, after which the experimental 80-ton gun was 
shown to the visitors, as were also the various parts of the three 
service 80-ton guns, which are in course of manufacture. By 
means of a model, which could be taken apart, Captain Porter 
explained the construction of these splendid weapons, The 
turnery, the rough boring mill, the rifling mill, and the pattern 
room were successively visited, in the latter of which the members 
took leave of Captain Porter, every one being highly gratified with 
the pleasing and instructive visit, for nowhere else could such a 
varied series of jal engineering operations be witnessed. On 
returning to London a ber of the bers and their friends 
dined together at the Guildhall Tavern. 


THE SEWING MACHINE TRADE.—Immense profits have been made 
in America out of the sewing machine business. The extent and 
value of the trade there may be gathered from the fact that a 
single company which last year sold over 260,000 machines has 
from 10,0:.0,000 dols. to 15,000,000 dols. invested in its business. 
Another company has from 7,000,000dols to 8,000,000 dols., 
and other companies have amounts in proportion. A Canadian 
authority holds that the margin of profit in the sewing machine 
business has been so enormous in the United States as to allow 
manufacturers, agents, and canvassers a joint profit of 400 and 
500 per cent. on their wares. The actual first cost of the 60 dols, 
and 70 dols. machines sold by the leading companies is from 11 dols. 
to 15dols a-piece. The manufacturers are by no means those 
most benefited by the business: royalties, commissions to agents, 
and commissions to canvassers take away much of the profit, the 
manufacturers being left with only 80 per cent., of which again 
much is swallowed up in the maintenance of their immense 
establishments, in the paying of taxes, and in litigation over 
patents. Such litigation would now, however, seem to be at an 
end, and with it a great proportion of the profits just indicated. 
On May 8th most of the patents expired, efforts to get them 
renewed were a failure. The life of the sewing machine monopoly 
rested upon the vibratory needle and reciprocating shuttle, the 
foundation of the double-thread machines; the vibratory needle 
and the rotating hook, the vital principle of the single-thread 
machines ; and the continuous feed in combination with one or 
both of these, either with wheel motion or fore motion. All 
these, however, are now, in respect of the United States, common 
property. What has been lost will be inferred from the fact that 
the continuous feed, which is the vital principle, has yielded a 
profit of no less than 4,000,000 dols. Batchelder, for a thin slip of 
metal with raised points, worked by the ratchet and wheel, which 
was the feed machine of the original Howe, substituteJ a cylinder, 
making the continuous feed for the plate. Under various modi- 
fications, one of which was invented by Wilson, in 1850, for a 
vibratory feed, this Batchelder feed patent has remained essential 
to every sewing machine, whatever its make or work might be. 
It has been extended twice, to the enormous profit of the combina- 
tion that was made by the Singer, Wheeler and Wilson, Grover 
and Baker, and Howe sewing machine companies. Outside 
companies paid royalties of from 1 dol. to 3dols. on each machine 
manufactured by them, all of which went into the pockets of the 
combination. One of the outside companies is said to have paid 
as high as 80,000 dols. a year in royalties for ten years, and still 
to have made immense profits, The bined panies we have 
named are the first in the field with reductions in prices consequent 
upon the expiration of the patents. They announce thatthe retail 
prices of their 60 dols. machine will hereafter be reduced to 18 dols. 
for cash, and their 70dols. style to22dols. cash, and there are 
likely to be further reductions, owing to the dissolution of the 
combination and competition from Canada. The other companies 
will probably follow in their wake, and most of them have made 
considerable reductions in their respective price lists, It is 
thought that this general fall in prices, while benefiting the public, 
will be the means of weeding out the weaker companies and of 
establishing the stronger concerns on a more profitable basis than 
ever. The only patent which remains in force after May 8th covers 
simply some unimportant minor details of construction, The 
sewing machine business in England has not lately been ina 
thriving way; indeed, the trade has been rather disastrous. A 
crisis has now been reached of which the issue is at this moment 
very doubtful. But to the general trader in this country nothing 
but advantage can arise from the extinction of the monopoly, 
since a much larger business will now be possible.—Jronmonger, 
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RAILWAY MATTERS, 


THE Board of Trade have received a despatch from her Majesty’s 
Consul at St. Petersburg, reporting that the duties on railway 
locomotives and tenders impo into Russia from abroad will be 


raised in the case of the former to 1 rouble 25 cop. per poud, and 
in that of the latter 50 cop. Sf ud, The in rates of duty 
will be enforced from the 10th (22nd) August next. 


THE crooked nature of the railway from Galatz wescward 
parallel with the Danube is a peculiarity which there is nothing in 
the surface of the land to account for. An American paper gives 
the following explanation :—‘* The Roumanian Railway was under- 
taken by Strousberg. One of the stipulations of the contract was 
that there should be a certain subvention per mile, and this was 
accorded before the line was laid out. The contractor accordingly 
lengthened his line with curves to the utmost possible extent.” 

Tue Fanfulla states that a controversy has arisen between the 
Italian Government and Messrs. Rothschild as to the value of the 
rolling-stock of the Alta-Italia Railways, the Italian Government 
declaring the value at 24 millions of lires less than Messrs, Rotha- 
child consider themselves entitled to receive. The Fanfulla adds 
that the Government have proposed to refer the matter to arbitra- 
tion, but this the Rothschilds have declined, declaring that they 
will take the matter into Court if it cannot be settled direct and 
immediately, 


Ar half-past five o’elock on Tuesday morning a strange accident 
occurred at the Betley-road station, on the London and North- 
‘Western Railway, near Crewe. The mail from the north had 
reached that spot, when the occupants of a composite Serringe were 
startled by the body of the carriage being literally smashed to 
atoms by iron bars running into it. The train was pulled up as 
soon as possible, and the carriage was detached, when it was ascer- 
tained to have possessed four occupants, one of whom was Mrs, 
Crofts, of Calton-green, Lancaster. She lay dead with her head 
torn completely away from the body ; the husband and son of the 
deceased were covered débris and blood, but were total! 
uninjured, as were also a commercial traveller named Fitzgerald, 
from London, und a solicitor, As far as is known, the accident 
jee: taser some bars of iron, _ had _ Bee a 
versely on a luggage train, proceeding in an opposii jirection to 
the mb getting loose and projecting so far over the side of the 
wagon as to strike and tear in shreds one part of the carriage. 

Tue Erie Railway and the Lake Shore Railway Companies have 
directed a general reduction of the wages, to the extent of 10 per 
cent., of all employés, from July 1st. This affects over 50,000 
railway servants, e Shore line is the western connection 
of the New York Centra! Railway. The reduction of wages will 
cause efforts in some ‘ 8 to Let agp nie strike, _ this has not 

et taken place, though to provide ample precautions against any 
vot, one raimaalilll troops placed under arms at Buffalo. 
These reductions will be followed 10 per cent. diminution of 
wages on the New York Central way, and probably all other 
lines leading from New York. From a later account we learn 
that the engine-drivers and all other employés of the Pennsylvania 
system have, with great good sense and appreciation of the necessi- 
ties of the case, Jed to the reduction of wages, and continued 
to work, hoping for better times. The decision seems to have been 
mutually arrived at that strikes are no remedy for hard times, and, 
says the Railway Age, we sball probably hear no more for a good 
while about the necessity of retaining the striking power. 

CotonkL YOLLANpD, the Government Inspector, having, on 
behalf of the Board of Trade, made a full inspection of the new 
“slow” lines of the Great Western Railway, between Acton and 
West Drayton, arrangements have been pleted for the opening 
of the extension during this week, and trains ran for the first tim 
over the widened portion of the line on Monday. These ‘‘slow” 
lines, as they are termed, and which consist of up and down rails, 
have been constructed by the directors for the purpose of relieving 
the present main line of the suburban and pa traffic and leaving 
it free for the eof the fast and express trains through the 
London district to Paddington. A distance of 13 miles between 
phe so pr and West Drayton has been, or is in course of being 
widened, and over this section of the Great Western Railway 

nger trains which are timed to stop at Acton, Ealing, Castle- 
Pil, Hanwell, Southal!, and Hayes, and trains will be run, 
thus enabling the directors to improve their suburban passenger 
traffic by adding additional trains, and quickening their fast 
through trains, The widening operation, which was a work of con- 
siderable difficulty, has been carefully carried out without hind- 
rance to the daily traffic of the line, by Mr. Owen, the company’s 
engineer, and new stations with increased platform space have 
been erected at Ealing and Southall. The signals avd points have 
been mostly constructed by Messrs. Saxby and Farmer. ‘The 
widening, at a rough calculation, will cost about £18,000 per mile. 

On Saturday, 30th ult., a public and highly successful trial was 
made in Belfast of Hughes’ patent tram car engine. The engine, 
with a car attached, started from the tramway company’s premises 
about one o’clock p.m., and made a run to the Northern Counties 
Railway, a distance of nearly three miles. The streets were 
crowded with pedestrians and vehicles, so that the capabilities of 
the engine were fully tested. Horses did not take the slightest 
notice of the engine. The maximum speed attained was fully 
seven miles per hour, and at this velocity, the steam being shut off 
and the brakes applied, the engine and car were stopped within a 
shorter distance than usually traversed when horses are used, In 
Corporation-street the lines were under repair and a thick layer 
of sand was on the rey, % that the rails were entirely hidden ; 
there ‘also happened to facing points at this place, so that 
curiosity was felt as to how the engine would act, e speed was 
not diminished in the least, and the engine ploughed in a most 
satisfactory manner the sand. fast is specially adapted 
for steam locomotion, as the streets are broad and level, while the 
steepest gradient, which occurs in Donegall-street, is about one in 
twenty-three, Some of the directors of the Belfast Tramway 
Company were present, also Messrs, Abbot and Duncan, of Lon- 
don, and Mr, Hughes, the patentee of the engine. Most of the 
corporation of Belfast were passengers on the car, and a large 
number of the most prominent citizens, amongst whom were several 
engineers and other scientific gentlemen, were present. 

Tue Billmeyer and Small aecrw jp of York, Pa., U.S., have 
just completed a steel-clad bullet-proof military ger car for 
the Spanish Government, for use in the rebellious provinces of 
Cuba, which a local paper thus describes :—‘* Upon entering the 
large work-room on the second floor of the extensive shops, we saw 
before us what appeared to be an elegant passenger car, nothing 

culiar about it except the beauty and taste with which it was 
finished. Upon closer inspection, however, we discovered that 
the car was in itself a steel-clad fort on wheels, a rifle battery with 
embrasures, The steel sides, which are pierced with loopholes for 
musketry, and which take the place of windows, have been 
so cunningly planned by the painter’s skill, to resemble the 
decorated ground glass sometimes used in cars, as to deceive the 
unwary ata little Sistance. Above the windows, in cardinal 
letters, referring, as our readers will see, to the use to which this 
car is to be put, is the lettering, shaded with carmine and scarlet, 
“A. M. Ferro Carril Militar,’ and beneath the window, in an 
ornamental lozenge, on one side, the name of Martinez Campos, 
and on the other Jovellar. The platforms and trucks are painted 
a beautiful chocolate colour, and in painting the body, miles of 
narrow striping have been The car is 31ft. long, 8ft. wide, 
of the usual height, and is mounted on the Pennsylvania Railroad 

nger car truck. Its weight is about 24,000 lb, A 

yartition divides the car into two portions, and through the half 

n separating door we see the glittering interior in its full length. 

© chairs are on pivots. The trimming is rich and ornate; 

panelled head lining of light buff and violet, woodwork of polished 

maple, walnut and cherry, here and there the delicately wrought 
Spanish arms, 











red {| receiving apparatus at the other end of the wire, 


NOTES AND MEMORANDA. 


TELLURIDE of lead has lately been discovered at the head of the 
Blue River in Summit County, U.S., close to the Hoosier Pass, 

M. F. Dietien states that colophony imparts gloss to the dull 
fracture of shellac. Ligroin dissolves the former, but not the 
latter, and may thus be used for the estimation of resin if used 
as an adulterant of shellac. 


Ir has been found that the method of bleaching wool by means 
of oxalic acid, combined with glycerine, or used alone, has the effect 
of causing the fibres of the wool to become felted. This is now 
remedied by saturating the oxalic acid with soda, potash, or am- 
monia, thus forming a soluble oxalate. The bleaching is effected 
in the same manner, that is to say, pure water, exempt from lime, 
and the wool preserves all its suppleness and soft touch. 

As an illustration of the rapid growth of the now celebrated 
Eucalyptus globulus, we (Nature) may mention that in the more 
elevated of Jamaica trees now exist about 60ft. high, the 
trunks which measure a foot in diameter near the ground. 
These trees have been raised from seed introduced to the island 
about six years ago. It is proved that in the lowland districts the 
tree does not thrive, thus peeing its suitability for regions in 
which it was at one time specially advocated, 


THE electrolytic deposit of iron on copper presents—as was 
shown thirty years ago— great hardness, which equals at 
least that of steel. The salt oman! employed for producing 
this deposit is double sulphate of iron and ammonia. The follow- 
ing solution, given in the Chemisches Centralblatt, seems to be 
more advantageous for this operation: Dissolve 155 grains of 
ferrocyanide of potassium and # oz of salt of seignette in 7 oz. of 
distilled water, and add to it 45 grains of ferric sulphate, dissolved 
in 1} oz. of water ; a precipitate of Prussian blue is thus produced. 
Add then, drop by , Whilst stirring, caustic soda, until the 
precipitate is re-dissolved. A limpid yellowish solution is thus 
obtained, which is used for steeling copper. is same solution 
may serve to dye tissues blue without a mordant. For this pur- 
pose, after their immersion in the bath, let them dry in the air ; 
then — them into a solution of sulphuric acid at 2 deg.; wash 
and dry em. 


An important French work has just appeared at Geneva—‘‘ Le 
Massif du Mont Blanc. Etude sur sa Constitation géodésique et 

eologique, sur ses Transformations et sur l'état ancien et moderne 
. ses Glaciers,” by E, Viollet Le Duc, with 112 illustrations, and 
a map on the scale of 1: 40,000. The work is the result of seven 
years exploration, during which the author has set himself to map 
and describe with all possible accuracy the characters of the 
rocks and of the soil, the successive beds of glaciers, the positions 
of moraines, the forms of the cénes de déjection, as well as the 
general aspect of this + upheaval. The map, based on the 
former maps of Capt. Mieulet, on the well-known relief of Mort 
Blane constructed by Bardin, on the surveys of Forbes, on the 
work of Alph. Favre, and on careful surveys by the author 
himself, is indeed a remarkable work, scientifically and artistically. 
After many attempts the author has, observes Nature, given up 
the idea of ees the relief by level curves, and has re- 
turned to the old graphic system under a light corresponding to 
that of the sun about 10 o’clock on a summer morning. In this 
way the relief of the locality is so perfectly represented on the map 
as really to deceive the eye. The geological description deserves 
the attention of all geologists. 

Tue following statement respecting the loss of lives and money 
in the wars of the last 25 years, 1852-77, appears in a contem- 
porary :—Cost, 1852-77— Cr:imean war, 340 million pounds ; Italian 
war of 1859, 60 miilions; American Civil war—the North, 940 
millions; the South, 460 millions—1400 millions; Schleswig- 
Holstein war, 7 millions; Austrian and Prussian war, 1866, 66 
millions ; expeditions to Mexico, Morocco, Paraguay, &c. (say only), 
40 millions; Franco-Prussian war, 500 millions; total, 2413 
millions prante. The loss of life is equal to about half the popu- 
lation of the whole metropolitan area; and we may vaguely 
imagine what would be the effect upon production and consumption 
of absolutely depopulating the whole of the West and North 
districts of London, The loss of 2413 millions sterling of capital 
is equal to about eight or ten years’ revenue of all the Governments 
of Basege and North America, But a public revenue is applied in 
the payment of services and the promotion of public work which 
are to a large extent useful. The 2413 millions of money 
destroyed in war have been absolutely annihilated. Further, the 
a ships, artillery, &c., destroyed by war have to be replaced 
by capital taken, over a series of years, from productive purposes, 
The same remark applies to the pensions and rewards granted to 
maimed and disabled soldiers and sailors. 


A LARGE Rodman gun was successfully cast in Boston the last 
week in May, which is with two exceptions the largest piece of 
ordnance ever made in the United States. Ninety tons of metal 
were melted in the three furnaces from which the monster was cast. 
The tube which is to be placed within the bore is about 232in. long 
and 12in. in diameter. It will be received from England at an 
early day. The diameter at the widest part will be 55in., and the 
casing will be 20in. for a depth of 232in.; at the muzzle the external 
diameter will be 29in.; the length of the gun will be 263in., or 
about 22ft.; it will curry a 700 Ib. conical ball ; the ordinary charge 
of powder will be 100]b., and the weight of the ordnance will be 
about 45 tons, The y eee feature of this gun is a brass gas 
check, which, when the piece is discharged, expands against 
the bore of the gun and prevents any injury from the 

e of gas. This gun, says the New York Tribune, 
big as it is, is a toy in comparison with the wrought iron 
and cast steel ordnance which has recently been manufactured 
abroad. The 81 ton Fraser gun, with which the British engineers 
have been ex ape at Shoeburyness, takes a charge of 370 |b. 
of powder and a projectile of 1700 ib. The cast steel breech-loader 
which Herr Krupp is now making will weigh 80 tons; the weight 
of the prejectile will be 16501b., and the powder charge will be 
396 lb. The monster Armstrong gun manufactured for the Italian 
weighs 100 tons, The big Krupp gun which was shown at 

elphia a year ago, and which = recently been purchased 
by the Russian Government, weighs 56 tons. The new Rodman 
gun was cast at the South Boston Foundry. 


Ir appears that within a few days we are to have an opportunity 
of hearing the telephone in London, Wires have, says the /'imes, been 
laidf rom the Queen’s Theatre to the Canterbury-hall, on the south 
side of the river, and the nates of these places have arranged 
for a telephonic concert, in which the audience in one house will 
hear the music played at the other. The arrangements are nearly 
complete, and the projectors state that their experiments leave 
them no doubt of success. It is hardly needful to say that in no 
system of telephony are the actual sounds produced at one end of a 
wire made audible at the other end. The vibrations of the sound- 
ing body are caused to interrupt an electric current, and by its 
means to produce a precisely similar set of vibrations in a suitable 
i In Mr, Varley’s 
instrument the sending apparatus is fitted with a number of tuning 
forks, each of which vibrates when its own note is sounded. The 
vibrations are reproduced at the other end of the wire in a suitable 
apparatus, and therefore give rise to the same sound as that 
which first started the fork at the sending end. It is obvious that 
this involves an arrangement of sounding bodies, whether forks, 
reeds, strings, or other appliances, of which there shall be one for 
each note. In the speaking telephone of Mr. Bell the vibrating 
body isa stretched membrane, and, according to accounts from 
America, even the tone of the voice is transmitted. With the 
musical telephone the quality of the music must depend to a great 
extent on the nature of the Sarat og for reproducing it, 
as it does not appear that the ent used can do more 
7 reproduce the notes without giving their tone or charac- 
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MISCELLANEA. 


THE Spanish Association of Mining Engineers is about to cele- 
brate its 100th anniversary at Madrid. 


A GAS explosion occurred in a house in Huskisson-street, Liver- 
pool, on Saturday last. The house was in charge of a woman, 
who, finding that there was an escape of gas in the drawing-room, 
sent for a plumber, who, with the sagacity characteristic of his 
craft, helped the woman by striking a light. 

A COVERED bridge over the Connecticut River, between North- 
ampton and Hadley, Massachusetts, was destroyed by a hurricane 
on the 14th ult. The uncompleted bridge of the Massachusetts 
Central Railroad was also demolished. There were six teams on 
the covered bridge when it went over, and a woman was killed 
os several persons seriously injured. The bridge was 1124ft. 

ong. 

THE great coal mine of Los Christales, at Cauquenes, in Chili, 
which has been lost for forty years, has been found oy three Eng- 
lishmen. It was abandoned at a time when the Chilians were in 
insurrection. It then filled up with water, and an avalanche slid 
into and over it, and for forty = its whereabouts could not be 
ascertained. Now that it has been found it will be worked again 
by English capital. 

Ar the Sheffield steel works of Messrs. Brown, Bayley, and 
Dixon, Limited, important experiments are being meric! 
Mr. OC. B. Holland, the enterprising managing director, which will, 
it is said, effect a saving of several thousand pounds per annum 
in fuel, and make a sensible reduction in the cost of production of 
rails and tires. The large mill in these works has already been so 
altered and improved by Mr. Holland as to be capable of turning 
out a larger quantity of rails than can be rolled in any other mill 
in the district. : 

THE barge which recently exploded at Gravesend was one of the 
powder magazines moored in Gravesend Reach, and contained a 
miscellaneous store of explosives, rockets, fuses, fireworks, and 
some shells taken from a foreign man-of-war that recently went 
up the river for repairs, Besides the three men killed, an employé 
who was rowing off to the magazine at the time had a narrow 
escape, the oar being blown from his hand when near to the vessel, 
and a piece of the wreckage falling on him. The other floating 
magazines were not injured by the explosion. 

THE Council General of Guadeloupe decided, according to the 
Propagateur, at a meeting in December last, to offer a premium of 
100,000 francs to the inventor of the best new process for the ex- 
traction of the juice from the sugar cane, or for the manufacture of 
the sugar. The cost of the process of manufacture should not ex- 
ceed 40 per cent. of the market value of the product. Experi- 
ments are to commence this year and to continue until 30th June, 
1880. Full information can be obtained by addressing the 
Director of the Interior, Guadeloupe. 

S1x beds of solid rock salt were recently passed through jin a 
boring at Guderich, Ontario, having an aggregate thickness of 
126ft. A considerable portion of this thickness Professor S. Hunt 
found t» be almost chemically pure, containing over 993 per cent. 
salt, and a shaft is about to be sunk to work these beds, The 
quantity of salt made in the whole of the Ontario region in 1876 
was probably quite equal to that of the previous year, which 
amounted to between two and three millions of bushels. 

CONSIDERABLE interest is now being taken in the progress of the 
Sutro tunnel, as it is advancing rapidly towards the Comstock 
lodes, and is only 2800ft. east of the workings of the Savage mine. 
At the date of the last measurement the total length of the tunnel 
was 16,913ft. The Enterprise is authority for the statement that 
the tunnel has, during its progress thus far, cut twelve separate 
and distinct ledges, yielding assays of from 2 dols. to 20dols. One 
of them was 112ft in width; yet not a foot of prospecting has 
been done in either side of the tunnel. These statements are of 
interest as showing the immense lateral extent of the Comstock 
deposits. Other jedges may yet be struck by the tunnel in its 
course, any or all of which may be worked on the completion of 
the tunnel when they have time to turn their attention to mining. 

Art the last meeting of the Wolverhampton Town Council, Mr. 
G, Eastlake Thoms, C.E., Great Crosby Local Board, was ap- 
pointed, by a large majority, engineer and surveyor for the borough 
of Wolverhampton, at a saiary of £500 per annum, in place of the 
late Mr. A. Morgan, C.E., brother to the Government inspector. 
There were fifty-two applicants for the vacant office, and of 
these, three were selected for the consideration of the council. 
Mr. Thoms obtained thirty votes, as against six given in favour of 
the candidate who secured the second best measure of support. 1t 
may be mentioned in connection with the appointment that a large 
scheme, under the Artisans’ Dwellings Act, which will involve an 
expenditure of £162,000, is about to be carried out in Wolver- 
hampton. 

Tur New York Graphic says that the following topics ‘‘ will 
inevitably become the subject of attention in the immediate 
future: (i) Free trade in ships; Americans to be permitted to 
purchase ships wherever they are cheapest. (2) Such revision of 
the tariff as would relieve commerce and manufacturers of their 
heaviest burdens, so as to permit Americans to compete with the 
manufacturers and merchants of other nations on equal terms. (3) 
An immediate stoppage of all payments upon our national debt not 
yet due, and abolishing taxes which represent unnecessary surplus 
in our revenue. (4) The remonetisation of the American silver 
dollar. (5) Immediate and prompt reform in the civil service of 
the Government. (6) The use of the credit of the country for 
necessary expenditures on national war vessels, harbour improve- 
ments, such as ‘he works of Hell Gate, the building of levees on 
34 pmieniprls and a connection between the Southern States and 

e Pacific.” 


REFERRING to trade with Japan, the New York Tribune observes, 
“that of the civilised industrial nations of the world, the United 
States is the nearest. She is only 6000 miles distant, while Eng- 
land is 12,000, and other industrial European countries are from 
9000 to 11,000, The United States has the advantage also of two 
lines of steamers to Japan, so that there is no bar to trade for lack 
of diréct steam transportation, as there is in the case of South 
America. Nevertheless, look at the position of the United States 
in the trade of the Empire. Of the exports of Japan we take only 
17 per cent., and of her imports we furnish only 4 per cent, 
England, 6000 miles further away, takes 35 per cent. of the exports 
and supplies 62 per cent. of the imports. The English have seru- 
tinised the market of Japan closely and have sent there the things 
that can be sold. They have made a thorough and sustained effort 
to capture the market, and have succeeded. The Americans in 
their free and easy style are waiting for the Japanese to come here 
as buyers. They will never come,” Thus the Americansare saying 
of our manufacturers the things we have lately repeated of theirs. 


THE Hindoos of Edwardesabad, an important municipal town 
on the Punjab frontier, have lately made a surprising discovery, 
which may, says the Zimes of India, have serious consequences. 
It seems that the city well there has just been reconstructed on 
new principles, and that a portion of its new-fangled gear consists 
of india-rubber fittings. When the well was ready crowds of 
thirsty Hindoos came and gazed at it, and then went sorrowfully 
away without drawing its life-giving water. Days went by and 
the heat increased, but still the well was unused. At last the 
municipal committee helda meeting, and the suffering Hindoos 
were asked what complaint they had to make about the well. 
They then humbly represented that india-rubber, being elephant’s 
skin, was leather, and that so long as the water was contaminated 
by this objectionable substance they would rather die than drink 
it. No amount of argument would convince them they were 
wrong. After much discussion of the knotty point, a colléttive 
letter was despatched to a learned Pundit of Benares as to the 
nature of india-rubber. His decision is awaited with much anxiety, 
Meantime the water famine continues, 
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THE PULSOMETER AT WORTHING WATERWORKS. 
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Tue necessity for a pump that shall occupy a small space, be 
reliable in action, easily fixed, and not at all particular as to 
what it pumps, has made the pulsometer a very great success 
since its introduction from America into this country by Messrs. 
Hodgkin and Neuhaus, of Queen Victoria-street, London. 
The pulsometer, which was illustrated in Tue ENcrineer of 21st 
July, 1876, may really be considered an elegant invention, parti- 
cularly on account of its extreme simplicity. It contains no 
working pieces whatever except the valves, and these are so 
constructed that they will pass mud, sand, fine gravel, &. To 
contractors it has been found especially valuable, and we have 
before us a number of testimonials from engineers and others 
which show the remarkable variety of work to which the pul- 
someter has been most satisfactorily applied. An interesting 
example of its use in confined situations has been furnished lately 
by Messrs. James Watt and Co., illustrations of which we give 
on this e. Messrs. Watt and Co. having to erect, at the 
Worthing Waterworks, pumping engines and deep-well pumps in 
an existing well lined with cast iron cylinders A, required some 
means of reducing the water—coming in at the rate of about 
16,000 gallons per hour through the bore-pipe—below the lowest 
level to which it could be reduced by the syphon B and engine in 
the other well C, and of retaining the water at that lower level 
—about 25ft. below the syphon—while the girders and pumps 
were placed in position. 

The difficulty in the way of employing any of the 
forms of pump was that the space, as will be seen from the ele- 
vation and plan, was so very confined that none of the forms of 
direct-acting pumps could be slung in it, there being no room 
whatever available, and without the pulsometer the operation 
would have been attended with considerable expense. A No. 8 
pulsometer D was hung by‘a chain E from the engine-house floor 
above, and steam conveyed to it from a boiler at the surface, 
through a pipe connected by joints, as shown above the surface 
of the well, allowing a free vertical play of 50ft. 

A rigid delivery pipe G and bend were attached to the delivery 
opening, and a length of leather hose H, 5in. in diameter, con- 
nected to the bend at the bottom end, and to the upper part of 


the syphon pipe B at the top, the cock i below the point of junc- 
tion being closed. 

The pulsometer being started, disc! the water through 
the suction pipe into the second well, the level of which was kept 
down by the pump above the pipe , and was lowered by the 
chain, as the water was lowered in the well. 

With this arrangement, a perfect control was obtained over the 
incoming water, which was taken out in about one and a-half 
hours, and during the operations of fixing the girders and pumps 
not the least difficulty has occurred in the working of the pulso- 
meter. We understand that Messrs. James Watt and Co. have 
formed a high estimate of the capabilities of this pump, and 
consider it to be the best apparatus hitherto introduced for 
work which has to be performed under such special difficulties as 
are herein described. 








LONGWORTH’S PATENT FORGING HAMMERS 
AND STAMPS. 

Tue accompanying engraving represents a novel arrangement of 
forging hammers and combined forging hammers and stamps, 
now being manufactured by Messrs. J. Scott Rawlings, and Co., 
engineers, of Lionel-street, Birmingham, being the invention of 
Mr. Daniel Longworth, manager of the firm. The hammers and 
stamps are driven by belts, and are of the kind in which a 
cushion of air is interposed between the driving mechanism and 
the striking weight or hammer, thus relieving the mechanism of 
the shock caused by the blow, and allowing for variations in the 
thickness of the work under operation. In forming this elastic 
connection, the packing glands and loose cylinder covers 
hitherto generally used are entirely dispensed with. The main 
piston of the hammer forms a cylinder for an internal piston 
rigidly connected to the hammer by a pin passing through the 
latter and the internal piston; the upper parts of the cylinders 
being quite open, form chambers w can be readily filled 
with oil or other lubricant. One great defect in other ham- 
mera driven by belts, and in steam hammers controlled by the 
foot only, is that when a light blow is required the number of 
blows given per minute has to be reduced in proportion to the 


















lightness of the blow, which is quite contrary to the require- 
ments of forging or hammering. In these hammers light and 
heavy blows are delivered at the same rate, the force of the 
blow being regulated in a positive manner by giving the hammer 
or stamp a shorter or longer lift from the pat block, thus dimi- 
nishing or increasing its velocity. This variation of the force of 
the blow is effected in the following manner. The connection 
between the main reves of the hammer and the driving me- 
chanism is a round forming a lever rocking on a movable 
fulcrum formed by conical steel centres carried on a shifti 

lever, this fulerum being either in the middle of the rocking 
lever as in the forging hammer, or at the end as in the combined 
hammer and stamp. The movable fulcrum is placed under the 
control of the workman by the forked lever which embraces the 
starting or foot-lever and the small belt which drives the coun- 
tershafts and screw in connection with the shifting lever and 
movable fulcrum. By moving the forked lever to right or left 
with the foot, the fulcrum is moved in either direction, causing 
the blows to be rapidly varied as required; when the forked 
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| lever is kept in mid position the fulcrum remains stationary, and 
| blows of uniform force are given. By means of a handle placed 
| on the end of the countershaft, the force of the blows can be 
also varied by the hand of the attendant. When the workman 
takes his foot off the starting or foot-lever the hammer stops. 
Another novel feature in these hammers and stamps is the great 
acceleration of the velocity of the hammer in the down stroke, 
which causes a heavier blow to be given in these than in other 
hammers of the same weight and rate of blows per minute. In 
the combined hammer and stamp, single blows can be given by 
merely pressing the starting lever with the foot and raising it 
again, the hammer or stamp always rising and remaining at the 
top of its stroke, one of the requirements of a perfect stamp. It 
will be seen from this description that these machines are suitable 
for all kinds of forging, hammering, and stamping, requiring, it 
is claimed, much less power for the same blow than the self-acting 
steam hammer, and they may be driven by water or other power 
where steam hammers are unsuitable. 








RANSOME’S EMERY WHEELS. 

Amon the most valuable modern additions to workshop appli- 
ances, the emery wheel occupies a very prominent place. Though 
long known as a grinding or ing material in the condition 
of a powder, it is but within the last few years that emery in the 
form of a wheel has provided the manufacturer and machinist 
with a really valuable grinding and shaping tool. As a grinding 
wheel its use is now very well known, but as a shaping tool and 
for use in the fitting shep its true value is not yet fully appre- 
ciated, though it has been adopted in many large works for such 
purposes. It is used in some locomotive works for facing guide 
bars, &c., and its value as a substitute for the work of the file 
and chisel, and much of the work performed by shaping 
machines, should recommend it to the manufacturers of all 
classes of machinery. A few years since, the application of the 
emery wheel was checked by its failure, owing to the unsatis- 





factory nature of the agglutinant by which the powder emery 
was made into a compact resisting disc. Many of those tried 
were insufficiently stable to preserve the form of the wheel in 
work, during which they gave off a very offensive smell or formed 
a glazing material, which prevented the emery from cutting, or 
were of such a nature as to prevent the use of the wheel with 
water. The application of Mr. Frederick Ransome’s process of 
making artificial stone by means of an agglutinant formed of 
flint stones dissolved in caustic soda, has enabled Mr. A. iH. 
Bateman, of East Greenwich, to produce an emery disc which 
experience proves to be without the above defects. The siliceous 
matrix, though hard, wears away faster than the emery, so that 
the latter does not become clogged or glazed, no disagreeable 
smell is given off even in hard work, and the wheel is 
not affected by the heat in working either wet or dry. When 
properly mounted, the work which can be performed with good 
emery wheels is surprising, and to suit the requirements of small 
works, and for general use in all fitting shops, Messrs, Bateman 
and Co. manufacture, as well as large machines for special work, 
a small machine which may be fixed to the fitter’s bench for 
performing much of the fitting work ordinarily effected with the 
file. The accompanying sketch illustrates this machine, which 
is fitted with two emery discs of 10in. in diameter and of different 
thicknesses, and with a rest and fast-and-loose, pulleys. 

A high speed is necessary for the proper performance of work, 
about 1600 revolutions, p Syme ages of, my, from og 
‘to 4500ft. per minute. bei use e necessity for 
workshop economy renders machines of this class indispensable. 
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THE BOETIUS GAS FURNACE. 
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In the course of the discussion on gas puddling furnaces, | J. F. Boetius, of Clyde Wharf, Victoria Dock, for drawings of | remembered that it has been asserted that this furnace is identica 
which has gone on for some weeks in this paper, allusion has | this furnace, of which we give an engraving above. This draw- with the Bicheroux furnace. The Boetius furnace has, we 
been made to the Boetius furnace. We are indebted to Mr. | ing explains itself without further description. It will be | understand, been worked for years with satisfactory results. 








MACHINERY FOR MAKING SLAG BLOCKS. 
DESIGNED BY MR, J, WOODWARD, LEAMINGTON. 
(For description see pag 11.) . ; 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE NEW HARBOUR WORKS, ST. HELIERS. 


S1r,—May I ask you to be good enough to publish the following 
statement of facts bearing upon the subject of the new ur 
Works at St, Heliers, Jersey, relative to which you inserted a 
notice in your last im) ion? : 

(1) In 1866, competitive designs were invited for improving the 
harbour accommodation at St. Heliers, more particularly with 
regard to the passenger traffic. In common with three other engi- 
neers, I was asked to send in a design, a sum being guaranteed to 
each of us to cover expenses. In addition to these four designs, 
plans were solicited, by advertisement, from any engineers who 
might wish to compete. 

(2) Upwards of forty designs were thus submitted, to three of 
which, after much consideration and inquiry, premiums were 
awarded, the plan which I had prepared being placed first. The 
Harbours Committee, who were Denied by the States—the Insular 
Legislature—to act in this matter, thought it desirable that some 
independent engi should be called in to examine tne estimates 
of the three selected designs, and report upon the nature of the 
works which were recommended. The result was that my estimate 
was considered 15 per cent. too high, whilst those submitted by 
the engineers of the two other premeated designs were thought to 
be 50 per cent. too low. It was also suggested by the referee that 
certain modifications should be made in the proposed mode of 
construction, which whilst no doubt very judicious, tended to in- 
crease the cost, the result was that a vote of £254,000 was taken 
for the works; whereas my estimate, with allowance for the 
changes, was £316,000. Up to the present time about £170,000 
has been 





e 

(3) In 1871 I was requested to take the necessary steps to carry 
out my design departmentally, without the intervention of a con- 
tractor, and the works were accordingly commenced in the spring 
of 1872. I would refer your readers to a and description of 
the new works, and of the old harbour, which appeared in your 

of February 23rd, and again on 18th May last. 

4) The Hermitage Breakwater, which has hitherto been the 
principal work, has been carried on with success from the com- 
mencement. Complete arrangements with regard to plant and 
appliances have been made for executing this breakwater with ex- 

ition and economy. The structure has resisted the heavy gales 
to which it has been exposed during the winters of 1874, 1875, and 
1876, without sustaining the slightest damage. The foundations 
have been completed for a length of 1580ft. from the starting point, 
and the superstructure for a length of 1527ft. Whatever may be 
ultimately done in the way of improved harbour accommodation 
at St. Heliers, the portion of this breakwater which has been 
finished cannot fail to be fully utilised. ‘ 

(5) With regard to the approach to the landing pier, as inti- 
mated in my recent report to the States, experience of the last 
three winters has shown that this approach, which would have been 
eventually shut in and sheltered, is subject, up to a certain point 
during construction, and until the requisite shelter has been pro- 
vided, to heavier seas than could reasonably have been anticipated, 
or than the site would seem to justify, resulting in a total damage 
from the commencement of the works of £6600, or about 4 per 
cent. on the gross expenditure up to date, which is by no means a 
heavy loss upon sea works of this magnitude during progress, 
having regard to the exceptional severity of the gales which caused 
the damage, not only at this, but many other ports. 1n view of 
the fact that it is only during construction that this approach 
would be subject to heavy seas, and to save cost, the structure was 
made of a lighter section than experience has now proved to have 
been desirable. Thus it was that the necesssity arose for a reeon- 
sideration of the design for the landing pier and its approach, 
which led to my proposing in May last a modification in the mode 
of construction hitherto adopted, which would prevent damage in 
future. But additional strength means additional cost ; hence in 
the estimates of May last provision had to be made for increased 
expenditure. 

(6) The exceptional tidal range at St. Heliers, viz., 32ft. at 
ordinary spring tides, and 40ft. on the simultaneous occurrence of 
westerly gales and high springs, coupled with the great exposure 
and abnormal wave-stroke, cannot fail to render the cost of sea 
works at this site unusually heavy. It has been a subject for 
regret that I have not found it practicable to recommend the com- 
pletion of the St. Heliers Landing Pier upon a less costly basis, 
but I have been too long associated with marine structures to 
propound a plan which would manifestly fail to afford the requisite 
accommodation. After five years’ experience of the St. Heliers 
site, and of the very adverse conditions which have to be contended 
with there, I feel quite assured that the mode of construction 
recently proposed by me for the completion of the works is not at 
all too substantial to ensure permanence. Time will show whether 
convenient deep-water sheltered berthage, available at all tiwes 
for carrying on the steamboat service, can be obtained for a less 
expenditure. JNO, COODE, 

‘Westminster, July 14th. 





AMERICAN DREDGERS. 

Str,—I have read Mr. Dennison’s letter in your last number. 
It will be quite unprofitable to open in your paper a discussion in 
which both facts and law must be involved. If Mr. Dennison feels 
aggrieved he will know where to seek his remedy. 

155, Fenchurch-street, July 3rd. THOos. CHRISTY, jun. 





STOP VALVES. 


Srr,—I have read two interesting letters on the question of 
extras, which appeared in your last impression, I cannot find the 
name of Messrs. S. Windell in the “* Directory,” but I cannot doubt 
the bond fides of their letter, and I have reason to believe that, 
especially in their dealings with foreigners, there is no end to the 
number of things which are made extras, In some cases the fault 
lies with the agent, not with the maker of the machiuery, while in 
other instances the fault is wholly with the engineers. The evil is 
not confined to steam engines, it pervades every branch of 
mechanical engineering—in some quarters to such an extent that 
unless very stringent specifications are prepared a purchaser really 
gets only half what he expects to get. An instance came under 
my own notice in which an engine of large dimensions was supplied 
without a governor, although the seller knew that the engine was 
useless for the required purpose without one. Aftersome wrangling 
a pair of governors were supplied and paid for as an extra. When 
they arrived it was found that no bevel wheels had been supplied 
to drive them, and the seller had the audacity to demand further 
payment for these as an additional extra, and he got it too. 

As regards engines, there can be no doubt that the fair and 
honest way is to sell engines complete, with governor, pumps, stop 
and other valves. The purchaser then knows in all cases what he 
is getting when he gives anorder. This is honest and business-like, 
if he thinks proper, the engineer makes an allowa..ce when pumps, 
governors, &c., are not required, But the practice of charging for 
extras is one which, I am happy to say, is gradually being 
abandoned by all first-class firms, as incompatible on the whole 
with the straightforward, manly system of conducting business 
which at one time distinguished Englishmen, A. F. B. 

Perth, July 2nd. 





CONTINUOUS BRAKES, 

Srr,—In your article on ‘‘ Continuous Brakes” of June 29th, 
these words occur: “‘Three principal types are now in use 
namely, the Clarke, Westinghouse, and the Vacuum. Several 
ethers are being tried: with what object it ig not perhaps easy to 














say.” I can point out to you the reason why these and other brakes 
are being tried, and shall not go farther for it than the latter part 
of your own article, which repeats the recommendation of the 
Royal Commission with respect to continuous brakes, If any one 
will carefully consider the subject, he will see that it has yet to be 
proved whether any brake can in every-day work comply with the 
~~ condition laid down by the Royal Commission. 

here is yet another reason why railway companies are trying 
various systems of brakes. It is one to which you, Sir, I am sure, 
will attach great importance—the principle of common justice and 
fair play to rival inventors, Therefore I hope that you will be able 
to find a place for my letter in your columns, 

London, July 4th. Friant EXPERIMENTA, 





COMPOUND ENGINES. 

Sir,—I think Mr. Clark, in his late work, comparing the 
efficiency of the Woolf with the Receiver compound engine, 
page 859, gives the performance of the latter at a higher rate than 
is the case. Taking the power developed by each cylinder sepa- 
rately, in the usual method, and adding the results, I make those 
of the Woolf engine identical with his, but in the Receiver engine 
the discrepancies are serious, especially when we consider that the 
examples given are taken as standards, and a summary on page 867 
based on these results. 

This may arise from the peculiar allowances made in Cases 
Nos. 2, 3, and 4, page 859, of 1} + hyp. log.— 14: +h 
14 + hyp. log., the reasons for the use of which are not stated in 
the calculation. Perhaps some of your readers might look into 


this matter, and, if Iam in error, I shall be glad to be corrected, 
Enclosed are worked out the extreme cases—No. 4—of each class 
of engine, by the method of separate cylinders. 
Woolf engine—-Case No. 4: 
High-pressure cylinder = 1 | 


Stroke = 6ft. 
Steam = 63 lb. 
Cut-off = 4 or ratio 3. 


Hpace ... cee cee ove 
Low-pressure cylinder = 3 








yp. log.—and P 


bairn—p. 10. Now although your columns are devoted generall 

to much more practical pa oy it would seem not oat at =m 4 
that a few lines should be devoted to pointing out the baseless 
nature of these statements, which are but examples of that un- 
learned learning and confusion of thought which on this particular 
point have vexed the lover of truth ro all sound scholarship for 
two centuries or more. I will not attempt to occupy your space 
by referring to authorities, but will merely venture to assert that 
there is no substantial ground whatever for the statement that the 
Pontifex Maximus was officially charged with the building 
of bridges, or that Pontifex , meant a bridge builder, or 
that the sacerdotal functions from which his title was derived 
had any etymological connection whatever with the Latin 
pons, a bridge. The muddle, the etymological blundering 
connected with which it might be curious but would not be very profit- 
able to trace at any length, has but a single peg of fact to hang upon. 
The college of Pontitices, soon after its establishment by Numa, 
obtained authority to construct a wooden bridge over the Tiber, so 
that their functions could be conveniently performed at either side 
of the river. This bridge was of wood, so constructed that any 
one plank of the roadway could be taken up and replaced, hence 
its name, Sublician. Over this bridge, as a proprietary structure, 
they seem to have long exercised some control, but ultimately 
it was replaced by a stone bridge by .mylius Lepidus, by 
whose name it then became known—A.U.C. 573, and was com- 
leted by the Censors, Mummius, and Scipio A.U.C. 611, Now 
if the Pontifices were ever entrusted with any public function as 
bridge builders, is it probable that they would have permitted the 
privilege to pass out of their hands, in the case of the re-building 
of this earlier construction, which they had actually built to facili- 
tate their priestly functions? There does not appear to be the 
slightest evidence that at any time during the existence of the 
Pontifices, extending from Numa to the age of the emperors, they 
ever had an thing to do with any other bridges in oon still 
less with the bridges generally of the Roman Empire, nor 
is the slightest real connection traceable between these Pontifices 
and those monkish fraternities of the Middle Ages, the members 
of which were more or less a pee bridge builders, who were, 
in fact, but one offshoot of the architectural skill which until a 
few centuries back was chiefly in the hands of ecclesiastics, and 
whose skill in arched structures was evidenced in their cathedral 
buildings, Many bridges in medieval times were constructed by 
rich monasteries or cathedral bodies as toll bridges for their own 
convenience, and for purposes of revenue ; but neither had these 
structures anything whatever to do with the priestly offices or 
powers of the builders, Etymologiste, misled by similarity of 
sound, have jumped to the false conclusion that pons and pon- 
tifices had some real connection. There is between them, however, 
no more real connection than between pons, a bridge, and pontus, 
the sea. An entanglement of errors which has passed from 
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Work developed by each cylinder :— 
anagieal ae Steam cut-off at } = ratio3. Mean p 
1+ hyp. log. 3 x 63 . = 44°0685 
Less back-pressure. Initial - = 1051b. 
Final °° — 5:95 tb, 
10°5 . ee 
535 ratio 2, 
Hyp bee? x 105 . = T7215 


Mean pressure — 36-7910 
36791 X 6ft. = 220°746 foot-pounds per square inch, 


II. Low-pressure engine 103 = 


52) 


ratio 2 (as above), 


Hyp. toe. 2 Xx 10% = mean pressure 72775 

7 2775 X 3 X G6ft. = 130°966 foot-pounds per square inch. 
Summary: High-pressure = 220746 
Low-pressure = 130°966 


Total . . 351742 foot-pounds per sq. i 
which agrees very closely with that in ia de. 3768 
Receiver engine—Case No. 4: 
| Stroke = 6ft. 
Steam = 63 lb. 
Cut-off 4 = ratio of 3. 


High-pressure cylinder = 1 
Receiver ... .. 2. = 
Low-pressure cylinder = 3 
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Work developed by each cylinder :— 
I. High-pressure : Steam cut-off at 4 = ratio 3, Mean pressure 
throughout stroke— 


1+ hyp. log 3 x63... , = 440685 
Less back-pressure. Initial 3 = 10°51b, 
: 63 
Final —— =7b. 
. in +3. 7lb 
105 = ratio 1°5 
‘ 
Hyp let x05 2... = BOL 
Mean pressure = 35°553 
35°553 X 6ft. = 211°118 foot-pounds } = square inch, 
II. Low-pressure : Ratio of expansion 1°5 (as above). 


avr. leg. t X 10= mean pressure = 8°5155 


8 5155 X 3 X 6ft. = 153°279 foot-pounds per square inch. 
Summary : High-pressure = 211°118 
Low-pressure = 153°279 


Total . 364°397 foot-pounds per sq. inch, 
In book : 378°5166 against 364°397 ; diff., 14°119 foot-pounds, 
Similarly, Case 3: 393°7542 against 380 852 ; diff., 12‘902 foot-pounds, 
»  -Case2: 398 097 387°015; diff., 11°082 
Liverpool, July 2nd. 


” ” 


W. 8. 





PONTIFEX MAXIMUS. 

S1r,—In his inaugural address, delivered by the late Mr. Charles 
Vignoles when president of the Institution of Civil Engineers— 
1869.70 —it was unhesitatingly pronounced that the Pontifex 
Maximus, or chief of the Sacerdotal College of ancient Rome, 
derived his title from being charged with the office of state bridge 
builder. The address as printed differs somewhat from the 
form in which it was delivered, but in substance repeats the 
statement that the Pontifex Maximus derived his title from his 
bridge building functions. The same statement has in effect 
been repeated by Mr. Pole im his life of Sir William Fair, 





author to author, without any decisive scrutiny, and has now 
been ted and given currency and authority a two engineers 
of our own time, may be judged worthy of such definite scrutiny as 
may lead to its extinction by the aid of your columns. 


‘lapham, July, 1877. ALETHEIA, 





ENGLISH Vv, AMERICAN PLOUGHS. 

Sir,—I notice in the editorial columns of THE ENGINEER of 
June 8th an article entitled : ‘English v. American Ploughs,” 
which contradicts facts that have really taken place, and causes 
injury to Messrs. Avery, celebrated American plough-makers, and to 
their respectable paper called Home and Farm. Acting in the 
United States for Mr. B. O. Kolyszko, the appointed agent for the 
Boards of Agriculture in South Russia, called ‘* Uprava’s” (and not 
of that of Odessa’s only, as you stated), to my knowledge, 
nothing has ever been published in regard to this matter without 
my authorising it, either in Messrs, Avery’s or in any other 
American paper; so I feel it my duty to correct your statement, 
and ask your favour to insert this letter in your estimable paper. 

There was a challenge given to try Messrs. Avery’s ploughs in 
competition with those of the celebrated firm of Ipswich. The day 
was appointed, but the Ipswich ploughs were on the spot a day 
before the appointment, and did their work without witnesses. 
The next day Mr. Kolyszko arrived with the American ploughs and 
experts, and did the ploughing on a spot most difficult to perform 
such duty, and accomplished what has never before been witnessed 
in Russia. The gentlemen in charge of the English ploughs were 
present, but their ploughs were no longer on the ground. This is 
the true story of the trial, and the Home and Farm, and simul- 
taneously other, papers published it. Other trials were made 
with the American ploughs without competition, and one was 
made by experts appointed at the meeting of landowners at 
Cherson, on the 29th of October (Russian calendar), 1876, which 
proved the ploughs to give the greatest satisfaction, and resulted in 
a recommendation to the Russian farmers to use American ploughs 
as the most suitable and accessible to them. At the same meeting 
Mr. Kolyszko was authorised to send samples of these ploughs to 
the different villages, in order to make the farmers sooner ac- 
quainted with good implements, and Mr. Kolyszko sent an 
order for 2000 P oughs to Messrs. Avery, saying that he will be 
able to dispose of 10,000 of them. The 5000 roubles that you speak 
of were appropriated, at the same mecting, to buy samples of 
different American machinery, such as thrashing machinery, 
steam engines, &c., for the use and trial in different sections of the 
country, and to demonstrate to the —— their qualities, 

Hos. F. Krasewski, M. E. 

73, Broadway, New York, June 21st, 1877. 








THE TEMERAIRE.— The official trial of the engines of the armour- 
ee ship Téméraire was made at the measured mile off the 
laplin Sands on Wednesday week, when the engines gave the 
greatest possible satisfaction, and a higher rate of speed was 
attained than was expected. The engines are 7000 indicated horse 
wer twin-screw vertical, and have been supplied by Messrs, 
umphrys, Tennant, and Co., of _ os Each set of engines 
has a high-pressure cylinder 70in. in diameter, and a low-pressure 
cylinder 114in. in diameter, with a stroke of 3ft. 10in. In order 
to obtain a very high power with a comparatively small amount of 
weight, several novel features have introduced in these 
engines. Cast iron has to a great extent been discarded, and 
wrought iron and brass have been largely employed instead. The 
whole of the framing, which is usually made of cast iron, is made 
of wrought iron. The bearings in which the crank shaft revolves 
are formed of strong wrought iron forgings, connected to box 
girders made of wrought plates, the box girders being rivetted to 
the ship’s framing, and thus forming part of the general structure 
of the ship. The cylinders also are carried on wrought iron box 
girders - ae vertically, and strengthened by wrought iron 
columns, With the two-fold object of reducing the weight and 
increasing the durability, the condenser tube cases, the air pumps 
with all their connections and covers, the hot , and exhaust 
steam receivers are made of brass, instead of cast iron. Indeed, 
the use of this costly material has been general throughout. The 
boilers, twelve in number, are arranged in four separate stokeholes, 
The whole of the stop and safety valves and their boxes, and the 
boiler mountings generally are made of gun metal. According to 
the terms of the contract, the engines were to indicate 7000-horse 
power, but at the trial they indicated 7616'8. The engines worked 
remarkably well from first to last, and there was nothing to mar 
the general excellence of the results attained. Six runs were 
made at the measured mile, and the following were the results :—- 
Steam pressure in engine-room, 565; number of revolutions per 
minute, 78; vacuum, 28; indicated horse power, 7616°8 ; average 
speed, 14563 knots. The result of the trial orp the grestest 
satisfaction to the whole of the officials on board. The raire 
will be got ready for commission by the 16th of July. She is 
ordered to to join the squadron, The 
Téméraire returned to Chatham on Saturday. 
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THE CHEMICAL SOCIETY. 
London, June 21st. 
Dr. GLADSTONE, Presideut, F.R.S., in the chair, 

ArTER the announcement of visitors, the minutes of the previous 
meeting were read and confirmed. The President then announced 
the following grants from the Research Fund of the Society:— 
Mr. Johnson, £50, for researches on potassium triiodide; Dr. 
Wright, £50, for researches on chemical dynamics; Mr. Neison, 
£25, for researches on octyl compounds; Mr. C. Williams, £25 ; 
Mr. G. Harrow, £10. 

The list of presents to the library was then read by Dr, Arm- 
strong. The following certificates were read for the first time :—- 
Dr. G. Kithnemann and J. Hadkinson, The following gentlemen 
were then balloted for and duly elected, the balloting occupying 
the Society till nine o’clock :—F. H. T. Allan, H. 8, Bell, C. T. 
V. Buck, J. Y. Buchanan, D. A. E. N. Franchi t, J, Gardner, 
W. Lapraik, G. A. Milne, J. Napier, C. G. Neison, J. L. Notters, 
J. H. Poland, T. Scarf, H. Senier, H. G. Stacey, 8. G. Thomas, 
Beeby Thompson, F. W. Toms, A. Watt, W. Webster, jun., J. R. 
Young. 

The Secretary then read a paper “On Diamyl,” by H. Grim- 
shaw. This substance was prepared from amy! bromide boiling at 
119 deg. to 123 deg.; to 300 grm., of the bromide were gradually 
added 50 grm. of sodium, and the mixture finally raised to 
140 deg. to 150deg. Cent. for about six hours, On distilling, 
diamy} was obtained, which was dried and purified by fractional 
distillation ; when pure it boiled at 160 deg. Cent. at 751mm. By 
passing dry chlorine into the vapour of the boiling hydrocarbon 
the ch ile was obtained, boiling 198 deg. to 213deg. By treating 
the chloride in sealed tubes at 160 deg. to 170 deg. for about forty- 
eight hours with lead acetate and acetic acid an acetate was 
formed, boiling 198 deg. to 215 deg., as a colourless mobile liquid 
of a fruity smell. On mixing this liquid with an excess of caustic 
onsen and a little water, allowing it to stand for twenty-four 

ours, and then boiling for six hours, an inverted condenser being 
attached, two alcohols were obtained, boiling at 202 deg. to 203 deg. 
and 2ildeg. to 213 deg. respectively; they were light, colourless 
liquids, having an agreeable orange-like odour. These two liquids 
were mixed, oxidised with bichromate of potash and sulphuric 
acid, and the acid distilled; the silver salt had the composition 
CeH,OvAg. Another acid, whose silver salt contained 63 to 
— cent. Ag, was obtained by the action of bichromate in the 
cold, 





The next paper was read by the Secretary ‘‘ On the Action at a 
High Temperature of Certain Volatile Metallic Chlorides on 
Certain Hydrocazbons,” by Watson Smith. The author investi- 
gated the action of antimony trichloride and tin tetrachloride on 
naphthalin, benzene and toluene, when these substances were 
severally passed in the state of vapour through red-hot tubes. 
Benzene was boiled, and the vapours passed through a flask con- 
taining boiling antimony trichloride ; the mixed vapours then passed 
through a heated combustion tube loosely filled with fragments 
of pumice and porcelain, the products of the reaction were 
passed into a receiver, connected with which was a Liebeg’s 
condenser. The contents of the receiver were returned to 
the benzene flask, a fresh quantity of trichloride added to the 
other flask, and the distillation repeated a second and third time, 


The reaction expected was GC, H, + 28b Cl = 30+ + 6 H OL 


The diphenyl was extracted from the residues, and purified, it 
melted at 70 deg., boiled at 243 deg.; the yield of diphenyl by this 
process was much larger than that obtained by passing the vapour 
of benzene alone through a red hot tube (Proc. Lit. and Phil. Soc., 
Manchester, 1871), but was not quite satisfactory ; so the action of 
tetrachloride of tin was tried. 62°4 grm. of benzene were dis- 
tilled with 52 grm. of the tetrachloride. A very large yield of 
diphenyl was obtained in one distillation, and very little benzene 
escaped decomposition. Toluene and antimony trichloride: oils 
were obtained, boiling 270 deg.—320 deg., having very disagreeable 
odours resembling burnt cheese. Naphthalin @nd antimony tri- 
chloride : 77 grm. of naphthalin were distilled with 46 grm. of 
trichloride, the mixed vapours bring passed through a red hot 
tube. The distillation was repeated three times, 15 to 16 grm. of 
trichloride being added. 374 grm. of a crude product were 
obtained ; by distillation this yielded 242 grm. of yellow crystal- 
line isodinaphthy]. Naphthalin and tin tetrachloride: some difficulty 
was experienced from the blocking of the tubes by the separated 
carbon, and a special form of apparatus had to be devised. A 
large yield of isodinaphthy] was obtained, but the process is not so 
convenient as when antimony trichloride is used. A reddish oil, 
boiling about 250—300 deg., resembling ‘‘ red anthracene oil,” and 
some quantity of a citron yellow powder were formed. 2. Isodin- 
aphthyl sulphoacids and salts with certain other derivatives: By 
heating one part of naphthalin with five parts of concentrated 
sulphuric acid for four hours to 140--150 deg., treating with 
barium or lead carbonate, and evaporating a large yield of the 
soluble e barium or lead salt was obtained, the difficultly soluble 
& salts separating out during evaporation. By heating four parts 
of isodinaphthyl with three parts of concentrated sulphuric acid 
to 180—190 deg. for five hours, a large yield of the 6 acid was 
obtained with but little a acid. The @ acid was prepared from the 
barium salt as minute transparent yellowish, slightly fluorescent 
scales, easily soluble in water and ether, slightly in absolute 
alcohol, insoluble in berizol; the lead salt is easily soluble in water 
and weak alcohol. The 8 acid resembles the «# acid, but is Jess 
soluble ; its lead salt is difficultly soluble in water; an oxydinaphthyl 
or phenol, a nitro-substitution product, and a cyanogen derivative 
were prepared, and to some extent examined. 3. A new 
dinaphthyl : When naphthalin is submitted to a high temperature, 
either alone or in the presence of a volatile eas:!ly decomposed 
chloride, a yellow substance soluble in petroleum spirit is formed 
together with isodinaphthyl. In the purification of the crude 
isodinaphthyl by petroleum spirit, a fine red solution was ob- 
tained, which, by spontaneous evapayation, yielded several crops 
of a crystals; these were distilled and gave a transparent 
light yellow resinous distillate. By fractional crystallisation, and 
the expenditure of much time and trouble, the author suc- 
ceeded in separating three substances melting at 75 deg.— 
147 deg.—and 250 deg. to 255 deg. respectively. The body melt- 
ing at 250255 deg. was present in very small quantities in 
brown transparent plates, and was soluble with a magnificent blue 
fluorescence in benzine or alcohol; the author believes it to be 
identical with Lossen and Otto’s polymeric dinaphthyl (‘‘ Ann. 
Chem. Pharm.,” Ixviii. 89, and cxlvii. 170, 181). The body 
melting at 147 deg. is an isomeric dinaphthyl, obtained also by 
Lossen by the action of manganese and sulphuric acid on naphtha- 
lin (“‘ Ann. Chem, Pharm.,” Ixviii. 71), it boils at 300 deg. The 
body melting at 75 deg. is a third dinaphthyl. So three isomeric 
dinaphthyls are obtained by passing raphthalin, together with anti- 
mony trichloride, through a red-hot tube. The one melting at 
187 deg. is formed in the largest quantity, next the one melting at 
75 deg.. whilst only a small quantity of that melting at 147 deg, 
obtained. The three isomers are then— 


Dinaphthy] No. 1. No, 2, Lossen’s. No, 3. 
Isodinaphthyl. 1 ee C) a 
BB § “a7 deg. Smith. 75 deg. 


Melts at 187 deg. ( 
Crystallises most 
readily in beautiful 
rhomboid plates. 
Soluble with diffi- 
culty in alcohol and 
ether; with mode- 
rate — in boil- 
i ‘troleum spirit 
aon ‘bensel. 5 


In conclusion the author points out the interesting results to be 


154 deg. Lo:sen. | 
Readily, form va-| With much diffi- 
riable, modified by culty ; requires days 
impurities. or weeks, 

In alcohol and Very soluble in al- 
ether; easily in pe- | cohol, ether, benzol, 
troleum spirit and | andpetroleum spirit, 
benzol. | 





obtained by gentle oxidation, chlorination, &c., of the above 
bodies—a subject which he intends to take up on an early occasion. 
The next paper was, ‘‘ On the Action of Alkaline Oxalates on the 
Earthy Carbonates, and of Solutions of Alkaline Carbonates on the 
Earthy Oxalates,” by Watson Smith. The author, having observed 
that when a solution of ammonium oxalate was brought into con- 
tact with chalk or powdered marble an ammoniacal odour at once 
became apparent, set to work to measure the extent of this and 
similar reactions. Sodium oxalate in solution on calcium carbon- 
ate, if the reaction were complete, 5°3 grammes of sodium carbon- 
ate would have been formed; in the cold 1°05 grammes were 
obtained = 19°83 per cent.; boiling for three hours produced 
1'2135 grammes, or 22°90 per cent. Sodium carbonate solution on 
calcium oxalate, in the cold, 1600, om cent, ; boiled for thirty 
minutes, 52°34 per cent. Sodium te in excess on powdered 
marble, in the cold, 20°97 per cent. ; boiling, 26°00 per cent. 
Sodium carbonate in excess on calcium oxalate, cold, 13°09 per 
cent. ; boiling, 78°35 per cent. By heating the same portion of 
calcium carbonate with successive quantities of sodium oxalate, 
45°87 per cent. of sodium carbonate were obtained, the action 
gradually ceasing. By heating the same quantity of calcium 
oxalate with successive portions of sodium carbonate 93°83 per 
cent. was decomposed. Sodium oxalate on strontium carbonate, 
cold, 7°63 per cent. ; hot, 7°63 per cent. Sodium carbonate on 
strontium oxalate, cold, 57°24 per cent. ; hot, 79°96 per cent. 
Sodium oxalate on barium carbonate, cold, 4°84 per cent. ; hot, 
4°97 per cent. Sodium carbonate on barium oxalate, cold 73°20 
per cent.; hot, 87°96 per cent. Ammonium oxalate on calcium 
carbonate, cold, 12°27 per cent. ; with excess of oxalate, 13°53 per 
cent. ; with excess of carbonate, 1994 per cent. Sodium oxalate 
on lead carbonate, cold, 6°35 per cent. ; hot, 13°08 per cent. 
Sodium carbonate on lead oxalate, cold, 81°54 per cent. ; hot, 
90°61 per cent. 

The next paper was entitled ‘“‘ Note on Thallious Platinocyanide,” 
by R. J. Friswell and A. J. Greenaway. In 1871, one of the 
authors described a compound of thallious platinocyanide, with 
thallious carbonate, Tl, PtCl, CO, TI,, crystallising in dark red 
crystals reflecting a green metallic light ; by treatment with nitric 
acid, colourless crystals were obtained, having the formula 
Tl, PtCy,. Carstanjen, however (J. Pract. Chem. 102, p. 144, 
Watt’s Dict. Supp. L., 536), states that he obtained thallious 

latinocyanide in biood red needles, having a metallic gicen lustre, 
& reflected light ; as this is not in accordance with the above state- 
ment, the authors have re-investigated the subject with great care. 
Hydroplatinocyanic acid was prepared and neutralised with an 
equivalent quantity of thallious carbonate Tl], CO,+H, Pt Cy,= 
Ti, Pt Cy, +CO,+OH,, a colourless neutral salt was obtained. 
On adding to a fresh portion of the acid twice the above amount 
of thallious carbonate, the dark red salt already described was 
obtained. LBaric platinocyanide was also decomposed by thallious 
sulphate ; the resulting crystals were quite colourless. The autnors 
give the following analysis of the colourless thallious platino- 
cyanide, Pt 28°09 C 6°60 and 6°78 N 7°76 and 7°91, theory requires 
Pt 27°82 C676 N789. These numbers show conclusively that 
the salt described by Carstanjen—especially as he gives no analysis 
—was really the double carbonate, and that thallious platino- 
cyanide is a colourless compound. 

The next paper was ‘‘On Crystallised Barium Silicate,” by E. 
W. Prevost. Pisani (C. Rend. Ixxxiii. 1056) states that he has 
found the above substance attached to the sides of bottles in which 
barium hydrate solution had remained for several years; the 
author has obtained crystals formed under the same conditions, 
and having the same measurements, but containing only 0 78 per 
cent. silica; they consist of barium hydrate, and contain 45°4 per 
cent. water, and 72°5 per cent, Ba; theory requires 45 6 per cent. 
and 73:09 per cent. 

The next paper was “‘ A Note on Anethol and its Homologues,” 
by W. H. Perkin. The author mentioned that he had already 
(Chem. Soc. Jour. 1877, 409—414) stated that methylparoxy- 

henylacrylic, methylparoxyphenylcrotonic, and methylparoxy- 

nzyl angelic acids, when heated, split up into carbonic acid and oily 
products, that from methylparoxyphenylcrotonic acid being sup- 
posed to be anethol, and those from the other acids homologues of 
that substance. Further experiments on this subject have since 
been made. On boiling aan nylacrylic acid in a bulb- 
tube, provided with a side delivery tube, the heat being so moderated 
that a thermometer placed in the upper part of the tube does not 
rise above 220-240 deg., an oil gradually distils over, but after a 
time ceases, leaving a good deal of a dark-coloured residue in the 
retort. The oil after purification gave numbers on analysis corre- 


sponding with the formula C)H,,O=C, Hy, { (OHcit, when cooled 


in a freezing mixture it solidifies to a crystalline mass, having 
an odour and taste like fennel. When heated in a retort it 
rapidly changes, and before much has distilled over the princi- 
pal part of it thickens and on cooling forms a transparent 
nearly solid product; when oxidised it yields apparently 
anisic acid. Methylparoxyphenylerotonic acid, when distilled 
in the same manner as the above, also yields an oil, but 
leaves less residue in the retort. This oil does not change much 
on distillation, and when fractionated begins to boil at 220 dez.; the 
principal quantity, however, comes over between 230 deg. to 
240 deg., leaving a little high boiling residue in the retort. Both 
of these fractions, when cooled in a freezing mixture, solidify ; but 
the higher fraction freezes most readily, and becomes harder. On 
pressing these products between bibulous paper, white crystals 
were obtained, which were purified by crystallisation from alcohol. 
This substance has the composition, melting and boiling points, as 
well as the taste, odour, and appearance of anethol. This indi- 
cates that the constitution of the C,H; group in anethol has the 
constitution CH = CH~ CH; as will be seen, thus :— 

‘ ao (OCH,) ‘ 
C,H, (OCH,) CH, CH, CH,, COOH=C,,H, { (CH OH cu,)t¢ Os 

Methylparoxyphenylcrotonic acid. Anethol. 

The author proposes to examine this body more critically when a 
suflicient quantity has been prepared. Methylparoxyphenylangelic 
acid also, when carefully distilled, yields a crystalline anethol-like 
body, as already mentioned in the paper previously referred to ; 
but, although there can be no doubt about its formula, it has not 
yet been obtained sufficiently pure for analysis. 

Dr. Armstrong thought that it was not at all proved that the 
C;3H; group had the constitution CH = CH-CHsz, as isomeric 
changes might occur in the heating, and from other considerations 
it ar much more probable that its constitution was CH,= 
CH-CH,. 

The next paper was entitled ‘‘ Note on Persulphocyaniec Acid,” 
by R. W. Atkinson, Japan. The author commences by stating 
that the constitution of the above body is still uncertain, and 
points out the decompositions which must be indicated by its 
formula. The substance was prepared and purified by recrystal- 
lisation from boiling water; its properties are described, also the 
precipitates produced by argentic nitrate, mercurous nitrate, and 
solution of iodine. Numerous experiments were made by adding 
varying quantities of argentic nitrate to the acid dissolved in 
alcohol, and evidence of the existence of Ag,C,N,S, and 
Ag HCeNeS, was obtained. When the yellow argentic persul- 
phocyanate is boiled with water it quickly decomposes with effer- 
vescence, a heavy back precipitate being produced. Attempts 
were made to determine the composition of this precipitate, but 
the results obtained vary widely. The general nature of the re- 
action is probably— 
Ag, C,.N,S,+3AgNO, =2Ag,S + AgCNS + CO,+N,0,+N,0,. 
The mercurous salt is not, apparently, decomposed by boiling. 
In conclusion the author points out the resemblance between the 
(probably correct) formula proposed by Glutz (Deut. Chem. 
Ges. iii, 343) with that of parabanic acid, 

The next paper was ‘‘ On the Oxidation products of the Aloins,” 








Wy A, Tilden, D.Sc., London. en nataloin is oo with 
10 per cent. solution of bichromate of potassium, ified with 





| account of the same for a long period of time. 


sulphuric acid, carbonic and acetic acids were alone obtained. If, 
however, barbaloin be similarly treated, only a small quantity of 
acetic acid is formed, but a brown precipitate is d ted. This, on 
analysis, gave © 63°3 per cent., H3'2 per cent. The corresponding 
body from socaloin, purified by solution in acetic ether, &c., gave 
C 63°8 per cent., H 3°4 per cent. On heating in a rapid current of 
carbonic anhydride, a yellow pulverulent sublimate containing a 
few orange s was obtained. This re-crystallised from acetic 
ether gave C 61°6 per cent., H 3°4 per cent. The substances from 
socaloin and barbaloin are identical, and the author proposes the 
name of aloxanthin. This substance forms an orange granular 
powder, melting imperfectly at 260--265 deg., subliming slowly 
at the same temperature in orange scales and dust, It is slightly 
soluble in hot water, very slightly in bisulphide of carbon, chloroform, 
alcohol, and ether. Its best solvents are ethyl acetate and glacial 
acetic acid. In caustic soda it dissolves to a — cherry red 
solution, without absorption bands. Heated with zinc dust, a 
hydrocarbon having a greenish fluor is obtained melting at 
2U3—205 deg.; this consists principally of methyl anthracence. 
Aloxanthin fused with caustic potash forms an indigo blue mass ; 
aloxanthin does uot combine with mordants. Its formula is pro- 
bably Ci; Hy, Oc, being a methyltetroxyanthraquinone. Three 
analyses of the purest sample gave C 629H3%3. Theory requires 
C 62°9 H 3°3 per cent. An acetyl compound was formed. Alox- 
anthin treated with fuming nitric acid in the cold yields a yellow 
nitro-acid, having the properties of aloetic acid. 

The Society then adjourned over the vacation to Thursday, 
November Ist. 











PUDDLING IN THE UNITED STATES. 


So much has been said recently in our columns concerning the 
economy of fuel in the puddling furnace, and so few facts have 
been supplied by our correspondents, that it is pleasant to turn to 
a report which supplies some definite information. Our contem- 
porary, the American Manufacturer, gives the following parti- 
culars as to the quantity of fuel required to puddle a ton of iron. 
The word “fix” is the American equivalent for fettling. We 
cannot trace its derivation; and we may say the same of the 
English term :— 


In the manufacture of iron there has been steady progress in 
the direction of economy, from the time of the early workers up to 
the present day ; but there is great room for still further reducing 
the cost of production. This being so, the present period of 
depression and small profits is an excellent time for ‘‘ comparing 
notes” upon this important subject. There are many branches to 
the subject we have taken up, but at present we propose to consider 
only one, namely, that of the consumption of fuel. With this 
object in view we have ascertained, from reliable sources, the 
quantity of coal used in producing a ton of puddled iron ata 
number of the leading works in different parts of the country. 
We withhold the names of the works, but give their location and 
the date when the results were ascertained. In every case the ton 
is 2240lb. (1) Pittsburgh—1877—Running double turn ; 2584 lb. 
of coal to the ton of puddled iron; coal from Keeling mine. (2) 
Pittsburgh—1877—Single turn, making six heats; 38001b. of coal 
to 2900 lb. of iron ; equivalent to 2935 1b. of coal to the ton of iron ; 
hot fix and Waverly coal were used. (3) Pittsburgh—1876— 
Running single turn ; 2850 lb. of coal to the ton of puddled iron. 
(4) Pittsburgh—-1876—-Double turn ; 2736]b. of coal to the ton of 
iron ; a double furnace at the same mill, running double turn, pro- 
duced a ton of iron with the consumption of 1824 Ib. of coal ; South 
Side (Pittsburgh) coal, (5) Pittsburgh—1875—Double turn ; 
27361b. of coal to the ton of puddled iron; heating furnaces, 1216 lb. 
of coal to the ton ; average at this mill, for puddling, heating, 
scrapping, steam, &c., per ton finished iron, 53201b. of coal. 
(6) East St. Louis—1874—Double turn ; 29641b. of coal to the ton 
of iron ; heating, 14191b. of coal ; co#l from Carbondale mines, on 
the Big Muddy, Ill. The preceding figures are given as the best 
results of the respective mills, and were taken at a time when par- 
ticular attention was given tothe matter. (7) Milla hundred 
miles east of Pittsburgh—1876 ; 2625 lb. of coal to the ton of iron, 
in a single furnace, and 2100 lb. of coal in a double furnace. The 
foregoing figures are taken from the books of the concern, and 
show the average results of a number of months of actual work. 
No mention was made as to whether the works were running 
single or double turn, but the figures unmistakeably indicate double 
turn, and are favourable at that. It will be noticed that the double 
furnace shows an economy over the single, in the use of coal. of 
exactly 20 percent. (8) Pitt» burgh—1876—Double turn; 2497 36 lb. 
of coal to the ton of iron; ore, 448lb. These figures are for 
the month of April. (9) Chattanooga—1876—We quote the 
language of our informant: ‘‘ The qu«ntity of coal used to make a 
ton of puddled iron and get vp the furnace was 36 bushe's of 80 'b. 
The quantity of ore allowed for fix was 150lb.” (10) Pittsburgh— 
1876—Single turn, extending over a period of three months; 2698 Ib. 
of coal to the ton of iron. ‘‘ This,” says our informant, “ in- 
cludes of course lighting up, but does not include steam coal, which, 
according to our estimate, is three bushels—228 lb.—per ton of 
puddled bars.” (11) Mill in Obio, and on the Ohio river —From 
July 3, 1875, to April 15, 1876 ; single turn, with little exception ; 

coal to ton of iron of 2000 lb., 2660 Ib. 

The foregoing figures show very distinctly what great economy 
there isin running double turn, as respects the consumption of 
coal. But in addition to this the “‘ wear and tear” of the furnace 
must be taken into consideration. This is very much less when 
running double turn than when running single, on account of the 
viclent changes of temperature which occur in the latter case ; but 
the difference in the cost of repairs under the two corditions can 
only be arrived at, or closely approximated, by keeping a correct 
It will be noted 
also that double furnaces consume a far less quantity of coal than 
single—in one clearly defined case the saving is exactly 20 per cent. 
bore ah by no means insignificant, and is worthy of serious con- 
sideration. 








SoLip RoLLED GirDERS.—Hitherto it has been found difficult 
to obtain solid rolled girders of large size from English makers at 
anything approaching a reasonable price. Messrs. Macnsught, 
Robertson, and Co., of Southwark, have addressed themselves to 
overcoming this difficulty, and they are now prepared to supply, as 
a regular article of trade, rolled girders of the great dimensions 
given below. They will probably be found useful in the more 
important phases of building construction, and in many cases are 
more advantageous than rivetted or compound girders, inasmuch 
as the weights per foot are considerably less, and the cost propor- 
tionately lower. They can be rolled in lengths up to 50ft., clean 
on the flanges and sound from end to end. The following table 
gives the estimated safe loads in tons—in this instance taken at 
one-third the breaking weights—uniformly distributed over the 
length between bearings :— 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA,.—Meassrs. Grroip and Co., Booksellers. 

LEIPSIC.—A. TwikTMEYER, l 

NEW YORK.—Tae Witmer and Roczrs News Company, 
$1, Beekman-street. 
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TO CORRESPONDENTS. 
*,* In order to avoid trouble and confusion, we find it necessary to 
Sm os eines ie taartion to BE tlenn, me, to ah 
meee, ane See ee oe M in all 
cases, 
writer to hi but bearing a 2d. tn order that 
Seen a iesslact ey co ean’ ts Wimaniel thelr teneaition: No 
notice will be taken of communications which 








these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request dents to copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 


ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
geod faith. No notice whatever will be taken of anonymous 
communications, 

IsLeE or Wicut.—Consult our advertising columns for the address you require. 

J. G. 8.—The construction of the batteries to which you refer has not been 
described in this country to our knowledge. 

D. H.—/f you will turn to the last page of each number of Tue ENGINEER 

will find a list of contents for the week. 

J. R. —Burchett’s “‘Geometry;” ‘ Analytical Geometry,” Weale's series ; 

Clarke's “ Practical Geometry and Engineering Drawing,” £. and F. N, 


Spon. 

J. i W.—We fancy that you exaggerate the risk which will attend the 
raising of Cleopatra's Needle. If the obelisk reaches London in safety, you 
may rest assured lhat it will be ont in its place without injury. ( 

H. B.—The specumens are admirable, and if you can supply similar articles 
at a cheap rate you ought to command a ready sale. In the first place we 
would advise you to submit samples to some large horticultural firm, such, 
Sov example, as Messrs, Sutton, of Reading, or Carter, of Holborn. When you 
have heard their opinions write again, and we shall be happy to advise 
you. You need not say anything as to the nature of the process. 

C. J.—If the suction — are large enough to permit the pump to fill at each 
stroke, the quantity delivered will be independent of any variation in the 
dimensions of the delivery pipe, provided always the latter is sufficiently 
large not to cause excessive resistance and so reduce the speed of the pwmp. If 
you have a pump now at work with Sin. water connections, which are large 
enough, the substitution of Gin. pipes will have no effect either for good or 
evil. 





SUBSCRIPTIONS. 


Half-yearly including double number).. .. .. £0 14s, 64. 
Yearly (including two double numbers)... .. «+ 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Exoinear is registered for transmission abroad, 

Cloth Cases for binding Tuz Enutneer Volume, price 2s. 6d. eac 

The following Volumes of Tue ENGINEER can be had, price 18s. each—Vols 
8, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THz ENGINEER weekly, and post-free. S8ub- 
crepes coe ee Office Order must be accompanied by letter of advice 
to Publisher Thick Paper Copies may be had, if preferred, at increased 
rates. 


Remittance Post-ofice Order. — Australia, Belgi Brazil, British 
Colum! Dritiah Guiana, Cmefe, Come ef Good Ho oa, Denenasht A 
France xf only), Germany, tar, India, italy, Japan, 

Natal, a New Brunswick, pene ee ew >! Wales, 
N g / 4 ? = , 
United States, West Coast of Africa, West Indies, China via. Boutk: 


, £1 16s. 
“Hematianes by Bill na arog Busune Sous, Caten, Reatan, 
Singreere, Spain, Sweden, £1 16s. Bane, on 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line a eight words. When an odver- 
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pa. Alternate advertisements will be inserted with ali practical re- 

Sinem, tut vaguiatlp cachet 80 guvamind in dup cath cuts Au 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNoT BE INseRTED UNLESS De.ivereD BErore Six 0’CLOCK on 

Tavaspay Eveninoe ix xach Wes. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. Leopold Riche ; all 
other letters to be addressed to the Bditor of Tuk ENGINEER, 163, Strand, 
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NEW LONDON BRIDGE, 

In another page we publish the report of the special 
committee appointed by the City authorities to consider 
the best ate of as. increased facilities for con- 
ducting traffic across the river Thames east of London Bridge. 
The report was submitted to the Court of Common Council 
on Thursday week; and it was approved and referred back 
to its framers, with an “instruction to consider and report 
as to the source or sources from whence funds for a low- 
level bridge and approaches might be obtained, with 
authority to confer with the Metropolitan Board of Works, 
the Government, or any body or ies, or committee or 
committees of this City on the subject.” It will be seen 
that the cost of a high-level bridge is put down at £2,000,000 
if constructed on the suspensién aera and at £2,150,000 
if on the rigid system; a low-level bridge would cost 
£750,000, while a subway would cost £1,500,000. These 
figures can be regarded only as estimates, which may or ma 
not be very near the truth; but in any case the sum whic 
must be spent should any work of the kind pro be car- 
ried out, is quite large enough to make even the wealthiest 
city in the world think twice before undertaking. to pay it. 
We have no doubt that the money can be obtained 
if need be, and we may therefore confine our attention 
just now to some of the commercial and engineering 
aspects of the question. It will be seen that the committee 
pane semanas themselves with a cay Bere statement of 

‘acts, ey apparently have no special proclivities for 
any pustionlen stein, ow because the whole subject 
is so beset with perplexities that they cannot see their 
way to arrive at any conclusion. That enormous sums 
must be spent is a serious matter enough; but it will bea 
much more serious matter if they are not spent, after all, 
to the best advantage. The questions involved are, What 
is the best site for a bridge or subway? and, secondly, 
what is the best kind of bridge? Broadly speaking, the 
further down the river the new means of crossing the 





water can be established the better. On the other hand, 
the nearer a new bridge is made to London Bridge the 
less will the shipping be interfered with. As regards a 
subway, we may leave shipping interests out of the ques- 
tion altogether. To put an extreme case, if the new bridge 
were made close alongside London Bridge, shipping 
interests would not be affected ; every yard we go from 
this point down stream, further and further interferes with 
wharfage rights. It remains to be seen, however, whether 
the privilege of bringing ships up close to London — 
is really as valuable as some — think. It may 

taken as proved that a low level bridge will be more useful 
and less costly than any other structure, and that the best 
fo for it would be somewhere to the west of the Tower. 

+ us suppose that it is finally resolved to put a bridge, 
say, just at the western extremity of Billingsgate 

arket, and consider how far shipping interests will 
be affected. We assume for the moment that the brid 
cannot open, and that it will, so far, effectually bar the 

of vessels which cannot go under it. 

Now, there are no docks between the Tower and London 
Bridge, and all the accommodation that is supplied to 
ships consists of quays or wharves. These wharves are 
of the most inconvenient character. They are far too 
small, and access can be obtained to them only with the 
greatest difficulty. Any one who will venture down to 
the Tower from London Bridge, through the narrow courts 
and involved passages on the river side will agree with us 
that the means provided for the conduct of traffic in this 
district are quite inadequate tothe demands made upon them. 
It will be found that the great difficulty lies in moving in 
lines parallel with the river, and the result is that chips 
are compelled to lie as close as possible to the warehouses 
from which they withdraw or into which they discharge 
cargo. To move goods even a ship’s length on shore is often 
almost impossible, provided the movement has to be effected 
ina line with the river, and this is the principal reason why 
shipowners are anxious to get access to precise spots near 
London Bridge. Let us suppose that the new low-level 
bridge was constructed say four hundred yards lower 
down the river than the present bridge, and that the 
between the two bridges at each side of the river was filled 
in by a spacious roadway backed by warehouses, and the 
condition of affairs would be at once altered. The 
embankments could be prolonged below the new bridge 
—there is nothing to prevent one being carried past 
the Tower—through lard arches, and they would supply 
wharfage accommodation infinitely better than ahythtan 
known now on the river. The Embankment might be 
provided with tramways, and as it would be dead level, 
the transport of goods along it to the new warehouses just 
below London Bridge could be conducted with the utmost 
facility—a facility so great, indeed, that the warehouses 
would be better off than they are now, when the ships lie 
nominally at their doors. Assuming the cost of the new 
bridge to be £650,000, we should have £1,350,000 left to 
construct half a mile, let us say, of embankment, and to 
build the new warehouses, and still not exceed the cost of 
a high-level bridge. But the rental value of the new 
warehouses would be enormous; so great that it woul 
ent. pa aes on a sum as great as three mil- 
lions, if so much was required, whereas no return 
whatever can be had in the shape of money, for any one 
of the three schemes now before the Corporation. Of 
course an immense number of objections can be brought 
against our proposition ; but the same can be said of any- 
thing yet proposed. We cannot imagine, however, any 
insuperable difficulty; and it cannot be denied that the 
construction of a new low-level bridge, with ample wharves 
below it and a fine roadway connecting these wharves with 
splendid warehouses a few hundred feet higher up the 
stream, would constitute an improvement on which London 
might well look with satisfaction. 

he objection to a high-level bridge, irrespective of its 
cost, is that the approaches must be so long that they 
would virtually confine the use of the bridge to a district 
far removed from the water side. This is, we think, fatal 
to the success of the scheme—that is to say, the bridge 
would be used no doubt, but not to anything like the 
extent which would alone justify the expenditure of such 
asum as £2,000,000. On the other hand, should a low- 
level opening bridge be constructed, it must under any 
circumstances seriously interfere with shipping. Indeed 
we find it difficult to understand how shipping of any im- 
portance astodimensions could be worked Gaaminia a rapid 
tide-way without accident. It would not be easy to 
this even if the draw opened fully; and it could not - 
doue at all on any of the lock schemes which have as yet 
been suggested. But it is admitted that if the new brid 
is to be made on the ordinary opening system, it would be 
much better not to make it at all, so seriously would its 
utility be compromised. A high-level bridge and a sub- 
way are alike eliminated by the difficulties involved in 
obtaining access to them, and the choice really lies 
between constructing embankments and warehouses, as we 
have proposed, in connection with a low-level bridge, and 
making a low-level bridge with a draw or draws. The 
favourite idea in this connection is to construct a species 
of lock, as we may term it, into which a ship will be per- 
mitted to enter. One draw will then be closed behind 
her, and the other draw opened before her, and in this 
way the ship will be passed through without stopping the 
traffic on the bridge. We have, however, never yet seen 
any explanation of the means by which ships are to be 
controlled in their entrance to these locks when the tide 
is running some four miles an hour; nor has any one 
asked whether horses on the bridge will or will not be 
frightened by the masts of vessels passing through the 
bridge, or by the working of the draws. Nothing is 
easier than to scheme bridges of the kind proposed on 
paper; but engineers well know that very important 
oo ats to be bt gp and that the maintenance 
of such a bridge in working order must require t pre- 
cautions, The cost of working it pi pha roe 
considerable ; and a large sum would have to be set 
aside yearly for accidents suffered by shipping. Balancing 
all the advantages and disadyantages of the scheme, we 





have no hesitation in deciding in favour of a low-level 
bridge which would drive the shipping further down the 
river, and two short embankments carrying river-side 
roads between the bridges, these roads to be backed up by 
warehouses, This scheme would give London a really 
useful bridge ; it would sweep away a t deal of inferior 
and mean-looking property ; it would open up a densely- 
crowded district; it would constitute a magnificent 
improvement to the City ; and, finally, we believe, that it 
would pay a fair percentage on the capital expended, 
which is more than can be urged in favour of any other 
scheme yet suggested, save one which contemplates the 
erection of an enormous pile of warehouses in connection 
with a high-level bridge. May we venture to hope that 
before the Common Council make up their minds finally, 
they will give our suggestion a little thought. 


THE DRAINAGE OF LINCOLNSHIRE. 

For many years Lincolnshire has suffered severely from 
floods. There is some reason to believe that the height 
to which the water rises, and the extent of land inundated, 
augment yearly ; why, it is not perhaps easy to say. Various 
theories have been formed to account for a fact which few 

rsons dispute; but with these theories we have just now 

ittle todo, That floods in Lincolnshire constitute a grow- 
ing evil which has already attained an enormous magni- 
tude, no one denies. Last autumn and winter the loss and 
inconvenience caused by floods were exceedingly serious ; 
and a committee was appointed to ascertain the cause of 
the floods, and propose, if ible, some scheme for pre- 
venting them in future. The committee decided, very 
prudently, that nothing short of first-class professional 
advice would meet the difficulties of the case, and they 
accordingly called in Sir John Hawkshaw. After a pro- 
longed examination of the district, Sir John prepared a 
report, which now lies before us. To reproduce this report 
in our would serve no good purpose ; its interest is 
purely local in one sense, and as it has already appeared in 
the columns of the Lincolnshire press, those familiar with 
the district know all that Sir John has said. The report 
is peculiar for its narrow scope. It is as dry and matter- 
of-fact as a legal document, and it is only on close exami- 
nation that anything can be found in it ing general 
interest for engineers. On the other hand, Sir j ohn esti- 
mates the cost of the works which he says should -be 
carried out, at not less than £567,820—an enormous sum, 
and probably far greater than a certainly not wealth 

county like Lincoln will feel disposed to expend. We 
propose to give our readers a general idea of the position 
of affairs in Lincolnshire, and of the remedies which Sir 
John Hawkshaw pro apply, and we cannot com- 
mence better than by indicating the nature of the subjects 
which Sir John had to consider. A meeting of the com- 
mittee to which we have before referred was held at the 
residence of the Marquis of Ripon on the 15th of 
Feb , 1877, when the following requests were proposed 
for Sir John’s guidance:—“1. That Sir J. Hawkshaw be 
requested to examine and consider fully the whole drainage 
— the Mare the Witham, both above and below 

i , and including the water drainage of that city, and 
to report to this committee upon the most efficient and most 
economical method of carrying off the waters of those dis- 
tricts to the sea without flooding. 2. That it is desirable 
that in making this inquiry Sir J. Hawkshaw should exa- 
mine into the causes of the late severe floods in the differ- 
ent districts in which they have occurred. 3. That Sir J. 
Hawkshaw should embrace in his consideration the inter- 
nal drai of the Fen lands, as well as the i of 
the river Witham itself. 4, That in any pro for 
letting the water from above Lincoln into the Witham 
below that city more than at present, it is essential that 
the low lands below Lincoln should be secured against 
increased danger of flooding. 5. That Sir J. Hawkshaw 
be requested to consider whether it would or would not be 
Gadisebie to provide for carrying off the water above Lin- 
coln and the high land water blew the Witham outfall by 
a separate channel or channels. 6. That, considering the 
very heavy taxation of some of the lands below Lincoln, it 
would be a t advantage if a system of drainage by gra- 
vitation could be adopted, so as to avoid the expense of 
local engines and the necessity of keeping up delph banks 
capable of resisting the pressure of a large body of water. 
7. That Sir J. Hawkshaw be requested to direct his atten- 
tion to the state of the bed of the river. 8. That Sir J. 
Hawkshaw be requested to report whether in his opinion 
the navigation of the Witham interferes with the efficient 
drainage of the country, or renders it more costly, and if 
so, to what extent. 9. And whether it is desirable to 
make any change or improvement in the Grand Sluice at 
Boston. 10. And also to report fully upon the outfall of 
the river. 11. And generally it is the wish of the commit- 
tee that Sir J. Hawkshaw’s report should be as wide and 
comprehensive as possible, and that he should deal in it 
with the whole question referred to him in all its bearin 
12, That Sir J. Hawkshaw be requested to accompan fis 
report with an approximate estimate of the cost of the 
works which he may propose. 13. The committee request 
Sir J. Hawkshaw to make his report to them at as early a 
date as is consistent with a thorough consideration of the 
subject.” 

ithout going far into details which, as we have 
said, would possess little interest for the general reader; 
we add to the foregoing instructions the most essential 
part of Sir John Hawkshaw’s reply. He proposes to carry 
out the following works, with the arya annexed ;—~- 
To cut a new channel from the Witham, near Bargate 
Weir at Lincoln, to the South Delph, joining it at a point 
just below the city, and to erect a new weir and sluice near 
Bargets Weir, £34,000. 2. To widen and deepen the channel, 
and to raise and strengthen the banks of the South Delph, 
from the end of the new channel to Horsley Deeps, £19,000. 
3. To widen and deepen and raise and strengthen the 
banks of the river Witham from Horsley Deeps to the 
Grand Sluice, £197,000. 4. To build a new sluice at 
Boston just above the old one, and remove the present 
sluice, £80,000. 5. To construct a flushing reservoir 
adjoining the new sluice, £4000. 6. To enlarge the water- 
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way of the Witham below the Grand Sluice as far as the 
Maud Foster Sluice, £33,000. 7. To widen and deepen 
the Witham above Lincoln from the head of the new 
channel to Aubourn Mill, £27,000. 8. To widen an 
deepen the river Brant from its junction with the Witham 
to near Welbourn Ford, £5400. 9. To make a short drain 
from the end of the main drain of the West District 
Drainage, and a culvert under the Witham, near rate 
Weir, and to erect a pumping station for the West District 
Drainage, £4100. 10. To widen and deepen the Carr 
Dyke from Washingborough to Rillinghay Skirt, £32,500. 
11. To widen and deepen Billinghay Skirt, £7000, 12. To 
widen and deepen the existing low level drain between 
Washingborough pumping station and Chapel Hill, and to 
erect a new pumping station at Chapel Hill, £72,200. 
13. To enlarge Kyme Eau from the proposed pumping 
station to its junction with the Witham, £2000. The 
total, adding 10 per cent. for contingencies, will be, with- 
out engineering or parliamentary expenses, £567,820. 
None of our readers, save those familiar with the physi- 
cal geography of Lincolnshire, would be able to appreciate 
the nature of Sir John Hawkshaw’s pro But the 
application of certain general principles is involved, and to 
these it may be worth while to devote a little attention, as 
they are of wide application. A very large portion of 
Lincolnshire lies little above the level of the sea, 
portions are entirely below it. The condition of affairs is 
not widely different from that met with in Holland. The 
drainage of the county is effected principally by the river 
Witham, an insignificant stream in dry summers, a vast 
sluggish river in wet seasons. The Witham rises in the 
south of the county, or rather in the north of Rutland, 
runs northerly about half the length of the county to the 
town of Lincoln, then east for some miles, then turns to the 
south and falls into the Wash near Boston. The con- 
ditions under which this river performs its drainage duties 
are peculiar. In the first place, it is tidal for a great 
portion of its length ; and in the second, it is navigable ; 
but to retain sufficient water in it for the latter purpose, 
sluices are provided by which the stream is stopped back. 
If the tide were always out there would be no difficulty in 
keeping Lincoln comparatively-dry provided the use of the 
river for navigable purposes were entirely abandoned. 
Nothing would be required but to deepen and straighten 
the channel and remove certain mill weirs, the vested 
interest in which is of small value. Even then, however, 
the fall of the Witham would not be rapid, nor could it 
be said that its basin would be too well drained. As a 
matter of fact, however, the Witham is a stream in which 
at the lower end the tide rises as much as 21ft. on orJinary 
occasions, and a difference of 20ft. in the level of the sea is 
a very serious question for Lincolnshire. When the tide 
is in, the Witham is entirely unable to relieve its basin of 
water which is readily discharged when the tide is out, For 
about eight hours out of the twenty-four the drainage of 
Lincolnshire is an exceedingly small quantity. In dealing 
with such conditions there are two courses open to the 
engineer. In the first place, he may straighten, deepen, 
and widen the bed of the river. In this way he will be 
able, during the time the tide is out, to get rid of an 
enormous quantity of land water. But, on the other hand, 
as the sea rises, and because the channel of the river is 
wide and deep and smooth, the tidal waters will run up 
rapidly, and a much larger body of sea water will find its 
way up country than would be the case if the river were 
tortuous and obstructed. But all this water must be got 
rid of again before the land water can escape and it may 
thus happen that, under certain conditions, it possibly does 
more harm than good to improve the bed of a tidal river. 
The second plan consists in improving the bed of the river 
as before, and then fitting it with sluices or gates which 
will exclude the tide. These gates being shut for a certain 
period twice in the twenty-four hours, then the land water 
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will accumulate behind the gates while the sea water | means which were tried and failed to stop the progress of the 


accumulates before them. The moment the sea level 
becomes less than that of the impounded water the sluice 
gates open, and a downward current commences, The 
advantage gained is, that whereas the tide may rise 20ft., 
the land water may not rise 10ft., and thus the quantity of 
water to be delivered after the tide falls sufficiently will 
be much less than it would be if the sea had had free 
access. In carrying out this scheme a great deal will 
depend upon the position selected for the sluices. If 
too far down, the land water may rise foot for foot with 
the sea by accumulation ; but, on the whole, it will be 
seen that the nearer the sea the sluices can be placed the 
better, It is sometimes found a good plan to embank a 
river on both sides, and permit the sea free access to its 
bed. All tributaries are then poured into the main river 
by sluices, which only open when the tide is half ont or 
thereabouts. Applying these principles to Lincolnshire, 
it would no doubt be found the best plan to embank very 
carefully the channel of the Witham to some place above 
Boston, and there to fit sluices. But the problem does not 
admit of so simple a solution as this, as those familiar 
with the district will understand, and as a result a great 
many subsidiary works are required. 

The situation of the city of Lincoln is very peculiar. 
The greater portion of the town lies on the skirts of a hill 
crowned by the cathedral, which hill rises out of a great 
flat plain, whose level is little above that of the sea. 
In winter the low-lying portions of Lincoln are visited by 
disastrous floods. These floods are caused in two ways. 
In the first place by the backing up of the Witham below 
Lincoln, because of obstructions and the tide; and secondly, 
because of the backing up of the water above Tincola 
because of obstructions caused by the town itself. Sir 
John Hawkshaw proposes to get rid of both, by improving 
the river below the town and by removing obstructions in 
the town at a cost of £34,000. A further sum of £26,000 
is to be spent in improving the river above Lincoln; and 
it may be worth while to point out that should this work 
be executed first the consequences to Lincoln may be very 
serious, as more water than ever will be sent down in a 
‘age time. In fact, Sir John Hawkshaw’s scheme must 

taken as a whole, and any attempt to break it up into 
sections with a view to save expense will be certain to 
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cause much disappointment. The whole area draining into 
the Witham is not less than 504,000 acres. Of this area 
about 205,000 acres lie above Lincoln, and 299,000 below it. 
Sir John Hawkshaw estimates the maximum quantity of 
water to be disposed of as not less than 318,000 cubic feet 
per minute, which is based on the supposition that one quar- 
ter of an inch of rain will run off the land in twenty-four 
hours. This is a volume of water far too great to be trifled 
with, and we see no reason to doubt that Sir John appre- 
ciates the difficulty. The question is, will those who have 
to pay for the proposed works see it in the same light? 

The weak point about Sir John Hawkshaw’s report is 
that it is very indefinite, Although it contemplates the 
expenditure of over half a million of money, the advan- 
tages to be gained are not very clearly stated, It is true 
that Sir John gives the following list of “some of the 
districts and properties which would be benefited—the 
part of the district of the Lincoln Court of sewers lying 
within the Witham basin, the whole of the west district 
drainage area and lands adjoining the Fossdyke navigation 
between Lincoln and the river Trent, the city of Lincoln 
and its suburbs, the first, third, and fifth districts, the 
Great Northern Railway, the town and haven of Boston,” 
but we cannot find an intimation of how much they would 
be benefited, save what is contained in the following pas- 
sage :—“In mentioning the effect which the works I pro- 
eum would have upon the flood level, it must be remem- 

red that a much larger volume of flood water has to be 
brought down in the same time than has hitherto been the 
case. Notwithstanding this, I think the flood level would 
be reduced below the level of the late flood 3ft. in the 
Witham at Bargate Weir, 15in. in the South Delph oppo- 
site the Heighington pumping station, 2ft. in the Witham 
at Horsley Deeps, rod § lft. in the Witham at Chapel Hill.” 

It now remains to be seen what course will be adopted 
at the meeting of the committee to be held on the 7th of 
August in Lincoln. As we have pointed out, the contem- 
plated expenditure is very heavy. The money will cer- 
tainly have to be borrowed either from Government or the 
public and at 6 per cent. it will represent an annual charge 
on the districts affected of not less than £36,000, if we allow 
a margin for contingencies somewhat greater than that put 
down by Sir John Hawkshaw, One thing at least is cer- 
tain, namely, that the scheme, if it is carried out at all, 
must be carried out in its integrity. Weare disposed to 
conclude that the money would be well laid out; but there 
are very few instances on record of the expenditure of so 
large a sum in a short time on the drainage of a district in 
this country, and we must look to Holland for a prece- 
dent. We may, like Sir John Hawkshaw, conclude by 
alluding to the circumstance that nothing like an adequate 
control of drainage works is exercised in Great Britain. 
The active co-operation of competent local authorities 
would do a great deal to prevent the losses which are now 
endured every year in this country as a result of the rise 
of rivers above the level of their banks. 


FIRE EXTINGUISHING APPLIANCES. 
WHEN we take into consideration the strides which scientific 
and ordinary mechanical contrivances have made within the past 
ten or twelve years, it appears extraordinary that conflagrations 


hoped that these difficulties will be somewhat summarily dealt 
with, and that among others the mere question of making each 
landlord supply his house with such pipes and fittings as will 
permit of the introduction of the constant supply system, and 
enable the inhabitants to drink clean water accessible at all 
times, in place of the water from foul cisterns and only obtain- 
able at uncertain times, shall receive the first settlement, The 
Manchester corporation have probably shaken much of the weight 
of vested interest and other difficulties off their shoulders 
by their decision of Wednesday last, which sanctions the 
proposal to purchase Thirlmere, one of the Cumberland 
lakes. They will thus secure a magnificent natural impound- 
ing reservoir capable of meeting any demands that may 
be made upon its contents. The water is to be conveyed to the 
city by means of a conduit about 100 miles in length. It is 
supposed that the works connected with this great undertaking 
will occupy seven years in execution, and the first part of the 
work will, it is stated, cost £1,700,000, by which expenditure 
about fifty million gallons of water may be supplied per day. 
In the discussion of the subject, it was stated that the picturesque 
scenery in the district of the lake would not be any more 
affected than was Loch Katrine for the Glasgow Waterworks. 








REVIEW. 


Common Sense for Gas Users: A Catechism of Gas Lighting. 
By Ronert Wirsoy, C.E. Crosby Lockwood and Co., London, 


1877. 


Mr. Witson has already made himself some literary fame 
by his excellent treatise on steam boilers, and it is well 
known that if he is not “thorough” in his writings he is 
nothing. The little book before us is just what we should 
expect. It is evidently written by one who has no special 
acquaintance with the manufacture of gas, while he has 
given much attention to its consumption. Our author, 
indeed, leaves no doubt on the minds of his readers as to 
the object with which he wrote. “This book,” he says in 
his preface,“ is not written for gas works engineers, but for 

fitters. consumers, and others, the exercise of whose 
skill should begin where the work of the gas companies’ 
servants usually ends. Had it been the practice for gas 
companies to continue their work to the burners, this book 
might never have been written.” After this hint no one 
need feel surprised that Mr. Wilson should write very 
strongly indeed on the demerits of the systems of burning 
gas which are commonly employed. We do not dispute 
that Mr. Wilson has much reason to write thus, but 
the earnestness with which he handles his subject 
imparts a colour. of exaggeration which is objectionable. 
Not a few of Mr. Wilson’s statements are startling; for 
example, it will surprise the good people of Glasgow to 
learn that their gas, “being at least 26-candle power, is 
much too good for the ordinary run of consumers.” 

Mr, Wilson writes as one having authority on the cause 
of luminosity in flame, and yet he contrives to make 
several mistakes because he has contented himself with 
the plausible old theory that a gas flame is luminous be- 
cause of the incandescence of the carbon particles sus- 
pended in it; and he explains the non-luminous character of 
the Bunsen flame on the theory that the combustion of the 
carbon is effected so rapidly and effectually that it can have 
no condition of prolonged incandescence. The truth is that 





on the large scale which are being constantly reported as having 
occurred in various parts of the world should be possible. At 
one time we were not surprised that such things should take 


place now and then in the New World, where many of the | 


towns are to a great extent composed of wooden buildings, but 
it is certainly astonishing that the modern builder in both 
hemispheres should be unable to construct edifices which should 
be capable of defying the ravages of fire. That such is the case, 
however, was amply proved by the terrible disasters at Chicago 
and Boston, and now once more at St. John’s, New Brunswick. 
In the last-named case, it is true, the newspaper reports afford 


| no precise information as to the class of buildings which fell a 


prey to the “devouring element,” nor do they speak of the 


fire. Such is not the case, however, in respect of the destructive 
conflagration which took place at Bradford, Yorkshire, on the 
night of July 2nd, inasmuch as we are distinctly informed that 
although the fire brigade were promptly in attendance, their 


efforts were unavailing, chiefly on account of the great height of | 
the buildings and the poverty of the means at command for | 
That this should | 
be the case is not only a matter for regret but surprise, seeing | 


throwing the water to the requisite elevation. 


that such a state of things is calculated to stop the structural 
progress of a town which has more than most others within the 
past dozen years set an admirable example in its public 
and business buildings. The warehouses at Bradford which 
were destroyed were no doubt of modern construction, and in 
the centre of the town, so that in this instance we have 
not only to consider the defeat of the builder, but also 
of those enterprising firms which ‘devote their chief ener- 
gies to the production of fire-extinguishing appliances. Sup- 
posing that fire engines of most modern make — say those of 
Messrs, Shand and Mason, or of Messrs, Merryweather—were 
in use on this occasion, how was it that they proved of no avail ! 
If they were merely manual engines the explanation may be 
readily given, yet we can hardly suppose such was the case 
seeing that a town like Bradford is surely provided with one 
steam fire engine at least. In the absence of this information it 
would be impolitic to express any more definite opinion, yet if 
we assume the water supply to have been efficient, we are bound 
to infer that the fire-extinguishing apparatus was unequal to the 
work before it, or that there was something radically wrong in 
the principles on which the buildings were erected. Such 
catastrophes ought not to be possible in any English town at 
any rate. 


THE MANCHESTER WATER SUPPLY. 


WHILE in London we are considering and debating in a desul- 
tory fashion upon the necessity for some change in the ownership 
and direction of the works by which we are in an unsatisfactory 
manner intermittently supplied with water, the Manchester 
City Council have arrived at a rather bold decision as to their 
supply, and one which will probably settle the water question for 
thatcity for alltime. Vested interests—which increase in number 
in a strangely rapid manner as soon as public works of any kind 
are spoken of in the metropolis—prejudice and the obstructive 
interests of the owners of third-rate house property, all combine 
to make the acquisition of the necessary constant and pure 
supply of water a matter of great difficulty in London. When, 
however, this question is taken up in real earnest it may be 


| a great deal has yet to be learned concerning the lumino- 
| sity of gas flames, and there is reason to conclude that our 
| author's theory of the non-luminosity of the Bunsen flame 
| is quite erroneous. At least, it is well known that if the 
| gas supplied to the Bunsen fiame be heated, the flame will 
| no longer be blue, but white, and it will give out much 
light. This fact is entirely inconsistent with the theory 
which Mr. Wilson accepts as true. 
| In dealing with burners our author admits of no com- 
| promise; they are in his eyes all bad but one—that is, 
| Brénner’s. It is true that Sugg’s is allowed to have a little 
| merit, but Brénner’s is the burner. “Which of the 
| numerous burners in use can be recommended?’ “ Brinner’s 
| patent and Sugg’s patent regulator may be taken as 
| examples respectively of the two types of check and regu- 
lating burners, the former being much simpler in constrnec- 
tion.” We fancy we have met with hurners which, although 
made by neither of the gentlemen named, were not without 
merit; but, as we have said, Mr. Wiison, it would appear, 
makes up his mind very carefully before he writes, and then 
puts forward all his propositions with an honest dogmatism, 
which is so manifest that it does no harm, On the con- 
trary, it is pleasant rather than otherwise to read the 
decided expression of firm convictions, even though we may 
know that the convictions are not quite consistent with 
facts. In one respect Mr. Wilson’s work is thoroughly 
admirable ; it contains much useful information on points 
continually overlooked by gas fitters. Who can tell, for 
example, what is and what is not the best form of globe? 
To show how minutely our author deals with details, we 
give the following question and answer : “ What precaution 
should be taken when choosing a globe, to be sure you 
can get it matched in case of breakage!” A few pages at 
the end of the work are devoted to a consideration of the 
Otto and Langen gas engine. 

On the whole, we have no hesitation in recommending 
Mr, Wilson’s little book to our readers. It contains a great 
deal that ought to be known and is not known, and the 
advice which it contains may as a rule be practised in all 
cases with advantage. 








THE CAXTON CELEBRATION. 


THE opening of the Caxton Exhibition in the western 
galleries of the permanent buildings at South Kensington, took 
place on Saturday last, the object of the exhibition being to com- 
memorate the 400th anniversary of the production by Caxton 
of the first book printed in England. It was originated by Mr. 
Hodson, secretary of the Printers’ Pension, Almshouse, and 
Orphan Asylum Corporation, and as far as the work of Caxton 
is concerned, the collection is the largest ever brought together. 
Caxton is believed to have been born in 1412, in the Weald of 
Kent, and was, it is supposed, apprenticed to a merchant, as he 
was ly, in after years, a man of more than ordi 
business knowledge. In 1464 he was commissioned, jointly 
a Robert Whitehill, to confirm and prolong a treaty of com- 
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merce between Edward IV. and Philip Duke of Normandy, He 


seems to have lived some years in Flanders, and in 1469 com- 
menced a translation of Raoul le Fevre's “ Recueil des Histoires 
de Troye,” which he printed in 1471, after previously printing 
the original and another work at Bruges, where he learned what 
was then known of the use of movable type. After this date he 
returned to England, and in 1477 completed, in the Almonry at 
Westminster, the “ Dictes and Sayings of the Philosophers,” the 
first book printed in England. As an invention, all must agree 
with Mr, Gladstone, who remarked, on the opening of the exhi- 
bition, that, considered in itself, the use of movable type was a 
smaller one than many that have marked the progress of man- 
kind, Punch 4, stamps, and seals, which had been in use for 
centuries for } arking inscriptions on various substances, were 
a form of ty e; and the step from printing with engraved 
blocks to cutting the blocks up into words and letters—a collec- 
tion of seals—for the production of other pages of any words, 
was indeed a small invention and a very obvious one—one the 
birth of which only waited for the time when the numbers of 
educated people should be sufficient to make a demand 
for the multiplication of copies of certain books. It 
was an invention which did not require anything like 
the ingenuity which was displayed in several mechani- 
cal inventions even in the troubled fifteenth century. It 
is rot, however, pretended for Caxton that he invented 
movable type, but only that he introduced its use into England 
and did some good work with it. The objects of greatest 
general interest in the exhibition are the specimens of this work, 
of which there are no less than 192, representing over eigh 
different publications, Besides these, there is an enormous col- 
lection of most interesting specimens of the printer’s art, repre- 
senting it in its different stages from the time of Caxton down to 
our own day. The exhibits, however, which will have equal or 
greater interest for the readers of THe ENGINzER, are those 
which illustrate the gradual improvement in the printing press 
and other machines connected with the printer's art, through- 
out a similar range of time. There are several very early printing 
presses exhibited, the earliest forms of which resembled the 
common screw cheese or clothes press, with a bed for running 
the forme of types, when inked, under the platen, and back 
again when the impression was made, a form improved by Blew, 
an Amsterdam printer, but which was superseded at the com- 
mencement of this century by the press of Lord Stanhope, the 
first of which is exhibited in the collection by Messrs. Nichols 
and Sons. The improvements in this class of press down to our 
own day may be seen in the exhibits, and a fair display of 
cylinder, perfecting, rotary, printing machines is made—from the 
machine described by a Mr. W. Nicholson in a patent taken out 
in 1790, and a similar one afterwards brought out in this country 
by a German named Konig, both of which were superseded by 
the well-known machine of Applegath and Cowper. Rotary 
machines have continually received much attention and improve- 
ment, until rotary perfecting machines, like that known as the 
Walter machine, are now made with type cylinders, in which the 
reciprocating table is dispensed with, and by which rolls of paper 
several miles in length are printed on both sides, and cut up 
and folded into newspapers at the rate of from 8000 to 10,000 
copies per hour from one machine. The Walter press, however, 
is not exhibited, but Messrs. Pardoe and Davis show at work one 
of their “Whitefriars” rotary machines, by which illustrated 
papers have now for some time been successfully printed from 
electrotypes at the rate of about 5000 per hour, Measrs. Hopkin- 
son and Cope, Messrs. Dryden and Foord, and others exhibit 
some specimens of machinery which illustrate in a remarkable 
manner the strides which have been made by the machinist since 
the days brought back by the presence of the old presses above 
referred to. Messrs. Blades, East, and Blades have contributed 
one very old press, which is being worked by a venerable-looking 
pressman, whose conservatism has preserved a style of dress 
which enables him to represent the time when the press was 
young. Another press, lent by the same firm, is a fac simile of the 
first lithographic press made in England, and was constructed in 
accordance with Senefelder’s patent specification of 1801. <A 
likeness of Aloys Senefelder is being printed upon it from a 
stone, which is a transfer from one found in his office in Paris. 
Messrs. Waterlow and Sons exhibit some of their very ingenious 
railway ticket printing numbering and counting machines, and 
Mr. Hattersley shows his type-composing, distributing, and 
Justifying machines, which are now largely used in newspaper 
offices. In this composing machine, the speed of setting is not 
limited to the speed at which the types can fall by gravity, as 
the faster the operator works the finger-keys, the greater is the 
velocity with which the types are driven down into the stick. 
With one composing machine, two distributors, and one 
justifying machine, 8000 letters can be set per hour; 
or one operator at the composer can set and justify 
from 3000 to 5000 per hour. Models are shown of 
Kastenbein’s composing and distributing machines, as 
used at the 7imes office. Mr. T. G. Daws, of the London 
Advertiser, exhibits a model of what was probably the first type 
writing machine ever produced, as it was patented in 1869, three 
years after its invention, and four years previous to the patent 
of the American machine. Though a rough and incomplete 
model, it can easily be seen that the design may be carried into 
effect in making a machine for stamping card or papier machéin 
columns or pages, from which type-plates may be made. In an 
out: building near the 12-horse portable engine of Messrs, Ran- 
somes, which is driving most of the machinery, are to be seen 
in actual work the appliances, &c., of Messrs. Dellagana and Co., 
the various processes of stereotyping, by both the old and the 
new methods—viz., by means of plaster of Paris, and of papier- 
maché moulds ; electro-typing and transfer zincography. I+ is 
by the aid of the processes here referred to, that it has 
become possible to produce in so short a space of time the 
hundreds of thousands of newspapers which are daily printed in 
London after about 1a.m., and distributed over a large part of the 
country by breakfast time. To Messrs. Dellagana’s and several 
other exhibits we must refer on another occasion. 








CONTINUOUS BRAKES. 

Tur North-Eastern Railway, having in the last few years tried 
several systems of continuous brakes, have lately made trials 
under precisely similar conditions of the Westinghouse automa- 
tic and Smith’s vacuum brakes. The trial of the former brake 
took place on May 18th, while a precisely similar train fitted 
with the vacuum brake was run over the same section of the 
line — Newcastle to Tweedmouth—on the 20th ult. Each train 
consisted of nine carriages and three vans, weighing in all 104 
tons, and was drawn by an express engine and tender weighing 
66 tons. Double cast iron blocks were applied to all wheels 
except the leading wheels of the engine and the wheels of one 
of the vans; a pair, however, of these van wheels were in the 
vacuum train by a hand brake, and in the Westing- 
house train by the continuous brake, so that the percentage of 
the total weight braked may be taken at the same figure, viz., 
89°5 per cent, 





The time in running between the ordinary quarter of a mile 
was taken by means of a stop watch, and the speed at the 
moment of the application of the brakes thus deduced. The dis- 
tance in which the train was pulled up was recorded by an ordinary 
engine counter driven by suitable gearing from the van wheels, 
and this mode of measurement seemed, when tested in various 
ways, to be very fairly accurate. 

e stops, as will seen, were made in a shorter distance 
than those at the North British trials, great improvements 
having been made in the arrangement of the brake gear, the air 
pumps in the vans being discarded, and a single vertion! Deg vent 
under each carriage. The volume of air to be exha was 
thus reduced to a minimum and the application of the brakes 
proportionally quickened, while the employment of double blocks 
tindoubtedly gives a better and quicker grip to the wheels. The 
wacm sunny weather probably gave a drier and less slippery 
rail; but, be this as it may, the results are better than those 
obtained between Edinburgh and Glasgow in December of last 
year, though both brakes still retain the same relative position. 

Some disappointment was felt that a higher speed was not 
achieved. However, sixty-one miles an hour is a very respectable 
pace, and though the brake blocks were very fairly and evenly 
hung, yet they were undeniably near the tread of the tires, and 
therefore apt to rub and catch with the oscillation of the car- 
riages at a high speed. This will probably account for the train 
never attaining the extremely high speed of sixty-five or more 
milesan hour. Two attempts were made to measure the distance 
taken to pull up by dropping a large stone from the van at the 
instant the brake was applied, but this method proved untrust- 
worthy, the stone —- ricochetting 89 yards in one case, 
and in the other evidently flying 32 yards, when it was stopped 
by the hedge bounding the line. 

Mr. Fletcher, the locomotive engineer of the line, was present, 
and the trials were conducted as on former occasions under the 
direction of Mr. Haswell, assistant locomotive superintendent. 
Several officials were present from different departments of the 
line, and the Vacuum Brake Company was represented by the 
chairman, two of the directors, Mr. Yeomans, the manager, Mr. 
Cumming, engineer, and Mr. Smith, patentee. 


Comparative Results of Brake Trials, N.E.R. Westinghouse 

eed and Smith's Vacuum Brakes, May 18th and June 20th, 
’*  ‘weihinghenss Mabematie as 4... .. ®t 
Smith’s Vacuum, thus.. .. .. .. .. .. 62 
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Doubtful, counter probably | | | 
started toolate .. .. .. | 51 | 17 | 750} 721, Level. 
51 | 18}! 930] 894 | 1—264 down. 
51h 1 660 | 622 | 1-300 w 
52} | 18 | 975 | 884 | 1—4537 , ae 
52h | 164 665 | 603 | 1-246 down 
52} | 16%} 690} 626 | 1-264 down. 
Sst uit rs 588 | Level. ‘ 
oe 927 | 1—150 down. 
Indicator tested .. .. .. | 59 26°» 1320 on Level 
60s. «19 885 | 605 | 1—286 down 
, 60} | 21) | 1080} 738 | 1—286 down. 
Gob 19} an 659 } Level. Py 
- 855 | 910 | 1—170 down. 
Doubtful, indicator started | | , 
000 800 5. se ceri ed) ae | % | 13 844 | 1—170 down. 
64 | 20 | 1294| 790 | Level. 


GERMAN PATENT OFFICE RULES. 
Wr have received a copy of the following preliminary rules 
which are to be observed until complete net = issued by the 
Patent-office, under the new German law. Specifications and 
drawings must be lodged in two copies, The paper for the 
application and specification must be 33 centimetres by 21 centi- 
metres in size. Of the drawings one copy must be made on 
white, thick, and smooth drawing paper 33 centimetres long and 
21 centimetres wide, or 33 centimetres long and 42 centimetres 
wide, or 33 centimetres long and 63 centimetres wide, the draw- 
ing and all the writing must be executed in Indian ink in abso- 
lutely black lines, without colours or shading by the brush. The 
drawing must be surrounded by a simple marginal line at the 
distance of 2 centimetres from the edge of the paper. This line 
has also to enclose all the writing. The signature of the appli- 
cant is to be placed in the lower right-hand corner. At the top 
of the sheet a space of at least’ 3 centimetres in width is to be 
left within the inal line for the number, date, and title of 
the patent. The second at ae aaming may be a tracing of 
the main copy on tracing cloth. In the same the use of colours 
is allowed and even desired. The drawings must not be folded 
nor rolled. Measures and weights, if indicated, must be given 
according to the metric system. We believe a scale in such 
measurements is expected to be added. Powers of attorney 
may, until further decision, be lodged without attested signa- 
tures, but they must give the re tative full authority to do 
all that is needful to prosecute the application. 








MACHINERY FOR MAKING SLAG BLOCKS. 

THE question of utilising furnace slag is one that has exer- 
cised members of the iron trade probably for as long as smelting 
has been practised, but, until lately, without any very tangible 
result having been arrived at ; and at present the scoria or refuse 
produced in the operation of smelting iron ore is nothing more 
than so much useless matter, the removal of which forms a large 
item of expenditure with iron manufacturers. It is highly pro 
bable that not more than a small part of all the slag produced in 
the operation of smelting will ever be turned to account by 
Rg Tago or a marketable commodity. 

@ process for converting slag into materials for pavi 
srota and fovtpthe and other, purposes i are fa prt 
tion. Works have been erected and are being carried on at 
Acklam and , near Mideabsough, a also at 
in Staffor considerable success. e patentee of the 
process is Mr. Joseph Woodward, of Leamington, who haa 


| ing the slag 





11 
devoted considerable time to perfecting his process, which, as now 
carried on, is one of great simplicity. The apparatus for mould- 


consists of a horizontal wheel of 20ft. or 25ft. 
in diameter, which revolves upon a vertical axis. It is con- 
structed almost wholly of ordinary T iron, and is braced with 
rods so as to render it perfectly rigid. Round the margin of the 
wheel are attached a number of cast-iron boxes or moulds, as 
shown in in the detailed cut, for the reception of the slag as it 
flows from the furnace. These boxes are made with a movable 
bottom M, which is secured in its place by a latch L. 
Whilst making blocks for general stock it is usual to employ 
moulds of different sizes and shapes at the same time, leaving 
the assortment of the blocks until they are cold ; but when 
any particular kind is required urgently, the entire wheel is 
fitted with moulds all of the same pattern, which can be done 
quickly and with ease. 

The whole apparatus is made to revolve by means of hand 
wheels and gearing, shown at G, and so the boxes are filled one 
after the other as fast as the slag flows from the furnace. As 
soon as the slag flows into the mould it begins to cool and its 
bright red colour to fade, but it does not e sufficiently 
solid to be moved until the wheel has made about a quarter of a 
revolution. At this point a boy tips the latch up, and the bottom 
of the box falls down, as shown in the engraving, allowing the 
box to slide out on the ground. When released from the mould 
the brick or paving bi is consolidated only on the outside, the 
greater part of it being still in a molten condition. As the 
brick falls it is lifted up by a boy with a three-pronged fork, and 
delivered to 2 man who transfers it to one of the annealing ovens, 
which, as a matter of convenience, are arranged concentrically with 
the wheel. On being placed in the oven, the angles and corners 
of the brick which had lost their colour and faded, again become 
red, and the whole is maintained at a bright red heat for 
twenty-four hours, after which the dampers are closed and the 
whole kiln is left to cool, which it does sufficiently to admit of 
the contents being removed in about twenty-four hours more. 
The designing of a box suitable for moulding the slag was a 
matter of some difficulty, as it was necessary that the mould 
should be perfectly square at the angles, and it was found in the 
first patterns that the blocks, when made, could not be con- 
veniently removed from the moulds, as the amount of shrinking 
was not sufficient to separate the block from the sides of the 
iron box. The box now used, however, answers its purpose 
effectually. A weight is fixed in connection with the movable 
bottom of the mould, and so adjusted that the bottom remains 
closed so long as the box is empty, but that it falls down by the 
weight of the slag block when the latch is released. 

The ovens employed for annealing the blocks are simple in 
construction, as will be seen from the plan, and do not require a 
large quantity of coal to produce the necessary heat. It is in 
most cases, moreover, practicable to utilise the waste gas froni 
the blast furnaces for bringing up the temperature of the ovens ; 
and when this can be done, a very large proportion of coal may 
be saved. The waste gas is conducted round the back of the 
ovens by an underground pipe, which is connected with the 
several blowers shown at C, and can be directed, by stopping 
certain valves, to any particular oven. 

The bricks and paving blocks turned out by the process are 
very hard and compact, and judging from their power of wear 
under traffic, as illustrated at Stockton-on-Tees, Darlington, and 
elsewhere, they evidently possess in addition the property of 
toughness, so essential in a material intended to resist heavy 
traffic. The weight of the manufactured slag is 1681b. to the 
cubic foot, and the blocks are very neat and square, affording 
under traffic a fine level surface, productive of little noise, and 
apparently not prone to become slippery. The manufactured 
slag can be applied to various purposes besides the paving of 
streets. Tram road blocks, sewer bricks, and a variety of other 
articles can be produced, which, from their accuracy of form, 
comparative cheapness, and impermeability to moisture, are likely 
to be favourably received. The crushing strain of the manu- 
factured material is something over 8000 1b. to the square inch, 








IRISH MAIL STEAMERS. 

For some years a large traffic has been carried on between 
England and the South of Ireland by way of Milford and Water- 
ford, steamers being run between these ports by the Great 
Western Railway Company. Last year the London and North- 
Western Railway Company put new and splendid express-boats, 
the Rose and Shamrock, built by Messrs. Laird, of Birkenhead, 
to run between Holyhead and Dublin; and the Great Western 
Company, determined that the rival company should not get 
more than their fair share of the traffic, have now put on improved 
boats between Milford and Waterford. These boats have been 
built and engined by Messrs. Simons, of Renfrew. They are 
three in number, and identical in all respects except their 
names, which are Milford, Waterford, and Limerick. They are 
1000 tons burden, and fitted with compound inclined engines, 
400-horse power nominal. We give a general drawing of one of 
the new steamers on page 8, and in succeeding impressions 
we shall publish drawings of the machinery. The quickest 

on record was made on May 27th, between Waterford 
and Milford by the Limerick, Captain William Pearn. The 
Limerick left the Waterford Quay at 5 p.m., and arrived at the 
Pontoon, New Milford, at 11.45 p.m,, thus accomplishing the 
istance in 6 hours and 45 minutes, which is less time than wa 
ever known before. 








THE AvusTRIAN Navy.—The Political Correspondence publishes 
the following as an authentic statement of the present strength of 
the Austrian navy. The ironclad fleet comprises six casemate 
ships—namely, the Custozza, Lissa, Erzherzog Albrecht, Kaiser, 
Don Juan d’Austria, and the Kaiser Max, and three frigates—the 
Erzherzog Ferdinand Max, the Habsburg, and the Salamander. 
These nine vessels have a total displacement of 45,710 tons, 7200 
nominal horse power, 134 guns, large boats, and 4031 men. 
The two Radetzky and Landoy have a pega of 

horse power, 30 guns, 8 boats, and men. Next 

13,510 t ge disp] t, horse 

and 1990 men. Nine gunboats follow 
wer, 24 guns, 8 boats, 
yachts, with 1680 tons displacement. 
2 guns, and 188 men; three paddle-wheel 





‘ t, 250-horse power, 
guns, men : and two monitors with 620 tons displacement, 
16U-horse power, 4 guns, and 96 men complete the or vessels 
i it being built :— 


The casemate ship Ti » 7390 tons ent, 1200-horse 

, 12 guns, and men, on the slips at Trieste; the Prinz 
agen, 3550 tons, 650-horse power, 12 guns, 390 men ; and the 
corvette Seida, with 2440 tons, se , 13 and 335 
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CONTRACTS OPEN—WODEN-STREET FOOT BRIDGE, SALFORD. 
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Tuis bridge is intended to form a means of communication for 
foot passengers over the river Irwell, from Woden-street, Salford, to 
Hulme Hall-road, Manchester. The abutment and steps on the 
Salford side have already been built up to the level of the top of 
the bed stones, which are also fixed, but will have to be put into a 
thorough state of repair by the contractor. About 1 square yard of 
9in. brickwork requires re-building, 6ft. of ramped coping must be 
re-fixed, all the existing work must be pointed in blue lias lime, 
and the whole of the coping to be drilled and dressed off to receive 
the iron railing, in order to complete the abutments and steps up 
to the above-mentioned level. Above that level the pilastersare to 
be carried up, and the whole to be finished as shown on the draw- 
ings and in accordance with this specification. The whole of the 
abutments and wing walls, includ the tion and founda- 





tions on the Manchester side of the river, is included in this con- | 


tract. The abutments shall be constructed of the best hard burned 
common red bricks, sound, square, of uniform size, and otherwise 
of good and approved quality, set in mortar made of blue lias 
lime as hereinafter ified. The outsid 

posed to view shall be of the best pressed bricks that the neigh- 
bourhood can produce, and shall be carried ae r courses 
and properly loaded with the common brick-backing. The bricks 
shall be ee ae in water before being laid, and every brick shall be 
rubbed up and every joint flushed in with mortar, so as to form a 
solid joint allround. All soft, inferior, or broken bricks will be 





or face work where ex- | 


rejected. The whole of the brickwork shall be brought up in | 


regularcourses at a uniform height throughout in old English bond; 


the horizontal joints being of such a thickness that four courses | 
laid in mortar shall not be more than lin. higher than four courses | 


laid dry. All joints where exposed to view to be ruled and very itself drives a smaller shaft underneath. A slide, that can be set | are of steel, portions of which are tempered. Its results are shown 
| in eight different positions on the cylinder, carries eight figured | in plain d on 


neatly finished off in a workmanlike manner. 

Insert in the abutment, Gin. above the ordinary water level, two 
3in. tile drains set in cement 6ft. apart, two 3ft. 6in. ‘apart, and 
two more at a height of 6ft. Gin. above the ordinary water level. 

No trial holes have been made to ascertain the nature of the 


ROCK FOUNDATION 


strata; parties must, therefore, form their own judgment of the | 
quantity and value of the work and the nature of the ground to , 


be excavated, as the contractor will be required to provide all 

necessary cofferdams, machinery, or whatsoever may be necessary 

to keep the ground clear of water, free from extra charge, as no 

allowance whatever will be made for any additional plant or 
ials to carry on the work. 

The contractor will be required to excavate to the full extent 
shown on the drawings, or to any additional depth or width which 
may be required for working room. Any additions to or deductions 
from the works shown on drawings to be paid for ing to 


shall be commenced in any excavation until the engineer shall have 
inspected the same. 
shall be deposited so as to form part of the embanked approaches 
to the bri The contractor to find all y scaffoldi 








ORDINARY LEVEL OF” RIVER 


ELEVATION 


PLAN 


SCALE QF FEET 


a ro 20 30 “0 so eo 
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it set properly, ont Serenity tempered ina mortar mill, and made | The stones in the impost course to be put together with slate 


daily as requi ‘or use, Mortar which has previously set or dowels. The coping stones to stairs walls to be jointed with ltin. 
become shall not be permitted to be used in any part of the | diamond-shaped vertical cement dowels the full depth of the 
work. | stone. r All coping where shown to parapets to have throating cut 





The cement must be of the best quality of Portland t, ‘4 | throug’ 
an approved maker, recently made, and must be mixed up with | The existing flight of steps from Woden-street to the towing 
clean, sharp river sand in equal proportions; no cement to be path and retaining wall to be pulled down and rebuilt wherever 
mixed up except it is wanted for use, and that which is mixed defective. Three new steps will be required to replace broken 
must be used immediately, before it has set or stiffened in the least, | ones, to be of the best stone from the Haslin den quarries, and 
or it will not be allowed to go into the work, otherwise all work | similar in all to the existing ones. The present coping 
> er — be rejected ; a duplicate invoice of each cask to must be reset and holes sunk at proper distances to receive the iron 
elivered to the engineer. railing. 
— stone _ a stones, copings, ap erage work, except Iron railings must eneihe and er oe —_ coping of the 
ps, shall rom the hardest an: st s of quarries at | retaini both sides o e steps of t abutment, 
Fletcher Bank, tom, hard, sound, of walter blest and | and also of the flight of steps to ras wo My The railings to consist 
texture, and free from spots, flaws, and other imperfections what- | of vertical bars jin. square, Gin. a and 4ft, Gin, high, connected 
ever; all the stone shall be fair tooled, well boasted on the beds | together at the top by a horizontal half round rail, 2hin. wide and 
ieee een oe ete cree cee | eon ot ce Stes ae ore 
. No stone ess than 3ft. in length. and wi e iron 0 ordshire bar iron 
The bed stones for the girders to be in one block and sunk to fit | and have one coat of good red lead paint and two coats of an 
the ends of the girders, and the caps to pilasters to be in onestone. | approved colour. 








IMPROVED CALCULATING MACHINE. | result in full, if not over ten figures, and its upper figures if more 
A REALLY simple calculating machine is an instrument which will | than ten places are necessary. 
be appreciated by many engineers. The construction and opera- The dimensions of the instrument are 13 x 5 x 7 inches, and it 
tion of the apparatus as illustrated herewith are both simple. | contains but eighty working pieces of mechanism, none of them 
There isan upper cylinder, which is turned by the crank, and which | small or delicate. Made mostly of brass and iron, its smaller 





D plain figures, stamp unpolished silver-plated surfaces and 
rings that can be set to represent any number of eight or less | filledin black. All prominent | ay ogee ny lated and polished, 
decimal places. Each turn of the crank adds the number set up | The machine was introduced to the public oer the first time at 
on the rings to the number represented on the ten recording wheels | the Centennial Exhibition ; and the official report, signed by 
carried by the lower shaft. The multiplication process will best | President Barnard, of Columbia College, Professor Hilgard, of the 
be understood by an example. To multiply 347 by 492, the three | United States Coast Survey, Professor Joseph Henry, Professor J. 
upper rings are set at 3, 4, and 7, respectively. The cylinder is | C. Watson, and Sir William Thomson, says :‘‘ It is simple in 


| then turned twice to multiply by the units figure of the multiplier. | construction, not liable to get out of order, its use greatly saves 
| If now the slide is carried along one notch, where each ring will | the mental labour of computation, and lessens the liability to error. 


act on the next higher recording wheel, and turned 9 times, 347 | It is deemed superior to all other instruments of its class yet pro- 


| will be multiplied by 90, and the product at the same time will | duced.” Other well known scientists state that a saving in time 


the | 
schedule of prices attached to the tender, without reference to the , 
depth of the work below the surface of the ground. No work | 


The materials arising from such excavation | 


piling, cofferdams, and tools, and machinery of every description 


necessary for the perfect execution of the works, 

The surplus material, if any, to be di of by the contractor 
at his entire risk, and the works to be left free of all surplus 
matérial thoroughly cleansed at the completion of the work. 

The material for making concrete to consist of stone, gravel, and 
sand mixed in proportion of one part of stone broken to pass 
through a 2in. ring, one of clean, coarse, sharp vel free 
from earthy matter, one part of clean, coarse, sharp sand. 
Five parte of this material to be mixed with one part of fresh 
burned blue lias lime. The proportions to be accurately gauged 

i dry state, with proper wooden measures on a 
wooden platform. It is then to be moistened with just sufficient 
water to make it set properly, and well beaten until a thorough 
admixture of the part is effected, and immediately tipped from a 
height of not less than 10ft. into the place where it is required, so 
as to need as little levelling ae i le, the shoots being shifted 
for purpose. Itis up in layers not ex 
12in. thick, each layer to be completed 


freely ground, and carefull, 
cml Mien saddens Ghith eshadligaatte Me isiehwedl wan be 
built upon the concrete until it has thoroughly set, and its finished 
surface has been examined by the engineer. 
All mortar used to consist of fresh burned lias lime, except for 
the i above the ground line, where Ardwick lime is to be 
of 


and sand, in proportion of two measures 
ind to cns’of unsieskel laze; the line to be ground wader itself 


and just sufficient water to make 








of more than sixty per cent. is effected 

i over ordinary methods, 
- —— Upon work of four or five decimal 
= TE: map the hine is claimed to 
= Bf ave au advantage of three to one 


b7| 


over common logarithms; and it is 
quicker and easier to use natural 
numbers and natural sizes, tangents, 
&c., on the machine than to use the 
common logarithmic method. 

Mr. G. B. Grant, of Boston, Mass., 
is the patentee and manufacturer. 
—NSeientific American. 


NICKEL PLATING.—To a solution of 
5 to 10 per cent. of chloride of zine, 
as pure as possible, add sufficient 
sulphate of nickel to produce a strong 
green colour, and raise to boiling point 
in a porcelain vessel. The piece to 
be plated. which must be perfectly 
bright and free from grease, is intro- 
duced so that it touches the vessel as 
little as possible, Ebullition is con- 
tinued from thirty to sixty minutes, 
water being added from time to time 





to replace that evaporated. Durin 
ebullition nickel is a ane tated in the 
form of a white and briliant coating. 
{ As soon as the object appears to 
be added to the product already scored. Another shift of the slide | plated it is washed in water containing a little chalk in nsion, 


i te the operation, and show the result, | and then carefully dried. This coating may be scoured with chalk, 
Tene = aT by) + (34 7 x 90) + (a7 x 400) upon the recording | and is very adherent. The chloride of zinc and also the sulphate 
wheels, A half turn of the crank backwards erases this result, | of nickel used must be free from metals gen by iron, If 
bringing all the wheels to 0, ready for the next operation. uring the precipitation the liquor becomes colourless, sulphate of 
Division is the reverse of multiplication. The dividend is set | nickel should be added. The spent liquor may be used — by 
up on the wheels, the divisor on the rings, and the quotient records anring © the air until the contained iron is precipitated, filtering 
on the upper ding wheels, The machine of the size | and ig peep gi phy Cobalt also may be 
illustrated will use numbers of eight or less figur-z, and show the | deposited in the same manner,—Annales du Genie Civil, 
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LONDON BRIDGE. 


Tue Special Bridge or Subway committee reported to the court 
of bys 5 s00 Council on Thursday, the 28th of June:—‘‘ On the 7th 
day of December, 1876, we presented a report to this honourable 
Court, stating that, after mature deliberation, we had arrived at 
the eunttuiiion think, ’ provided the requisite funds could be obtained 
for the purpose, it was desirable that a bridge over, or a subway 
under the river Thames should be constru eastward of London 
Bridge, and that it should be referred back to your committee to 
consider the best means of carrying the same into effect, and of 

rocuring the requisite fund for the purpose, and that we should 
be authorised to advertise for designs and to offer premiums for 
those most a) agqneyet. On the 25th day of January last it was by 
this — e Court resolved and ordered, that provided the 
requisite funds can be obtained for the purpose, it is desirable that 
a bridge over, or a subway under, the river Thames should be 


constructed eastward of London Bridge, and that it be referred 
back 10 your committee to obtain information as to the ients 
and the Xe ic J gent 


length of approaches necessary to carry the 
pe a bridge, or ame a subway across the Thames, with an 
roximate estimate of the expenses of constructing, at the site 
ted in our before-mentioned report, a bridge yo a subway, 
a the approaches to the same. e proceed the sad 
reference and directed the architect to consider what A be the 
requisite height above and the depth below high water mark ae 
the construction of a high-level bridge and a low-level bridge, an 
a subway under, the river Thames, at +4 site indicated over 
said report, with the necessary g , reporting 
fully upon the whole question, and adding ‘to such | report an 
appendix, containing a statement of the gradients of the northern 
and southern approaches to the several metropolitan bridges over 
the river, and of such of the main thoroughfares of the metropolis 
as he might deem advisable, giving in every case the length of each 
approach or thoroughfare to which the several gradients applied. 
And we further directed the architect to prepare and lay before us 
approximate estimates of the expense of constructing at the before- 
mentioned site a high-level bridge and a low-level bridge over, and 
a subway under, the river, and the approaches to the same, taking 
as a basis the heights and levels he might consider to be advisable. 
The architect has since furnished us with his report, from which it 
will be seen that the architect has based his calculations upon the 
conclusion arrived at by him that the height of the clear water- 
way for vessels under a high-level bridge would be fixed at 82ft. 
6in, in the centre above Trinity high-water mark. This height the 
architect considers might interfere more or less with about 390,000 
tons burden of shipping per annum, supposing that no alteration 
was made in the top masts of the vessels, the total number of tons 
burden of shipping | passing each way being estimated at about two 
and a-quarter millions per annum. The length of approach to 
such a high-level bridge, with a gradient of 1 in 40, would, on the 
north side of the river, be from 2 “2000f. to 3000ft. jaccording to the 
spot selected for its commencement, and on the south side of the 
river about 3500ft. With reference tothe construction of a low- 
level bridge the architect considers it would be sufficient to adopt 
the same height as London Bridge, viz. 29ft. Gin. above Trinity 
high-water mark, which would give an approach on the north side, 
with a gradient of 1 in 40, of about 1000ft. from the centre of the 
bridge, and on the south side of about 1100ft., making together 
2100ft. The architect refers to an opinion expressed by Mr. 
Stephen William Leach, the engineer to the Conservators of the 
River Thames, with regard to the possible obstruction to the navi- 
tion which would be involved by the adoption of a low-level 
Fridge, if provided with means of transit through it, and to his 
suggestion that the question would have to be considered whether 
the interests of the navigation do or do not outweigh the public 
requirements for bridge accommodation. At the same time 
the architect points out the fact, that while on the north 
side access to a high-level bridge could be readily and not 
very extravagantly obtained, the south side would present 
greater, ben hea necessarily insurmountable difficulties, involv- 
ing the travelling of additional distances, that would in some cases 
be considerable, to reach the beginning of the approaches. With 
regard to the construction of a subway, it appears that the top of 
the T Thames Tunnel is 51ft. below high-water mark, and if a tunnel 
were to be formed at the same depth, the length of the approaches 
on both sides of the river would amount together to about 6280ft. 
The architect, however, suggests that a tube laid below the bed of 
the river without the protection of virgin soil, though doubtless 
more expensive and dangerous to construct, might possibly pro- 
duce a saving of 16ft, in eiepth, and, if carried due Bwervg would 
emerge on the level of the present streets at the junction 
of Commercial-street and Whitechapel-road, a —— from the 
centre of the river of about t., whilst, carried east- 
ward from Tower-hill under St, Katharine’s Dock warehouses, 
would emerge somewhere about the end of Wells-street, East 
Smithfield, and if carried westward, supposing it to take the open 
— round the Tower Ditch, would emerge at the south of 
‘ower-hill, or, if desired, it might be made with a spur passing 
under Tower-hill and round the enclosure of Trini -square, On 
the south side, if carried due south, the road would emerge near 
Russell-street and Church-street Bermondsey, about 2200ft. from 
the centre of the river. It will thus be seen that a high-level 
bridge, ie tap J slightly the river traffic, would require from 
the centre of the river, direct north and south, an ascent and de- 
scent making together about 5700ft., and that a subway at the 
same gradients and in the same direction would require a descent 
and ascent of about the same distance. A high-level bridge with 
82{t. Gin. height of water-way and a subway would give similar gra- 
dients, and are fairly comparable in that respect, as well as in 
distance and convenience of access, setting the inconvenience 
of an underground route, principally on the south side, 
against the interference with the traffic of the river, The archi- 
tect, however, considers that by adopting the route of the subway 
indicated on. his plan the distance would be reduced to about 
5000ft. The architect states that the following may be considered 
as a comparative summary of the various routes from the north to 
the southside of the river, with an ascent and descent at a gradient of 
1in40, viz. :—High-level bridge, about 5700ft. ; tunnel, samedepth as 
Thames Tunnel, 6280ft. ; tube or tunnel (constructed in accordance 
with the suggestion of the architect) from 5000ft. to 5800ft. ; low- 
level bridge, about 2100ft. It will be seen that in the opinion of 
pa architect the cost of a high-level bridge, if constructed as a 
nsion bridge, would be kept within the sum of £2,000,000, 
incl uding the eastern year but if a rigid bridge of equal 
handsome appearance should be decided upon, the cost wit 
approaches would amount to about £2,150,000, The cost of a 
low-level bridge, with proper provision for ‘the Peesage of rel 
vessels which at present up to London Bridge, and i 
cost of approaches, interference with property and sewers, wor | 
convenience during execution, actual construction, permanent machi- 
nery, and special maintenance, would not be less than £750,000. 
The cost of a subway with a direct northern approach from White- 
chapel-road, and a spiral approach from the south side, would cost 
about £1, 500,000, and if with a —: from East Smithfield, the 
additional sum of about £250,000. ving very fully and carefully 
considered this very important question, both with regard to the 
imperative necessity for the relief of the traffic of this City and 
the convenience of the river navigation, we are of opinion that 
the best means to be adopted in order to meet the wants of, and 
to relieve generally the continuously increasing traffic of this ‘City, 
will be to construct at the site indicated in our former report, viz, 
that approached from Little Tower-hill and Irongate Stairs on the 
north side, and from Horselydown- — os stairs on the south side 
of the river, a low-level bridge, wi roper arrangements for 
affording the requisite facilities for tl ee seamen of vessels up and 
down the river Thames, 


The report was referred back to the committee to consider how 
the requisite funds were to be raised. 
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1156, Improvements in the mode of and a - Papen 9 or 
Lockino TRAVELLING Baos and similar articles, Léon lair and Théo- 
Feeren; Castle-street, Falcon-square, tawion — Ath 


“, joa tn means aud hy moe for ExuistTInc ADVERTISEMENTS, 
Raimondo Felix Manetti, Newcastle-upon-Tyne, Northumberland.— 
llth April, 1877. | 

1518. of Iron and SreeL, and in 
a} apparatus em Ne Axel Gabriel Frykman, St. Peter’s-square, 

ersmith, pe ren April, 1877. 


farts 





vs om improved Spark ExTINGUISHER to be applied to the chimneys 
of locomotive, portab! J = other e es, Gustav Werther, 
Korner Strasae, Germany.—2nd May, 1877. 

1745. Improvements in the poco on of ENVELOPEs and o' er a 
articles, and in the Dy pan employed therein, Edwin Sturge, 
Penton-place, St. Mary’ yey Surrey.——5th dey; 1877. 

1798. Improvements in a Ptues for g mines and c! g canals and 
rivers, le Dutol and Edmond Colette, P: 

1801. An improved Inpex for indicating the pages ee aahingitiiathy of 


ledgers, 
account and other books, either written or printed, Joseph Burch, 
Adswood-grove, Stockport, Cheshire.—9th May, 1877. 

1866. Improvements in Bearines of SHarTs or AXLes, Andrew Handy- 

..” Derby.—l4th May, 1877. 
improvemen: ction of Fasteners for Stays 
— Corsets, Alfred John Heys, Manchester.—23rd May, 1877. 

2027. Improvements in machinery or apparatus for Weavixc and 
PRINTING MANILLA as epgtied to bags, matting, and other like purposes, 
Geor; Th —2ith May, 1877. 

2035. Improvements in mechanism to uctuate the DasHers of WasHING 
and Mixinc Macuines and Cuurns, Benjamin Cooper Revett and 
Charles Thomas Powers, Sheffield Yorkshire. 

2047. Improvements in CuroLa Furnaces, James Cuthbert Scott, Man- 
chester.—25th May, 1877. 

2128. Improvements in the arrangement or pp alc of Dousie- 
ACTING SteaM Props, Peter Burt, Glasgow, Lanarkshire, N.B. 

2180. Improvements in Biocks for Bui.pine and other like Lg po 

and in the mode or means of Y apa ye the same, John 
Johnson, Lincoln’s-inn-fields, Lon ‘A communication from ‘Albert 





Hartmann, P: 

2131. An electro-pneumatic method of Rinornc Bexs, Frederick John 
page Marlborough-place, Brighton, Sussex. 

2134 improved CLOTH-STRETCHING or TENTERING Macutne, William 
Robert Lake, Southampton-buildings, London. — A communication 
from Claude Garnier, Lyons, France. 

2140. Improvements in the construction of RatLway Rais, and in 
apparatus for keeping and guiding locomotives and es on the 
same, William Robert Lake, Southam ee. London.—A com- 
munication from Gustav Friedrich William Reble, Moscow, Russia. 

2142. Improvements + he cme Coverines for stacks or ricks of 
= or other ral produce, John Turton, Wombourn, Stafford- 


Se Improvements in Taps for wine, spirit, beer, and other liquids, 
in the cask for same, Gideon Canning Goold, Havelock-road, 
Birchfield, Birmingham. 
2146. Improvements in Burrows or 810ps, Charles Denton Abel, South- 
ampton-buildiugs, London.—A communication from Pierre Rousseau, 
P. 


2148. Improvements in Jacgvarp Looms, Levi Fish, Preston, Lancashire. 

2150. An improved machinery for Lapixa AUTOMATICALLY CARRIAGES, 
Wacons, and Suips with Orgs, coals, and other goods, Firmin Lemut, 
Closmortier, France.— 1st June, 1877. 

2152. Improvements in Licut "Raitways, Henry Russell Shaw, Mary- 
lebone-road, London. 

2154. A new ‘combined Wire STRAINER and RETAINER, ae Edward 
Stone, Peasmarsh, Sussex, and Samuel Clark, Rye, Susse 

2156. Improvements in Wasnine Macuines and CHURNS, Edward Newton 
Kenw: y, Oldham, Lancashire. 

2160. Improvements in CHAMFER or MouLDING Pianegs, George Eli Wells, 
East Grins’ , Sussex. 

2162. Im vements in DISENGAGING or Dumcosrecrara op for 
Surps’ Boats, William Robert Lake, ion. — 
A communication from Thomas Thomson, bluff Harbour, Olean, New 
Zealand.—2nd June, 1877. 

2164. Improvements in the construction of Rotary Stream ENGINES, 
Livsey Tomlinson, Hyde, Chesbire. 

2168. Improvements in Sarety VaLves, Thomas Messenger, River, near 
Dover, Kent. 

2170. Imp ts in the at ig t of Woop for LicuTine Fires 
and in ‘apparatus for cutting the same, Frederick Cole, Victoria Park- 
road, South Hackney, London. 

2172. Improvements in Piers, Vices, and other similar tools, John 
Henry Johnson, Lincoln’s-inn- fields, London. —A communication from 
Charles Newbold Tho , Philadelphia, Pennsylvania, U 8. 

2174. Improvements in AILS for Street Tramways and other Raitways, 
and in the construction of street tramways, George Levick, Gateshead- 

vere -Tyne, Durham. 

au. Improvements in and relating to Bearinos for Suarts, AXLEs, and 

the like, James Higginbottom and Edward Hutchinson, Liverpool. 
4th June, 1877. 
= Im Mtn ow in THERMOMETERS and SPiRoMETERS, Joseph Mortimer 
e, Savile-row, London. 

nse ay tie in apparatus for ConTROLLING and Recutatine the 
Sreep of Marine Enorves, James Henry Smith, Euston-road, London. 

2186. Lewy Ae in VALVE Gear for direct-acting « steam a engines, and 

for working the same, Martin Benson, 








= 


2289. Improvements in Tenrer-HooKs or Grippers for self-acti 
other stretching machines for textile fabrics, Gustave Hertzog, 


2240. Imy 
of the purposes, 
wood Varley, Great Winchester-street-buildings, London. 

2242. Improvements in Macuine and Axce BEARINGs, and in plummer 
blocks and parts of machines and vehicles to be in con- 
em with oo bearings, Walter Payton, Masbro’-road, Brook- 

ndon.—8th June, 1877. 

oats. Tn verments in Nosz-Bacs or Recepracies for Foop employed 

i Ee horses and other cattle, Frederick Ayckbourn, Notting-hill, 
nD 


2246. Improvements in making Naits and similar articles, and in 
apparatus therefor, James Bennie, Glasgow, Lanarkshire, N.B. 

2248. A new or improved eral construction or arrangement of 
mechanism for WEIGHING the Dross separated from the large or round 
coal deli tho Gicasied s mixed state at pit heads, James Hines, 
Glasgow, Lanarkshire, N.B. 

2250. Improvements in the means employed for Extracrinc the TANNING 
Martrer or Susstance from old Scrap or Waste LeaTHER, such 

being applicable for tanning, dyeing, and other purposes, 
Benjamin Foster and William Foster, Yorkshire. 

2258. An improved Lacine Srup, chiefly designed for boots and shoes, 
William Robert Lake, Southampton-buildings, —A communi- 
cation from Mellen Bray, Newton, Massa 


ements in TELEGRAPHIC and ELECTRICAL APPARATUS, 
ention ble to other Cromwell 


London. 
chusetts, U.S. 
2254. Improvements in PLATE Printinc Macuivery, Robert Wilmot 

Wilkinson and Charles James Wallis, Farringdon. 
2256. Improvements in SELF-DELIVERING REAPING Macurnes, William 
Wilson, Bebington, and William Isherwood, Bedford, Lanca- 


2258. Improvements in the construction of PuLVeRistne Masten ind and 
in the adaptation the same for supplying ‘powdered or pulverised 
fuel to furnaces, Jacob Jones Storer, 8 London. 

2260. Improvements in the working and construction of Power HAMMERS 
in which the reciprocating motion is transmitted through the agency 
of an elastic fluid, and in a) tus used in connection 
David Davy, Park Ironworks, Sheffield, Yorkshire.—9th June, 1877. 

2264. eng in Bits for Horses, William Edward Winn, Fulham 
London. 

2286. Improvements in the construction of Kins for burning bricks, 
tiles, and other similar goods, William Bull, Portswood, Hampshire.— 
11th June, 1877. 

2297. Improvements in Rotter Skates, Richard Ward, Meeting House- 
lane, Brighton, Sussex. 

2299. An improved —. for Tracinc E..ipses, Marie Victor 
Cc g, Paris. 

2301. Improvements in means or apparatus for Sroprerinc Borries and 
such like vessels to contain aérated or fermentable liquids, William 
Cotton, Loughborough, Leicestershire. 

2305. Improvements in apparatus for operating with Banp named 
Christian Kaltwasser, Huntingdon-street, Caledonian-road, Lon 

2309. Improvements in Raitway Points or Switcues, Pierre =... 
Church-street, Soho-square, London. 

2311. Improvements in Lupricators, Sydney Pitt, Sutton, — —A 
sempnnteotion from Felix Isidore Millet, Persan, France.—13 th June, 

2317. Improvements in Movuups for casting metals, metallic alloys, or 
metallic substances, George Pashley, Penistone, Yorkshire. 

2319. Improvements in RANGE-FINDERS or apparatus for ascertaining and 
measuring distances, Henry Mauthé, Euston-road, London. 

2321. Improvements in REFRIGERATORS, Alexander Colquhoun Jeffrey 
Liverpool —A communication from William G. Stahlnecker, Paris. 

2323. Improvements in apparatus for Recuitatinc the Tension of ber { 
Warp ms, John Clayton Mewburn, Fleet-street, London. 
qn from Alfred Laridoy, Gras’ Potin, and Adolphe ae 

a. atte in Printinc Presses, Carlo Giuseppe Squintani, 

ndon. 








2331. Improvements in apparatus for Propeciixc Snips or VEssELs, 
Hon. Richard Clere Parsons, Connaught-place, London. 

2333. Improvements in Suspension Tramways or Licht Traction Ways 
for street or ng sd traffic and other purposes, and for ca be 
used thereon, e, Berkshire.—14th June, 1877. 

2335. Impro tNpows or SHutTTers of Car- 
riages, James Baker, Caledonian- foe | London. 

2337. Improvements in Biastinc CARTRIDGES, Abraham Greaves, Chester- 
field, Derbyshire, William Samuel Greaves, Ironville, Derbyshire, and 
and Abraham Walter Greaves, Chesterfield, Derbyshire. 

2343. Improvements in apparatus for REGULATING the TEMPERATURE of 
ARTIFICIAL INCUBATORS, conservatories, and other structures, applicable 
also to re ting the temperature of fluids, Samuel Howard Stott, 


m, 
mprovements in Rivettine Macuines, John Franklin Allen, New 


eorge Stevenson, bn, 





2347. Improved machinery for mine’ on Boot and SHor Souzs, Thomas 
Morgan, -street, Charin: London.— A communication 
from George Valentine Sheffield Jose 


Dart, and John Augustus 
Sweezy, Brooklyn, New York, U.S.—15 


June, 1 


2349. An improved Mortise Lock, James Woodward, North-street, 
ilceteeeioe. Staffordshire. 
2851. Improved apparatus for Prorectixc Surps and ForTivIcaTioNs 


against ToRPEDOEs, and _for other like purposes, Joseph Thomas 
Parlour, 8 London. 

2353. Improvements in eramece Pumps, Joseph Wilson Swan, New- 
castle, and Charles Henry Stearn, Rock Ferry, Cheshire. 

2355. Improvements in the construction of SELF-actinc MULES oun eegiaree 
for spinning cotton and other fibrous substances, W: 
Morrison, Dukinfield, Cheshire. 


2357. I facture of Harts, Caps, and other 
coverings for the head, with a view to ventilating them, John Feaver, 











don.—A communication from Ezra Cope and James Riley Maxwell, 
Hamilton, Ohio, U. 
2188. 88. Improvements in machines used for the Wixp1nc of Corron Yarx, 
‘ber, Blackburn, Lancashire. 
ay Improvements in ADJUSTABLE ScHooL Desks, which improvements 
are also os to other articles of furniture, William Cowper Pellatt, 
Aylesbury-street, Clerkenwell, London. 
2194. improvements in GaLvantc Barreries, Stanislas William ong 
de Sussex and Alexandre Brasseur, Tavistock Hotel, Covent-garden. 
on. — 5th June, 1 
2196. Improvements’ in the method of Workinc SELF-AcTING GRAPPLE 
——_ and Forks, Willam Dent Priestman and Samuel Priestman, 
iton-upon-Aull, Yorkshire. 
asf ee ay oe: in the manufacture of PorTLAND CEMENT, Henry 
hg ley Heath, Kent, and William Suttn, Waterloo-road, Dublin, 


2202. Improvements in the manufacture of Trys or Cantstrers for 
containing 0’ rel, and other substances, and in tools or mechanism 
poms money therefor. po Yates, Glasgow, Lanarkshire, N.B. 

2203. Improvements in Tent Corpines, John Goodjer Ran Hy Water- 
ford-road, bee pon ay ee 
2 of CLosine and Securinc Grarn or other Bacs, 

Alexander Melville, Clark, Chancery-lane, London.—A communication 
from Andrew Mitchell Underhill, New York, U.S. 

2206. Improvements in Breecu-LoaDING SMALL-aARMS, John Field Swin- 
burn, Birmingham. 

7 Oe Ke Martin. in the manufacture of Parsr and MitiBoarps, 
z 4, Martin, Hopefield Mill, Bathgate, Linlithgowshire, N.B,—6th 

une, 


2216. An improvement in the manufacture of Comss, Jules Francois- 
Xavier Fauvelle, Boulevart Bonne-Nouvelle, Paris. 

2218. fy ai me in VENTILATING SEWERS or removing noxious gases 
therefrom, William Greenhill, Hampton Court. Middlesex. 

2220. Improvements in and ap to Furnaces for SMELTING 
oe a as brass, malleable iron, cast iron, or steel, James Foley, 

vi 

2224. Improvements in Looms for Weavine, and in a tus employed 
therein, Joseph Holding, Manchester, and John Crossley, Heywood, 
Lan ire.—7th June, 1877. 

2228, A new and improved Sprine Back for Account Books, George 
Henry Cannon, Albert-road, Romford, Essex. 

= Improvements in Lamp ExtineuisHers, Edwin Eshelby, Pains- 

wick, Gloucestershire. 

2230. Improvements in Frrutes for Parntinc and similar Brususs, 

Lael 9 gen Cannon-street, London, and Henry Hobbs, 
m, London. 
2231. An improved og a en Va.ve for water and other fluids, John 
w and Walter Bagshaw, Victoria Foundry, Batley, Yorkshire. 

2232. Improvements in Looms tor Weavine, Edward Smith, Kidder- 
minster, Worcestershire, 

= sa in Cuie Potteys, Joseph Barraclough, Barnsley, 

orl 

2284. Certain improvements in the construction of ANNEALING FURNACES, 

joe James, Tipton, Staffordshire, and Samuel Thomas, Bilston, 


2236. Improvements in and in apparatus for byte Siig or PURIFYING 
the same into 
an 
Alexander Melville Clark, Chance’ 

di ogy Elbers, Hoboken, Hudson, New Jersey, U.S. 


provements in Movupine and Castine Busnes for Carts and 
Wacons, James Smethurst, Warrington, Cheshire. 





| has te jURNERS, 


jurrey. 

2359. Improvements "e or applicable to Pais or Recepracies for 
receiving and transporting night soil and other offensive matter, John 
Preston, Wigan, Lancashire. —16¢h J June, 1877. 

2365. Improved means of Securine Cranks to the Driving AxuEs of 
Bicycues, Isaac Thomas Townsend, Nuneaton, W: 

2367. Improvements in RoLuers used in SprNNine MACHINERY, John 
Storer, Glasgow, Lanarkshire, N.B. 

2369. Improved apparatus or machinery for Currinc, TRIMMING, or 
prey er Sueet Merat, William Robert Lake, Southampton-build- 

phe tg London.—A communication from George Holmes Per Phila- 

hia, Pennsylvania, U.S.—18th June, 1877. 

esis. “i mgrensmenta in Fornaces for the manufacture of illuminating 
gas, Ps partly licable to furnaces for heating = aed 

Wenstdinp von Nawrocki, Koch Strasse, Berlin, Germany. 
commune from George ‘August Friedrich Liegel, Stralund, 


German: 
= Z. r dmgrorements in Cuan Harrows, Henry Denton, Wolverhampton, 


2879. Impr ts in an hinery for ORNAMENTING WooDEN Gas 
BLocks or PATERASES, ai. stands, bread trays, and other like wooden 
articles, William Henry Williams, Birmingham. 

2381. An improved combination of Vatves for machines used in com- 
pressing air ana other gaseous ag Joseph Christopher Leaver, 
Rostherne House, Castelnau, Barnes, Surrey. 

2383. Improvements in Hanoixe Winpow SasHes, George Arthur Biddell, 
Ipswich, Suffolk. 

2385. Improvements in Iyfene- seamed PARASOLS, and SunsHapes, Benjamin 
Joseph Barnard London.—A communi- 

cation from Messrs. Teste and Pichat, Lyons, France.—19th June, 1877. 











Inventions Protected for Six Months on the Deposit ot 
Complete Specifications, 
2441. Improvements in Marine Encine Governors, Joseph Warren 
‘owle, , U.8.— 28rd June, 1877. 

2442. Binpinc Books, Florentz Edward Schmitz and William Gabriel 
Slanson, Middletown, New York, U.8.—23rd June, 1877. 

2443. ae ena in PERMANENT LETTER Fixes, Bristow Hunt, Serle- 
street, Lincoln’s-inn, don —A communication from Bloomfield 
Brower, New York, U.S., and Jchn Francis Adams, Irvington, New 
York, U.S.—23rd June, 1877, 

2456. La be relating to the Generation of Stream in steam 
boilers, and to apparatus therefor, William Robert Lake, Southampton- 
buildings, London.—A communication from Otto Gebauer, Prague, 
Austria.—25th mee 1877. 

2457. I of BarReEts and other articles from 
Paper PoLp, and im machinery therefor, William Robert Lake, South- 
ampton-buildings, London.—A communication from George Washing- 
ton Laraway, Hartford, Connecticut, U.S.—25th June, 1877. 


Sande 





Patents on which the Stamp Duty of £50 has been Paid. 

2204. 5 ees Seem, a Richardson Hayes and John Somereet, 
—! ‘une, li 

= Rony and Seep Dritis, Samuel Kell, Ross, Hereford.—26th June, 


aor Wasik Suprry Vatves, William Connell, Glasgow.—lst oe _ 
2347. BLuz Cotourine Matter, Edouard George Peter Thomas, Bren 


ford.—4th July, ye 
Bi Corneille Joseph Tackels, Brussels, Belgium.—26th 
June, 1874. 
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2282. Morrvs Power Sewmc Macurnss, Jules Bourdin, Paris.—27th June, 
1874 

2238. Fire-arms, Andrew Wyley, Aston Manor, Warwick.—27ih June, 
at 


2251. Imrrarion LEATHER, &c., Thomas Thomson, Glasgow,—30th June, 
1874. 

2263. Sream Enarves, Joseph Shuttleworth, Lincoln.—30¢h June, 1874. 

2 “ DisrrisvTinc Manure, &c., Robert Willacy, Preston.—2nd July, 
1874. 

= Wixvow Sasn Hotpers, Raymond Fletcher, Derby.—27th June, 
1874 


2266. Horsesuors, &2., William Horsfall and Arthur Greenwood, Leeds. 
30th June, 1874. 

-— Watxine-stick Hanpxes, &c., William Clissold, Stroud.—lst July, 
S74. 

= Croarettes, Joseph Schloss, Cannon-street, London.—2nd July, 
S74. 

— a Leap Pencit Pornts, John Morrison, Birmingham.— 
3rd July, US74. 

2337. — —- ag William Empson and William Palmer, Birmingham. 
-4 uly, 4. 

2387. Breap and Biscuits, John Carpenter — Bath.—7th July, 1874. 

2277 Sreeatnc PROPELLERS, ward Thomas Hughes, Chancery-lane, 
London. —Ist July, 1874. 

2325. AGRICULTURAL Dritts, Charles Dening and Samuel Henry Dening, 
Chard.—3rd July, 1874. 

2255. Svear, Bristow Hunt, Lincoln’s-inn, London.—30th June, 1874. 

ai er &c., Alfred Mountain Fowler, Salford.—2nd July, 

42. 
2333. PeraMBuLators, William Gadd, Manchester.—3rd July, 1874. 
2346. Nors for Screws, James Scattergood and Benjamin Wilkes, West 
wich.—4th July, 1874. 
= eager? Neepies, &c., Arthur James, Redditch.—10th July, 





Patents on which the Stamp Duty of £100 has been Paid. 

1838. Spnvyrnc Muxes, Aaron Metcalf and William Gibbons, Preston.— 
23th June, 1870. 

2045. Dryine Susstances, Thomas Meredith Hopkins, Southwark-street, 

y.—20th July, 1870. 

1836. HorsesHors, &c., Charles John Carr, Manchester.—28th June, 1870. 

1870. Buitpincs, Srructvres, &c., William Port Ayres, Nottingham.— 
Ist July, 1870. 

1882. Lirrs, &c., Charles Holcroft, Tipton.—2nd July, 1870. 





Notices of Intention to Proceed with Patents. 
2283. Furnaces, Jacob Jones Storer, Southampton-buildi igs, London.— 
2313. B. 


12th June, 1877. 
ALLOoNS, William Robert Lake, Southampt London. 
—A communication from Count Antoine A; ‘ine. 
2314. Evecrro-wacyetic Motors, William ps Lord-street, 
ee Acommunication from Wesley Ward Gary —14th June, 
id. 
2371. Sorr Merat Toses, William Robert Lake, Southampton-bui * 
London.—A communication from Jesse Edward Folk.—isth June, 1877. 
675. Drawinc Orr Liovips, Jean , Cologne, Germany.—19th 
February, 1877. 
— Faprics, &c., Charles Heap, Caldershaw.--20th February, 
4d. 


707. Sewixe Macaines, Moss, Southampton-buildings, London. 
710. ComBinc Macutvery, Charles Hoyle, Keighley.—2lst February, 1877. 
726. Gas Merers, Samuel Johnson, Wood-green, and Richard Burton, 
Clerkenwell. 
= Awweatine IRon and Street Wire, George Woods and Edwin W 
n. 


729. Puscuine Apparatus, John Fulton, Greenock. 
730. Mirtine Stocks, Cephas Groggatt, Stockport. 
739. a Apparatus, William Chadburn, Liverpool.—22nd Feb- 
ruary, irs 
755. Corrme Woop, &c., Edmund Edwards, South ton-buildi 
jon. 





hnila? 








- ne ed 


770. Feeposc Furwaces, &c., Josiah Smith, jun., and William Dowker, 
Barrow-in-Furness. 
774. Preservinc Meat, &c., Edward Griffith Brewer, Chancery-lane, 
Lendon.—A communication from James Potter McLean. 
o> eee William Henry Sleep, Crofthole, Cornwall. —24th February, 
ate 


780. AxuE-TREEs, &c., Henry Adrien Bonneville, Piccadilly, London.—A 
communication from Jacques Belou.—26th February, 1877. 

789. Fret-work, George Henry Smith, Derby. 

7, Dratxace Provess, Henry Owen Cuppaidge, Kilkenny Abbey, 


794, UmBrELLA Coverines, Edward Briggs, Bradford. 

je Be Taps and Vatves, Job Milnes, Huddersfield. —27th February, 

801. Setr actryc Gas GENERATING FuRNACES, James Pellatt Rickman, 
Blackfriars, London. 

808. Waeecep Veutcies, James Wood, Burnley. 

+ of Meat, Frederick Anderson and Joseph Yair, Cloak-lane, 


87. Weavixc Looms, William Hanson, Bradford. 

821. ene, Frederick Hart, Westbourne Park, London.—28th Feb- 
ruary . 

888. Mortisinc and Borise, George Wrigglesworth, Bradford.—éth 
March, 1877. 





Louis Clemandot.—9th March, 1877. 
1002. Mayvat Power, Thomas Abbot, Bristol —13th March, 1877. 
1019 CaLeENDERING Macuines, &c., Frank Wirth, Frankf -the- 
— — communication from Friedrich Voith.—1l4th 
’ ‘. 
1034. PresErvinc Meat, &c., Henry Bell, James Bell, and Joseph James 
Ta Flock Me Ci, Capham 3 
203. Prerparine Frovr, Mark C . unction. —_ 
27th March, 1877.” yeh ean duran 
1444. InpicaTinc Speeps, Thomas Walter Harding, Leeds, and Robert 
Tollington Park, London.—12th April, 1877. 
= peered &c., Joseph George Rollason, Birmingham.—13th April, 


1518. Inoy and Srrex, Axel Gabriel Frykman, Hammersmith, London. 

1532. CLornes Brrroys, Henri Adrien Bonneville, Piccadilly, London.— 
A communication from A. Don! —19th April, 1877. 

= Mepicatep Barus, Jean J: Louis Bremond, Paris.—25th April, 


1632. CARBURETTING ATMOSPHERIC Arr, George William Weatherhogg, 
Camberwell, Surrey.—26th April, 1877. 

1717. Teapots, Henr: Adrien Bonneville, Piccadilly, London.—A com- 
munication from Arthur Voisin.—3rd May, 1877. 

1738. Opentse Doors, &c., William Townend, Bradford.—ith May, 1877. 

1744. Weavrnc Looms, Joseph Eccles, Preston.—5th May, 1877. 

1882. Weavine Looms, John Hall, Preston.—l4th May, 1877. 

1909. CLEANING Grain, Tom Clauderay, Bradford.—16th May, 1877. 

2041. Apsustinc CoMPASssEs, ick Woolwich, Kent, and 
Walter Goodsall, Highbury, London.—25th May, 1877. 

— Forsaces, Thomas Williams, Bate, Cardiff. —28th May, 

Se Stoppers, Frederick Foster, Hoxton, London.—29th May, 

irs 

2105 Gas, Theophilus Redwood, Lower Clapton, and Thomas Boverton 
Redwood, North Finchley. 

2106. Canpowate of Sopa, &c., John Howard Worthington Biggs, Liver- 
pool.—30th May, 1877. 

a Coverines for Stacks, John Turton, Wombourn, Stafford.—1st June, 

‘. 

2198. GrappLe Forks, &c., William Dent Priestman and Samuel Priest- 
man, Kingston-upon-Hull —6th June, 1877. 

2222, FasTentnec Cravats or Neckties, Henri Adrien Bonneville, Picca- 

ly, Lon —A communication from Leon Michaux.—7th June, 1877. 

2227. Movuips for Bricks, Thomas Gater, West Brompton, Middlese 
Sth June, 1877. 

2258. PULVERISING MacuIxEs, Jacob Jones Storer, Southampton-build- 
ings, London. —9th June, 1877. 

= — Horses, William Edward Winn, Fulham, Middlesex.—1l1th 

‘une, 1877. 
2, Pristine Presses, Carlo Giuseppe Squintani, London.—14th June, 


2337. Biastrnc CarTripcrs, Abraham Greaves, Chesterfield, William 
Samuel Greaves, Ironville, and Abraham Walter Greaves, Chesterfield. 
—Lith June, 1877. 

ee Srivxixc Mores, William Kirkwood Morrison, Dukin- 


e! 

aa Recepracies, &c., John Preston, Wigan.—16th June, 
Lo 

2367. Sprsxinc Macutyes, John Storer, G -—18th June, 1877. 


2442, Brxpixc Booxs, Florentz Edward mitz and William Gabriel 
Slanson, New York.—23rd June, 1877. 
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3352. Lockina Factxo Ports ox Ramway Lives, C. Cousins and J. 
Brown.—Dated 26th August, 1876. 

A transverse shaft is mounted just before the ends of the tongue rails. 
It can be partly rotated (with levers) and it has two forks at its two 
extremities. In the locked position one prong, of each fork enters 
between two lugs on the chair on which the end of the tongue rail slides, 
and the other comes against the side of the tongue rail and presses it, in 
one case against one of the lugs, in the other against a rail. 

3548. Umprerras, 7. Mitchell.—Dated 9th September, 1876.—{Not pro- 
ceeded with.) 

The runner has a double action (1) that for opening the umbrella to its 
usual size, and (2), a supplementary action for expanding it to an 
increased diameter. Lengthening wires are connected to the ribs so 
ashe can be slidden outwards. These wires lie in grooves of the 
ri 


3676. Arparatus ron Breatuinc Warm Air, N. Seward.—Dated 20th 
Se; 1876. 


A spirit lamp, with perforated cylinder over it, is worn on the hip. 
From the *op of the cylinder a metallic bar curves round to the front, 
and on it slides a cylinder connected above by tubes to a flanged ball—to 
@ sponge wil substance which is connected by a 
tube with a respirator cove mouth and nose. The curved bar trans- 
mits heat to the sliding cylinder, and through the latter, as also —— 
the sponge, air is inhaled. The degree of heat imparted may be varied by 
sliding the cylinder along. 
3717. Reoexerative Siemens’ Forwace, LZ. Haarmann.—Dated 22nd 
September, 1876. 

The air for the bustion intr under p is not heated in 
chambers below the furnace, as — but in separate reheating appara- 
tus, so that it can be easily condu from this apparatus to all parts of 
the furnace where it is required. The reheating apparatus is heated by 
the waste gases of the furnace or independently. 

3046. Iranian Paste Covers ror Enciosinc Mepicrxat SUBSTANCES, 
A, E. D. Detiaque.—Dated 12th October, 1876.—{ Void.) 

These are com: of two small caps, each of which is like a hat 
with a square brim. The medicinal substance enclosed, the brims 
are pressed together. The object is to facilitate ingestion by giving the 
oa of potage or soup. Machinery for making the cover is 


r’ a 





3902. ManuracruRe aNp AprLicaTion or Detercents, C. F. Claus and 
A. B, G. Lowndes.—Dated 16th , 1876, 
The silicates of soda and potash are converted into a thick jelly, so as 
ked in paper. Various modes of concentrating the 
the one chiefly preferred application of slow 
heat to the surface, in a shallow covered pan, the surface being also con- 
stantly agitated. 
4000. Provans, J. EB. Bullock.—Dated 17th October, 1876.—(A communica- 
tion. {Not with. 

This relates to a small iron frame secured to the coulter. It is made at 
the top so as to prevent ege the stubble under the beam, and the 
lower part is a plate with oblong hole allowing of a combined mould- 
board and share to be bolted to the frame. 

5. eich aoe Pumps axp Fans, FE. Reynolds.—Dated 18th October, 
1876. 


This machine is somewhat in the form of the Fourneyron turbine. The 
channel containing the fixed guides is made of conoidal form, rendering 
the change of the direction of the fluid easy. The fixed guides, as they 
recede from the axis, are more and more forward, or in the direc- 
tion of revolution of the outer vanes, thus guiding the fluid from a radial 
towards a tangential direction before it reaches the latter. 

4027. MANUFACTURE AND APPLICATION OF Pontoons, Boats, BARRELS, 
CARTRIDGES, AND OTHER CasEs, C. Clarkson.—Dated 18th October, 
1876.—( Void.) 

This to improvements in No. 2630 of 1867. Strips of com d 
cork are fixed on the angles of the cases. Square wooden tu are 
les through them; they 


pone | pol 
are arranged like a grating. In cannon and mortar compressed cork 
and compressed wood are used with iron plates, &c. 
4056. Measvurixe axp Recorpinc THE Movements or Liquors, &c., 
A, and J. J. Tylor.—. 20th . 
relates to improvements on Nos. 1008 and 1411 of 1871, and 
ec Zeasings of the moving parts are adjustable from the 

outside, while the meter is at work. arms are inclined so that the 
fluid may raise the fan and diminish the friction on the bearings. The 
distance between fan and inlet is shortened. The fixed or 
movable plates of No. 1411 are placed above the level of the fan and pro- 
ject above it. For fluids varying in specific gravity, the fan is so arranged 
and counter currents made to act on it, that its revolution always corre- 
sponds to the true velocity. The vertical movement of 
rotating cylinder is = by a governor. A plan is also described 
for fi the depth of water at sea without stopping the ship, a screw 
_ee 4 fish body forward in the direction in which the ship is 
moving, &c. 


4085. Manvracture or Gas, J. C. H. Sievier.—Dated 23rd October, 


1876.—{ Void.) 
The chief feature of this is dispen with the it necessity of 
ex ve heat and avoiding ictive n, gaseous products 
being eliminated in vacuo, An electric current may be added to promote 
decomposition. 

4131. Drepore Buckets, B. W. Tucker.—Dated 25th October, 1876. 

This relates to buckets of circular instead of 
tre 


—, Letren-pRess Printinc Macuines, J. Farmer.—Dated 27th October, 
1876. 
This consists in indenting the surface of the roller which revolves in 
the ink trough. The surplus ink is scraped off by a thin blade of metal 
against the surface, and the ink left in the indentations is carried 
out by an intermediate roller and delivered to the distributing table 
roller, where it is spread by rollers that have a traversing and a revolving 
motion. 
4205. APPARATUS FoR CONTROLLING THE TAKING or AIM wITH Fine- 
arms, A, Mieg.—Dated 31st October, 1876. 

That an instructor of musketry standing on the left of a soldier about 
to fire may see to which point the soldier's fire-arm is directed, a second 
line of it is fixed above the ordinary one and viewed in a mirror, 
4221. Pressure Inpicators, W. R. Lake,—Dated 1st November, 1876.—(A 

communication. ) 

A small cylinder, open above, has a tubular inlet and cock at bottom 
for admission of gas or steam, also a piston which rises or falls according 
a oS ee nS TE ea a eta 

¥ a 


4228. Sinceine Fasrics, L. P. Cross.—Dated 1st November, 1876. 


This is for at the selvedges only, The cloth passes over and 
under straightening then between two sets of gas burners fitted into 
horizontal tubes on each side of the cloth at tho sel then 
between a drawing rollers. The rod of the machine is con- 
‘orpud. pull the selvedges t of the five-bos seach stds to provers 

ou “boxes a! e 

burning of the cloth. , 





4226. Raitway Wacons, Pir Covers, &c., G. FE. Chapman and J. 0. 
vr. 


.—-Dated 1st November, 1876. 
This aims at facilitating dischar; Two hinged flaps in the bottom 
are 
nst its 


ge. 
open downwards. To the upper borders of the end of the w 
hinged jointed flaps, which, when the wagon is loaded, fit 

end and bottum surface, but by a system of screws, nuts, links, &., can 
be moved into an inclined position, so as to lete the discharg 
after the opened flaps in the bottom have let part of the contents out. 
4225. Hor Air Barn, 7. Galbraith.—Dated 1st November, 1876. 

A steam boiler is connected by a pipe to the hollow casing of a steam 
chamber. The casing forms three sides of a square. In its interior are 
coils of pipes connected with bellows which force a gentle blast of hot 
airinto the chamber. The fourth side of the chamber is the bed or 
couch for the patient, and the ends are closed with blankets or other 
covering. 

4226. Wispinc anp Makino vr Sewine Tureap vor Saxe, J. Clark,— 
—Dated 1st November, 1876. 

This consists in making the bobbin half the length of the long heavy 
bobbins now used for the first winding, and to contain ten times as much 
thread ; mounting the bobbins on spindles with driving dises to be driven 
by friction ; actuating the spindles of the driving drums by bevil wheels 
and pinions from the first motion shaft, and making the whole vertical 
reciprocating frame so rigid as to be moved up and down direct by the 
least motion; making the heart cam with a small extreme throw and 
driving its shaft at a muvh less speed than usual, &c. 

4227. Looms, J. Holding.—Dated 1st November, 1876. 

To make the action of the treadles on the healds leas violent, the thrust 
of the tappit from the treadle bevel is transmitted to the treadle lever 
through a spring. Secondly, the treadle bowl, or its periphery, is made 
of wood, or the periphery is covered with buffalo hide, or the body of the 
bow! is made of buffalo hide. 
bana Borr Hinogs, J. Underhill and J. Cartland.—Dated 1st November, 

1 


An ingot or bar is rolled into a long strip, then drawn so as to have a 
groove from end to end. Then the strip is cut transversely into 
lengths, and with a press and cutting tool each length is divided, so as to 
uce two blanks, consisting respectively of a flap and the ears or pro- 
ections from which the knuckles are made. Or one flap and its ears 
may be cut by one operation, the other flap and its ears by a second opera- 
tion, &. 
4231. Macnixery ror THE MANUFACTURE oO} 
Macquay.—Dated 1st November, 1876. 
machinery consists essentially of mechanism for feeding the 
lengths of wire into the machine, for cutting off and holding the cut off 
length of wire, for pointing the end of the wire, and for fashioning the 
hook on the wire. 
4232. Raisino Pite on Nar, J. Heap.—Dated 1st November, 1876.—(Not 
proceeded with.) 

This is a combination of rollers to obviate the loss of time and labour 
in unwinding of the cloth from the roller on to which it has been wound. 
The alternate passages are given to the cloth in one continuous move- 
ment. 

4235. Stream Generators, //. S. Barrow.—Dated 2nd November, 1876. 

A shell, like an ordinary marine low-pressure boiler, is open above 
and forms a reservoir for a heat-conducting liquid, ¢g., linseed oil, 
through which pass the fire-boxes and flues, also water tubes in sets, one 
over another. The water enters a small chamber at the lower part of the 
front, passes thence toa chamber at the back of the generator, communi- 
eating with return tubes by which it comes to the front again, then it 
goes back by a higher set, and so on severaltimes. The steam collects in 
a cylindrical chest at the top of the shell. 

4237. Arraratvs ror ConTRoLiinc THe Wiptn or Rais, F. Wirth.— 
Dated 2nd November, 1876.—(A communication. )—(Not proceeded with.) 

The apparatus, fastened on a trolly, has two flanged iron wheels, one 
of which is held in its place, while the other, through a spiral spring, 
slides to and fro according to the width between the rails, and registers 
its motion with a pen on a moving paper strip. 

4238. Maxcractvre or Mera Pires anp Tunes, WW. R. Lake.— Dated 
2Qnd November, 1876.—( 4 communication.) 

This relates to ey wound metal pipes, and comprises, (1) a guide 
or roll frame by which the blank is supported and guided in its passage 
to (2)a revolving mandril on which the blank is wound spirally ; (3) a 
furnace in the line of the extension of the mandril, for reheating the 
tubing as it comes from the mandril, and bringing it to a welding state ; 
and (4) welding mechanism—an internal re tare mandril, and a 
hammer, and the anvil—located where the tubing issues from the fur- 
nace. 

4240. Vertitatine Warterrroor Garwents, S, L. Worth and J. H. Pon- 
tiyex.—Dated Ind November, 1376. 

This consists in speeting the two fabrics at the parts most closely fit- 
ting the body, perforating the loose lining portion, the outer portion here 
being waterproofed inside. Lower down, the loose lining is waterproofed 
and the exterior fabric unwaterproofed. Thus the air can pass through 
the meshes of the outer fabric and up to the perforations of the inner. 
4241. Macutvery ror Makryo Metat Teves, W. R. Lake.—Dated 2nd 

November, 1876.—(A communication. ) 
The guide or roll frame has a series of bending or flanging rolls, three 
sets, adjustable for inequalities of thickness of blanks, different widths, 
ce. The frame is pivoted, so that it may be brought to any desired angle 
with the mandril, and it can be moved bodily in a slot along the line of 
the mandril. The mandril framing is made vertically adjustable to allow 
the use of mandrils of different diameters. The man has a 1 
ide to direct the blank, and a metal band causing the blank to 
fug the mandril and wind on it. The seam is set down by means of a 
seaming roll at the rear of the roll frame and directly over the mandril. 
This is automatically adjustable. 
4243. Speen Governors awp Inpicators, G. Westinghouse, jun.—Dated 
2nd November, 1876.—( Void.) 

A throttle valve is connected to one end of a rod, a piston to the other. 
Boiler pressure acts on one side of the latter; and the pressure on the 
other side is regulated by a valve worked by a governor. Speed of an 
engine is indicated by means of a charaber fed with fluid from a reservoir 
under constant ure, Fluctuations of pressure are caused ip the 
chamber by motion of an escape valve actuated by governors. This prin- 
ciple is also applied for indicating the we of ships or of a stream, the 
force of the water flow here operating the escape valve. 

4244. Ramus ror Raitways, B. J. B. Mills.—Dated 2nd November, 1876.— 
(4 communication.)—{Not proceeded with.) 

These rails consist of two parts, a flang@l base, and a cap fitting over 
the vertical web of the base, so as to break joint. The head of the cap 
is enlarged, and may form hollows on the sides of the base web, giving 
elasticity. The two parts of the rail are connected by horizontal bolts 
passing through elongated openings. 

4246. Vatve Gear, J. W. and A. Hackworth.—Dated 2nd November, 
1876 





Buckie Toncues, P. 


The movement of the valve, both head and back way, is from one fast 
eccentric, whose rod has straps to embrace the eccentric pulley at one 
end, while the other clasps the joint pin of the valve rod. e eccentric 
rod hinges on « fulcrum pin two-thirds of its length from the centre of 
the strap and one-third from the valve rod joint. The fulcrum pin has a 
slide block at each end for working in a parallel guide plane, which has 
a reverse lever and trunnions resting in carriages, whereby it may be 
moved round 70 deg. van claimed are, increased expansion 
of steam, admission of a more equal charge of steam at both ends of the 
cylinder, and superior ingress and egress of steam. 

4247. Pavine Biocks on Sans, &., J. Hodyes and J. W. Butler.—Dated 
8rd November, 1876. 

A mould is used, consisting of a frame made with two hinged flaps, 
between which is a removable tray forming the action of surface on one 
side, one flap being the other action of surface. When vertical, it is filled 
with material which is rammed down by atamper which has a rising and 
falling and a to-and-fro traversing motion. Then it is brought down on its 
hinges to the horizontal, the tray being below. The face is now smoothed 
and polished without removing the article ; the upper flap is raised again 
to the vertical, the tray with moulded article is raised clear of the 
mould and moved slightly forward to be afterwards removed from the 
machine. Slabs, blocks, &c., are also made with apertures in them. 
4248. Music Sroots, &., H. Brooks. —Dated 30th November, 1876. 

‘This is ta facilitate changing the height. A movable bar is jointed below 
with a vertical bar passing down from the seat, and can be inclined and 
held ia a desired ition, so as to act as a wedge and prevent the seat 
going down; both it and the vertical bar pass through openings in the 
casting which connects the sockets of the legs. The mo 
worked by a screw, and a spring aids the rising of the parts. Organ 
seats may be inclined on a similar principle, or by means ot links, toggle 
joints, &c., as the specification also describes. 

42409. Tires, J. Burridge.—Dated 3rd November, 1876,—(Not proceeded 


Tiles for walls, floors, &c., are made with ledges to be held by the 
brickwork or masonry, or with grooves and tongues. 
. Tricycies, W. B. Blood.—Dated 3rd November, 1876. 
2 comprises a driving wheel behind in a horizontal fork from the 
cross bar in front, and two guiding wheels in front, in vertical forks, 
turning in sockets in the (bent forward) ends of the cross bar. Steering 
handles at the head of the latter forks are 


g. are a 
the cross bar. The entire machine is braced by asystem of diagonal 
tension bars. 
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4251. Soxirarres, Srups, &e., G. Walker. —Dated 3rd November, 1876. 

To the back plate of the foot disc is hinged a flat plate with hooked 
stem, Above the flat plate is attached a disc which is passed through the 
button holes. <A flat fae is attached to the inner face of the front disc, 
with longitudinal slot in its upper plate, The end of the hooked stem 
enters the box, and is held by means of a bar in it, actuated by a spiral 
spring. 

4252. Macutvery ror Comsine Woot, &c., C. Bradley and J. Campbell.— 
Dated 3rd November, 1876, 

This relates to improvements in No. 480, of 1875, ‘The circular nip is 
made with a series oF sectional nips working in a circle, which are made 
to fall at the nearest of the circle or feed head, and to lift before 
coming off the drawing-off rollers ; they are actuated by an inclined 
plane, working on runners at the tops of the studs fitted in the nips. 
4253. Spivnina anp Doviine, J. Bottomley and 8, Smith.—Dated 8rd 

November, 1876 --(Not proceeded with.) 

This relates to fitting-a bush or collar on the head of the flyer, in which 
the head rotates ; this is to gain steadiness and speed. For mesg 4 acu 
is used with recessed bottom, in which is fitted a tube, over which is 
passed the bobbin ; a cap is placed on the top of the bobbin. The yarn 
passes through an opening between the inside of the cup and the cap. 
4254. Cuarn Poutry Biocks, @. Du Vallon.—Dated 3rd November, 1876. 

—(Not proceeded with.) 

The chain is coiled several times over the top pulley, the coils resting 
on each other, and the rest of the chain hanging down loosely, and pro- 
ducing sufficient pressure to make the links lock and adhere to each 
other, giving joint motion and rest in any position in which they are left. 
The weight to be lifted is connected to a lower pulley, round which all 
the coils except one Motion, up or down, is got by differential 
velocity of the inner and the outer coils. 

4255. Verocirepes, J. Turner.—Dated 3rd November, 1876. 

This relates to making the axle bearing in two halves connected by a 
hinge, and inserting a steel bush held in position by a screw; mak: a 
vertical channel for oil in the side of the fork; using detachable 
foot-rests of iron wire, withcut any loose pieces; using as brake a 
collar with friction surface, the counter part of a conical friction surface 
on the boss 


4256. Manuracture or Crankep Suarts on AXies, R, Hempsted and 
C. H. Holt.—Dated 3rd November, 1876. 

The bar is placed on the bed of the machine against a fixed block or 
disc, and a movable block is forced firmly against it to hold it. Two-side 
levers or cams are then turned on their axis, and the bar against 
the sides of the fixed block, thereby forming the webs of the crank: a 
bottom or end lever is then turned on its axis first to the one side and 
then to the other, to bind those parts which will form the shaft into a 
line with each other. 

4257. Sewinc Macuryes, P. Jensen.—Dated 3rd November, 1876.—(A com- 
munication. - 

This is chit) to bring the thread in the shuttle into the required posi- 
tion for sewing without drawing the outruoning end through a closed 
hole. The spool thread guide is raised to a slanting position to receive 
the spool, then closed down; the thread is passed over it, through a 
slanting notch in the side of the shuttle, under a tension spring, then to 
the front under a small hook on the tension spring, which hook reats in 
a cavity in the shuttle. The tension spring has also a small peg, by 
which and by the hovk the thread is always kept in its right place. A 
mode of sewing the shuttle spool thread into a button hole is also 
described. 

4258. Ixstruments ror Ostarsinc RIGHT ANGLES AND ASCERTAINING 
Distances, H. & &, Watkin. —Dated 8rd November, 1876. 

This com (1) a self-adjusting optical square containing in itself 
the means of instantly testing and adjusting a right angle ; (2) applica- 
tion of the principle to the common sextant ; (3) a range finder in which 
the principle is applied, together with a screw, angle, and — reader, 
by which angles and distances 15 deg. on either side of 0 -» or of 
the right angle can be read without a vernier; and a col ding on 
a bar, which enables the range of any object to be inatantly given without 
any calculation and without any required base ; (4) a method of obtain- 
ing length of a base by direct observations with the instrument. 

4260. Writine Pen, A. M. Clark.—Dated 3rd November, 1876.—A commu- 
nication. 

This pone in coating pens with a paste of colouring matter soluble 
in water, so that they have merely to be di in water, The pens may 
be made with cavities or grooves to hold more of the solid matter. 
Aniline colours are preferred, mixed with honey, glucose, glycerine, or 
like substance. 


4261. Warcues, W. Wiggins. - Dated 4th November, 1876. 
This is to prevent forcible abstraction from the person The split por- 





tion of the ring for the watch guard enters a hollow globular cap. Its 
ends are enlarged within the cap, leaving a vertical aperture through 
which a strong metal pin into the case. A transverse pin is passed 


through a slot in this pin and through the neck. 
4262 Castine Tyrz, 7. Mason.—Dated 4th November, 1876. 

The jet or break of the mould is made with one or more undercut 
recesses which form corresponding shoulders on the casting. The action 
of the mould opening with the custing in forces the jet or break of the 
latter up the bevel of the mould, thus separating the break from the type, 
which alone falls out of the mould as usual. The detached break falls into 
another receptacle. 

4263. Sreerino Vesseis, G. D. Davis.—Dated 4th November, 1876. 

By moving a lever either steam or band gear can be used separately, 
and an automatic valve stops the y > the steam when the rudder has 
been brought hard over to port or star d. The connecting rod of a 
small engine drives a pinion into a second pinion, and this into a 
third , the second and third pinions have on their axles frictional pulleys 
working into a much larger frictional pulley, whose axle has a pinicn 
driving a spur wheel on an axis, which carries the barrel for the rudder 
chains. Gearing with a pinion on the last-mentioned axis is a large 
pinion carrying a cranked pin, which lifts a piston valve for the purpose 
above named. The feed valve is worked by a rock shaft and lever 
handle. When the lever is vertical no steam is admitted; when moved 
either to port or to starboard the rudder is worked accordingly. 

4264. Fuenaces, A. W. and F. H. Perkins and J. Williawms.—Dated 4th 
November, 1876. 

This consists in the use of hollow perforated grate bars, through which 
air, gases, steam, or other fluids are conveyed ame out through the 
apertures—the object being to promote combustion, or render the bars 
more d or i The invention applies specially 





of smoke. 





4265. Cusnion ror Bituiarp Tastes, A. A. Leaker.—Dated 4th Novem- 
ber, 1876.—( Not proceeded with.) 
This is a tube of india-rubber, air-tight and inflated ; its ends made 
taper to adapt them to the curves and pockets. Along one side is an 
internal longitudinal strip of india-rubber or other material, to receive 
blows which are very hard. 
4266. Va.tves ror Steam Encines, 8. Du Vallon.—Dated 4th November, 
1876.—( Not proceeded with.) 

This is an arrangement by which the valve crank can be set once for 
all ninety degrees in advance of the piston crank ; the steam chest bein; 
capable of being shifted round the centre of the crank shaft a number o 
degrees, equivalent to the amount of lead desired, to the left or to the 
right. A combination of two valves of special form—one rotating—-is 
described. 

4267. Voipinec Carriscr Steps, 7. Startin.—Dated 4th November, 1876.— 
(Not proceeded with.) 

Under the carriage works a horizontal framed slide, the front part, to 
which the folding step is jointed, being cranked upwards so as to extend 
above the wheel, while the part of the step near the joint corresponds in 
figure to the cranked slide. The unfolded. step forms, at its upper part, 
a ridge over the wheel. 

4268. Anvits, J. Brooks and W. Cooper.—Dated 4th November, 1876. 

The base and upper part are lded from separate blooms of wrought 
iron, then weld ther in the middle hy steam or hydraulic pressure. 
Then the steel face plate is attached to the body by similar pressure. 
4269. Evecrro-macnetic Enaines, G. Schaul.—Dated 4th November, 

1876. 

Under one arm of a balance beam is a frame containing several electro- 
magnets one over the other. A metallic frame from the beam descends 
on both sides of the magnets and carries armatures for these on cross 
bars, which armatures are at different distances from their respective 
magnets, ¢.y., the top one 1-32in., the second 2-82in., and so on. The 
current from a thermo-electric battery is directed by a contact maker 
successively through each magnet. e battery consists of S-shaped 
strips of positive and negative metal welded at their extremities, and 
arranged— with insulating layers—to form a square box, in the heart of 
which are a number of flues to secure a zigzag circulation of heat from a 
gas stove below. 

‘70. Currine Screws, &c., W. R. Lake.—Dated 4th November, 1876. 

This consists in the application of a circular toothec cutter, having its 
periphery formed as counterpart of the screw thread to be made. It is 
connected by toothed gearing with the work, so that both make the same 
number of revolutions, but in opposite directions. The axis of the cutter 
is transversely movable, so that it can be carried towards the work while 
cutting, and adjusted for different diameters of screws. 

4271. Sream Borers, &c., W. L. Wise.—Dated 4th November, 1876.—(A 
communication.) 

A large combustion chamber is made ha’ double coils of pipe, 
through which water is forced in succession. eoil boiler is oval in 
plan. The hottest gases are retarded by means similar to what are used 











in reverberatory fi but the can be let escape freely at the top 
if required, The imgied ateam ‘and’ water the coils pass into a 
drum where they are se ; and the steam is further passed through 


pipes in the upper part of the combustion chamber. 
4272. Jans, Borrixs, &&., J. G. Tongue.—Dated 4th November, 1876.—(A 
communication, 

The sto) is made hollow, with a small opening at the bottom, and is 
filled with hot syrup, when the hot preserves are put in the jar, As the 
condensation (from cooling) progresses in the jar, the cover acts as a 
reservoir, and fills up the vacancy by a flow of syrup, leaving a vacuum 
in the upper interior of the cover, which feudaee mould impossible. 
Several modes of securing the stopper in the neck are given. 
42°78. Construction or Roapways, G. B. FE. Galloway.—Dated 4th 

November, 1876. 

In place of asphalte is used a composition of gas tar, pitch, granulated 
iron slag, shingle, and a fibrous material. In some cases wood is placed 
upright, in lengths of Sin. to ¥in., on a level foundati Roadways are 
ornamented with bent strips of lead, tin, zinc, &c., laid on a foundation 
of iron and filled in with various colours. Again, wood planking, 2in. 
thick at least, is used on an iron foundation, or on the existing fuunda- 
tion. Granulated bituminous mixture is variously combined with the 
wood, &c. 

42'74. Eco Sranp, J. Henderson.—Dated 6th November, 1876. 

‘This consists of a short cylindrical case, for the eggs, with tinned woven 
wire bottom, A vertical ornamental handie contains a sand glass on 
swivels. The vessel is put in a saucepan of boiling water. 

4275. Raitway Wueets, P. Black, jun.—-Dated 9th November, 1876. 

To prevent the wooden centre in ** Mansell wheels” becoming displaced 
in the boss through wearing away, the boss is made dovetailed externally, 
and the wood fits in bet the dentati 
42°76. Brezcu-Loapine Frre-arMs, H, A. Bonneville.—Dated 6th Novem- 

ber, 1876.—(A communication. ) 

The mechanism is not inserted in the stock. The lock (which is also the 
breech) consists of a solid plate hinged above the cartridge chamber, and 
having onitslowersurf: icircular notched plate acting on the trigger, 
and ted with a h handle outside, by whieh (pulled horizon- 
tally towards oneself) the breech-lock is opened. The movable breech is 
thus loosened, and may be — by swinging on its hinge from back 
to front, while an extractor below draws back the socket of the fired 
cartridge. To fire the gun, the trigger is pressed and disengaged from 
the notches of the nut or tumbler, and a spiral 5) being uncocked 
projects the hammer cylinder against the bottom of the cartriage. 

42777. Carpino Enoines, A. J. Haworth.—Dated 6th November, 1876. 

The “ flats” are moved slowly from the doffer towards the taker in 
(instead of the usual opposite direction); thus they are always clean at 
the doffing end where the cleap-carded cotton is, and are stripped of 
their dirt at the feeding end, where the cotton has not yet been carded. 
The flats are stripped by an upward moving comb, and are kept in 
working condition against the main cylinder by raeans of weighted levers 

stead of screws. 

4278. Paper Freepers ror Prixtine, &c., H. J, Haddan.—Dated 6th 
November, 1876.—(A communication.)—(Not proceeded with.) 

The feeding table is subject to the concussive and intermittently 
advancing movement of one or more rollers j Jled in a rotating feed- 
wheel attached toa vibrating arm, which rests on the paper. The feed 
wheei is stopped by an electro-magnetic ur other stop motion which 
arrests it as soon as it touches the cylinder of the press. 

4283 Appapatus ror THE MANUFACTURE OF GaS-BURNERS, J. 8. (ent.— 
Dated 6th November, 1876. 

The blanks are fed into an apparatus in which each blank is seized b: 
holding jaws and adjusted, then moved towards the drill or cutting too! 
and after being withdrawn is released. The rate of feed is determin 
by the apparatus. 

4285. Pen Hoxpvers, R. Marle.—Dated 6th November, 1876.—(Not pro- 
mie te a th positi f thi An elastic rin, 
Ss to secure the r tion o' e © e ic 4 
attached to the stick is ah nee pth the fore dagen es diuut the middle. 
A cross wire passes under the first and second fingers and over the 
by The thumb rests in the angle between the cross bar and the 
4286. Tea Kertiss, N. Chandler.—Dated 6th November, 1876. 

To obtain a greater heating surface, the kettles are made with a corru- 

gated bottom. 


4am. _nanenenans or Wire Rorg, R. S. Newall.—Dated 6th November, 
376. 




















To obviate cutting of the wires by each other, those forming each 
alternate strand are laid to the left hand, the others to the right, and 
they are combined inte a rupe in the usual way. For attaching a load, a 
conical sucket is used, slightly tapered inside. circular wedge is 
driven in to prevent the end of the rope being drawn out of the 
socket. 

4288 Porato Diccers, L. A. Aspinwall,—Dated 6th November, 1876. 

This consists of a spade in frout and a separator behind, which latter 
is formed of, say, two blades or paddles terminuting at their inside end in 
a ring; it is revolved by gearing from the road wheel on the same siae. 
Fingers, pegs, or ribs may be fitted to the inside of the blades to separate 
the earth and retain the potatoes in place. 


4289. TeLescores Usep IN INSTRUMENTS FOR MEASURING ANGLES, 4. 
Moser.— Dated 6th November, 1876. 

This consists in the application of two prisms of small but determined 
angle of refraction set face to face, either in front of or behind the objec- 
tive. The one is fixed, the other can be turned round its axis, and theif 
relative position can be altered, so that the rays of light trom a distant 
object will either pass through without refraction, or at any angle within 
twice the determined angle, 

4291. Suarts anv Pougs ror Venicies, A. M. Clark.—Dated 6th Novem- 
ber, 1376.— (A communication.)—(Not proceeded with. 

The shaft is jointed in the fore carriage in such a way that it will be 
instantly and automatically detached from it when the horse falls. A 
spring joint retains the shaft in position, and allows it to oscillate freely 
up and down till automatically released by the horse’s fall. 

4293. Framinc Marca Spits For Diprine, W. R. Lake.—Dated 6th 
November, 1876.—(A communication.) 

For binaer, a band of cotton webbing is used in combination with a 
drum. As the band is wound on the drum, splints are set at intervals 
by suitable mechanism between the coils of the band, till a frame of 
proper size is completed. Then the binding tape is secured, and the 
drum and frame of splints are removed from the mandril with a view to 
dipping the splints. 

4294 Cranes, &., 7. H. Ward.—Dated 6th November, 1876. 

this relates first to foundations. A metal truncated cone rests on 
brickwork, concrete, or stone. Its smaller end receives the lower end of 
the cranepost, through whose centre passes a tie rod with plate or cone 
at its lower end, which is passed down a well hole, where it is wedged all 
round with concrete or brickwork, Again, for compactness in the crane 
gear, two Weston differential pulley blocks are mounted on the same 
shaft, having duplicate chains. The axial pin for the top sheave is dis- 
pensed with, and for the internal spur gearing of Weston’s geared block 
is substituted serrated frictional gearing. Lastly, apparatus is added to 
admit of a proportion of the load being weighed, and the total weight in- 
— on the principle of parallelogram of forces and indicated on a 





S086, _Anmuaiine Pans, T. Shaw and J. Heap.—Dated 7th November, 
876. 


These are constructed in two or more parts, the sections being so 
jointed together as to permit of expansion and contraction. 
4297. Dress FasteNntnos AND ORNAMENTS, D. Cutler.—Dated 7th Novem- 


ber, 1876. 
The stem of the front part, which engages in the tubular socket of the 
back is made in halves each carried by slides pressed by a spring. 
The outer cuds of these slides project and form pushers, to release the 


fastening. In the normal position the halves are not opposite to each 
other; they are brought so by the pushers; and when the latter are 
released, shoulders on the halves engage with an internal annular 


shoulder in the tubular socket. In one modification the halves are 
ited at top, and have arms at the bottom end, to which pushers are 


4298. Masuine Macutngs, A. G. Southby.—Dated 7th November, 1876. 
The grit is let fall through a vertical rectangular pipe, and is struck at 

right angles in its descent by the mashing liquor in horizontal jets. The 

Stream of grit is regulated by slides or trapdoors. 

4299. Pors ror Fiowers, &., W. Blake and R. Tibbs, —Dated 7th Novem- 


ber, 1876. 

Pots are made of pieces of stiff paper suitably pasted together. 

4800. Steam Borers, J. H. Johnson.—Dated 7th November, 1876.—(A 
communication.) 

A number of single cylindrical boilers, say, 20in. to 25in. internal 
diameter, are placed side by side. Each is formed of a single iron plate, 
the longitudinal seam of which is covered with a small strip of brick- 
work or masonry. The boilers are yen at right angles to the current of 
the heating gases or flame, which, by means of brickwork or masonry, is 
made to follow a circuitous course among the boilers—over one, under 
another, &c. 

4301. Rerivino SaccuaRrine AND OTHER Liquins, J. H. Johnson.—Dated 

7th November, 1876.—(A communication. )—(Not proceeded wi 

This consists in Paula ‘The as ne Serer 
engine gaseous acids are liberated, 

and the other constituent elements of the saline portions pass through 





@ porous partition, on the other side of which circulates a current of 
water. 
4302. Cicarerres, J. H. Johnson.—Dated 7th November, 1876.—(A com- 


munication. 
in making cigarettes by rolling tobacco in a leaf of tobacco, 
or in paper made pag ribs, leaf, “talke or fibres of tobacco, without 
the use of ordinary paper. 
4303. Macurery ror Maxine SKreP3 AND OTHER Baskets, iV. /Iling- 
worth and C, Zeidler. 

On 2 vertical shaft is fitted a disc with brass bushes round the edge, 
through which steel rods with a revolving in-and-out motion (from 
pinions operated by racks). Above is a large disc with bushes, through 
which the rods work up at an expanding angle. The rods (which have 
fingers at the top) make half a turn for one turn of the dises. The rods 
being first lowered, a few wickers are placed in and out round the fingers, 
and the apparatus is started. The wickers move in and out of the fingers 
inacircle. The steel rods gradually expand, and the machine works till 
the proper -height for the basket is reached. The fingers are then 
fer saree | . —_ stake holders are forced into the openings of the basket and 
trim: o 


4304. Umpretias, Parasots, AND Sunsuapes, W. Martin.—Dated 7th 
November, 1876. 

For the top wire notch ring and runner notch ring is substituted a ball- 
and-socket arrangement. The end of the rib next the stretcher is made 
T-shaped and pinched in a double flange cast on the stretcher. 

4305. SHeet Meta, Evsows anp Curvep Pires, &c., B. J. B. Mills.— 
Dated 7th November, 1876.--(4 communication. 

An elbow is made with one seam on the inner side of the band, from a 
blank having two convex sides to form the ends, and two concave sides 
which are brought together to form the inner seam. Again a blank is 
stamped so as to have a deep elliptical concavity ai its central part, and 
a concavity at each side separated by straight lines. By bending the 
sides of the blank forward on these dividing lines till their edges . 
the curved sides will become concentric, or nearly so, with the middle of 
the blank, the latter forming the outer curve and the meeting sides the 
inner. 

4306. ApraraTos FoR BaLaNncInG AND SustTainina 1s Position Sus- 
PENDED ARTICLES, M, A. Wier.—Dated 7th November, 1876. 

This is applicable to chandeliers, window rashes, &c. .Air pressure and 
vacuum are used to balance the weight. A piston made of a plug of gela- 
tine material works in a tube closed at one end. The piston may 
fixed and the article connected with the tube, or vice versa. Again, com- 

ressed air is used in an air chamber collapsible by a spring or weight, to 
ance the article. : 
4307. Pcip Encines, J. H.+Johnson.—Dated Tih November, 1876.—(A 
communication.) 
is iste of a hexagonal vat with bottom inclined towards the 
centre, in which is a circular depression or well with tapering sides, bear- 
ing in a dovetail groove one set of cutting knives. A central shaft pass- 
ing through the well has at top a wheel with bevelled under surface to 
correspond to the dished sides of the well, and a dovetail groove in it 
contains also cutting knives, set non-radially, which. with the others, 
give a shearing motion on revolution of the shaft. 
4308. Ecc Boxes or Cases, H. E. Newton.—Dated 7th November, 1876.—(A 
communication, 

The vase is perforated and has a hinged front. Within are a series of 
drawers or trays, the bottoms of which are made of slats a little apart 
and with cup-shaped cavities for the eugs to rest in vertically. Perfora- 
ted boards are interposed between the drawers, which they su , and 
also keep the eggs from being jammed or thrown out of their places. 
4309. Om ann Spirit Lamps anp Cans, 8. Lane.—Dated 7th November, 

1876.—{ Noi yroceeded with.) 

To facilitate filling, a small tube, with spring hinged cap, is formed by 
the side of the wick. A rod, havinga float at its lower end, passes up 
through the neck of the burner, and indicates the height of liquid. In 
the front of the usual spout of supply-cans is placed a small tube passing 
into the body of the can. This is to insure uniform flow. 
4311. Manvracrure or Raitway WaE«ts, &., J. D. Garrett.—Dated 

7th November, 1876. 

Dies are constructed on the principle of providing for the discharge of 
surplus metal into cavities when pressure is applied, thus improving the 
structural strength and intimate unien of the pieces. For way 
wheels, two discs are prepared, slightly dished and flanged at their edges 
to carry the tire. ie nave is formed by pressing a heated lump of 
metal in dies against the inner face of one or both (heated) dises. The 
tire has an internal rib dovetailed in cross section, which is gripped be- 
tween the discs and secured by bolts. 


4312. Execrric Licut Buoy, 4. M. Clark.—Dated 7th November, 1876.— 
(A communication. ) 

A central tube, weighted below, passes up through the buoy, support- 
ing a glass globe, in which electric light apparatusis arranged ; the wires 
aw beng through the tube, and are connected to the battery or machine 
on 








4313. Gear anv oTHER WHeEELs, A. M. Clark.—Dated 7th November, 1876. 
—(A communication. 

The two parts of a split gear or other wheel are so contrived that curved 
flanges on the side of one part fit on and are bolted to the side of the 
other part, to allow of quicker application to or removal from the shaft, 
and of one part being dovetailed into the other, so as better to sustain 
the expanding action of the key. 
me. er Box ror Matcnes, &c., H. Roman.—Dated 7th Novem- 

» £060. 

The outer case has an opening on one side and a jointed lid at top. A 
shorter inner receptacle, which fills up the opening in the outer case, has 
a catch which comes the side of the opening and keeps the box in 
the case. To one side on the bottom of the inner case is attached a 
— The projecting part of the inner case is pressed up; this releases 

catch, the spring presses against the lid and opens it, and the articles 
in the inner case are raised above the top of the outer case. 
4315. Nuts ror Screw Botts, R. Hai rington.—Dated Ith November, 1876. 

This is to prevent loosening of nuts. The circumference of the nut is 
cut completely through at one and the diameter of the nut thread 
is somewhat than that of the bolt, so that considerable force is 
— to screw the nut on, and its tendency to contract keeps it 
tig’ 

4317. Casks anv Taps, F. M‘Diarmid.—Dated 8th November, 1876. 

The cask (for household uee) is of stoneware; it has a hole on the top 
large enough for the hand, and having a seat for a circular stoneware 
disc with india-:ubber packing ring, which is compressed on it by means 
of a second metal plate having lugs which pass below projecting pieces on 
the upper side of the hole. The cov: is made with a small it~ in its 
side corinected with a pipe in the cock, and caoutchouc tube passing up 
to the space above the liquor, when it is held by a float. When the plug 
of the tap is opened for liquor, air is admitted through the tube to the 
space abuve the liquor. 

4319. fan Figures on Dummigs, F. Stockinan.—Dated 8th November, 
1876. 

Lay figures are made with movable and removable legs, the loyer part 
of the limb being fastened to the upper by means of tenon and mortise, 
screwed plain, in T or bayonet, or other shape. This is to facilitate 
dressing, removal, &c. 

4321. Conpirionine anD AGEING Printep Fasrics, 8. Knowles.—Dated 
sth November, 1876.—{ Void.) 

A current of air (cold or hot) is forced in the chamber, in which the 
fabric is traversed backwards and forwards, then it is taken into an 
upper chamber and carried over and under guide rollers. Air from the 
lower chamber enters the upper through openings. 

4324 Apparatus ror Evaporatine Brine, J. H. W. Biggs.—Dated 8th 
November, 1876, 

A series of metal tables are arranged one over another, and heated by 
steam or otherwise. A traversing carriage on cach d its a spray of 
brine through a rose ; it has also a scraper to scrape off the film of salt 
formed, which, pushed off at the end, falls into a trough, along which a 
screw carries it to a shoot by which it is discharged into a store chamber. 
Several modifications are described (¢.g., making the evaporating surface 
move, and the scraper and jets stationary. ) 

4325. Potverisinc aND Sirtinc MINERAL, ANIMAL, AND VEGETABLE 
Susstances, W. H. Thompson.—Dated Sth November, 1876. 

Two discs with a certain amount of side play are revolved on a shaft, 
and their tendency to take a position at right angles to the shaft is 
utilised to press a ball against the inner periphery of a casing, and make 
it roll round the case on the substances to be ground. Again, a ball is 
made to run round an inner periphery by giving the case a kind of 
vibrating rotary motion. Grinding mills are enclosed in a rotating sieve, 
with which is connected a wheel to collect, elevate, and deliver the sub- 
stances to the mill. A rotating return spiral sieve is combined with 
collecting, elevating, and f gear; and the coarse particles are 
caused to return to the part whence they started. 

4326. Mowine anp Reapinc Macutes, J. G. Tongue.—Dated 8th Novem- 
ber, 1876.—(A communication.) 

This comprises, inter alia, devices for rocking and controlling the 
rising and falling of the finger beam and attachments, and regulating the 
pressure of the cutting apparatus on the ground and facilitating its lift, 
and for holding, releasing, and locking the lever used to rock the finger 
beam ; an arrangement to ety: the strain consequent on draft without 
restricting the rocking of the cutting apparatus ; an arrangement for 
increasing adaptability to different conditions of crop ; a combined reel 
and rake, the arms of which rise and fall as they move round an axis 
nearly perpendicular to the platform, the rake head turning automatically 
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on the arms to vary the position of the teeth relatively to the platform ; 
of See a te Se: a series of supports or 
spaced e teeth tween them, so 
Swadesh —_ 
4327. Apparatus ror Ratsinc aNnp Lowerinc, A. Clark.—Dated 8th 
The platfor of a lift is ted on thi lazytong 
e orm of a mounted on the of frames, the 
lowest levers of which are mounted on Ay A axis, yr have 
counter-balancing weights at their extended extremities. The lift may 
be worked by screw or other gear. Again, cages of lifts are — 
by a number of separate bands of steel; if one breaks, the defect be- 
comes e t in time to avert an accident. A safety apparatus con- 
sists of eccentric spring jaws, —— eyes or ange eomaating the 
es of a lift, and capable of tra up and down whole length. 
aws are ted to the suspending tackle, which holds them back; 
, they are thrown against the guides. 
4328. Boxes ror Matcuss, &c., A. Mertin.—Dated 8th November, 1876. 
The box is made cylindrical with conical ends, one of which has an 
orifice at the apex, by which a match is protruded, when a plu 
passing through the apex of the other cone is pressed. The top of the 
plunger is shaped so as to admit the end of a match. 
re > weep &c., G. T. Atkinson.—Dated 9th November, 1876.— 
The shoes are formed so as to hold elastic tue and heel calks, which may 
act as a cushion and prevent slipping. 


4335. Inonte Tasxe, J. Barr.—Dated 9th November, 1876.—(A communi- 


cation) —( Not proceeded with.) 

This ist: bination of an ear, a pivoted bar, a sliding block, a 
clamping screw, and a slotted plate with a board and 
a pivoted spring latch, to form an ironing table readily attachable to a 
window ledge or a table top, and capable of compact folding for trans- 
portation. 

4336. Prore.imsc Dovste Vesseis, H. Bowman.—Dated 9th November, 
1876.—{ Not proceeded with.) 

Between the hulls are three or more strong frames, each having a row of 
vertical floats on its lower edge. h frame is mounted on cranks upon 
transverse shafts, so as to receive a circular motion; the floats reciproca- 
ting to and fro make their back stroke propelling the vessel, and are out 
of the water during their forward stroke. 

4337. Sream Borers, W. N. Dack.—Dated 9th November, 1876.—{ Not pro- 
ceeded with. 

To make an elastic joint between the cylindrical plates forming the 
fiue, a bell mounted flange at the end of each plate is bent up to about 
45 deg., and the two adjacent flanges are coupled by an angle ring of 
larger diameter than the fiue, the flanges being rivetted to each side of 
the angle ring. 

4838. Manvracture or Fett, B. and T. B. Rhodes, and J. H. Stoney.— 
Dated 9th November, 1876. 

The endless sheet for conveying the bats to the ey rollers is 
moistened, not in a trough, but by means of a layer of felt or other sub- 
stance, one side of which is in contact with the full width of it, and is 
saturated with water from a perforated tube. Ora spray of water may 
be thrown on to the sheet; or it may be ist by a st or 
driving apparatus, &c. 

4339. Srorrers ror Borries, FE. Brefit and J. Edwards.—Dated 9th No- 
vember, 1876. 

A short stem connects two discs, sufficiently apart to admit of a flex- 
ible ring fitted on the stem, taking a conical shape while being pressed 
through the bottle mouth, but —s. to its full size to close the 
bottle when it rises into the lower part of 
gas within. 

4340. Dvemc anp Printine, C. Dreyfus.—Dated 9th November, 1876.— 
(Not proceeded with.) 
The aniline black printed on textile fabrics is, after being oxidised and 
“ through a solution of aniline violet. The black absorbs the 
violet colouring matter, and is said to stand much better the action of air 
and light. 
4341. Corser Fasteners anp Stay Busks, J. R. Ajax and C. B. France. 
—Dated 9th November, 1876. 

The fastening or busk is curved or swelled at the outer edges so as to be 
wider at the part liable to breakage, and have the requisite flexibility at 
the extremities. 

4343. Manvracture or Portianp Cement, 2. 0. and J. B. White, jun. 
—Dated 9h November, 1876. 

Chalk and clay are thrown together, in their natural state, and without 
admixture of water, into a hopper, whence they pass through successive 
pairs of rollers running at increasing surface speeds and placed closer and 
closer together, so as to obtain intimate mixture. The mixed material is 
afterwards moulded into blocks and burnt. 

4344 Apparatus ror TaKING AND Exu1BrTiING Puotocrapns, W. Donis 
thorpe.—Dated 9th November, 1876.—(Not proceeded with ) 

This consists in moving forward a series of prepared photographic 

in the camera one after another; each foremost plate, after 
exposure, being carried down into a receiver below, and afterwards 
developed. The successive pictures may be printed on acontinuous paper 
strip which may be used in the zootrope. 











e bottle neck by pressure of 


This consists of an expan: plug operated by hydraulic power. It is 
formed of two Poe pareve Lom with a wedge-shaped space between, 
which halves are jointed at the wider end of the wedge to the end of a 
hydraulic cylinder, and receive between them a wedge-shaped exteusion 
of the bydraulic ram or plunger. : 

4346. Looms, W. M‘"wraith.—Dated 10th November, 1876. 

This relates to hanism for producing the shedding of the warp 
thread in a positive manner both upand down, giving a more regular and 
certain action to the heddles or harness than by springa or weights, 
— less strain and wearing friction on these and the weft than hereto- 

‘ore. 
4347. Rotter Skates, &c., W. Phillips Thompson.—Dated 10th Novem- 
ber, 1876.—(A communication.) 

This is to dispense with ng on canting the footstock for curvilinear 

ts. The footstock is divided transversely — the —— and 
the parts united by a strong india-rubber joint, or stee! springs, or other- 
wise. The axles are fitted on rigid frames secured to the stock ; and over 
+ eatin is a vertical swivelling pin with a plate for 

e t. 

4848. Pacxinc Learoers ron Hypraviic Purposes, C. Rotherhay and 
J. Statham.— Dated 10th November, 1876.—(Not proceeded with.) 

The top of the anu ———— - made oy a 3 a — ~ 4 
king ; and over the plunger and fitting on the of the cy! er 
Rtted a strong ere a iron ring fitted to the diameter of the plunger, 
and bolted to the cylinder top by studs and nuts. The ring fits over the 

leather packing, keeping it secured and making the plunger tight. 
4350. Paintixe on Enverores, Carns, &c., G. F. M‘Corquodale.—Dated 
10th November, 187¢.—(Not proceeded with.) 

On the printing cylinder are affixed duplicate printing plates, and on 
the shaft duplicate cams which make a drop feed bar seize the blank form 
from the feed plate. A counter shaft, driven from the main shaft, has 
three eccentrics; the central one moves a pressing piece provided with 
aaa. against which the blank forms are fed and pressed ; another gives 
rocking motion to a shaft having a tube connected to the feed plate, the 
perforated face of which is ted wi exhausting a tus ; 
- other eccentric works a rocking shaft which carries a depressing 

iece. 

4351. Macuixery ror Perroratisc Paper, &., E. 7. Marler.— 
Dated 10th November, 1876.—(A communication.) 

An upper cutter shaft is journalled in movable boxes over another shaft 
with grooved wheels which receive the M-shaped teeth of the cutter 
wheels. A cam on the lower shaft causes the cutter to be raised at the 
end of the line of perforations. There is a gauge rest, against which the 
paper rests when introduced, and which causes it to be evenly and 
automatically adjusted under the cutter; it is mounted in a rising and 
falling frame. The sheet of paper is guided accurately througu the 
— by means of guide mechanism consisting of a fixed and a loose 
rouler. 

4352. Bockies anp Srraps orn Bets, J. Frankenberg.—Dated 10th 
November, 1876.—( Not proceeded with.) 

The buckles and straps are made reversible, so as to be worn with 
either side outwards. 

4354. Apparatus ror WEIGHING AND TILTING Coats, H. Gibson.—Dated 
10th November, 1876.—(Not proceeded with.) 

This isto weigh the round coals after g. A tray is suspended 
from a Salter’s balance at the bottom of a shoot. The side next the shoot 
Athor trcightng, too qu ts guia agulied, unl’ waighted bever, so oioass 

wi Zz, again a) , and a w er, to whose 
outer arm the balance is attached, is released. The tray then turns on 
the gab as a hinge and tips the coals into a wagon. 
4355. Stove on Fornace ror ComBustion or SMOKE, N. Whitfield.— 
Dated 10th November, 1876. 

Over the hearth is placed a hollow column—narrowest at the middle 
and closed at top—containing the coal, which is ignited at the bottom, 
and the flames pass horizontally under a fire bridge to a flue or chimney. 
bo Wire Fences anp Barges, W. D. Hunt.—Dated 10th November, 


6. 
Reis te Unite ot sues ot sabe Sees eames Ne he ae 


hopes to prevent cattle pressing against it or persons 
over. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

MILL and forge p rs report themselves no worse off for 
work than in the past few weeks; and some find that their output 
in June was equal to the average of years. 

The demand for sheets for nearly all uses is unabated. Some 
producers of good medium singles demand £8 10s., and they decline 
any order at under £8 5s, For branded singles the same firms 
demand £9 10s. At the same time there were sheets for galvanis- 
ing which were to be had at between £8 5s. and £8. 

Plate-makers to-day complained of the competition of the North 
of England for all orders but those relating to the high boiler- 
plate qualities. The girder-makers and the bridge-builders find 
that they can place their orders for plates with North of England 
firms at from 5s, to 15s. per ton under the quotations of Stafford 
shire firms. The greater difference is seen most in those instances 
in which the sizes are what in Staffordshire are termed ‘‘ extras.” 
North of England quotations embrace in ordinary sizes numerous 
dimensions which in Staffordshire are included within the extra 





Best boiler-plates were slightly quieter, but the quotations were 
firm at £10 10s. 

There is great anxiety to learn if there is to be any declared 
reduction in finished iron quotations at the quarterly meetings 
next week. It is semi-officially announced that the present basis 
will not be disturbed. This statement applies to the price of 
“‘common marked bars,” which has remained at £9 for nearly 
fifteen ths. For iron there is a somewhat improved 
demand for local consumption, and though makers are not in a 
position to ask higher prices, there is rather less underselling at 
the low prices previously quoted, ‘ 

Pigs are upon abundant offer at from £4 17s. 6d. down to £4 2s. 6d. 
for all-mine. Lilleshall pigs are, however, unchanged upon the 
quarter, and no expectation is encouraged that there will be any 
alteration at the quarterly meetings next week. Without any 
declared drop, hematite pigs, sympathising with all-mine, are 
easier. This afternoon they might be got at 1s. 3d. down. Con- 
sumers mostly hold off for a drop of 2s. 6d. Such sales of com- 
mon pig iron as have been reported during the week have taken 
—_ at somewhat lower prices; but the business done in this 

partment has been very limited, owing to the severe competition 
from other districts. 

Coal, though slightly stronger for forge samples in a few of the 
localities, yet looks in the direction of less strength as to high- 
class furnace sorts. Consumers are looking to get the benefit of 
the competition likely to follow upon the commencing by the 
Sandwell Park Company to send their coal into the market; but 
the effect of so great an accession to the current supply has still to 

seen. 

At present prices by the leading houses which have ruled since 
April, 1876, are still maintained. Very best coal, 16s.; seconds, 
1ls.; lump, 10s.; and fine slack, 4s. 6d. to 5s. per ton, according 
to quality. 

The supply is so much in excess of the present wants of trade 
that a considerable number of pits will be closed down for a time. 
Horses are being drawn out of the pits with this view. Owners of 
eight or ten pairs of pits find that they can supply all the fuel 
their customers want with half or a third of that number ; and it 
is to be feared that, as soon as the y arrang ts can be 
made, this policy will be generally adopted throughout South Staf- 
fordshire ; thus adding to the already large body of unemployed 
colliers and other workpeople. 

ere are no signs of any arrangement between the miners and 
their employers. 

The machinists are not busy, and less than for a few years past 
is doing in the heavy foundry and engineering work. 

Cables and anchors are becoming quiet, and so, too, are vices 
and anvils. In fencing and gates some makers are tolerably well 
occupied. 

Considerable contracts for saddles, spurs, bits, and other 
material of war have been placed here on account of the Russian 
Government. 

Rather better indents are coming to hand lately from Canada and 
the Cape, and trade with Spain and Spanish West Indies, and 
— the smaller markets of the North of Europe, is fairly 

thy. 

This week’s Australian mail is considered a very good one, both 
in point of orders and of prospects for the future. Advices state, 
“Our hardware merchants report an improved month’s business, 
country buyers having been ordering heavy goods freely. A very 
large business has been done in galvanised iron at Melbourne, 
embracing every branch in stock, Orb has changed hands at £27. 
Gospel Oak has attracted considerable attention, business being 
done at rates rising to £28 per ton, duty paid. Walker's three 
crown has also been in much favour at £27 to £27 10s., and Emu 
sold out at £26 10s. A fair business has been done in fencing wire, 
taking the heavy stock and advised shipments into account. No.6 
was £14 10s., and No. 10, £16 10s. per ton. 

Several of the leading factors report that their returns for the 
half year show no falling off as compared with the corresponding 

riod of last year, and in some instances the te is much 
larger. Business, however, is less profitable than formerly, com- 
petition having reduced quotati everywhere to a minimum, 
whilst increasing the working expenses. 

Ata ting of the directors of the Birmingham Bolt and Nut 
Company, Limited, held on Thursday at the works, a resolution 
was unanimously carried proposing an interim dividend at the rate 
of 10 percent. per annum for the half year ending 30th inst., pay- 
able on the Ist August next. 

On Monday morning a conference of the representatives of the 
council of the National Association of the ut and Boltmakers 

















was fined upon each. The proceedings of yesterday were taken in 
pursuance of the provision as to inquiry in the event of conviction 
under the Act, and are of special interest to the large number of 
colliery managers in the country. Mr. Headlam took time to con- 
sider his decision. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


A very gloomy feeling is’ beginning to prevail throughout the 
iron trade of thisdistrict. The markets, which have now been in a 
most depressed condition for an unprecedentedly long period, still 
show no signs of an early improvement. Not only is there very 
little new business coming to hand, but prices are so low that what 
makers are doing must in very many’ cases be at a loss, whilst 
merchants complain that where they have made sales consumers 
are stopping deliveries, as they are securing no new orders on which 
to work up the iron. There was again an extremely flat market 
at Manchester on Tuesday, with holders pushing for sales at 
reduced prices. There were, however, very few inquiries and little 
or no business doing, the continual downward movement in prices 
only tending to make buyers still less inclined to give out their 
orders, as they cannot satisfy themselves that the lowest point has 
yet been reached. 

Lancashire makers of pig iron have not altered their quotations, 
which for delivery into the Manchester districtremain at 55s, per ton 
for No. 3 foundry and 53s. for No. 4 forge, less 24 per cent.; but 
these are figures which almost preclude the possibility of securing 
new orders in the present state of the market, as even in the 
immediate vicinity of their own works the local smelters are being 
undersold by north-country makers. Notwithstanding this, how- 
ever, Lancashire makers show no disposition to still further reduce 
their quotations, the feeling being to cease making altogether for 
the present rather than attempt a ruinous competition with the 
north-country houses. 

There is little or no demand for either Lincolnshire or Derby- 
shire irons in this district, and there are no transactions on which 
to base quotations, which inally may be said to be without 
change. 

Middlesbrough iron is being offered here at lower prices than 
last week, ex, be quotations for delivery into the Manchester 
district being 49s. 6d. to 49s. 9d. per ton for No. 3 foundry, 48s, 9d. 
to 49s. for No. 4 foundry, and 48s. 6d. to 48s. 9d. for No. 4 forge 
net cash ; but prices are very irregular, ready holders pushing sales 
for prompt delivery at extremely low rates, and it is difficult to fix 
a basis for the actual market value of G.M.B.’s, The new Middles- 
brough terms which came into operation this month are meeting 
with a considerable amount of opposition from merchants in this 
district, and with so much competition it is doubtful whether they 
can be fully enforced at present. 

The manufactured iron trade shows no improvement, and so 
far as founder’s work for builders’ materials is concerned, the 
joiners’ strike at Manchester is naturally tending to add to 
the depression by retarding and putting a stop to building 
operations, which are usually very active at this time of the 
year. Amongst general founders and forge proprietors there 
is very little doing, and in some cases the works are being 
stopped entirely for the present for the want of orders, Makers’ 
quotations for delivery into the Manchester district are about the 
same as those given ‘in my last report, Lancashire bars bei 

uoted at £6 12s. 6d. and Sheffield and Staffordshire ditto at ro 
t5e.; Middlesbrough puddied bars at £4 12s. 6d. and Staffordshire 
h ditto about £5 per ton, but there isa good deal of underselling to 
secure orders, 

In the coal trade business is dull, with the exception of engine 
classes of fuel, which are scarve and stiff in price; supplies are 
abundant in the market, and for all descriptions of round coal 

uotations are now quite as low as they were before the strike. In 

act, the stoppage of the West Lancashire pits for the past three 
weeks has scarcely been felt, and at many of the Wigan collieries 
there are still considerable stocks on hand. The demand for best 
coal is very limited, and cormmon coal, with the exception of some 
of the better sorts suitable for steamer’s use and brick making, is 
a drug. Burgy meets with a fair demand, and slack sells freely at 
a slight advance upon last month’s rates. The average pit prices 
may be given about as under :—Good Arley, 10s, to 11s.; Pember- 
ton four feet, 8s. to &. 6d.; common coal, 6s. 6d. to 7s.; burgy, 
5s. 6d. to 6s.; and slack, 4s. 6d. to 5s. 6d. according to quality. 

The shipping trade is very quiet, Lancashire colliery proprietors 
being wail to compete with the low prices ruling in other dis- 
tricts. 

In one of the West Lancashire districts most of the men have 
returned to work on the masters’ terms, and although their example 
has only been followed to a very small extent in other quarters, 
there are indications that the men will not hold out very much 


longer. 

“The demand for all qualities of hematite iron remains quiet but 
steady, and the position in the district as to work in hand is much 
the same as it was a month or two ago. Makers have orders on 
their books and have made arrangements for delivery which, it is 
thought, will keep them fairly employed up to the close of the 
present season, and the prospects of an apparently good trade in 
the autumn are looking brighter. There is, however, less conti- 
dence in the future than there was some time ago, owing perhaps 
to the likelihood of England having to take some part in bringing 
about a settlement of the Eastern difficulty. Prices are firm at the 
following rates :—No. 1 Bessemer, 67s, 6d, at maker’s works ; No. 
3 forge, 64s, 6d. a ton; and white and mottled samples, 61s. Stocks 
are kept very low at all works, and there is no possibility of an 
accumulation so long as deliveries are as well maintained as at 





resent, 
" The steel trade isin a comparatively good pote, several foreign 
contracts of some magnitude, together with good orders on home 
t, at present engaging the attention of makers. The demand 





was held at Darlaston, Mr. Taylor, of M , pr ig. 
After long discussion as to the best means of settling the dispute, 
it was resolved to recommend the members now locked out in 


South Staffordshire to submit the present dispute to arbitration, 
such arbitration to be approved of by both employers and employed ; 
and that the said arbitration be based upon the ruling prices paid 
since 1872. ‘That this council tenders its thanks to hos 
employers who are paying the 1872 list; and regret that a false 
report has been bef ted to the effect that the council intends to 
call out the members now working, such a statement being entirely 
untrue.” 

‘The termination of the Bromsgrove strike has had the effect of 
causing one or two firms in the district to increase their discount 
upon nails by 5 a cent. 

The mills and forges of North Staffordshire have been put on 
further reduced time. It is found to be a difficult thing to get 
orders, and what are obtained only represent about one-fourth the 
ordinary production of the locality. 

Ai one of the few places where trade has been tolerably good, 
as in North Staffordshire, the Ravensdale Forge, Tunstall the 
terrible boiler explosion last week has thrown over 200 men out of 
employment fora time. There were 360 men employed at the 
works, but a large number are engaged in clearing away the vast 
heaps of wreckage. The puddlers and chief hands will not, how- 
ever, come down to labouring work. 


for general steel products is quiet, and the mills are not fully 
employed. Prices are low, and allow only of a small margin for 
rofit. 
' Iron shipbuilders are in want of new work, as their yards are 
not nearly supplied with full complement of ships in coustruction. 
The demand for the iron steam and sailing marine at present is 
very slow, owing to restricted foreign trade. 
inished iron workers are not working their mills full time, 
neither in the bar nor the plate trade. 2 ic oele 
Iron ore is in quiet request, but a steady business is doing, and 
smelters are taking average supplies at the late rate of prices. 
The coal trade is inanimate, and the consumption of manufac- 
turers is small. The value of steam coal is about 10s. per ton 
delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

QuteTupE is still the rule, and transactions in several depart- 
ments of the iron trade are being kept within narrow limits until 
the results of the quarterly wore ve are seen, The merchant 
buyers hold that pat nowan of branded iron can very well afford to 
lower the list prices by £1 ton, although it is generally admitted 
that commoner iron is dy so low that it would be almost 








An important case came before Mr. Headlam, the stipendiary 
magistrate, and Mr. Dickenson, the chief ii of mines, at 
Stoke-on-Trent on Tuesday. It was the first inquiry under the 
ae Mines Regulation = of oS eee Ap con yee of a a 
cated manager against whom complaint of misconduct or neg 
had been made to the Home Secretary under the 32nd section of 
the Act, and the inquiry was ordered by Mr. Cross, In February 
last an explosion took place at the Parkhall Colliery, Cheadle, 
ing i nee oo’ y- rare 

uently Mr. Southall, the manager of the colliery, was summ on’ 
Liters’ the tangistuntes on cit a charges of neglect, and 


Pp to effect any further reduction under existing con- 
ditions. In the manufacturing branches there has been little 
change during the week. At some of the local works there is a 
tolerable a of bars, strips, sheets, and plates, and at two or 
three establi ts a moderately good uction of hoops. At 
one works, indeed, the hoop _ is Se ht to be so — that 
another mill has just been put down for the purpose 

the power of production 4 that particular respect. There 
nevertheless, a great quantity of machinery idle all over South 
Yorkshire and ire as well as in Sheffield itself, and fewer 





men by 20 to 50 per cent, are employed than was the case a couple 
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«f years since, Both at theiron and steel works there was a great 
influx of labourers from the agricultural districts during the recent 
term of prosperity, because these men could earn 24s. to 28s. per 
week as against the 14s. to 18s. they were paid for farm labour. 
Now, however, these men have for the most part “returned 
whence they came,” so that one hardly sees the palpable distress 
that must otherwise have been evident under the existing state of 
trade. At the collieries this immigration of the agricultural men 
was even more marked than at the ironworks, because the new 
comers speedily picked up the ways of the colliers who were 
to the “‘ manner born,” and earned wages which must have been 
to them little less than Utopian. The process of depletion has 
operated fully in these cases, so that at the present time the 
miners who are at work mostly claim to be old hands, In 
this connection I may remark that the leaders of the miners’ 
association are now engaged in stumping both Derbyshire and 
South Yorkshire in order to resuscitate the almost dead union. 
They are being aided by Messrs. W. Brown, Pickard, and other 
miners’ leaders, and claim to be having fair success amongst the 
backsliders, The Shireland Colliery Company, promoted b 

and chiefly consisting of this same association, is now likely to be 
wound up, a petition with that end in view having been filed in 
the High Court of Justice, by Mr. Thomas Colborne, of Newport, 
Monmouthshire, a creditor of the company. I do not suppose 
anybody is sufficiently interested in the company to oppese the 
prayer of the petition—in fact, I believe everybody concerned 
would be glad to get rid of the affair. 

In ores the week’s transactions have been on much the same scale 
as for some time past, and the same remark has equal application 
to pig iron sales. Most brands of Derbyshire, Lineolnahire, and 
Yorkshire pigs remain quiet in price, foundry numbers having the 
preference as to donned 

The directors of Davy Brothers, Limited, issued their fifth 
annual report on Wednesday morning. The directors propose to 
divide profits at the rate of 30s. per share, free of income tax, 
which will leave £1966 3s. 5d. to be carried forward to next year’s 
account. 

The annual report of the directors of the Eyaw Lead Mining 
Company, whose mines are about a dozen miles from Sheffield, in 
Derbyshire, has just been presented to the shareholders, most of 
whom reside here. The working of the Glebe mine is stated to 
have been satisfactory, and as the ore is exceptionally good it 
always sells at the best market price. The accounts show the year’s 
receipts to have been £2955. 

In the Bessemer branches there is a steady amount of business 
at several works, although there is still very little doing at many 
others. The product of the converters is still for the most part 
devoted to the rail mills, which are fairly busy at the three or four 
most modern establishments of the town and district. At the 
Pheenix Works of Steel, Tozer, and Hampton, some additions are, 
I hear, being made to the plant, the works being well engaged, 
mostly on orders from various British and Irish lines of railway. 
At other and larger establishments there is a moderately good pro- 
duction of tires, those of the largest sizes for locomotive driving 
wheels and the like being in most regular request. 

There has been no material change in the cast steel branches 
since I wrote last week. The production is rather small, and the 
epee to the United States are still on a restricted scale, 
although every effort has been, and is being, made to put the steel 
into that market at acheaper rate. Some time ago the Manchester, 
Sheffield, and Lincolnshire Railway Company reduced their rate 
for steel from Sheffield to Liverpool from £1 to 12s. 6d. per ton ; 
yet I do not hear that this drop or similar concessions by the ship- 
ping agents has had any marked effect. 

The local papers paragraphically announce that Mr. W. Wright, 
of Sheffield, has just completed several new appliances for econo- 
mising the use of fuel for steel-tempering, cooking, and other 
purposes, by means of ingenious applications of his air-gas 
apparatus, 

During the week petitions for liquidation have been filed by 
Albert Waterfall, Havelock Steel and Iron Works, Blonk-street, 
Sheffield, with debts amounting to £2200, and by George Worrall, 
jun., of Killamarsh and Barnsley (trading at the latter place in 
partnership with George Senior as Senior and Worrall), colliery 
proprietor, with liabilities stated at £3500. 

The coal trade remains very quiet. At the Mapperley and some 
other pits, portions of the staff of miners are on strike against 
attempted reductions of wages. 

Messrs. Newton, Chambers, and Co., of ‘Thorncliffe Ironworks 
and Collieries, have decided to shut down another of the collieries 
owing to the slackness of trade, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tne iron market was rather more firm at the date of last letter, 
on account of some anticipated trouble with the miners, and a 
consejuent disposition evinced by ironmasters to curtail the output. 
Since then the impression that the demands of the miners would 
not be conceded has become general, and confidence has been 
restored on it becoming known that even were the men to be suc- 
cessful in a number of cases, no serious embarrassment would 
ensue. The ironmasters, too, appear to have quite abandoned 
their intention of diminishing the output. For these reasons, and 
also b of the shipping returns being considerably less in bulk, 
the firmness which characterised the market last week has not 
been maintained, prices of both warrants and makers’ brands 
exhibiting a slight decline. Our supplies of pigs from the North 
of England are not quite so large, though they still exceed those of 
a year ago. Inthe course of the week four furnaces have been 
relit at Lugar Works, making in all 110 in blast, as compared with 
116 at this time last year. Close upon 2000 tons of pigs have been 
placed in Messrs. Connal and Co.’s Glasgow stores since last week, 
the reserve there now amounting to about 142,000 tons. 

Business opened in the warrant market on Friday at 54s. 3d. one 
month, and 54s, 24d. cash, but in the afternoon 54s. 1d. cash and 
54s 14d. one month were accepted. A small but steady business 
was done on Monday at 54s, 1d. cash, There was more firmness 
in the market on Tuesday, when a fair quantity of iron changed 
hands at 54s, 3d. and 54s. 4d. cash. A quiet business was done on 
Wednesday at 54s, 3d. cash, and 54s. 44d. month fixed. To-day 
— Thursday — there was a small business in the forenoon at 
his. 3d. and 54s, 2d. cash, and no transactions took place in the 
afternoon. 

Makers’ iron is in fair request in most instances at about last 
week’s rates, some brands, however, showing a slight decline. 
Jood marketable brands, Nos. 1 and 3, have declined 6d. each ; 
Coltness, No. 1, 6d; No. 3, 1s.; Monkland, No. 3, 6d.; and 
Govan, No. 1, 6d. The corrected figures are given on another 
vage. 

’ Last week's shipments of pigs amounted to 11,675 tons, as 
against 9548 in the corresponding week of 1876, and the total 
decrease on the year to date has now been diminished to a small 
figure. In the week ending June 30th we imported at Grange- 
mouth from Middlesbrough 5675 tons, as against 3610 in the cor 
responding week of last year. : 

he manufactured iron trade is dull and quiet in all its depart- 
ments. 

The coal trade in the West has, if anything, been duller than 
before, the demand for house and steam qualities having consider- 








ably slackened on t hing | near ap’ “ey of — wc 
holidays. There will, presently, however, a large deman 
f mrs cargoes for She Canedina traders, and in view of this fact 


rices of all sorts are maintained. In Fife and Clackmannan prices 
ave somewhat i d in q’ of the lock-out, as the 
stocks of coal are now all but exhausted. But the rs in 
other parts of the country are endeavouring to supply the demand, 


which it is expected they will readily be in a position to meet. 








On Thursday and Friday last week a earn inquiry was held at 
Wishaw, before Mr. Joseph Dickinson, her Majesty’s inspector of 
mines, regarding the flooding of the Home Farm Oolliery, near 
Hamilton, in January last, and the loss of four lives. The deposi- 
tions taken in private by the procurator-fiscal were read over, and 
several additional witnesses were examined, but no new facts of a 
material nature were elicited. It is believed that the only result 
of the inquiry will be to allay the agitation which has prevailed in 
the district since the date of the accident. 

The ironmasters continue to resist the demand of the miners in 
Lanarkshire for an advance of wages, A meeting of miners was 
held in the open air, near Rutherglen, on Friday, to hear the re- 
ports of the deputations that had waited upon the employers in 
that district, when it was reported that the masters without ex- 
ception declined to concede the advance. It was resolved, after 
an excited discussion, to continue at work for a week, at the end 
of which time another meeting will be held to determine what 
should be done. Ata number of the ironmasters’ collieries, the 
miners struck work when refused the advance, but in some cases 
they have since gone down the pits. 

The agitation for an advance of wages has broken out in the 
county of Ayr, the miners of Kilmarnock, Hurlfori, and Galston, 
having each appointed committees to meet together and come to 
an agreement as to the course to be adopted to secure an increase 


pay. 

The lock-out in Fife and Clackmannan continues, and there is 
no indication of a termination of the struggle. The union leaders 
are endeavouring to induce the young men to migrate to Lanark- 
shire and elsewhere, so as to diminish the number requiring relief. 
The local funds are now understood to be all but exhausted, but 
money is being received from the Miners’ National Union. 

A ting of delegates from all the mining districts of Scotland 
is being held in Glasgow to-day—Thursday—at which Mr. Mac- 
donald, M.P., is present, and the position of the men of Fife and 
Clackmannan is receiving attention, along with the question of a 
general advance of wages all over the country. This conference is an 
attempt to renew the regular delegate i which were held 
in Glasgow three or four years ago, at which all the arrangements 
for forcing up the wages of the miners to the high nage they then 
attained were concerted; but it is doubtful how far the present 
agitation will be successful. 

The coalmasters throughout Scotland are now, by means of com- 
mittees, taking steps with the view of establishing a federation 
which will enable them to cope more effectually with the measures 
of the workmen’s union. 

There is nothing new to report this week with regard to the 
lockout in the Clyde shipbuilding trade, with the exception that 
the firm of Messrs. A. and J. Inglis offered, a few days ago, to 
take hack their joiners on the old terms, and that the men, on the 
ground that they had been neutral throughout the dispute, have 
resolved to return to work. As for the rest, both parties have had 
meetings, and agreed to continue the fight. 

A strike of quay labourers at Greenock has, during the past 
week, greatly retarded the loading and unloading of vessels at that 
port 





Messrs. James and George Thomson, of Clyde Bank, Glasgow, 
have just launched the Firefly, a composition gunboat of 400 tons 
and 360-horse power, for the British Government. The Firefly is 
a sister vessel to the Firebrand, launched by the same firm about 
two months ago. 

Last Saturday I was one of a numerous party who were present 
at the trial trip of the Lord of the Isles, a splendid new river 
steamer, which has been built and engined by Messrs. D. and W. 
Henderson, of Meadowside, Partick, for the Glasgow and Inveraray 
Steamboat Company. The Lord of the Isles is 246ft. long, 24ft. 
breadth of beam, and 8ft. 6in. depth of hold; she has cost con- 
siderably over £20,000, and has been placed upon the route between 
Greenock and Inveraray, where she will make the journey daily— 
a thing which has never been done before. Next to the far-famed 
Iona, the Lord of the Isles is without doubt the finest boat on the 
Cres and on Saturday she kept up an astonishingly high rate of 
speed, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

NOTWITHSTANDING the large coal trade that is now carried on 
at Cardiff, nearly 100,000 tons being exported weekly, and from 
130 to 150 venie, some of large tonnage, leaving there weekly, 
great complaints exist as to the little general advantage derived. 
It appears that ship chandlers suffer even more than others. 
Vessels come in well laden with ships’ stores, and only few pur- 
chases are made, even for long voyages. The reason seems to be 
that shipowners have a personal interest in supplying stores, and 
that at other ports they can be bought at a less price than in Car- 
diff. I throw out the idea for the benefit of the Welsh traders. 
It is evident that in this age of competition they must reduce 
prices and enter more thoroughly into the field if they would see 
matters rectified. 

The firm stand taken by the associated coalowners in defence of 
a retention of the sliding scale has had a tranquillising effect, and 
if matters can be arranged between the representatives of the 
London bankers and the Plymouth and Aberdare colliers, a storm 
which threatened considerable disaster may blow over. 

A relief committee has been formed in connection with the 
union at Aberdare, and at a meeting this week it was decided to 
send circulars to all parts of the coal district applying for relief 
to the colliers of Ogmore and others who have to accept 10 
per cent, reduction. 

The feeling of the colliers generally in the matter is shown by 
their resolution to contribute 1s, in the pound towards the Aber- 
dare and Plymouth men, if they strike Fogg the 10 per cent. 

The average was well sustained in the coal exports from the 
Welsh ports last week, no less than 104,522 tons being sent. The 
Mediterranean and East Indies have taken the largest cargoes. 
Last week the totals were respectively 35,205 and 15,860, 

There is considerable improvement at Newport. The total coal 
exports from that place last week exceeded 16,000 tons, and the 
iron exports amounted to 2600. The activity this week is also 
marked, and the coal total promises to be yorrmg spo 

The total iron exports from the whole of South Wales amounted 
to the satisfactory quantity of 6320 tons, of which Cardiff sent 
3600, Newport, Mon., 2600, and Swansea 120. 

Taking the last week’s totals, they are certainly in marked con- 
trast. For instance, Newport sent 16,385 tons, and Swansea only 
11,051 tons. Newport sent 2600 tons of iron, and Swansea 120. 
There is, however, this to be claimed for Swansea, that it has a 
fair trade in patent fuel, spelter, copper, chemicals, and tin plate, 
which improves the condition of the port, and brings it up to a 
tolerable level with Newport. 

The ironmasters are beginning to imitate the action of the coal- 
owners, and a general reduction seems imminent. Notices are out 
at Blaenavon, Dowlais, Ebbw Vale, and Sirhowy, of a cessation of 
all contracts by the end of July. 

It is represented that although a of iron and steel 
continue to be sent, the benefit is ost nil, and in- 
spectors with whom I have come in contact say that the trade 
could not be worse, for no orders can be got, except by a sacrifice. 
Steel rails have been offered in some quarters as low as £6 5s, 
This cannot be put as a market quotation, and I fear the steel 
cannot be of a high order. Yet I am assured that there is more 
— on a steel rail at £6 5s., than upon an iron rail 
at 

The Rhymney Iron Company, in their annual report, admit a 
sada eh ton walle Bille Wille cap 20 low ws Ok. 

I stated last week that a loss had been incurred by that firm in 
last year’s transactions of £4000; the exact are 
£4732 10s. 4d., thus further reducing the working capital from 
£106,465 14s, 5d. to £101,733 4s, 1d, 





The Rhymney Ironworks are most carefully and economically 
worked, and in Mr. Laybourne the company have one of the best 
and ablest managers upon the hills. Hence, the report of the 
com is not only a fair index to the exact state of trade in 
Wales, both in iron and steel, but it should prompt the workmen 
to exercise extreme caution with respect to the notices which were 
issued at various works. I refer to this specially, as I fear an 
attempt is being made in some quarters to stimulate the men to 
eee possible reduction. alowners are very little better 
er am told, as a fact, that one large firm sunk £50,000 

year. 


_ The Bwllfa men have been offered a resumption of work at’ an 
increase of the ton instead of a reduction of 10 per cent.—the ton 
to consist of a ton and a quarter, 

There is no improvement in the Forest of Dean. Coalowners 
who stocked coal some time ago to keep the men in employ have, 
as might have been expected, lost heavily. The only place to keep 
coal in stock is in’ the pit. 

Tin works in all directions are slack. Cape de Verd figures as a 
customer for bars, and a little;is done with Bpain. 

Naples is on Welsh books for anchors and chains; Gothenburg 
for rails and nail rods ; Montreal for rails. 

The Neath and Breconshire Railway was taken over on Monday 
by the Midland Company. 








THE advance of the work at the St. Gothard Tunnel during the 
week ending the 23rd ult. was 30°3 metres at the Goeschenen side, 
and 17 metres at the Airolo side; a total of 47°3 metres, or 6°75 
metres = 22°14ft. per day. 

THE DikEcT PROCESS AND THE INDIAN MINERALS.—Mr. Walter 
Ness, who is now in England seeking some method for utilising 
the poor coal of the Central Presidency in the smelting of the rich 
iron ore found abundantly thereabouts, went, a few days ago, with 
the Association of Staffordshire Mill and Forge Managers to watch 
the working of the Casson-Dormoy gas furnaces in operation at 
the Round Oak Works of the Earl of Dudley, of which the 
inventor and patentee of the furnace is the manager. Additional 
interest att d to the inspection because of the recent discussion 
upon the Casson-Dormoy which has recently appeared in THE 
ENGINEER. Mr. Casson had made eve tion to receive his 
visitors, and he was accompanied by Mr. rf 'aget, C.E., of London, 
whoshowed anelaborate diagram of thefurnace. TheCasson-Dormoy 
was described and illustrated in our pages after the visit a year 
ago of the Institute of ical Engineers. Since that time 
the furnace has received that attention from Mr. Casson, which 
has added somewhat to its former economical working, and to the 
durability of a few of the parts most. exposed tothe flame. Afte 
the inspection Mr. Ness said that what he had seen increased his 
confidence that some method would be found which would accom- 
plish the object of his present visit to England. He had brought 
specimens of the ore and the coal with which he had to dea} in 
India, and should get them experimented with at certain of the 
ironworks where processes were in use likely to be of ser- 
vice to him. It was especially to be noted that whilst the iron 
ore was so rich that it contained 71 per cent. of metallic 
iron, the coal was so friable that it would not last more than 
two or three minutes ina flash of red fire. It wasclear that in the 
process of smelting, the ore and the coal must be kept apart, and 
in this view those with whom in India he was associated concurred. 
We concur with Mr. Ness, that a direct process adaptable 
to his materials must surely be within reach. Mr. Ness 
promises to communicate to the Staffordshire Mill and Forge 
Managers the result of his experiments by different methods, and 
in various parts of the kingdom ; and further to seek their advice, 
for which he expresses respect. Mr. Ness has our warmest wishes 
for his most complete success in the very important inquiry in 
which he is engaged. 

Raltway EXPERIMENTS MADE BY THE EASTERN RArLROAD 
ASSOCIATION OF AMERICA.—The Springfield (Mass.) Republican of 
recent date says :—A very interesting series of experiments have 
been in progress on the Boston and Albany road the past few days 
by means of the dynagraph-car of the Eastern Railway Association, 
in charge of P. H. Dudley, which has been run between Spring- 
field and Worcester on both freight and passenger trains to test 
the relative amount of power required at different points along the 
road, especial reference being had to the Springfield and Charlton 
grades. The experiment on the Modoc train, leaving Spring- 
field at 6.30 a.m., which on the day in question consisted of two 
sleepers, four passenger and baggage-cars and the dynagraph-car, 
showed power required as follows :—For the first 2920ft. out of 
the depét the tension on the draw-bar was 6526 lb.; for the next 
mile 6460 lb,, the rate of speed being 32 miles per hour; for the 
next 6200 Ib., the speed being 36 miles, and for the last 1100ft. to 
the top of the grade 62501b. The last mile required the engine to 
produce 19,625,800 foot-pounds of power per minute. In going up 
the grade from East Brookfield to Charlton, beginning at the 
station, the tension on the draw-bar for the first 3880ft. was 
5722 lb. ; for the first full mile, the velocity being 37°5 miles, 4280 lb.; 
for the second mile, with 37 miles velocity, 5232 1b.; third, with 
36 miles velocity, 5450 1b.; fourth, which contains a sharp curve, 
with 37 miles velocity, 56121b.; fifth, with 41 miles velocity, 
5230 1b.; and sixth, which ran a little past the summit at Charlton, 
43561b. The engine had an 18in. by 24in. cylinder, and the track 
was in excellent condition. The maximum of the Springfield 
grade is 60ft. to the mile and the Charlton grade 51°47ft. At the 
8 curve the grade is about 49ft. Similar experiments were 
made on a freight-train of 27 cars drawn by the Adirondack, 
famous for her trials with the Mogul engine last summer, and 
showed that the tension on the draw-bar going up Springfield 
grade at a speed of 59 miles per hour was about 16,000 Ib., and 
the average strain going up Charlton grade at an average speed of 
about nine miles per hour was 14,5001b., the power required in 
the first instance being 84,840,000 foot-pounds. Near the top of 
the grade the power of the engine was tested by applying the 
brakes, and it was found that running at four miles per co, the 
engine could exert a tension of 17,000lb. Beyond this point the 
drivers would slip and little progress was made. Really, the 
most important experiments in which the association is just now 
ee are in testing the quality of iron and steel used for bridges, 

ils, axles and car wheels. Recent trials of the tenacity of iron 
used for various bridges and car axles indicate that much of the 
iron now in use will only stand about two-thirds the strain which 
it is guaranteed to resist. For instance, some iron now being put 
into a new bridge at the East, which is supposed to stand a pressure 
of 60,000 1b. to the square inch, breaks readily at 40,0001b., and a 
car axle supposed to be equal to 110,0001b. snapped at 70,000 1b. 
When it is borne in mind that the calculations of bridge-building 
engineers are based on the guaranteed strength of the iron, the 
reason for the fall of iron bridges becomes apparent at once, and 
instead of wondering at an Ashtabula horror, the wonder rather is 
that it is not repeated. The Eastern Railroad Association, which 
is making these experiments, represents all the railroads on the 
Atlantic coast north of Richmond, Va., and east of Pittsburgh and 
the Alleghanies, and was ane aboné ten years ago, has for 
its object the investigation of the vaiidity of patents and claims to 
royalties for the use of the same. S. M. Whipple, of South Adams, 
is the general agent. The scope of the association has naturally 
broadened, and it has been for the past few years largely e ed 
in testing the merits of various railway equipments with the idea 
of getting the best in every department. The pens que car isa 
curiosity in itself, containing, besides the dynagraph, which is an 
ingenious instrument registering exactly the amount of power 
required to pull a train, a chronograph which records the speed af 
the train every 74 seconds, an anemometer which regi the 
velocity of the wind, whether natural or caused by the motion of 
the cars, and a complete set of instruments for testing the hard- 
— Y ed ductility, density, and the amount of pon Bd rails, 

es, &c, 
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FAIRBAIRN AND HIS TIMES. 
No, I. 

Tax fame achieved by Fairbairn, both professional and 
popular, extending over almost the whole of the present 
century, sufticiently justifies the bulky volume, which, 
under the editorship ot Mr. Pole, has been devoted to the 
record of his life.* 

The volume comprises 507 octavo pages of good clear 
type, und is necessarily too expensive to be found to any 
large extent in possession of “working men,” as they are 
loosely called, or generally in those of the wage class, from 
which the hero of the tale raised himself. It would admit 
of much compression, and of the excision of much remotely 
relevant matter, and many repetitions ; and ff rig this 
might be done in a new and much cheaper edition, which 
might tind «a large circle of purchasers. Of this more 
anon. We shall in the first instance, however, reserve all 
remarks upon the volume or criticism upon the profes- 
sional labows of Sir William Fairbairn, until we shall 
have given a rapid sketch of the chief events in the life of 
this remarkable man, which may, through the pages of 
‘Tne Encinrer, penetrate down amongst working meu who 
arenever likely,except on the tables of mechanics’ institutes, 
to see the volume itself. William Fairbairn was born in 
the town of Kelso, in Roxburghshire, on February 19th, 
1789, an epoch remarkable for the production of many 
yreat men, and when Europe was already heaving upon 
the tempestuous billows of the French revolution, which 
was soon to change everything, and give a freedom, 
energy, and reward, to the men of toil previously 
unknown to them. He came of that class of sturdy yeomen 
who have been long the boast and the backbone of the 
Scottish nation. His father, Andrew Fairbairn, came of 
a line of small land occupiers who farmed “ portions” of 
land obtained by descent or rented from “ heritors ” of the 
class of larger “ lairds.” Andrew’s education was humble, 
as was also his position throughout life, which was chiefly 
that of a land steward to others. He was, however, a 
trustworthy, energetic, and persevering man, strong and 
healthy, and who finished a long life of humble 
and arduous duties heroically performed, of many 
vicissitudes, and often of much privation. He died 
at the ripe old age of eighty-six, having lived to 
see his son already become both wealthy and famous. 
Andrew married a spinster named Henderson—whose 
Christian name, singularly enough, does not seem to be 
given—daughter of « tradesman of Jedburgh, said to be 
the descendant through the female line of a family of 
Olivers, long settled as stock farmers somewhere on the 
northern slopes of “ Cheviot’s mountains drear.” She was 
a woman of great activity and most laborious habits in 
all the duties that devolved on her married life, though 
constitutionally her health and strength were not commen- 
surate to her activity of mind and body, and to the ardu- 
ous duties then imposed upon the mistress and mother of 
every Scottish home, more especially those of the humbler 
class. She bore to her husband, Andrew, five children, of 
whom William was the eldest; and few parts of his auto- 
biography are more characteristic of genuine good-feeling 
than those in which, in after life, William recalls with affec- 
tionate reverence his reminiscences of his mother’s domestic 
virtues and industry. For many years she spun with her 
own able hands—for she could spin from two rocks at once 
with both the right and the left hands—the whole of the 
woollen and linen cloths for the domestic uses and clothing 
of herself, her husband, and her children. From such 
parents we may discern something of the sources of our 

ero William’s powers, as developed in his after life. From 
his father was derived the athletic body and vigorous 
health and shrewd worldly wisdom, and from his mother, 
as in the case of so many other remarkable men, seem to 
have been derived the mental power and sagacity which 
throughout his life directed his thoughts and actions. 
Although departing from the rapid glance which alone 
space enables us to give of our hero’s early life, as recorded 
by himself in his autobiography, intercalated in this 
volume, we yet cannot refrain from quoting the following 
passage, as doing honour to Fairbairn’s heart, and charac- 
teristic of the lowly fortunes of the family just at the time 
when our hero, yet quite a boy, was entering the battle of 
life: —“* Whatadded tothe misery, and increased the troubles 
under which my mother laboured, was the loss of my 
youngest sister, Eliza, a beautiful child of two years of 
age. This was the heaviest blow my poor mother had yet 
received. She appeared to sink under her‘afiliction, and I 
well remember the intensity of her grief when she saw 
her eldest boy, almost a confirmed cripple, take the place 
of his father in the position of chief mourner. My sister’s 
funeral, doctor's bills, and the limited remittances received 
from Yorkshire, entailed a great deal of suffering upon 
the family, and before the following November, when my 
father returned, we had expended the last shilling, and 
were almost in a state of destitution. His return was 
most welcome to my distressed mother, whose health had 
suffered from the anxieties attendant upon the loss of her 
child, and the exhausted state of the funds upon which 
she depended for support.” Andrew Fairbairn’s return 
was from Yorkshire, whither he had gone to seek employ- 
ment, which did not turn out quite satisfactorily. 

The touching mention of William’s lameness has 
reference to a serious accident which he suffered in his 
tirst employment. At this time of severe suffering, and 
before his father’s return, William resolved, though only 
a stripling of fourteen years of age, to help the family 
fortunes by offering himself for employment at the new 
bridge of Kelso, then being constructed from the designs 
of John Rennie, and he was “ taken on ” asa stonemason’s 
labourer at three shillings a week, and employed to carry 
stones to the work upon the hand-barrow, then the poor 
appliance commonly employed for such transport, the 
barrow, with its load, being carried between two persons, 
who grasped its handles, a leader and a follower. The 
hima, on one occasion, when he was a leader with a 
coarse and unfeeling fellow, probably much more grown 

* The “Life of Sir W. Fairbairn, .R.8.” Partly written by 


Bart., F. 
himself, and completed and edited by W. Pole, F.R.8. London: Long 
mansand Co. 8vo. 








and stronger than himself, behind him as follower, sank 
under the weight of a too heavy stone, and as the barrow 
tilted the stone fell upon the prostrate William, and 
inflicted a terrible gash upon his right leg. William’s school 
education was of a very defective character, as recorded 
by himself, owing mainly to vicissitudes and poverty of 
the family. He was in succession sent to a small day 
school, to the parish school, of which a Mr. White was 
the master, afterwards to the school of a Mr. Fraser, and 
finally, for a few months, to an uncle who was a land 
surveyor aiid measurer at Galashiels, and from whom 
William seems to have picked up more information than 
from all the others. Owing, no doubt, in part to the 
defective methods of education then in use in Scotland, 
William never firmly grasped the rudiments of a plain 
English education, and laments in his autobiography his 
want of grammatical knowledge, and a slight knowledge 
of the classics, “so that (he said) to the present day (he 
was probably now, when writing, in middle life) I am 
unable to determine whether I write or speak correctly.” 
This is no doubt true, but from the various passages of his 
autobiography, and still more from his correspondence, 
whether friendly or on business, or science, it will be 
evident that his powers of expression in English were 
graphic, large, and seldom showed any sign even of want 
of grammatical exactness. In this respect he showed an 
intuitive power much greater than was evidenced in the 
case of a great contemporary, Mr. Telford, who never 
overmastered an occasional involved and inexact mode of 
speaking and writing. i 

After his return to Kelso, Andrew obtained employment 
as manager of a farm at North Shields, belonging to some 
coal proprietors in that neighbourhood, and was enabled 
to place his son William as apprentice to a Mr. John 
Robinson, a millwright, who had a shop and held the 
appointment of enginewright at Percy Main Colliery. 
Here Fairbairn’s first technical schooling really began, 
and by working overtime in shaping out wood wedges and 
wood segments for colliery shaft “cribbing,” he was 
enabled to help his family by some small occasional 
remittance. After some time, though still in the employ- 
ment apparently of Mr. Robinson, he was removed from 
the workshop and sent to Percy Main Colliery to take 
charge of the pumps and of the pit work connected with 
them, and here his first ideas of personal responsibility 
and the manly determination faithfully to perform the 
duties entrusted to him, seem to have ae fully realised 
by him. His duties were often severe, and the upshot of 
these was to keep the pumps in perfect working order ; 
and as accidents were frequent, he was often obliged, 
whether by day or night, to spend hours, working deep 
in the pump shaft, while exposed, already wet to the 
skin, to a drenching shower of descending water. In this 
employment he continued until he had completed the seven 
years’ term of his apprenticeship and had reached his 
twenty-second year. During this period Fairbairn made 
the acquaintance of George Stephenson, who was about 
his own age, and was the engine-tender at Ballast Hill, 
not far from Percy Main, and whose duties were some- 
times taken by him for Stephenson when the latter wanted 
a few hours’ leave of absence. At the conclusion of his 
engagement at Percy Main, Fairbairn went to Newcastle- 
upon-Tyne, and obtained employment as a millwright 
upon the erection of a sawmill which was then in progress 
at the Close. 








CONTRACTS OPEN. 


WODEN-STREET FOOT BRIDGE, SALFORD. 

IN our last impression we gave drawings of this bridge, and so 
much of the specification as referred to the abutments. The fol- 
lowing extract from the specification describes the ironwork. The 
contract comprises the manufacture, erection, painting, and com- 

letion of the whole of the wrought and cast ironwork of the 
ridge, including all labour and materials necessary for fitting and 
fixing the same in position upon the abutments now in course of 
construction, and maintaining the same in perfect order and con- 
dition for three months after its pletion and ing for 
public traffic; and also the providing, erecting, and afterwards 
removing of all the temporary materials, including all staging, 
piling, scaffolding, tools, tackle, and machinery necessary for 
erecting, fitting, fixing, and finishing off the work in the most 
complete and perfect manner, to the satisfaction of the engineer. 

There are two wrought iron main girders, of lattice construc- 
tion, hog-backed, 130ft. long over all, 10ft. deep at centre, and 
7ft. deep at the ends, with flanges 14in. wide. The main girders 
must be fixed on the abutments at a height of 19ft, above the 
towing-path, and be built with a camber of 3in. 

Platform.—The platform of the bridge consists of longitudinal 
planking, 9in. by 3in., ereosoted, and aan at every 5ft. by 
rolled iron joists Gin. by 4in. by gin., rivetted to the bottom flange 
of the main girders. The main girders are horizontally braced 
underneath with 3in. by 3in. by 4in. angle-iron, arranged 
diagonally, and are also stiffened at intervals of 30ft. with five 
overhead and side frames, tied together below by a tee-iron 6in. 
by 3in. by gin. : 

The whole of the plates (tee, angle, and other rolled iron) are to 
be of the best quality, by a maker to be approved by the engineer, 
sound, tough, free from cracks, flaws, indentations, and other 
defects, cinder, and other impurities, carefully straightened, 
flattened, and, where necessary, curved to the required shape 
before being drilled, so that the surfaces shall be in contact, 
They shall gauge everywhere the full thickness and dimen- 
sions figured or shown on the drawings; be truly planed 
at the ends, to make accurate butt joints, and shall in all 
respects be well and truly fitted and put ag with all 
necessary packing pieces, whether shown on the drawings or 
not. The edges of the plates forming the flanges of the main 
girders must also be planed so as to show a clean and 
perfect line on both sides of the girders, The whole of the rolled 
iron above mentioned to be capable of being bent to a right angle 
when cold without fracture, and of bearing a tensile strain of ten 
tons per square inch of section without permanent set, and at least 
twenty-one tons per square inch before fracture. The vertical 
bars for the main girders must be of angle iron 3?X3}x§ and the 
diagonals of angle iron 3ax3t xd forged or rolled in one piece, as no 
welding on of the ends will be allowed; they must everywhere 
gauge the full thickness shown or figured on the yan and be 
set out with especial care to the exact length req . They 
must be capable of being bent cold to a right angle without 
fracture, and of bearing a tensile strain of 12 tons per square inch 
without permanent set, and at least 22 pore ware inch before 
fracture. All the rivet holes in the diagonals and verticals as well 
as those in the flanges where the diagonals and verticals form a 
junction with them must be carefully and accurately drilled to 





templates through the whole thickness of plates required to be 





rivetted together at one operation, the plates being built up in the 
position they will occupy in the girder for this purpose, so that all 
the holes which have to be through by any rivet attachin; 
either the verticals or the diagonals to the flanges shall oe 
with each other, and the plates can be rivetted up without 
“* drifting” or “riming” out the holes, After drilling the sharp 
burr or arriss left by the drill must be taken off to prevent 
shearing of the rivets. The remainder of the rivet holes are to be 
carefully and accurat:ly punched to templates. 

Rivets.—The rivets must be made from the very best quality 
of rivet iron capable of bearing a tensile strain of at least eighteen 
tons to the circular inch of section before fracture. All rivets to 
be cup headed jin. diameter and 4in. pitch, the total height of 
the finished rivet to be not less than fin 3 no drifting will be 
allowed. The rivets at the bearings of the main girders, and in all 
cases where necessary, must be countersunk, whether so shown on 
the drawings or not. No rivets to be hammered when cold. 

Lamps.—Three single light lamps of the pattern shown upon 
the elevation are to be provided and fixed to the satisfaction of the 
engineer. 

Painting.—All bars, plates, angles and tee irons, are to be 
dipped in hot boiled linseed oil while they are at a temperature of 
about 200 deg. Fah. immediately after they are taken from the 
rolls and sheared and before they have suffered from the slightest 
exposure to the atmosphere or wet; and all ironwork before 
leaving the works must have one coat of best anti-corrosive paint, 
and the bridge after erection shall be painted with three coats of 
good oil paint of a colour to be ogee by the engineer. The 
engineer may order any tests to be made of the quality of the 
paint that he may think fit at the cost of the contractor. The 
contractor shall complete the whole of the works on or before the 
30th day of November, 1877, on which day he shall deliver up the 
works in a complete and perfect state and to the entire satisfaction 
of the engineer. 


CHIPPING NORTON WATER SUPPLY WORKS. 


TENDERS are invited for the construction of works of water 
supply for the town of Chipping Norton. Omitting the “‘ general 
conditions,” the following is an abstract of the specification, illus- 
a of the principal structures and details being given at 
page 26. 


Contract No. 1—WokRkKS AT THE GLYME FaRM. 


This section includes everything necessary for completing the 
pumping station at the Glyme, except the machinery comprised in 
Contract No. 3. 

Excavations.—Excavate, level and fill in all trenches for boundary 
walls, engine house buildings, reservoir, pits, walls and tunnels to 
the dimensions shown on drawings. Trenches for boundary walls 
to be stepped if necessary. No undercutting will in any case be 
permitted. Some portion of present tunnel, which is framed 6ft. 
square outside and driven as shown in drawing of preliminary 
operations, will lie within area of reservoir, but about 12ft. of 
tunnel 6ft. by 6ft. will remain to be lined with brick; this tunnel 
must by open cutting, if preferred, be continued by contractor 
28ft. further forward. The present branch tunnel 6ft. by 3ft. for 
a length of about 30ft. to be uncovered from surface and excavated 
to full width for culvert as hereinafter specified. This lies ata 
depth of about 11ft. Present pipe drain in drainage heading to be 
connected into centre of reservoir with proper gradient to act as 
slush pipe. Contractor finding all materials necessary to adapt 
present drain pipe to the purposes of aslush pipe. Fill in and 
make sound present drainage heading, and fill in present trench 
containing drainage pipe. Level over same and form up all slopes, 
and cover reservoir with good soil, and sow with grass seeds all 
ground on site of works or adjacent thereto which shall have been 
so levelled and formed ; excavate trenches and lay drain pipes to 
take off rain water and surface drainage to the satisfaction of the 
engineer. Form up all roads as shown on plan, and make good 
approach to main entrance with 9in. of good hard broken stone 
rammed solid. Puddle of good sound tough quality, well worked, 
shall be laid over crown of reservoir and shal] be commenced only 
when directed, and shall be carried up from each haunch simul- 
taneously. Culverts shall be based on puddle, and sides carefully 
backed with same by hand about 3in. thick; no puddle over 
crowns. Sound and suitable clay from excavations to be burned 
into ballast in such quantities as may be needed for concrete paths, 
&e. 

Concrete.—Concrete to be made of one part of Portland cement 
and six of hard burnt ballast, thoroughly mixed while dry 
and then wetted with as little water as possible and well turned 
over ; mixed fresh every day and varried to the spot where it is to 
be used and there deposited without being shot from a height. 
Foundation of walls of engine house buildings to be of concrete 9in. 
thick, and concrete arches to be turned between cast iron girders 
for floors of engine and boiler house, and sprandrils to be also filled 
in with concrete, and engine room floor made up to required level. 
Floors of coal store will not be required to be so made up, but only 
to level of top crowns of concrete arches, which level will be carried 
through coal store floor, which, on solid ground, will be of ballast 
and tar 3in. thick. Concrete shall be laid all over bottom of reser- 
voir Yin. thick, formed up to true curve to receive invert, also 
concrete under walls 12in. thick, and carried up in level courses 
not exceeding Yin. high behind walls, of an average thickness of 
12in. from footings. Stepping of concrete in more than one layer 
strictly forbidden, and effectual means to be observed for securing 
the proper adherence between the successive layers. 

Buildings, Reservoir and Culverts.—Build of bricks set in mortar 
composed of two-fifths lime to three-fifths sand or ballast, well 
ground in a mill, the engine and boiler house and coal store with 
chimney stack, as shown on drawings coloured red, footings to be 
two courses on concrete, respectively 3 bricks and 24 bricks wide, 
plinth to be 2 bricks thick to a height of 2ft. above ground line, 
then reducing to 14 bricks thick with a double course of moulded 
blue bricks. Walls to be carried up to fuli height of 11ft. to wall 
plate and flat pointed both sides. Build door and window openings, 
as shown, with gauged arches of white bricks, Partition walls 
to be Yin. thick, with coal openings 3ft. by 3ft. as shown be- 
tween coal store and stoke-hole. Build chimney stack as 
shown, lined with fire-bricks on edge to level of wall plates. 
Inside of fire-bricks to measure 12in. square. Back wall of 
buildings to be of sound rubble stone 18in. thick. Boundary wall 
to be 6ft. Gin. high of rubble stone, set in mortar 18in. thick, with 
coping of rough flat stone set on edgein mortar. Piers of entrance 
grates to be of particulars and dimensions shown in drawings, set in 
hydraulic mortar, same as hereinafter specified, with large freestones 
drilled for hinges of gates, which are to be fixed with lead in same. 
Also to provide guard-posts to corners of gates. Window sills 
and door steps to be of approved stone, rubbed and fixed. Floor 
of engine and boiler house to be finished in cement and sand in 
equal proportions. Buildings to be roofed as per drawings, and 
slated with Welsh countess slates, with plain ridge crease and 
small iron finials, Provide proper flushings and rain-water 

ttering, with two pipes and connections to drain. Provide 
} bom for coal store, stokehole, and engine house of l}in. deal 
ledged frames, tongued and beaded, braced and hung with 3in. 
wrought butts, and all bolts, locks, and fastenings. Provide four 
window sashes, as shown, deal frames, oak sunk, sills 1}in., 
hung sashes, glazed with 13 oz. crown glass. Provide bull’s-eye in 
gable of engine room, framed and glazed, and hung on swing 
pivots; bull’s-eye at coal store end to be fitted with iron netting. 
Woodwork to be painted three coats in oils of approved colour. 
Interior of coal store and boiler house to be thrice limewashed, and 
engine house to be ceiled, and walls thereof rendered and set and 
colo’ Provide double entrance gates, as shown, framed, 
ledged, braced, and filled in with inch deal, ploughed, tages, 
and beaded, with wicket gate, saddle-back capping, grooved and 
rounded. Well hung with improved hinges, and provided with 
bar, lock, bolts, and latch, One tie beam of roof to be Yin, by 
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9in. timber, provided with strap of 3in. by 4in. flat iron, and iron 
ring 3in. diameter of jin. round iron, forged and welded, to be 
fixed as directed, suitable for hoisting heavy machinery. Build 
with bricks, in mortar composed of two parts of Aberthaw blue 
lias hydraulic lime, ground in a mill, with five parts of burnt 
ballast, free from dirt or rubbish, the water-tight reservoir, of 
rticulars and dimensions shown on drawings, having a mean 
ength of SOft., and a mean width of 25ft., all bricks to be well 
bedded and flushed with mortar, and carried up in level courses 
all round, so that no part of the walls shall at any time be more 
than four courses higher than the remainder. Footings to be in 
three course, the two lower double and 4}, 4, and 34 bricks wide 
respectively, the lower portion of wall to be 3 bricks thick 
toa height of 4ft., thence reducing in two courses of quarter bond 
to 24 bricks thick for a further height of 6ft. Gin., thence reducing 
as before to 2 bricks thick for the remaining height of 6ft. 6in., 
the walls having a batter of 1 in 12. All joints to be struck. 
Bottom of reservoir to be an inverted arch of 2ft. versed sine and 
two rings thick, carefully bedded on concrete and set to true 
curve. A well 3ft. square to be carefully built in centre of invert 
in cement, and slush pipe to be carefully set therein, so as 
to be perfectly water-tight. The mouth, sluice valve, and 
12in. cast iron pipe, toa length of 18ft., to be provided and con- 
nected to drain ; centre line of invert to fall 3in. towards slush pipe. 
A division wall two bricks thick to be built across reservoir S8ft., 
mean, from end wall to form a pumping well as shown. A sluice 
door and slide of particulars and dimensions shown on drawings to 
be made and fitted thereto so as to shut off pumping weil if desired. | 
Frame of sluice to be of oak planked with pine, and having a semi- 
circular wire screen in front thereof. Lifting gear of sluice to be a 
stand and rack and pinion, or a screw if preferred. Sluice must be 
made and left perfectly sound and water-tight. With a view to 
spare unnecessary weight, the screen wall to be pierced with 
arched opening above water line as shown. Part of front wall of 
engine house will be built on this wall. Floor of engine and por- | 
tion of boiler house over pumping well to be formed of cast iron 
girders, eight in number, with concrete arches and floor as herein- 
before specified. A trap 4ft. by 5ft. of cast iron gin. thick in 
hinged frame to be bolted in engine room floor; opening in concrete 
to be lined with brick, and cast iron plates fin. thick between 
girders. Freestone bearing stones 18in. by 18in. by Gin. being 
built in walls to carry each end of girders, and each girder to be 
bedded on three thicknesses of best roofing felt. Build suitable 
well in pumping chamber 18in. deep to take lower end of suction 
pipe and valve. Build culvert of the particulars and dimensions 
shown on drawing, 40ft. long with a uniform fall of 1 in 120. 
Build branch culvert of the same dimensions 30ft. long following 
line of present small tunnel. These culverts are intended to collect 
the water which flows through the oolite rock immediately over 
the blue clay and to pour it into the reservoir. The crowns of 
culverts to have holes 2}in. by 2}in., as shown, at intervals of 18in. 
along their length for the ingress of the water. The sides of cul- 
verts to be well puddled to the blue clay in which they will lie, in 
order to preveat the water from passing under them, and the 
crowns to be packed over with clean selected stones up to surface 
level. The end of culvert to be well bonded into tank wall, and 
the further end to be walled up. Reservoir to be arched over by 
two rings of brickwork with a 4ft. rise, as shown on drawing. To 
spring from bricks carefully cut and rubbed to correct splay, and 
set in cement, together with the three courses immediately under 
them, and to be built on stout close battened centres with ribs 
5ft. apart and suitable uprights and striking pieces. Bricks to 
be laid close, and built from each side simultaneously, with 
openings for ventilators and traps as shown. Centres not to 
be struck without permission of engineer. Provide and build 
in. haunch of arch four ventilators of 12in. in diameter, 
pipes covered on surface by cases of 45 brickwork covered 
with tiles, and having a cast iron grating in front 12in. by 6in. 
Crown of reservoir to have two traps 10ft. by 5ft. of 2in. deal 
wrought, tongued, and iedged, with 4in. by 3in. oak frame, four 
hinges and two bolts to each. Opening in crown to havea cast 
iron curb jin. thick fixed in same, and a lining of 9in. brickwork 
carried up to surface in cement. Provide and fix a ladder 12in. 
wide with sides of 2in. by 2in. by jin. angle iron and rounds of 
\in. bar from engine-room trap to bottem of reservoir as directed. 
uild and line with 44in. brickwork a pit for rack or sluice door, 
and provide l}in. wrought tongued and ledged flap for same. 
Build foundation for engine and pump about 6ft. by 3ft.; set 
boilers in brickwork, as per drawings, lined with fire-bricks. And 
attend on engine fitters. Bills of quantities will be supplied to 
contractor, and surveyor’s charges for preparing same shall be 
payable by contractor. 


Contract No. 2.—SErvice RESERVOIR. 

Excavator.—The ground to be excavated over the entire area to 
the form and dimensions shown in drawing. Should any sound 
stone be met with in sinking the trenches for the walls it may be 
deposited separately for use in the walls. Excavate for overilow 
and for all pipes, and provide drain pipes to a sufficient distance 
from the reservoir, say about 30ft. Form road 8ft. wide from 
occupation road to reservoir, say about S0ft. 

Concrete.—Spread a layer of concrete 12in. thick over the entire 
area of reservoir 9in. wider than footings of walls, with requisite 
slopes in bottom of reservoir, as shown. Bed and surronnd all 
pipes penetrating walls in concrete, and fill up any inequalities of 
foundation with same. Concrete top of walls 4in. thick. 

Stonework.—Build reservoir of sound local rubble stone set in 
hydraulic lime mortar of similar quality to that specified for 
Contract No. 1. To be in two parts, with a central wall, and 
arranged as per drawings, to be worked either separately or toge- 
ther. Each portion to have a (mean) length of 80ft. and a (mean) 
width of 32ft. Gin., with a total height of walls above foundation 
(exclusive of parapet 2ft. Gin. high in brickwork) of 15ft. Walls 
to be Sft. Gin. thick at bottom; at the height of 9ft. the thickness 
shall be 7ft. Gin. reducing by equal batier to 3ft. Gin. at top. 
A projecting frieze Gin. deep by 12in. high to be left as shown 
All stone used shall be set in its natural bed, no stone of less than 
550 cubic inches to be used, and at least one stone 18in. longand 
not less than 65 square inches in face to be set as a header in each 
face of wall not more than 3ft. apart, and all stones to bind well 
together, with not exceeding jin. of mortar joint. Outside face to 
be cleaned down and pointed with blue ash mortar. Build double 
flight of steps at one end of brickwork, as shown, treads to be of 
bricks on edge in cement. Spandrils and fillings may be of 
rubble stone. Provide handrail of lin. barrel tubing, and lin. 
upright for same, sunk into brickwork. Provide stone coping for 
parapet, set in cement. Tops of walls to be covered with 4in. of 
concrete, properly sloped to gutters. Form gutters for roof on 
top of walls 10in. wide by 4in. deep on each wall in cement, and 
lead same to proper heads, and provide and fix to 3}in. rain water 
pipes complete and connect to drains. Line with 4}in. brickwork 
in cement two waste overflow weirs, 2ft. Gin. wide by 3in. deep as 
shown, to be 18in. below top of wall. Centre wall to have a 
sluice way in centre at level of floor, opening to be 24in. long by 
18in. high, splayed outwards as shown, to be lined with 9in. brick- 
work in cement, and an arch turned over same three rings thick 
with an uniform rise of one-quarter span. Sluice frame of a 
double sill, and jamb to be 8in. by 4in. oak, and door to rise into 
hollow of wall to be of 3in. pine. Provide ljin. rod rack, and 
frame complete for working same. Provide and fix two 7in. cast 
iron slush pipes, with mouthpieces and sluice valves connected to 
drain outside reservoir. Connections and pipes for pumping 
mains and town supply will be supplied by the town council, but 
contractor will fix them in cement and concrete where they enter 
reservoir, and be responsible for soundness of same. Also attend 
to main layers and fitters. To fix stand pipes, &c., in reser- 
voir and build four valve pits lined with 4in. brickwork 
and. covered with 2in. deal framed flap 3ft. square. Interior 
of reservoir to be plastered with cement and sand in | 
equal proportions lin, thick throughout, and left perfectly ' 





| 12in. by 12in. by fin., be 


| diameter by 2ft. 3in. high. 
| of B. B. H., S. C. crown or equal quality Staffordshire or Shrop- 


sound and watertight. Provide iron ladder for each division. 
Reservoir to be covered with corrugated sheet iron in two portions 
of 35ft. span each. Sheet iron to be of No, 18 B. W. G. swept to 
true curve, with din. lap, double rivetted at joints. Principals of 
2in. by 2in. by fin. tee-iron, 12in. number, in each roof, trussed 
with 1} tie rods, 14in. suspension rods, and 2in. by 2in, by fin. 
angle iron struts, crown stiffened in centre by a longitudinal tie of 
2in. by 2in. by jin. tee-iron, from principal to principal through- 
out the length. Toe of principal to be rivetted toa shoe plate 

Jdea on stone walls, and bolted to stone 
with two jin. jagged bolts. Gables to have 2in. by 2in. by jin. 
angle iron principals bolted to wood frame of louvre boarding ; 
ends to be closed by 8in. louvre boarding. To have dormers, 
as shown in plan, to be semicircular, 2ft. 6in.‘diameter, and 
framed by ldin. by lin. by jin. angle iron closed with 
louvre boarding, as above. Paint all wood work three coats in 
oil, and iron work one coat of boiled oil, and three coats of anti- 
corrosive paint of approved quality and colour—roof to be painted 
white outside. Erect boundary wall 660ft. in total length, as 
specified in‘ Contract No. 1, and provide paled gate, 8ft. high by 
Sft. wide of 4in. by 4in. fir pales, spikes, with oak posts and frame, 
braced and hung, with bar and lock. 


Contract No. 3.—PUMPING MACHINERY, 


This contract comprises the supply and fixing fit for work of all 
machinery connected with or necessary to complete the pumping 
station at Glyme Farm. 


Boilers.—Supply two Cornish boilers each 15ft. long by 4ft. 
6in, diameter with one flue 24in. diameter and a steam dome 2lin. 
Plates of shell to be fin. thick 


shire iron. Flue to be ¥t-ths Lowmoor iron. Ends to be stayed 
by two ljin. through bolts and nuts, and end plates to be dished 
round and rivetted to shell. Plates to be perforated under dome, 
not cut out. Boiler to have suitable furnace with bars, doors, Xc., 
complete, and supply one spare set of furnace bars. Provide 
manhole and lid, lever safety valve weighted up to 50 lb. per 
square inch, not less than 2hin. diameter. One of Bailey’s 
** Scavenger ” water gauges, two trial cocks, and lin. blow off 
cock, Coat all exposed parts of boiler and steam pipe with an 
improved non-conducting material. Cast iron damper and frame. 
The above fittings to be fixed in each boiler. Connect all waste 
cocks to drains with brass tubes. Provide one 10-horse power 
donkey feed pump connected to supply either or both boilers. 
Connect from both boilers to engine with 2}in. steam inlet pipe 
and two Peets’ patent valves. Also connect from boilers for two 
6in. Bourdon’s steam gauges which shall be fixed in a polished 
and glazed case in engine room with an Sin. dial eight day clock. 
Boilers to be tested to a pressure of 100 Ib. per square inch. 
Provide two clinkering bars, two clinker rakes, two stoking 
shovels and two sieves, one strong bucket and one galvanized iron 
wheelbarrow. Supply and fix on bed, to be provided by the 
Corporation, one of Messrs. Tangye Brothers and Holman’s 
** Special” steam pumps, having a steamcylinder 12in. diameter and 
double action pump %in. diameter, 24in. stroke, with brass lined 
working barrel, brass valves, metal rod and all necessary oil and 
tallow cups complete, with cast iron bedplate Gin. deep by jin. thick 
bolted to brick foundation with six ljin. holding down bolts and 
washers. Air vesselon pump to be extrasize. Provide7in. suction and 
delivery pipes and connections, including 7in. foot valve and screen, 
glass water gauge to each air vessel with snifting cocks forair. An 
extra sized air vessel on rising main, and a gun-metal retaining 
valve, also all necessary bends for taking rising main clear of 
engine-house outside ready for main layers. Make ali steam and 
exhaust connections, and leave an experienced man to work same 
for fourteen days after the whole of the contracts shall have been 
completed. Provide five gallons of approved machinery oil, one 
quart oil can, two oil feeders, drip cans, where necessary, and full 
set of spanners for all bolts and nuts. Erect in engine-house a 
balance tell-tale to show state of well with float and guide bar in 
tank. Also provide pneumatic or electric alarm bell and constant 
battery fixed in engine-room and connected to buried wire left by 
main layers outside engine-house. This alarm is to consist of a 
loud bell or gong to be set ringing by the height of water in the 
service tank, which will be connected to the pumping reservoir at 
overflow height. Paint all iron work, two coats in approved 
colours, The general conditions stated in clauses 1 to 24 shall be 
considered as incorporated with and taken as part of this contract 
as far as the same may apply thereto in the discretion of the engi- 
neer, 


Contract No, 4.—MAINs AND Fitrinas, 


The straight pipes over 5in. diameter shall be cast vertically in 
dry sand moulds without the use of core nails, chaplets, thickness 
pieces, or other substitutes therefor; smaller pipes may be cast 
vertically, which will be preferred, or at an inclination of 
not less than 30 deg. The bends, tees, and junctions shall be 
well and truly shaped to the sizes of the pipes, and shall pro- 
perly join with the said straight pipes, and shall connect 
with same at an angle less than right angle. Any barrel which 
has metal jin. thicker in one place than another will be rejected. 
The pipes and connections shall be proved as soon as practicable 
after having been cleaned and dressed by hydraulic pressure equal 
to the head of water set forth in schedule for the respective pipes. 
Such pressure to be maintained not less than three minutes, and 
durirg such time the pipe shall be struck repeatedly with a 
hammer of the weight proportioned to the thickness of the pipe in 
the presence of the engineer or whomsoever he may appoint to 
inspect the same. All pipes appearing to crack or weep will be 
rejected. All pipes and connections shall be coated with Dr. 
Angus Smith’s patent process after proving in such a manner that 
the said coating shall continue sound up to the laying of the pipes. 
The trenches for pipes shall be of such a depth that the top of 
every pipe shall not be less than 18in. from the surface of the 
ground, The earth shall be well packed under and around the 
pipes. All pipes to be laid to an uniform gradient, and joints to 
be made with good tarred yarn and soft pig lead. The depth of 
lead shall be:—2in. pipes, 1}in. deep ; 3in., 13in.; 4in., 1fin.; 5in., 
liin.; Gin., 2in.; 7in., 2in. The joints shall be of uniform breadth 
and well caulked, and not to be buried until passed by the 
engineer, or whomsoever he may appoint to inspect the same. 
The engineer may direct any portion of the mains to be 
proved by hydraulic pressure up to 300ft. after they have 
been laid. The pipes above 4in. to be jointed separately in the 
trench, the 4in. pipes and 3in. pipes may be jointed in two 
lengths on surface and lowered gently intotrench. The 2in. pipes 
may be jointed in three lengths on the surface of the ground. 
The hydrants to be Bateman and Moore’s and Chrimes’ patent ball 
fire cock 2in. diameter, with socket elbow connection. To be fixed 
as directed with large cast iron pavement boxes with chained covers 
on brick foundations, The end of each main will have these elbow 
pattern hydrants ; on street mains the upright flanged connection 
will be substituted. Supply two copper double stand pipes for 
same. Sluice valves, as per schedule, to be of Guest and Chrimes’ 
or Lambert’s improved. To have engine turned screw and gun 
metal nut, with four gun metal faces, two on valve and two on 
seat, fixed with pavement box, as per drawing, to be proved to 
600ft. head. Watering posts with valve at side as per No. 548 of 
Lambert’s catalogue, with keys complete. Summit point of rising 
main to have an air escape valve. Provide all connections and two 
stand pipes in service reservoir for pumping main. To have three 
flap ontlet valves with gun metal faces and a vertical pipe with 
trumpet mouth. To be secured to reservoir wall by lin. stays. 
Provide draw-off mouthpieces and screens and all connections for 
town mains. Provide and lay in trench with 7in. pumping 


| main an insulated telegraph wire, terminating to a protected 


point at 12in. below overflow level of service reservoir. The general 
conditions stated in clauses 1 to 24 shall be considered as 





incorporated with and taken as part of this contract as far as the 
same may apply thereto in the discretion of the engineer. 


Schedule of Mains. 


Size of Length. Weight per Permitted Test in feet 

Main. yard. Pipe. Deviation. of Water. 
Cwt. qrs. Ib, 

Tin, GS: cnt oo 8, 2 9 Ib. 600 
éin. ey ee ie i 9 lb. 600 
Sin, 383 3 @ @ 8 Ib. 600 
din. 717 ee oe 6 Ib, 600 
Sin, 1958 1 0 8 5 Ib, 400 
2in. 1407 092 4 4 1b. 400 
lin, 

service .. .. 235 Tapped into 6in. main and carried to , 


drinking trough with lin, HL.P. ap- 
proved cock. To be laid in trench 
with in, rising main, 


Fifty tees, bends, reducers, springs, Y junctions, &c., and twenty- 
nine 2in. ball hydrants will be required, as well as twenty-two 
double-faced sluice valves, and five water stands, 





FULTON’S ACCOUNT OF THE FIRST STEAMBOAT 
TRIP BETWEEN NEW YORK AND ALBANY. 
In the Suffolk Gazette, printed at Sag Harbour, on the east end 

of Long Island, October 12, 1807, is a letter from Robert Fulton 

to Joel Barlow, giving an account of the first trip of the first 
steamboat on the Hudson River. It is as follows :— 





To Joel Barlow, Philadelphia, 
New York, 22nd Aug., 1807, 

My Dear Friend,—My steamboat voyage to Albany and back has 
turned out rather more favourable than I had calculated. The 
distance from New York to Albany is 150 miles; I ran it up in 
thirty-two hours and down in thirty hours. The latter is just 
five miles an hour. I had a light breeze against me the whole way 
going and coming, so that no use was made of my sails; and the 
voyage has been performed wholly by the power of the steam 
engine. I overtook many sloops and schooners bearing to wind- 
ward, and passed them as if they had been at anchor. The power 
of propelling boats by steam is now fully proved. The morning I 
left New York there were not perhaps thirty persons in the city 
who believed that the boat would ever move one mile an hour or 
be of the least utility. And while we were putting off from the 
wharf, which was crowded with spectators, I heard a number of 
sarcastic remarks; this is the way you know.in which ignorant 
men compliment what they call philosophers and projectors. 
Having employed much time and money and zeal in accomplishing 
this work, if gives me, as it will you, great pleasure to see it so 
fully answer my expectations, It will give a quick and cheap 
conveyance to merchandise on the Mississippi, Missouri, and other 
great rivers which are now laying open their treasures to the enter- 
prise of our countrymen. And although the prospect of personal 
emolument has been some inducement to me, yet I feel infinitely 
more pleasure in reflecting with you on the immense advantage 
that my country will derive from the invention. However, I will 
not admit that it is half so important as the torpedo system of 
defence and attack; for out of this will grow the liberty of the 
seas; an object of infinite importance to the welfare of America 
and every civilised country. But thousands of witnesses have now 
seen the steamboat in rapid movement, and they believe—but 
they have not seen a ship of war destroyed by a torpedo, and they 
do not believe. We cannot expect people in general to have a 
knowledge of physics, or power of mind sufficient to combine ideas 
and reason from causes to effects, But in case we have war, and 
the enemy’s ships come into our water, if the Government will give 
me reasonable means of action, I will soon convince the world 
that we have surer and cheaper modes of defence than they are 
aware of.~--Yours, Xc., ROBERT FULTON, 


Tue Patent Bitt,—We have reason to believe that all intention 
of bringing the Patent Bill forward this session has heen 
abandoned. 


Roya ScHoo, or Mines.—The following is a list of the 
associates of the Royal School of Mines, Jermyn-street, for this 
year :— Associates in Mining and Metallurgy: Messrs. C. W. 
Folkard, A. K. Huntington, and E. W. Voelcker. Associates in 
Mining: Messrs. E. H. Liveing, and W. H. Merritt. Associates 
in Metallurgy: Messrs. A. C. Copeland, J. F. Hogan, C. H. 
Lemann, W. Leyson, and E. T. McGarthy. Associate in Geology : 
Mr. A. R. Sawyer. The Edward Forbes medal and prize of books 
was awarded to Mr. A. Heilprin; the De la Beche medal and 
prize of books to Mr. E. W. Voelcker ; the Murchison medal and 
prize of books to Mr, F. G. Mills. 


BristoL Mintinc ScHoot.—Two out of the five doctorates 
awarded this year by the London University have fallen to old 
scholars of this school, Dr. Walter Saise has graduated in geo- 
logy and paleontology. He took a Royal Exhibition at the Mining 
School, and associateship of the Royal School of Mines in all three 
departments. Dr. Herbert Munro also took a Royal Exhibition at 
the Mining School, the associateship gf the Royal College of 
Science, and the chemical scholarship of the London University, 
in graduating as bachelor of science. This scholarship has again 
fallen to an old scholar of the Mining School in the person of Mr. 
Ernest Cook. 


THe MipLAND Institute or MINING ENGINEERS.—The annual 
meeting of the members of the Midland Institute of Mining, Civil, 
and Mechanical Engineers was held on Wednesday last at the 
Queen’s Hotel, Barnsley, when there was a good attendance of 
members. The chair was occupied by Mr. J. W. Embleton, the 
president of the institute. Being the annual meeting, the first 
business was the election of officers for the year 1877-78. The 
following gentlemen were elected vice-presidents :—Messrs, H. 
Miller (Strafford Collieries), Hodgson, and Bruton. The council 
for the ensuing year was made up as follows :—Messrs. J. H. 
Thompson, Bailey, Beaumont, Warburton, Jas, Wilson, G. Kell, 
W. H. Peare, and W. H. Chambers, The council’s report and 
the statements of the accounts for the past year were next submitted 
to the meeting by Mr. W. H. Peacock, jun., the secretary. The 
report showed that the society was in a prosperous condition, so 
far as regards finances, whilst there are 250, including honorary and 
other members, on the books, The Coal Cutting Committee, 
which was appointed several years ago to visit various collieries in 
Yorkshire and Lancashire, and view and report upon coal-cutting 
machinery at work, tendered their report, which was taken asread and 
ordered to be printed in the transactions. The committee reported 
that they had examined machines for cutting coal now at work at the 
following places : Winstanley and Barker’s machine, at the Platt- 
lane Colliery, belonging to the Wigan and Whiston Coal Company, 
Limited, and the Atherton Colliery, near Manchester; Firth’'s 
machine is at work at the West Yorkshire Coal and Iron Com- 
pany’s Collieries ; Messrs. Gillott’s and Copley’s machine, at the 
Wharncliffe Silkstone Colliery, near Barnsley ; and Messrs, Beard 
and Co.’s machine, at work at the Elemore Colliery, belonging to 
the Hetton Coal Company, near Durham. A very interestin 
report was also laid before the meeting by a committee prccar are | 
some time ago to investigate the singular outburst of gas at the 
Oaks Collieries, belonging to Messrs. Cammell and Co., near 
Barnsley. A supplementary paper ‘‘On Deep Boring,” by Mr. J. 
C. Jefferson, was held over, owing to the absence of the writer, 
and the adjourned discussion on Mr, Miller’s paper ‘‘ On Particu- 
lar Outbursts of Gas in Coal Mines,” and Mr. Warburton’s paper 
entitled ‘‘ Considerations on Atmospherical Influence in connection 
with Colliery Explosions,” was also held over, 
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RAILWAY MATTERS. 


Tup Duke of Buckingham, the Governor in Council, considers 
that the rules drawn up for the carrying out of the block system on 
the Madras Railway have been very carefully compiled. Each 
train will stop at every station to permit the engine-driver to 
receive a line-clear ticket ; and we learn that the local government 
have sanctioned its immediate introduction on the section of the 
Madras Railway between Adoni and Raichore on the North-West 
line, 

Tue works on the Indus Valley Railway are, according to the 
Indian Railway Service Gazette, being pushed on with rapidity and 
vigour ; and although the ensuing flood season will thwart their 

rogress, it is said that the line trom Mooltan to Khanpore, about 

50 miles, will be covered with rails before the end of this month, 
The portion of the line from Mooltan to Channigote will be opened 
to the public for traftic about the beginning of next month. It is 
asserted that the line from Mooltan to Sukkur--about 280 miles— 
will be pleted for opening about the commencement of the 
cold season, with the exception of the Sutlej Bridge below Bhawul- 
pore. 

Tue 30th annual general meeting of the shareholders of the East 
Indiav Railway Company was held on the 3rd inst., at the Cannon- 
street Hotel, under the presidency of Mr. R. W. Crawford. The 
report stated that the total length of railway opened for traftic was 
for the main line 1279} miles, and 223} miles for the Jubbulpore 
line. The total number of passengers, exclusive of periodical 
ticket-holders, carried during the half-year ending the 31st of 
December, 1875 and 1876, was 2,831,280 and 2,989,360 respectively. 
The tonnage in goods and minerals, exclusive of parcels, carriages, 
and live stock for the half-year ending the 31st December, 1875, 
were of goods 447,736 tons, and of minerals 232,706 tons, while last 
half-year to the 3lst December, 1876, the goods carried were 
678,891 tons, and the minerals 255,174 tons. ‘The gross receipts for 
the half-year ending with the 3lst of December, 1875, were 
£1,170,234, and the net earnings were £717,404, and for the same 
half-year of 1876 the gross receipts were £1,471,080, and net 
receipts were £960,339, 

TuE Bishop's Castle Railway, which has since the month of 
March been locked up from all traflic, has again been opened to the 
public. The line was forcibly taken possession of in the beginning 
of the year by the legal representatives of the executors and heirs 
of the late Mr. W. Beddoe, who were creditors to the company for 
a large amount, Some of the rails were removed, and all com- 
munication with Bishop’s Castle was cut off, the line being blocked 
for some months. The greatest inconvenience was feit by the 
inhabitants of the whole district through which the railway runs, 
and coals and other articles rose to fabulous prices, The permanent 
way for miles has grown into what appears a long level grass field. 
Exertions were made at Bishop's Castle to bring this state of things 
to a termination, and on Saturday arrangements were made by 
which part of the money was paid, and the line is to be worked 
under « receiver in Chancery. The re-opening of the line and the 
appearance once more of the train was welcomed with no small 
amount of satisfaction by the whole district from Bishop's Castle 
to Craven Arms. 


Ar the meeting of the Mersey Docks and Harbour Board on the 
5th inst., Mr. A. Holt brought forward a proposition for establishing 
a high level railway along the line of docks, to replace the present 
omnibus traffic, which is both cumbrous and siow, and by the 
removal of which greater facilities for goods traffic wil be afforded. 
The scheme consists of a light structure of iron supporting a single 
line of rails, the carriages to be drawn by small locomotives. The 
distance, between two and three miles, would be accomplished in 
about a quarter of an hour, and there would be seven stations 
between the termini. Mr. Holt said the entire cost of such a 
railway, with rolling stock and everything complete, would be 
under £150,000, It would require an outlay of £18,500 annually 
to keep it going, but he calculated that the receipts would exceed 
the expenses and leave a margin of profit, although the great 
increase of traffic resulting from the facilities offered would 
probably augment the return, After a minute and long statement 
in regard to his scheme, Mr. Holt claimed for it general desirabihty, 
mechanical possibility, and financial soundness, The chairman and 
other members thought it well worthy of consideration by the 
board, and it was resolved that the engineer be asked to prepare 
plans and estimates, it being understood, however, that no pledge 
was entered into to carry on the scheme. 


Art a meeting of the Court of Common Council, yesterday, Mr. 
Davis introduced a deputation from the North Metropolitan Tram- 
ways Company, who presented a petition praying that the Corpo- 
ration will consent to the laying down of so much of the tramways 
authorised by the North Metropolitan Tramways Act, 1870, as lie 
between High-street, Whitechapel, and the Metropolitan Railway 
Stajion at Aldgate. In reply to different members of the court, 
the spokesman of the deputation replied that he knew that many 
actions were brought against the company for accidents, but a 
large portion of them were of a speculative character. The 
extension contemplated was only 120 yards, and, under the present 
circumstances, it was not proposed to carry the line further into 
the City. The ber of p gers carried last year by the 
company was 9,500,000, Mr. Deputy Lowman Taylor move, as 
an amendment, that the petition do lie on the table. A long 
discussion ensued, during which Alderman Cotton, M.P., sup- 
ported the amendment, and Mr. T. Beard characterised the tram- 
way lines as public nuisances. Mr. Deputy Fry was in favour of 
the motion, because he thought the tramways weJe intended for 
the general public, and not for those who rode in their carriages, 
because there were many hundreds who were compelled to use 
public conveyances as compared with one who could afford to kcep 
his ee On a division, the amendment was carried by 88 votes 
to 26. 

DukiNG March there were fifty-eight mage | accidents in the 
United States by which nine persons were killed and thirty-one 
injured. Seven accidents caused the death of one or more persons 
each ; eight caused injury less than death, while forty-three, or 
74 per cent. of the whole, caused no injury serious enough for 
record. These accidents were as follows :—Rear collisions, nine ; 
butting collisions, five ; unexplained, fourteen ; spreading of rails, 
six ; broken axle, five; misplaced switch, four; broken bridge, three ; 
broken rail, three ; broken switch-rod, two ; cattle on track, two ; 
broken wheel, one ; land slide, one; boiler explosion, two ; and by 
broken connecting rod, one; giving a total of fifty-eight. One collision 
was caused by cars blown out of siding, two by mistake or dis- 
obedience of orders, two by want of signals, and three by trains 
breaking in two, The three broken bridges were all wood ; one had 
had the timbers partly burned through by a smouldering fire, and 
one was undergoing repairs when it gave way. There were twenty- 
three accidents resulting directly from defect or failure of road or 
equipment. Of the derailments, fourteen were of passenger and 
twenty-seven of freight trains ; nine collisions were between two 
freight and five between a freight and a passenger train, while of the 
other accidents, two were to passenger and one to a freight train. 
Compared with March, 1876, there is a decrease of fifty-one acci- 
dents, and twenty-one killed and of sixty-four injured. The 
month presents no especial feature except the very small number 
both of accidents and casualties, March usually has many acci- 
dents, being a month of storms and of changeable weather, and a 
month when the weak spots in a road and the wear and tear of the 
winter are very apt to show themselves, This year it is excep- 
tionally favourable, and the list is very short. The averages per 
day for the month were 1°87 accidents, 0 29 killed and 1°00 injured; 
for the year they were 2°69 accidents, 0°82 killed and 3°08 injured, 
The averages for the month are thus all much below those for the 
re The average casualties per accident were for the month 

‘155 killed and 0°534 injured ; for the year, 0°304 killed and 1°144 
injured, The yearly averages, however, are unusually large, 
ves peels by the great number of casualties at Ashtabula in 

mber, 











NOTES AND MEMORANDA. 


A SILICATED nickel ore free from cobalt, antimony, and arsenic, 
similar to that of New Caledonia, has been discovered in the 
neighbourhood of Malaga. A sample of the mineral gave 3-96 per 
cent, of nickel, 


THE production of gold from the mines of Russia in 1876 was 
1617 pouds, equal to 71,503 lb. troy, having a value of 22,086,662 
roubles. The silver amounted to only 156 pouds, or 5616 lb. 
avoirdupois, worth 142,360 roubles. 

In the Domaine du Cros, near the Valley of the Hérault, the 
decayed roots of a mulberry tree were being dug up, when on 
breaking one of them there issued a wave of mercury. It is 
thought that the death of certain trees is due to the action of 
mercury. The soil is of a schistous nature. 


IN a recent report on a memoir by M. Stanislas Meunier, entitled 
‘Composition and Origin of the Diamond Sand of Toit’s Pan in 
South Africa,” MM. Des Cloizeaux and Daubrée, whilst admitting 
that the diamond-rock has been raised up from below, do not con- 
sider that its elevation is due to volcanic action. They think that 
each of the rocks found fijling the pans has been torn from a 
distinct bed, and conveyed separately to the place where they are 
now found in mixture, Hence these sands belong to the same 
class as the granitic sands found interposed among stratified 
deposits, 

ly the Compt. Rend., lxxxiii., Messrs. Troost and Hautefeuille 
record some experiments made by them to discover the error which 
occurs in determining the vapour-density of substances by the 
application of the law of Dalton on the tension of mixed gases, 
and Boyle and Gay-Lussac’s laws, as applied to a mixture of the 
vapour examined, either with air or with some other vapour. 
They examined a mixture of carbon and silicium chlorides, using a 
modified form of Gay-Lussac’s vapour-density apparatus. On 
increasing the amount of carbon chloride, the tension of the sili- 
cium chloride diminished. The vapour-density of silicium chloride 
alone varied from 5°94 to 6'0, but in presence of carbon chloride was 
found to increase from 6°27 to 82. 


THE proprietors of the Graupenen Tin Works, Bohemia, at pre- 
sent furnish for the manufacture of phosphor-bronze a combination 
of phosphorus and tin which is said to be very stable, and dees not 
part with its contained phosphorus even if repeatedly smelted. 
To alloy copper with this combination, no other precautions are 
necessary than those used in making the ordinary bronze, Since 
the quality of phosphor-bronze is dependent upon the percentage 
of phosphorus and tin contained, two qualities of ‘‘ phosphor-tin ” 
are supplied,,No. 0 containing 5, and No. 12} per cent. of phosphorus. 
These two percentages suffice to prepare almost all desired quali- 
ties of phosphor-bronze, By the use of the Graupen phosphor-tin, 
the cost of phosphor-bronze is lessened at least 40 per cent., being 
but 8 per cent. higher than the ordinary bronze, 

New CALEDONIA has exported about 2000 tons of nickel since 
the discovery of nickel ore at Mont d’Or in 1874. The ore is 
found in various localities, but the hopes of an extensive product, 
raised by its wide distribution, has not been realised, According 
to the account the product so far has been distributed as follows :— 
The Boa Kaine sends away from Canala to Germany every month 
about 125 tons; the Bel Air mines at Ouailon have raised 1200, of 
which 160 tons were sent to London at the beginning of 1875. In 
April, 1876, 550 tons were shipped for Havre, and in May, 430 tons. 
The remaining mines, all told, including the Fatma mines, have not 
sent away more than an aggregate of 100 tons. The use of nickel 
in manufacturing is daily increasing. Its application to exposed 
metal work is most extensive, and its fine lustre, durability and 
cheapness, increase its uses for ornamental purposes. The only 
deposit of nickel worked in the United States is in Lancaster 
County, Pennsylvania, where the ore is mined by blasting. 

AT a recent meeting of the Physical Society Dr. Guthrie and Mr. 
Akroyd communicated a paper on ‘* Electrical Selection.” When 
a metal or other body is rubbed against some non-conducting 
substance like caoutchouc, electricity is developed, and the track 
of the metal, although invisible, may be readily made evident by 
sprinkling on the caoutchouc a mixture of red-lead and sulphur. 

his sieving, as is well known, imparts negative electricity to the 
sulphur and positive to the red-lead ; hence, by akind of electrical 
selection, that particular ingredient of the mixture is drawn to the 
metal track which possesses the opposite kind of electricity. Iron, 
for example, when rubbed against caoutchouc generates negative 
electricity, and, after sprinkling the powder, the iron track is 
revealed by the marked collection thereon of red-lead. A list of 
mixtures was given which may be used instead of the above, and it 
was shown that electrical selection may prove of use (1) in making 
an electrical diagnosis of the metals, (2) in certain experiments 
where the quadrant electrometer is objectionable, and (3) in 
teaching, where this instrument is often unavailable on account of 
its cost. 

M. P. Bert, author of a recent paper on the “ Use of Oxygen 
at High Pressure in Physiologicai Investigations,” shows that 
oxygen at high pressure rapidly destroys all living beings and 
all anatomical elements. All those phenomena known as fermen- 
tation, where the action depends on the presence of living beings, 
such as acetification, putrefaction, &c., are completely arrested even 
by the transitory action of compressed oxygen, whilst fermentations 
due to a dissolved matter (diastase, emulsine, &c.) perfectly 
resist the influence. He has applied this action of compressed 
oxygen as a means of physiological investigation. He finds that 
the ripening of fruits is arrested by exposure to compressed 
oxygen, and is hence due to a cellular evolution. The poisun of 
the scorpion, whether liquid or dried and re-dissolved in water, 
entirely resists the action of compressed oxygen. Such poisons 
owe their action to chemical compounds compurable to the vegetable 
alkaloids, Fresh vaccine matter submitted for more than a week 
to oxygen at a pressure equal to about fifty atmospheres retained 
its virtue. The matter of glanders, after similar treatment, 
rapidly killed horses inoculated therewith, Hence these kinds of 
virus do not owe their properties to living beings or living cellules. 
Carbuncular blood, also, after exposure to compressed oxygen, 
though freed from bacteria, nevertheless retained all its dangerous 
properties, 

Ir has often been found that ingots of silver of so high astandard 
of purity as 998 to 990-1000ths are very ill suited for the prepara- 
tion of industrial alloys. The bad quality of this silver appears 
the most striking in the alloy 950-1000ths—first standard. The 
bars or plates are blistery, and when worked they display surfaces 
covered with grayish points which do not readily disappear on 
polishing, and which always reappear on gilding. During the 
fusion of the metals silver and copper, which form the alloy, a 
brisk ebullition is produced with projection of particles, even when 
working, as is customary, under a stratum or carbon. These 
peculiarities are due not, says the Chemical News, to sulphur, of 
which not a trace is present, but to selenium. To detect this body 
in the silver we dissolve 100 grammes in hot nitric acid, at 34 deg. 
Baumé. The trace of gold present remains in the form of very 
dense blackish flocks, which are separated from the solution, This 
latter is then precipitated with hydrochloric acid and evaporated 
to dryness, and, without too much heating the acid liquid, it is 
clarified or filtered. The selenium is then found in the residue as 
selenic acid. It is boiled with a few drops of hydrochloric acid to 
convert it into selenious acid, and we add to the liquid thus obtained 
a solution of sulphurous acid, which—especially in heat—reduces 
the selenious acid, and gives a black deposit of selenium, easily 
recognised. The source of the selenium is in the sulphuric acid 
used by the refiners in separating gold from the triple alloy of gold, 
silver, and copper. It is, therefore, very important to reject 
samples of acid containing this impurity. ‘To detect the presence 
of selenium in sulphuric acid it is diluted with four times its 
volume of water, and a concentrated solution of sulphurous acid 
is added to the clear decanted liquid. The mixture is then heated 
to 80 deg., when a precipitate of finely divided selenium appears, 
generally red. 





MISCELLANEA. 


THe American Government are raising a loan of 700,000,000 dols. 
Subscriptions will be received by Messrs, Rothschild, St. Swithin’s- 
lane. The security appears to be good. 


Tue Shrewsbury Town Council have decided to purchase the 
undertaking of the Waterworks Company for £40,000, subject to 
a mortgage charge of £6000. 


Messrs. Rayitton, Dixon, AND Co, recently launched from their 
dock-yard at Middlesbrough-on-Tee a handsome iron screw steamer, 
the Marlborough, 270ft. in length, 33)ft. in breadth, and 19ft. in 
depth. She is classed to Lloya’s highest grade, fitted with water 
ballast and all most recent improvements, and will have a carrying 
capacity of about 2100 tons, Her engines are of 160-horse power 
nominal, and will be supplied by Messrs. Blair and Co., of Stock- 
ton-on-Tees. This vessel makes a total of over 8200 tons gross 
register launched by Messrs. Dixon and Co. since the beginning of 
this year, 

From the returns of the Government Inspectors of Mines, show- 
ing the quantity of coakraised in the kingdom for the year 1876, 
it appears that the consumption at home does not increase, but, 
on the contrary, has diminished, but the quantity of coal raised in 
1876 was only 818,681 tons more than in 1875. The export’ of 
coal in 1876 were 16,265,839 tons, against 14 544,919 tons in the 
previous year, or an increase of 1,720,920 tons. If from this 
increase are deducted 818,681 tons, the excess of the yield of 1876 
over that of 1875,there is left a deficit in the home consumption for 
last year of 902,239 tons, It may be hoped that this fact indicates 
the gradual introduction of more economical fire grates and less 
wasteful habits on the pars of consumers. 

THE quantity of coal raised from the mines of the United King- 
dom reached 100 million tons in a year for the first time in 1866. 
In 1876 it amounted to 134,125,166 tons—namely, 115,334,359 tons 
in England and Wales, 18,665,612 tons in Scotland, and 125,195 
tons in Ireland. Durham, our greatest coal-field, keeps its lead, 
its year’s product now approaching 26,000,000 tons. Wales, with 
Monmouthshire, shows a great recovery, and produced above 
19,000,000 tons in 1876. Nottinghamshire and Cumberland also 
present a substantial increase. Lancashire, Yorkshire, and Staf- 
fordshire show a considerable falling-off, as compared with the 
preceding year ; and there is a noticeable decline also in Derbyshire, 
Nothumberland, and Leicestershire. 

As postmen and other post-office employés are said to waste 
much of their time in reading post cards, the following may be of 
service to the postmasters as well as others. The Deutsche Jilus- 
trirte Gewerbezeitung proposes the general use of what may be 
called postal card ink, for messages which are sent on such cards, 
or otherwise unsealed. A solution of nitrate or chloride of cobalt, 
or chloride of copper, mixed with a little gum or sugar, produces 
a “* magic ink,” which is made visible by warming, either by hold- 
ing against the stove or over a burning match. Potassium ferro- 
cyanide in solution may also be used ; but this requires a developer, 
for which either copper or iron sulphate may be employed. With 
the former the writing will appear in brown, and with the latter 
in blue colour. 

THE inquest on the victims of the recent bridge failure at 

3ath was resumed at the Guildhall, Bath, on Monday. 
Colonel Yolland was present, and took part in the proceedings. 
Mr. IT. E. M. Marsh, C.E., of Bath, produced a report as to the 
nature of the structure and the condition of the materials after 
the accident. His conclusions were that the bridge was never 
tested up to the probable weight it would have to bear, that the 
principle of its construction was not regarded in making repairs, 
and that the bows of the bridge had been allowed to get into such 
a condition of contortion as to destroy the resistance to compression 
of the bows. He had tested the timbers of the bridge and found 
them in good condition, but no consideration had been paid to the 
peculiarities of the structure. Mr. Pitt, engineer, of Bath, gave 
similar evidence. The inquiry was adjourned. Several of those 
injured by the failure of the bridge have entered actions against 
the proprietors. On Wednesday similar evidence was given by 
Mr, Dudley, and Colonel Yolland said there were many bridges in 
the country equally insecure but not under Government inspection. 

A PROPOSITION was last week brought before the Brighton 
Board of Guardians to abandon the well known Warren Farm 
Well, one of the deepest, if not the deepest, dug wells in the 
world. It was commenced on the South Downs above Brighton in 
1858, and, after four years’ persistent digging, water was reached 
at a depth of 1285ft., the shaft being 6ft. in diameter down 
to 400ft., and 4ft. for the 1emainder. The operation, which 
cost between £6000 and £7000, and was watched with the 
greatest interest by geologists. was carried out with a view to 
supplying the Industrial Schools with water, and thus saving the 
town the cost of such a supply from the established water com- 
pany. Since that time, however, the rights of the latter have been 
acquired by the Corporation; and a motion was laid before 
the board by Colonel Sussex Lennox, that in order to save 
the ratepayers £100 annually the water supply should be taken 
from the Corporation instead of from the Warren Farm well. 
The board refused to accept the resolution, but compromised the 
matter by appointing a special committee to inquire fully into 
the cost of maintaining the well and incidental circumstances. 

THE report of the Board of Public Works of Ireland for its 
forty-ninth year shows that Parliament has been very generous in 
its treatment of this country as to her material interests for at 
least that number of years. The total advances under all Acts for 
the period have been over £12,800,000. The remissions have 
reached the large amount of £5,737,390, but this was chiefly spent 
on relief works in famine times in payment of labour. The minor 
loans have been repaid fairly. Last year the commissioners leat 
under the various heads of their management £450,000, Since 
the passing of the Land Act, for the purposes of which a loan fund 
of £1,000,000 was placed at their disposal, the board have assisted 
tenants to purchase 35,975 acres, at a total cost of £599,623, of 
which the board advanced £357,958. The annual rent paid in 
respect of these holdings was £24,460; against which the annual 
rent charge payable to the Government for thirty-five years will be 
£17,898. Among the loans of last year was £11,100 for lodging- 
houses for labourers, and £33,292 for the purchase or improvement 
of glebe-houses, The board have the care of the national monu- 
ments, and *‘ care-takers” have been appointed at Monasterboice, 
Cashel, Glendalough, and other places of historic and antiquarian 
interest, 


By the arrival in the Thames on Monday, the 2nd inst., of the 
s.s, Loudoun Castle, some particulars of which, with illustrations 
of the engines, &c., were receutly given in THE ENGINEER, the 
fastest run which has ever taken place in connection with the 
China tea race has been completed. It will be remembered that 
the steamers Loudoun Castle and Gleneagles started on the race 
from Hankow to London on the same day with full ca: goes of 
this season’s teas. On the outward voyage the steaming of these 
versels was so close, the time occupied from London to Port Said 
being exactly the same by each of them, that great interest was 
centred in their return trip. Both vessels passed Woosung on the 
25th May. After a remarkably quick run the Loudoun Castle 
passed through the Canal and arrived at Port Said on June 22, 
while her rival only reached Suez on the previous day. Although 
the result of the race may be said to have been thus determined, 
the anxiety on the part of the commanders of the vessels to reach 
the Thames was in no way diminished, and ten days further rapid 
steaming brought the Loudoun Castle to her destination, with 
the eagerly sought-for first parcels of the season’s Monings. The 
vessel was docked in the morning as six o'clock, thus com- 
pleting the voyage from port to port in the marvellously short 
period of 38 days 13 hours, Both of these fine ships belong to and 
were built on the Clyde. The Loudoun Castle, which is com- 
manded by Captain Marshall, is one of Messrs, T. Skinner and 
Co,’s famous ** Castle” line, 
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whole arrangement is extremely light and simple and strong, 
and is admirably adapted for foreign service, as it can 
set white ants and the effect of climate at defiance. The 
steering gear of the traction engine is identical in principle with 
that which we described and illustrated in our report of the 
Jast Smithfield Club Show, It will be remembered that a worm 
wheel beneath the boiler actuates a rack quadrant secured to 
the front axle. The worm is caused to rotate bya pair of 
bevel wheels worked from the foot plate. In the engines 
exhibited at Liverpool, great improvements have been made on 
this arrangement. A casting is bolted to the bottom of the boiler 
which carries not only the worm, but a guide in which the rack 
traverses. In the centre of the rack is p a socket A, in 
which fits a ball made on the end of a rod B, which spreads into 
a V, and is fixed to the fore axle, as shown in the annexed sketch, 
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CLAYTON AND SHUTTLEWORTH'S STEERING GEAR, 
The front end of the engine is carried in the usual way in a ball- 
and-socket, and asthe right or left-hand wheel rises in passing 
over the inequalities of the road, the rack remains at rest held 
in its guide ; while the rod B can follow the motions of the axle 
by partly revolving in the socket, This is a very workmanlike 
and ingenious arrangement, and a great improvement on that 
shown at Islington last year. Messrs, Claytun and Shuttleworth 
also exhibit several thrashing-machines, one having a chaff-cutter 
combined, which will cut the straw as it falls from the shakers 
into lengths varying from jin. to jin. The chaff is then sifted 
and bagged. The machines are fitted with drum guards, and one 
is provided with the now well-known self-feeding apparatus, 
which can be used or not, when out of use the machinery being 
fed by hand. A powerful wagon for use with traction engines at 
the stand close by the thrashing machines, will well repay 
inspection. 

Messrs. Ransomes, Sims, and Head, of Ipswich, show “ articles 
too numerous too mention,” the most noteworthy being a new 
traction engine. It will be remembered that some years since 
this firm went into this trade largely, building several road 
steamers under Thomson's patent. Who that attended the 
Wolverhampton show will forget the Indian steam omnibus, 
Chenab? With the collapse of india-rubber tires, Messrs. 
Ransomes gave up road steamers, but they have now begun to 
build, not road steamers, indeed, but traction engines, and that 
which they exhibit is an exceedingly pretty and well-designed 
machine, weighing eight tons full. The slow and fast speed 
pinions are worked on the crank shaft with feathers in a way 
that has often been described, and calls for no particular comment, 
save for an extremely pretty device used to prevent the pinions 
from both being put in gear at once. Two levers are used for 
this purpose, one to each pinion. These levers are carried in the 
usual way on a flat plate, secured to the right-hand crank shaft 
plummer block. <A glance at the annexed sketch, which shows 
the handles in plan, will make the locking gear at once intelli- 








RANSOMES SIMS, AND HEAD'S CLUTCH GEAR. 

gible, A A are the two levers or handles, which are made 
each with a curved segment CB, The first is plain, but 
the second has an aperture made in it into which C will 
just fit. It will be seen that, while they are in the 
position shown in the sketch, the left-hand lever can be 
freely moved about the centre D, because the segment C will 
move in the aperture in B. The right-hand lever cannot move 
round E, because it is held by C. If now C be withdrawn, then 
A can turn round E, but the left-hand lever cannot move until 
the notch in B is brought into such a position that C can enter 
it. The device is very neat and satisfactory. The engine is fitted 
with one of Burrell’s patent hauling drums on the main road axle 
and with the aid of a tripod or “three legs” and a couple of 
blocks the engine at once becomes a steam crane, and can be 
employed for many pu such as loading or unloading its 
own wagons. The valve motion is of the bar link type, very 
neatly worked out, all the parts being strong and simple. Of 
the remaining engines shown by the firm it would be super- 


have to be moved, The wheels are no less than 5ft. 6in. high, 
while the capacity of tooth is 2ft. 9in. This will give some idea 


extremely light and manageable. A hay tedder close Ly is inter- 
esting because it is fitted with an extremely simple modification 
of the locking gear we have just described, to prevent the back- 
ward and forward motion pinions being put into gear at the 
same time, Of the ploughs shown by this firm it is almost unne- 
cessary to speak. We may mention, however, a three-furrow 
plough which possesses some excellent features, especially the 


this bolt into a new position the plough can be raised or lowered 


there may be in the condition of the shares. 

Messrs, Garrett, of Leiston Works, Saxmundham, are large 
exhibitors, the most noteworthy feature about their engines being 
the extensive use made of machinery for flanging plates. They 
show a fire-box of excellent workmanship with a corrugated 
crown in lieu of the ordinary bridge stays. 
illustrate. There is nothing absolutely newin a corrugated crown 
to a fire-box—vide THE ENGINEER, 15th December, 1876—and the 





fluous to speak. They include no novelties, The firm exhibit | 
a gigantic hay rake for use where very large quantities of grass | 


use of an eccentric bolt for securing the breasts. By turning | 


at the point of the share, and thus all the shares can be set to | 
work at precisely the same depth, no matter how much difference | 


This fire-box we | 


Garrett also show for the first time in this country a curious 
device, ge ag Grimaldi’s patent straw chopping, or rather 
| chewing, machine. This consists of a roller fitted with square 
| knives, which work between other knives in a species of breast. 


of the size of the implement when we add that the normal horse | The roller is placed across the machine in front below the 
rake has a capacity of tooth of lft. 10in. to 2ft. only. The details | shakers, and all the straw is delivered between it and the breast. 
of this monstrous implement are very well worked out, and it is | The knife roller is the full width of the machine, and revolves 


still more rapidly than the thrashing drum, making some 1500 
revolutions per minute. The straw is delivered almost masti- 
cated on a shaking riddle which clears out the dust, and the cut 
material is then found to be well adapted for food, inasmuch as it 
requires little or no chewing, and it also decays to the condi- 
tion of manure with great rapidity when needed for that purpose. 
The arrangement is very popular in Southern Italy ; it remains 
to be seen whether English agriculturists will like it. The firm 
| also show a very good and well-arranged stacking machine, and 
taken altogether we may say that their stand is one of the most 
interesting in the yard. 

Messrs. Phillips and Co., Enterprise Works, Grantham, show 
a combined mower and reaper and a mower. The fingers of 
these machines are stamped out of wrought iron, and the gap for 
the knife to slide in, is cut out with a circular saw whilst the 
metal is red hot. The whole machine is carried on springs, and 
includes one or two other features of interest, which will be best 
understood by the drawings below. The spring arrange- 
| ment is very simple. The main axle passes above the 


advantages of this form of construction are too obvious to every | frame of the machine A, which is suspended from the axle 
engineer to need recapitulation, but the difficulty has consisted | by the eye bolts B passing through india-rubber collars C, the 
in the adaptation of this form of crown to locomotive and portable | axle being guided and steadied by the two horn plates D D. In 


fire-boxes, Years ago Messrs. Horton and Kendrick, of Smeth- 
wick, invented and produced an excellent fire-box, having side- 
pockets, after the manner of Galloway's patent water pockets for 
Cornish boilers. This was called in its day a corrugated fire- 
box; Messrs. Garrett adopted it to a very considerable extent, 


this way tremour and jar are taken up, and the machine travels 
easily over the roughest pavement. This is a very neat little 
| improvement. One still more important is shown in the second 
| Sketch. It is well known that the crank pinsin reaping machines 
often give trouble by working loose or cutting. Mr. Philips 
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TRACTION ENGINE. 


and with good practical results—so much so that they have never | disposes of this difficulty by dispensing with the crank pin, and 
rested quite contented since they discontinued its use some | substituting for it an arm on the connecting rod. In the cut, A 
twenty-five years ago or more. The drawbacks to this fire-box | is the connecting rod, B the crank disc, and C the equivalent of 
were: (1) the difficulty of getting at the tubes ; [2) the compli- | the crank pin. So far there is little that is new, as the substitu- 
cation and numerous seams cf rivets. Messrs. Garrett hold that | tion of a pin on the rod for one in the disc is an old device, but 
their corrugated box possesses all the advantages without | the arrangements for lubrication are quite new. The crank 
any of the defects of the Hortou arrangement. The flanging of | shaft is bored out as shown at D, and two transverse holes, e and 
the plate is all performed ata single heat byPiedbeeuf's apparatus, | f, are drilled into the central hole. When the crank shaft G is in 
and at a very small cost. It is indisputable that the box shown | the position shown, by pouring oil into the lubricator L, the space 
is a very adroirable piece of workmanship, quite up to anything | D is filled with oil which supplies C through ¢, and subsequently 
turned out by the best builders of locomotives. As to its power | oil will always work down from L and keep the crank pins’ 
of standing up under pressure, we may say that boxes of this | supplied, as a result in part of the influence of centrifugal force. 
kind have withstood a water pressure of 300 Ib. on the square} Messrs. Hornsby, of Grantham, exhibit several portable engines 


inch without the least appreciable deflection. In all their 


boiler work, Messrs. Garrett have introduced improved methods 
They exhibit a traction engine, an out- 


of construction. 





GARRETT AND CO.’S FIRE-BOX. 


line section of which we give in the engraving above. This 
is, we believe, the first traction engine, the boiler of which 
has been made without a single weld from beginning 
‘to end. Angle and Z-iron rings are entirely dispensed 
‘with. The system of putting plates together with flanges 
instead of angle iron rings has long enjoyed favour with 
locomotive engine builders, and Messrs. Garrett deserve 
credit for their intelligent appreciation of its advantages ; 
and the care and accuracy with which they execute work of the . 
kind, which things are so essential to success, that without them | 
flanging is a very costly experiment, as people find out when 
they have cracked or burned a few experimental plates. Mesars. | 








| and thrashing machines, presenting no novel features of import- 
| ance. They have a fine display of mowers and reapers. The 
principal novelty is an improvement on the one-horse and two- 











PHILLIPS’ REAPERS. 


horse self-rakers, which won prizes last year by their performance 
at Leamington. It is very difficult to describe in a way which 
is intelligible anything about a self-raking reaping machine with- 
out the aid of drawings; still we must}try. The rotary rakes 
are hung from a different centre from that on which their heels 
revolve, by chains in a way well understood. The chain centre 
has been lowered, and thereby the rakes have been shurtened 
and kept away from the man driving—a great improve- 
ment. On the boss of the little vertical shaft driving the 
rakes, is fixed a small drum which has projections answering 
in a sense to the in the barrel of a musical-box; these 
cams or projections act on a small lever which opens or shuts 
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the switch which determines whether a rake shall clear the plat- 
form or not. But the position of the small lever is fixed by the 
driver without leaving his seat, and thus all the rakes can be 
made to deliver or not, or every sixth rake or every third, or none 
of them. The details of this arrangement are quite new and 
constitute a substantial improvement. The road wheel is 3ft. 
high instead of 2ft. 6in., and the gear ring is made in one with 
the bush and secured to the road wheel—which is of wrought 
iron—with a cast iron nave, by nuts and bolts, so that it can be 
readily removed and replaced if needs be. In most machines 
hitherto made the height of the driver's seat is altered with that 
of the cutting level of the machine, and requires to be adjusted 
by hand. Inthe new machines no adjustment is required, 


the seat always remains at the same level. By a new 
motion on the quadrant. raising and lowering gear, the 


driver can, without leaving his seat, so adjust the machine that it 
will eut a ridge while the driving wheel is in the furrow. The 
foot rest is adjustable. There are a number of other details about 
this machine which deserve notice and description, but which it 
is impossible to render in any way intelligible without elaborate 


drawings. Indeed, the self-raking reaper bids fair to soon 
become as complex a piece of mechanism as any device in 


existence. Messrs. Hornsby, we need hardly say, exhibit 
ployghs largely, one of the most interesting éxamples of this 
class of implement wooden plough, the beam of 


being a new 














which is strengthened with wrought iron flitch plates, while the 
stilts and beam are united in a way which leads one to sup- | 
pos? that the plough will break anywhere else first. It isa 


curious fact that wooden ploughs are now again coming into 
fashion in some districts, and it is impossible to handle such an 
implement as that which we have just noticed without feeling 
that much may be said for the renewed favour which an old- 
fashioned implement enjoys under its new development. 

Messrs. Hornsby show an entirely ‘new turnip slicer with a 
single volute knife, warranted to cut the last bit. This is an 
exceedingly elegant application of a peculiar curve to a given 
end. They have also introduced the use of wrought iron cradles 
to hold the roots, an improvement which will be appreciated by 
agriculturists. 

The Royal Agricultural Society announced some time since 
that they were prepared to carry out a competitive trial of 
reaping machines which would deliver the cut corn bound into 
sheaves, and as a result, eight firms, namely, Messrs. Burgess and 
Key, Howard, Neale, King, McCormick, Phillips and Co., Wood, 
and Osborne and Co., entered machines of this kind for compe- 
tition. From various causes, however, they have not all been 
able to get machines ready in time, and the result is that five 
sheaf binding machines only are exhibited. The first of these is 
the American machine made by Mr. Walter A. Wood, of Lon- 
don. This is a two horse machine costing £60. The corn is bound 
with wire, and the apparatus has already been illustratedin THE 
Encrneer. We place it first, because of all the machines with the 
same purposeshown. it is the only one which hastoany considerable 
extent passed out of the region of pure experiment. Next 
on the list we place the machine patented by Mr. M. T. Neale of 
London, and manufactured by Charles Ingrey. This also is priced 
at £60. It would be impossible to make the construction of this 
or indeed of any of the sheaf binding machines clear without 
elaborate drawings, and even then much patience would be re- 
quired on the part of the reader to make them out. Mr. Neale’s 
machine is exquisitely beautiful, and includes in itself mechanism 
about as simple as a machine made up of a bit of stocking loom 
carefully combined with sections of a Nottingham lace frame, a 
type setter, and 2 sewing machine can be. The cut corn is 
thrown directly on to a table just behind the knives. Here 
it is embraced by a hook which carries a cord round the embryo 
sheaf. Thiscord is drawn tight, the ends are cutoff and then knotted 
together with a very perfect and beautiful knot. In the show yard 
the thing works admirably, but it has never been tried in the field 
because as yet there is no corn on which to try it. The machine 
exhibited by Mr. H. J. H. King, of Newmarket, Gloucestershire, is 
priced at £35 only. It isa simpler machine than any of those 
we have named. The corn is carried to a table at the side of the 
delivery-board, and at the same level, by a very ingenious 
arrangement of fingers. Here it is seized and held fast while a 
length of twine is passed round it and drawn tight ; the two 
ends of the twine are then twisted hard together, and hold as 
well asa knot for all practical purposes. The last machine on 
our list was made and is exhibited by Messrs. D. M. Osborne 
and Co., of Liverpool, price £50. The corn as cut falls on an 
endless apron, by which it is carried to one side of the machine, 
where it is caught between two travelling webs, which lift it up 
and deliver it on a table about 2ft. above the ground. Here it 
is gathered into a heap and bound with soft Bessemer steel 
wire, which is then cut off and the ends twisted six times on 
each other. This also is a very complex machine. 
it is i sible, of course, to foretel what the result of the 
trial of these five machines we have enumerated may be, but 
it is difficult to resist the conviction that very little will come 
of it. It is said that one at least of the machines has been tried 
with much success in the United States for years, but the condi- 
tions are entirely different from those which obtain in this 
country, the wheat crop being much shorter and lighter than it 
is in England. That a binding machine will ultimately be made 
which will take its proper place in the corn field we do not 
doubt ; but when we consider that there is really not more than 
asingle month in the year during which experiments can be 
made, it will be understood that the production of a successful 
machine, which must of necessity be complicated, presents a 
problem which cannot be solved in a moment. However, the 
Royal Society have given a stimulus to inventors which can 
hardly fail to prove useful. The trials are to take place on the 
14th of August and the following day,'at!Mr. Scotson’s farm near 
Moseley-hill station on the London and North-Western Railway, 
which station is not far from Liverpool. Ten acres of wheat and 
five of barley have been procured for the purpose of the trial. 

Messrs. Fowler, of Leeds, have a large display of engines and 
ploughing tackle. The only novelties we noticed are a “ Military ” 
traction engine with driving wheels 7it. high, and a crane in 
front. This engine has several peculiar features, and we shall 
postpone our description until we illustrate it, which we propose 
to do in an early impression. They also exhibit two new imple- 
ments, one know: as a consolidator, which consists of a heavy 
“loose ring’’ roller or seam presser, fitted in a frame in such a 
way that it is the last thing to pass over the land, leaving behind 
it a beautifully prepared seed bed. The other novelty is the 
patent “ Discer,’”’ which consists of four wheels carrying a frame ; 
in this frame are mounted three axles, inclined in the horizontal 
plane to each other. Each of these carry five discs, about 3ft. in 
diameter, of thin sharp steel. This implement is intended to 












or 
cultivate newly reclaimed soil without tearing up the solid furrow 
and bringing the turfy matter to the top; it does this most 
effectively, merely pulverising the top to a depth of 3in. or 4in., 
and it leaves the turf at the bottom to rot, and considerably 
reduces the expenses of pulverisation for a crop. In moss and 
grass land this implement is very valuable, and it may be used 
with advantage in ordinary cultivation. 





Messrs. Fowler have their ploughing tackle at work not far 
from Liverpool. 

Messrs. Aveling and Porter, of Rochester, show little that is 
new this year, but there are many points about the design 
of the machinery made by this firm which are worthy of notice. 
In their traction engines, for example, all the wheels and pinions 
are kept as close as they can go to the bearings, and when a 
wheel has to overhang a little the overhang is given to that wheel 
which has least to do. This is a matter of importance too much 
neglected by many firms. <A ploughing engine is exhibited so 
made that when required as a road engine only the ploughing 
drum can be taken off and the fore-carriage moved further back, 
so as to shorten the engine considerably. The boiler work of the 
firm is shown, this very engine being left unlagged, and is ax 
good as can be made; all the rivetting, we may add, being done 
with Tweddel’s hydraulic machinery. 

Messrs. J. and F. Howard, of Bedford, have two large stands 
filled with implements, all of which deserve attention ; but they 
show little that is new, save a doublefurrow plough which can 
be converted into a single plough in a few minutes, and a new 
hay-rake which combines wood and iron after the American 
fashion, and is specially intended to compete with American 
implements of the same type. They have two sets of steam 
ploughing tackle at work close to Liverpool. 

Messrs. Ruston and Proctor, of Lincoln, show two or three 
novelties. One is a very elegant combination of a stationary 


boiler of the locomotive type, with a beautifully finished 10-horse | 


power horizonta! engine. This engine is similar to one of 
smaller power shown by the firm last year at Islington. Another 
new thing is the introduction of a feed water tank under the 
smoke-box end of a portable engine. This tank really acts as a 
distance piece between the boiler and the fore carriage, and is 
very simple and convenient. We wonder why no one ever 
thought of putting a tank in such a place before. This firm 
exhibit a rather curious piece of mechanism in the shape of 
Loader’s patent hay-making and harvesting machine. This 
closely resembles a small straw elevator, and it is attached to the 
shafts of a wagon while the horses are yoked to it. The harvester 
and wagon are then drawn together along a windrow of hay, 
which is picked up and loaded into the wagon, so that no one is 
required to pitch. The machine can be used asa hay-maker 
when required, raising the grass and allowing it to fall from a 
height, so that it is well scattered. 

The General Engine and Boiler Company, of Old Broad-street, 
London, exhibit some of their horizontal engines of the 
Express type. These engines have already been described 
in our pages, and it will suffice to say here that they are well 
designed, well finished engines, which are capable of running 
steadily at a high velocity. The expansion gear fitted to one with 
a 10in. cylinder is light and simple. The valves of this engine 
are of the piston type, and the cut-off slide is circular and works 
inside the pistons ; as the whole valve motion is in equilibrium, 
very light moving parts suffice to move it, and the point of 
cut-off is readily controlled by the governor. We illustrate one 
of these engines. 

Mr. Alfred Dodman, of King’s Lynn, exhibits three vertical 
engines combined with the boilers. We have had occasion ere 
now to speak favourably of Mr. Dodman’s engines, and those 
exhibited at Liverpool will maintain his reputation. 

Messrs. Crowther, of the Albion Works, Huddersfield, exhibit 
an engine which is certainly a novelty. The arrangement for 
guiding the piston rod is simply the worst we ever saw. Indeed, 
it would appear that the designer of this engine has gone out of 
his way to introduce difficulties which it is no disparagement to 
him to say he has entirely failed to overcome. Are we to attribute 
the very peculiar arrangements of this engine, most of them old 
and long since abandoned, to the desire to produce something 
which shall be totally unlike anything now constructed by com- 
petent builders of vertical engines and boilers? We advise 
Messrs. Crowther to walk round the show-yard and avail them- 
selves of the instruction offered by other exhibitors, ani to try 
again ; and the advice we give to Messrs. Crowther will apply to 
several other firms. It is quite possible to build good engines 
which shall not be servile copies of the works of others, while 
they will have something more substantial to recommend them 
for adoption than novelty. 

Messrs. Brown and May have made few or no alterations in 
their engines since last year. The steam tube cleaner, which they 
then exhibited for the first time, appears to have succeeded very 
well, if we are to judge by the fact that most of their portable 
engines are fitted with it. One of the portable engines is fitted 
with the neat arrangement for hauling which we illustrated and 
fully described in our notice of the last Bath and West of England 
Society’s show. 

Messrs. Davey, Paxman, and Davey, as usual, make an admir- 
able display of portable and vertical engines, the latter fitted 
with the well-known Paxman boiler; but they show no novel- 
ties, and the same remark will apply to a very large number of 
makers of steam engines and thrashing machines, a mere list of 
whose names would possess no interest for our readers. 

Messrs. Burrell, of Thetford, show an 8-horse power ploughing 
engine of somewhat novel design, which we shall illustrate in an 
early impression. It is a powerful and compact little engine, 
evidently competent to perform a great deal of hard work; but 
we shall reserve further description until we illustrate it, con- 
tenting ourselves with stating that the horizontal winding drum 
is carried under the boiler, much as in Fowler’s engines. 

Messrs. Marshall, of the Britannia Ironworks, Gainsborough, 
exhibit a number of fine engines. The most noteworthy feature 
in this stand is a double cylinder 20-horse-power portable engine, 
much resembling their well-known 16-horse-power engine, with 
the exception that the cylinders are fixed on the fire-box instead 
of on the smoke-box ; and they also show a traction engine, 
similar to that which they exhibited for the first time last 
Christmas. We understand that several of these engines have 
been made, and are much liked. Messrs, Marshall have adopted 
a—with them—novel system of jacketting cylinders. The jackets 
are cast and fitted with cast iron liners forced in by hydraulic 
pressure, and making, of course, a steam-tight joint at each end. 
It is claimed that in this way a much harder and tougher metal 
can be used for the wearing surface of the cylinder than is 
possible under other arrangements. The firm exhibit a large 
and well made circular saw bench, competent to deal with heavy 
timber. In thrashing machines they show nothing new. 

The Reading Ironworks Company show a strongly made 
16-horse power engine for driving a saw mill, with jacketted 
cylinder. {[t has evidently not been got up for the Show, and 
would have been improved in appearance at all events, had 
a little more pains been taken to “fettle” the castings 
before they were painted. In all essentials it is a good 
engine, but it entirely lacks the finish which the firm impart 
to their portable engines. The firm also exhibit a vertical 
engine and boiler combined, under steam, and several of the 
admirable horse-thrashing machines which are appreciated by 
small occupiers in a way which can hardly be realised by large 
farmers who hold only by steam. 

Messrs, Fisken and Co, do the best they can in a very con- 
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tracted spaco to illustrate the details of their fly rope system of 
cultivation. The rope is driven by a small nobhesatal engine 
and vertical boiler, having so many good points that we shall 
illustrate it in an early impression. 

Messrs. Riches and Watts show a very well made 16-horse 
power high-pressure expansive condensing engine. This is 
an engine of neat and strong design. The cut-off gear is 
controlled by two weights moving radially outward under the 
influence of centrifugal force against coiled springs, and so 
shifting the expansion eccentric round on the shaft. This gear, 
which will be readily understood from the sketch, has been used 
we understand, with success for some five years. The sketch 
only illustrates the principle, but the details present no compli- 
cation. <A is a disc rotating with the crank shaft B, while € is 
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RICHES AND WATT'S EXPANSION ECCENTRIC. 


the eccentric; D D are two weights carried on rods joined at 
one end to the eccentric and at the other sliding in guides F F. 
As the dise rotates the weights D fly further and further from the 
centre, compressing the springs J J, and so pulling the eccentric 
round on the shaft. 

Not far from the engine last mentioned will be found the neat 
and curious little engines made by Mr. F. W. Turner, of the St. 
Alban’s Ironworks, Herts. These engines could not be made 
intelligible without the aid of a drawing. They are very com- 
pact, and should answer well for launches. 

At the stand of Messrs. Robey we failed to find anything new, 
not even a bit of bad workmanship, which would be a decided 
novelty with this firm. 

Messrs. Hodgkin, Neuhaus, and Company exhibit a great col- 
lection of pulsometers, which have already been described in Tur 
ENGINEER, and a new development of the same idea in the shape 
of a boiler feeder called the “ Hydrotrophe.” This is a pulsome- 
ter with horizontal bronze valves and a provision for throwing 
a small stream of injection water into the lobe or vessel filled 
with steam from that full of water. We saw it at work feeding 
a 6-horse boiler, and running at slow speed it lifted water at a 
temperature of 140 deg. about 3ft. and forced it into the boiler. 
It is of course essential that the feeder should be placed above 
the water level, as the water enters by its own gravity, and is not 
forced in. It is, in fact, after all, only an apparently very suc- 
cessful and elegant modification of the well-known American 
“water bottle” boiler feeder, which possessed numerous defects 
entirely obviated by the Hydrotrophe, which, if we are not much 
mistaken, will prove a very satisfactory apparatus for use with 
stationary boilers, It is economical enough, returning most of 
the heat of the steam to the boiler with the feed water, and it is 
so simple that it is not easy to see where it can get out of order. 

Kuap’s patent furnace feeder, exhibited by the Root Steam 
Boiler Company, is a very simple device, which has, we are 
informed, been found to work well in practice. The coal, put 
into a hopper over the fire door, is first crushed into tolerably 
uniform pieces of the size of a nut, and then falls over a fire- 
brick bridge on to the grate bars, Each second bar is, by an 
exceedingly simple arrangement of slotted levers, made to rise 
and advance periodically at short intervals and then to fall and 
return to the front. This has been done before, but with a con- 
tinuous motion like astrawshaker. But in Mr. Kuap’s machine 
the motion is intermittent ; the rising bars, so to speak, jump 
up suddenly and advance, then return, and after a pause jump 
up again. This action, it is stated, keeps the fire broken up and 
open, so that bars much closer together than usual may be em- 
ployed without waste of fuel or over admission of air. The 
invention has much promise in it, and will probably succeed. 
Its extreme simplicity is no small advantage. 

Probably the most interesting exhibit in the yard to engineers 
in general is the new Otto gas engine shown at Messrs, Gadsby’s 
stand by Messrs. Crossley, Nothing can be more simple than 
the principle and action of this remarkable engine, but as it is 
not generally understood we do not apologise for explaining it 
here. When coal gas and air are mixed in certain proportions, the 
mixture van be exploded. Very dilute mixtures will not explode 
under ordinary conditions, but it is found that if the mixture is 
put under pressure explosion will take place, although 
it would not were the pressure absent. Now in the “Otto” 
engine, a very dilute mixture of gas and air, is placed 
under pressure and then exploded, or, more properly speaking, 
burned, because there is no explosion in the true sense of the 
word. The nature of the process will be understood from the 
accompanying diagram, slightly reduced from one taken in our 
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DIAGRAM FROM OTTO'S GAS ENGINE. 


presence in the showyard. It must be premised that the gas is only 
exploded once in every two revolutions when the engine is fully 
loaded, and the explosions may take place much more rarely when 
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the engine is running against a small resistance. We have 
marked the diagram with letters and arrows to show the course 
of the piston, The first horizontal line is just below the atmo- 
spheric line, and marked A, is the out stroke of the single- 
acting piston. The cylinder fills during this stroke with 
a mixture of gas and air through a slide valve at 
the back. The inward stroke is shown by B, which gives 
the curve due to the compression of the gas and air mixture. 
When this stroke is finished, the gas is ignited by a small 
gas flame, and the pressure rises, partly as a result of the explo- 
sion and partly because of the expansion of the nitrogen of the air, 
due to the heat of the explosion. The piston then goes out, and 
the curve of expansion C is drawn ; at the end of this stroke the 
exhaust opens, and the piston returns, as shown by D, expelling 
the products of combustion, as we may term them. Thus four 
complete strokes, or two revolutions, have been made for one 
impulse, and for this reason a heavy fly-wheel to run at good 
speed is required ; of course, two engines could be coupled if 
necessary. The governor acts by preventing the admission of 
gas when the engine runs too fast, so that more than two, or, 
indeed, more than a dozen, revolutions may be made without 
the admission of any gas whatever. 

We believe that we have now noticed every exhibit which 
possessed novelty, save a few which we have not space to speak 
about this week. We did intend to say something about the 
steam pumps, but the subject is really too enormous. The steam 
pumps exhibited at Liverpool are legion. No fewer than 117 
entries of pumps are to be found in the catalogue, and of these a 
large number are steam pumps. What they are all used for, or 
where they go to, we are unable tosay; and we confess that we 
are equally unable to find the space or the inclination to describe 
devices which are all more or less modifications of the same 
idea, a steam-worked piston being operated by a steam-worked 
valve. We have, therefore, considered it best to state that 
steam-pumps were exhibited in action by all the best known 
makers and by some firms who have yet to make a reputation in 
this department of mechanical engineering. One or two of the 
most ingenious or novel we shall illustrate. 

The vpening days of the show were extremely satisfactory as 
regards attendance. But we regret to add that a deplorable 
accident occurred on Wednesday afternoon, an emery wheel 
flying in pieces and killing a man on the spot. Two much 
caution cannot be practised when rapidly rotating wheels of this 
kind are employed among a crowd of spectators. 

Messrs. Coleman and Morton show a model of their water tube 
boiler, called by them the “double circulating boiler.” This boiler 
consists of two small shells, one above the other, connected by 
vertical flanged tubes, For a 25-horse boiler they are 36in. 
diameter and 18ft. in length. Every alternate connecting tube 
is lengthened by the insertion of a light movable tube reaching 
to within a few inches of the bottom of the lower shell. The 
furnace is placed below the lower shell, the flame and heated 
gases passing along underneath and returning by the flues on 
either side towards the front, where they rise and traverse the 
sides and bottom of the upper shell and the vertical tubes, 
thence passing to the chimney. There is then a constant rush 
of steam and water from the lower to the upper shell through 
the short connecting tubes, while water descends through the 
long tubes from the upper to the bottom of the lower shell, thus 
maintaining circulation very efficiently, as shown by the model. 
If due care be taken to combine the several sections of this boiler, 
it ought to give satisfaction as a high-pressure steam generator, 
being simple, cheap, and accessible for cleaning and repairs. A 
mistake in arranging the steam and water connections might lead 
to the same results as those which attended the trial trip of the 
stearaship Montana. Of course this only applies to boilers of large 
power, composed of two or more sections, and has no bearing on 
single sections, such as those actually in use at Messrs. Coleman 
and Morton's own works at Chelmsford. 

Silver medals have been awarded to Messrs. Hodgkin and 
Neuhaus for their hydrotrophe, to Messrs, Clayton and Shuttle- 
worth for their improved drum guard, and to Messrs W. N. 
Nicholson and Son, of the Trent [ronworks, for their improved 
metal mill, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 








TRADE PROPERTY IN CANADA. 

Sir,—About fourteen days after its issue I enjoy weekly 
the privilege of reading your ENGINEER, away out here in 
what is called par excellence the backwoods of Canada, As 
managing partner in a machine shop, with first-rate premises, &c., 
for 100 men, and work for about twenty, [ am, like my confréres, 
anxiously watching the signs of the times in hope of improvement. 
One of the ingredients of prognostication consists of reading your 
trades report. We have, as you know, no coal mines and practi- 
cally no iron mines in this country, and consequently no miners’ 
strikes, which goes a good way in making up tor the deficiency. 
But indirectly we are interested in your movements. At this dis- 
tance one might be supposed to be capable of vision but little 
distorted by prejudice, unless the fact of having attained, after the 
expenditure of the best part of a lifetime of hard labour of hands 
and brain in iron business, to the objectionable position of 
directing and controlling the labour of others, disqualifies one to 
see correctly. 

The endless succession of strikes reported from all quarters, at 
this time when it is next to impossible to procure work, or when 
got at an unremunerative price, to collect one’s pay for it. seems 
incapable of interpretation on any rational principle. Nothing 
short of wholesale infatnation will account for it. It is passing 
strange that men cannot recognise the plainest facts before their 
eyes. Surely it is clear enough at this time of the world’s history, 
that we, the majority of us, must live by working, that reward 
comes according to Jabour, that eight hours’ work cannot precure 
as much as ten hours’, that strikes are impoverishing the strikers 
as well as the struck, that capital cannot and will not be invested 
under such circumstances, that trade is slowly but surely leaving 
England, and that the same causes must inevitably interfere with 
the welfare of any people. Undaunted, however, by the wreck of 
business and ruin of so many old and honoured houses, caused and 
persistently fostered by these mad, unnatural conspiracies, there 
appears again on the hattle-field the ‘banner with the strange 
device—death to trade,” borne aloft by some Mr. McDonald, whose 
marvellous speech is partly recorded in your issue for June 1s 





Ist. 
Why 80 delicate, Mr. McDonald, in applying the true and only 
remedy for all the evils labour is subject to? Why stop at a 
paltry 6d. a day? Say half-a-crown at least. By parity of reason- 
ing the cure must be more speedy and permanent in that way. 
The masters will certainly produce less then 

A slight side issue opens right here, which possibly Messrs. 
McDonaldand Co, think it below theirdiguity to consider. Supposing 
the most prudent half of the masters cease to produce—to employ 
labour—for ever, and the other half reduce the production one-half 
—discharge half their hands—who shall employ the idlers when 
every trade, occupation, and profession is equally overburdened ? 
Oh, send them to the colonies! I hear it echoing around. Beg 
your pardon, sirs, so far as this one-is concerned. ‘There is 
suicidal competition enough here already. Unemployed mechanics 








are already innumerable, many of whom would work, even with two 
hands and a willing mind, if there was work. No more labourers 
of that kind, especially from striking England, if you please. 
The only opening for labour without suicidal competition just now 
and here seems to be in tilling Jand. Why even our native mechanics 
and labourers, most of them brought up on farms, should per- 
sist in loafing about towns and villages, croaking about hard times, 
frequenting soup kitchens, starving themselves and. their families, 
running up debts—which nine-tenths of them will never pay—is a 
Gordian knot requiring the mighty sword of a McDonald to sever. 
Ishave an unpoetic idea concerning it somewhat thus: If mal- 
contents in general, professional politicians, arch-champions of 
labour, philosophical speculators on the destinies and possibilities 
of mankind, would just simply go to work personally, take up 100 
acres of land as a free gift, work out aliving each for himself with 
whatever means there are at hand, as hundreds have successfully 
done before ; eschewing labour—-idler—unions, beer, politics, and 
empty speculations, and not ask neighbours who are busy 
enough with their own troubles, to make roads, put up snug 
houses, get a few acres into good cultivation, locate and provide 
schools, &c.-—-not forgetting a judicious distribution of ale houses— 
and hand it all gracefully over to their expectant lordships, if 
such a prosaic thing was done, I venture to think that prospects 
would brighten somewhat in this colony at any rate, and pussibly 
in others too. B. F. 
Canada, 16th June, ; 





WIND GUARDS, 


Str,—I send a drawing of a wind guard that I have lately had 
fixed to one of my chimneys which was in the habit of smoking 
when the wind blew in strong gusts from a south-westerly quarter. 
Fig. 1 gives its general appearance when standing on the ground. 
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Fig. 2 shows the form of the opening on each of the four sides for 
the emission of the smoke, and indicates the action of the wind, 
which, in closing the hinged shutter on one side, causes the other 
to open wider by means of the rod which connects them. The 
dimensions are lft. in width both ways, and 2ft. din. in height. 
The material is zinc, but if I require another I shall have it made 
of the best sheet iron painted with red lead in three coats inside 
and out. Galvanised iron is objectionable, owing to the action of 
the smoke, which in time destroys the zine covering, leaving the 














metal exposed underneath. For chimneys that habitually smoke 
in all winds, whether strong or weak, I do not think the form of 
wind guard would answer so well as some others that have been 
introduced, bnt it does well in cases like mine, where the wind, for 
want of some such protection, is driven with violence down the 
shaft. Fora chimney that smokes in light winds the addition of 
balance weights might be found necessary, as shown by dotted 
ines, Fig. 2. The top of the chimney is covered in by a flat plate. 
Wing Rectory, Oakhatn. C. Boys. 





MANUFACTURE OF SLAG BLOCKS, 

Srr,—I notice in your valuable paper of the 6th inst. a somewhat 
detailed account of my patent slag manufacturing process, in which 
a few points need correction. The first is—page 11, col. 3, line 25, for 
“box” read block. The next relates to my patent tempering process, 
which is represented as requiring forty-eight hours, or two days. 
Now several attempts have been made to utilise slag by the slow 
process of gradually cooling at a low temperature, and also by its 
own initia! heat, which have failed. Slag requires to be treated 
differently to glass.’ I first heat my tempering kiln or furnace by coal 
or waste gas by driving hard up to a white heat before the blocks 
are put in; this heat is kept up to nearly a refluxing point during 
the charging of the furnace or kiln, actually roasting the blocks, 
and sometimes running them together. When charged the kilns 


} are luted and closed up, and in four hours after—not twenty-four 


hours or forty-eight hours—but in four hours perfectly tempered 
blocks have been drawn out at nearly white heat, and not only 
exposed to the cold air, but have been immersed in cold water for 
some time without injury to the blocks, and any further time we 
allow is simply for the convenience of the men who have the kilns 
to draw, This and other appliances have cost me several years 
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patient experiments, and m: 


pany nearly £10,000 to bring the manufacture to the practical 
and commercial success it has now attained. 
Leamington, July 9th. JOSEPH WOODWARD. 





LOCOMOTIVE DRIVING. 

Sir,—I think many of your readers must acknowledge that the 
paper ‘*On Locomotive Driving,” by Mr. Reynolds, has supplied 
a long-felt want ona particular and special subject, which is, of 
all others in connection with the engine, the most difficult to 
write or speak upon without personal and matured experience on 
the foot-plate, where it is evident, from the easy way in which he 
deals with the matter, he is quite at home. Not long ago one of 
your correspondents, writing from Doncaster, stated that the 
thanks of your readers were due to Mr. Stroudley’s assistant for 
his clear and minute description of his superintendent’s engine 
Burgundy. Allow me space to thank him for giving publicity to 
his views as to how an engine should be driven, and to ask him to 
publish his opinions in book form, so that they may be circulated 
among drivers and firemen, to whom the subject is one of personal 
interest. Further, will he be good enough to say what his ‘‘ loco- 
motive driver’s certificate” is doing? 1 have not heard anything 
of it since it was introduced in THE ENGINEER some months past, 
when it was thought by many that, provided it could be universally 
adopted, it would give the drivers a large increase of influence. 

Ghagee, July 10th, LOCOMOTIVE. 








THE INFLEXIBLE.—I¢ is understood at Portsmouth that three of 
the members of the Commission to inquire into the stability of the 
Inflexible are Dr. Woolley, Mr. Froude, and Mr. George Rendel. 


FrENcH ARTILLERY.—According to the Pall Mall Gazette two 
batteries of each of the nineteen regiments of artillery of the 
French army have either lately had issued to them or will shortly 
receive new steel field-pieces of 95 millimetres calibre. There are, 
therefore, at present three classes of gun in the French field 
artillery, namely, the 75, the 85, and the 95 millimetre pieces. 
The new gun consists of an inner tube of cast stcel, surrounded 
by rings of puddled steel. Its weight is 700 kilogrammes, its 
length 2°5 metres, and it is rifled with twenty-eight grooves, 
having an increasing twist. The gun is a breech-loader, closed 
with an Eastman screw. The vent is placed so that the cartridge 
is ignited at a point about half its length from the bottom of the 
bore. The shell for the gun weighs 8 kilogrammes, and contains a 
bursting charge of 415 grams. Percussion fuses only are provided 
both for the common and shrapnel shell. The charge consists of 
2°1 kilogrammes of coarse-grained Castan powder, which gives the 
projectile a high initial velocity. At 2000 metres range the velocity 
is still 279 metres per second, and at 4000 metres 247 metres. A 
new pattern of carriage has also been designed for the 95-millimetre 
gun, composed of steel plates, and fitted with a simple elevating 
screw, by which the necessary elevation for 6550 metres range can 
be given. Fresh limbers and ammunition wagons will not be 
manufactured, but those already in use will be altered, so that 
each battery shall carry with it ninety rounds per gun. 

THE METEOROLOGICAL Soctety.—The last meeting of this society 
for the present session was held on Wednesday, the 4th inst., at the 
Institution of Civil Engineers. H. Hearder and H. Law, M. Inst. 
C.E., were balloted for, and duly elected fellows of the society. The 
following papers were read :—‘‘ On an Improvement in the Mecha- 
nism of Self-recording Meteorological Instruments,” by the Rev. C. 
J. Taylor. In order to obviate sluggishness in self-recording 
aneroids and ordinary smal! bore mercurial barometers, the author 
placed a small electric bell apparatus, from which the bell had 
been removed, so that the clapper when in action shall strike on 
the top of the verticai brass bar on which the recording pencil 
slides. By this means a very rapid succession of light taps can be 
administered at a point which affects all the movable parts of the 
mechanism. ‘‘ Results Derived from the Sunshine Records 
obtuined at the Royal Observatory, Greenwich, by Means of 
Campbell’s Self-registering Sun Dial, during the year ending 
April, 1877,” by W. Ellis, F.R.A.S. The instrument consists of a 
very accurately formed sphere of glass, 4in. in diameter, supported 
concentrically within a well-turned hemispherical metal bowl, in 
such a manner that the image of the sun formed when the sun 
shines, falls always on the concave surface of the bowl. A strip of 
some material being fixed in the bowl, the sun when shining burns 
away the material at the points at which the image successively 
falls, by which means a record of periods of sunshine is obtained. 
The duration of sunshine in hours for each month of the year, 
ending April 30th—excepting from May Ist to 6th, July 3ist, and 
October 27th to 3lst—was as follows:—May, 152'3 hours ; June, 
184°5 hours; July, 214°3 hours; August, 216°9 hours; September, 
106°1 hours ; October, 47°3 hours; November, 35°9 hours ; Decem- 
ber, 6°5 hours; January, 18°7 hours; February, 36°4 hours; 
March, 99°3 hours; April, 71°8. The greatest daily duration was 
13°9 hours on June 11. Daily durations exceeding ten hours 
occurred six times in May, eight in June, ten in July, and eleven 
in August. Oneof the most remarkable periods was August 7th to 
14th, the duration having exceeded ten hours every day during 
this time. It appears that in the months of August, September, 
and October, the mean maximum and minimum temperatures 
were both, on the average, higher on days of greater sunshine 
than on days of lesser sunshine, whilst in the months of January 
and February, an exactly oppesite condition existed. In the 
remaining months the mean maximum temperature of the greater 
sunshine group was higher, andits mean minimum lower, than the 
corresponding mean maximum and minimum temperatures of the 
lesser sunshine group. It also appears that there was more sun- 
shine afternoon than before noon in every month, except August, 
March and April. ‘‘ On the Diurnal Variation of the Barometer at 
the Royal Observatory, Greenwich,” by W. Ellis, F.R.A.S. The 
Astronomer Royal having communicated ths numerical values of 
the variations of the barometer as deduced from the photographic 
records at the Royal Observatory, during the twenty years ending 
1873, the author adds a few general-remarks thereon, Comparing 
together the different months of the year, it is observed that the 
morning minimum and the forenoon maximum both occur earlier 
as the year advances: they are earliest in summer, and become 
later again on the approach of winter. The afternoon minimum 
and evening maximum, on the contrary, occur later as the year 
advances—are later in summer and become earlier again towards 
the end of the year. They all change in acertain degree with the 
change in the times of sunshine and sunset. As a consequence of 
this the intervals between the morning minintum and the forenoon 
maximum, and between the afternoon minimum and evening 
maximum do not change very much throvgh the year, whilst that 
between the forenoon maximum and afternoon minimum is much 
shorter in winter than in summer, and that, between the evening 
maximum and morning minimum is much Jonger in winter than in 
summer. ‘*On the Kuainfall of Jamaica during the seven years 
1870.75,” by Griffith N. Cox ‘‘ Contributions to the Meteorology of 
Cannes,” by William Marrictt, M.D., F.R.S. Mr. Marriott exhibited 
and described Bogen’s bygrometer and new standard syphon 
barometer. The barometer possesses the following special 
features :—It is so constructed that it can easily be put together 
and taken to pieces again. The long leg consisis of a tube of the 
same diameter throughout, and is supplied with a glass stopper 
which has a very fine bore passing through its centre, enabling one 
to fill the tube with mercury in one or two minutes and to com- 
pletely exhaust it of air in one or two minutes more, The open 
end of the longleg is ground air tight to the short (curved) leg, and 
can be instantaneous!y put together or separated. The long tube 
alone is graduated so as to have only one scale, but by a peculiarly 
constructed screw of given length placed on the short tube a precise 
and accurate reading can be easily cbtained. The baremeter is 
mounted on a peculiarly shaped stand which has three adjusting 





screws by means of which the perpendicular of the instrument 
can be insured, 
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CONTRACTS OPEN—CHIPPING NORTON WATER SUPPLY WORKS. 


MR. W. HY. WEBBER, LONDON, ENGINEER, 







(For specification see page 19.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA,—Messrs. GeRoLD and Co., Booksellers. 

LEIPSIC.—A, TwieTmMeyveER, Bookseller. 

NEW YORK.—Toe WittmMer : So Rocrers News Company, 


81, Beekman- 














PUBLISHER'S NOTICE. 


* * Next week a Double Number of THE ENGINEER will be published 
containing the Index to the Forty-third Volume, including a 
Complete Classified List of Applications for and Grants of 
Patents issued during the past six months. Price 1s, 




















TO CORRESPONDENTS. ' 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform co that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to hii A bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, , é 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. : 

+,” All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

T G.8.—We know nothiny of the batlery. 

Huskatin.—T'ry a little hydrochloric acid in the water with which the ink 
is rubbed, 

R. G. (Sicily).—Messrs. Salter and Co., West Brouwich, Stofordshire, will 
supply what you require. 

W. B. (Carlinghow).—ZJnjectors of different forins have been at dijferent times 
proposed for the propulsion of boats, and patents taken out embodying 
their application, They form probally the least economical propeller. 

R T. T.—If the surface of the iron is well cleaned the cement coating will 
there very strongly. Jt is often extremely dificult to remove the coating 
of cement from the inside of iron ships where it has been carefully payed 
over the clean unrusted skin of the plates, 





EARTH BORERS. 
(To the Editor of The Engineer.) 


Sim,—Can any correspondent kindly inform me who are the makers of 
Marshall's earth borers ? W. H. 
London, July 5th. 





GALVANISING PLANT. 
(To the Editor of The Engineer.) 
Sie,—Can any of your correspondents tell me where I can obtain plan 
for the erection of a small galvanising works ? Ww 
London, July 7th. 





TEA LEAF ROLLING MACHINE. 
(To the Editor of The Engweer.) 

Sin,—I should feel obliged if any of your readers could furnish me 
with the address of the maker of W. 8. Lyle’s patent tea leaf rolling 
machine. A. ¥ 

London, July 16th. 





SUBSCRIPTIONS. 

Tar Exocrveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
‘rom the office, on the following terms (paid in advance) :— 

Half-yearly including double number).. .. .. £0 148. 6d. 
Yearly (including two double numbers).. - £1 9s, Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade, Tue Enxainear is registered for transmission abroad, 

Cloth Cases fur binding Tuk Exornger Volume, price 2s. 6d. each. 

The following Volumes of Tut ENGINEER can be had, price 18s. each—Vols 
3, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, watil further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tuk ENGINEER weekly and post-free. S8ub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 
rates. 


. — Australia, Belgi Brazil, British 
Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
), Germany, Gibraltar, India, taly, — ta, 

New Brunswick, Newfoundland, New th Wales, 

r Roumania, Switzerland, Tasmania. Turkey, 

United States, West Coast of Africa, West Indies, China via South- 

ampton, £1 16s. 

Remittance by Bill in London.—A Buenos Ayres, Cyn, France, 
and Algeria, Greece, Ionian Por: righ eru, Russia, 
Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 5s. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four Lines and under is three shillings 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. Al 

single advertisements from the country must be accompanied by stamps in 

payment Alternate advertisements will be inserted with ali practical re- 
gularity, but regularity cannot be guaranteed in any 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEeForE Six 0’CLOCK on 

‘munspay Evexine in gach Ween. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tur ENGINEER, 168, Strand, 
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THE INFLEXIBLE. 

Ir the design of the Inflexible is so imperfect that she 
must capsize after she has been in action for a short time, 
it is impossible to imagine a graver mistake than that 
which has been made by Mr. Barnaby and the Lords of 
the Admiralty, who have accepted the responsibility 


attached to his design. The very magnitude of such a. 


blunder renders its occurrence extremely improbable, and 
affords strong presumptive evidence that it has not been 
committed. The more carefully we examine the issues to 
be tried between Mr. Reed on the one hand, and the 
Admiralty on the other, the greater appears to be the 
reason for doubting the accuracy of Mr. Reed’s conclusions, 
and a perusal of the parliamentary papers relating to the 
design of the Inflexible just issued, which will be found 
in another part of this impression, has not altered our 
opinion. Some confusion appears to exist still in the 
minds of many persons as to the true meaning of the 
issues involved, and it will not be improper to state them 
here once more in such a way that the true bearing of the 
arguments employed on each side may be understood. The 
case, then, is simply this : The Inflexible consists of a hu 

hull—a species of monitor, in fact, like the Dictator or the 
Puritan—on the centre of which is built up an armour- 
plated citadel. The deck of the monitor is of thick iron, 





and the weights have been so adjusted that, whereas in | 


Ericson’s monitors the deck was carried from 2ft. to 3ft. 
above the water, the deck of the complete Inflexible will 
float about 7ft. below the surface. But if the citadel, with 
its turrets and guns, and the hull which carries them, were 
alone put into still water of sufficient depth, the main or 
armour-plated deck fore and aft of the citadeNvould be 
but about 6ft. under water. Now, in either case, so far 
as the submerged portions of the structure are con- 
cerned, there would be nothing to prevent the whole from 
capsizing. The citadel, however, represents, say one-third of 
the whole length of the ship at the widest portion, and as 
it possesses great freeboard, and the maximum righting 
moment because it is the widest part of the vessel, we 
may say that the Inflexible will obtain from it about 
one-half the stability which she would have if the free- 
board of the citadel extended from end to end of the hull. 
But such a ship as this could not steam well, nor could she 
provide adequate accommodation for her crew. Conse- 
quently on the top of the submerged hull is built up, fore 
and aft of the citadel, the upperworks of a ship in thin 
— iron. These upperworks are covered over with a 
ight deck, and on the deck are fitted cabins, which provide 
accommodation for the crew. The distance between the 
lower submerged armour-plated deck and the upper deck is 
considerable. The weight of the superstructure or upper- 
works is sufficiently great to sink the submerged deck to 
a depth of 7ft. below the water. Mr. Reed’s contention 
is that if water can get free access to the space between the 
submerged deck and the upper deck, which rises some 
feet over the water, that the ship must capsize. Mr. 
Barnaby asserts that whether water does or does not gain 
access in this way the ship possesses sufficient stability, 
always provided that his calculations concerning the posi- 
tion of the centre of gravity of the ship are correct. Mr. 
Reed admits that Mr. Barnaby’s calculations on the point 
are sound, and if any mistake has been made, Mr. 
Reed certainly has not discovered it after a rigorous inves- 
tigation in his own office. So this factor in the discussion 
may be totally eliminated, and we have only to keep in 
mind the fact that, according to Mr. Reed, if water gains free 
access to the space between the armoured and upper deck 
the ship will upset, while, according to Mr. Barnaby, if 
(1) water should obtain free access in the way Mr. Reed 
supposes it will, the ship would not upset ; and (2) that no 
naval engagement could be fought which would result in 
admitting water to the space indicated in the way Mr. 
Reed supposes. On these two points, and on these only, 
the whole question turns. 

Now, it will have been seen by those who have followed 
Mr. Reed’s arguments that he says the ship will overset 
because of the top weight of her unarmoured upper works. 
This is, in plain non-technical English, his contention. If 
the upper works were gone altogether, or if they were 
lighter than, or at least not heavier than, water, then there 
would be no risk. It is necessary to be very precise on 
this point, as much turns on it. The upper works of the 
Inflexible consist first of an outer wall of iron plates about 
three-quarters of an inch thick; then three feet inside 
comes a second wall of thinner plates; and two feet inside 
that, again, a third wall of still thinner plates. The 
space between thé outer and inner skin is to be filled 
in with cork. Close to the bow of the ship are two 
transverse bulkheads, 10ft. or 15ft. apart. Right in the 
fore peak will be stowed casks and buoyant stores. Into 
the space between the two transverse bulk-heads water 
will be admitted when the ship is in action. to steady 
her, for it is certain that so long as she remains unpierced 
by shells she will be an extremely stiff ship, far too stiff 
to make a first-class gun platform. The effect of admit- 
ting water to upper compartments in the way we speak 
of is very satisfactory. The remainder of the s 
between the two decks is divided into compartments by 
longitudinal bulkheads, and in these will be stored coal. 
About 43 cubic feet of coal represent one ton, and 35 cubic 
feet of sea water weigh a ton. It follows that if the 
whole of the space between decks in the longitudinal com- 


partments be filled with coals the ship will be much better | 
off as regards stability than she would be if they were | 
‘Au | filled with water; and Mr. Reed’ has not hinted at the | 


possibility of the ship being capsized by the weight of her 
own fuel. A large space is left in any case free from 
coal. What Mr. Reed has to do is to show that the 
filling up of this space, and of the interstices between the 
coals, with water, will introduce so much additional top 
weight as will suffice to overset her. Of this he has not 
supplied a shadow of proof in the form of definite figures. 
Mr. Barnaby, on the other hand, states that, coal or no 
coal, if the whole space were filled with water the ship 
would not overset, and could still fight her guns. A large 
model of the ship has been constructed, and fitted with 
movable lead weights which have been carefully adjusted, 
and this model, without the aid of any cork, and with the 
water freely circulating through the space between the 
decks, does not overset, and when forcibly inclined at a 
considerable angle rights herself. It may be argued that 
models are deceptive, but Mr. Froude has proved very 
clearly that, within certain limitations, this is not the case, 
and that considerable reliance may placed on models 
as showing the performance of ships which are simply 
the model enlarged; and we have every reason to believe 
that the model of the Inflexible has been very carefully 
investigated by competent judges, who have pronounced 
themselves satisfied with the conclusions drawn from it, 
which go to confirm the soundness of Mr. Barnaby’s argu- 
ments. We would direct particular attention to the fact 
that the Devastation, designed by Mr. Reed, is, if Mr. 
Barnaby’s calculations are correct, very much more unsafe 
than the Inflexible ; for her — of maximum stability 
is but 9 deg., while that of the Inflexible is 133 deg., and 
her stability measured in foot-tons is but 5237 as against 
6532. This is assuming that the forecastle of the Devasta- 
tion is perforated. It is singular that Mr. Reed has never 
expressed any alarm concerning the safety of this ship. 

e may now come to Mr. by’s second argument, 
which is contained in the last ph but one of 


the parliamentary papers we publish this week. So 


long as any portion of the top sides, with their 
included stores, cork, &c., remain, the ship will pos- 
sess stability in addition to that supplied by the citadel. 
Let us, to put an extreme case, sup that a commander, 
before going into action, filled up the space between the 
decks with empty casks; then it is clear that until these 
casks had been Giicoved they would represent buoyancy. 
But how can all the casks be destroyed until the un- 
armoured upper works of the ship have been blown away 
bodily? But the moment they are gone the%hip becomes 
safe, because, according to Mr. Reed, she would be relieved 
of their weight. Is it possible that shells can get rid of 
some hundreds of tons of cork buoyancy without completely 
destroying the walls between which the cork is packed ? 
But besides this, the chances are a hundred to one that 
any heavy shell which strikes the unarmoured part of the 
ship will burst in the central compartments, where its 
effect would be to rip up the upper deck, a matter of no 
possible importance. So far as the side of the ship was 
concerned, we should have a round hole punched through 
the cork. Inside the cork wall is placed the automatic leak- 
stopper or cofferdam, to which we have before referred, 
which consists of a second space, about 2ft. wide, filled 
with layers of strong canvas. This permits a shot or shell 
to pass through it readily, but water, in trying to follow 
the shot, drives the canvas in before it, and stops the leak 
to a very remarkable degree, as was proved some years ago 
by actual experiments conducted with shell, and made before 
Mr. Goschen. Finally, any water which enters is dis- 
charged through scuttles into the bilge, and from thence 
got rid of by the enormously powerful pumps with which 
the ship is specially provided. It is extremely improbable 
that any but a large vessel will engage the Inflexible, con- 
sequently she will be attacked with heavy guns firing 
slowly. Let us ask ourselves, therefore, how much time 
will be occupied in so demolishing the upper works of the 
Inflexible, that she will be placed in the condition of 
imminent peril contemplated by Mr. Reed. It is not too 
much to assume that at least two hours would be required. 
What would the Inflexible be doing during the operation ? 
Certainly not taking her pummelling quietly. She would 
probably sink her antagonist long before that antagonist 
could inflict any material injury on her. 

As bearing on one or two pomts raised in the discus- 
sion, it must not be forgotten that the Infliexible was 
designed to carry guns of 60 tons only, and to take guns of 
80 tons it has been found necessary to sink her 6in. fur- 
ther than was originally intended; but the resolution to 
adopt this course was only adopted after very mature deli- 
beration. All things considered, we can come to no other 
conclusion than that the Inflexible will be found a 
safe ship, and that Mr. Reed’s fears are groundless. 
It has been suggested that some experiment should be 
made to test the soundness of Mr. Barnaby’s conclusions, 
but we are unable to imagine any test which would be 
conclusive. The construction of another model in addition 
to that at the Admiralty could tell us nothing new; and, 
as we have said, the automatic leak-stopper has alread) 
been tested with astonishing success under fire. A com- 
mittee has been appointed to investigate the ques- 
tions raised; after all, however, the committee can 
only deal with calculations, and, as we have stated, 
Mr. Reed’s figures and those of Mr. Barnaby are 
identical on the only vital point, namely, the position of 
the centre of gravity of the ship. It would be satisfactory 
to the world if Mr. Reed would publish the figures on 
which his criticism of the ship is based. With these before 
us, it is possible we might find reason to alter our views. 
In the absence of some conclusive testimony on the point, 
we cannot help believing that Mr. Barnaby is right and 
Mr. Reed is now—as he has often been before—need- 
lessly alarmed. It is singular that Mr. Reed’s denuncia- 
tion of the Inflexible should come just at the time that a 
large party in Russia, greatly disgusted with circular iron- 
| clads, are urging the construction of Inflexibles on their 
| own Government. This is no doubt purely a coincidence, 
but it is one of a very curious character. 





THE EXPLOSIVES ACT. 

THE first annual report of her Majesty’s Inspectors of 
Explosives is a document of considerable interest. The 
| Explosives Act of 1875 was the result of a parliamentary 
| inquiry, largely aided-by Major Majendie, R.A., whose 
| proposals for an amendment and extension of the law were 
|; most comprehensive and perspicuous. The report just 
| issued shows how the new law is working, and what are 
its prospects. It is evident that the two inspectors, Major 
Majendie and Major Ford, have an arduous task in hand, 
their labour being immensely increased by the inaction of 
the local authorities. It is common in this age to laud the 
principle of local self-govertiment. The principle un- 
doubtedly is excellent, but we cannot at all times award 
the same degree of praise to the practice. Local self- 
government, in the case before us, has been sadly wanting, 
and it would seem as if the local authorities indulged in 
the hope that all the work of the Explosives Act would be 
done fo. them by inspectors from the Home-office. If 
one-tenth the zeal which has actuated Major Majendie and 
his colleague had existed in the town councils and other 
local bodies in reference to this new law, the Act would 
speedily have been in complete operaticn. The Metro- 
politan Board of Works appear to afford the best example 
of industry. They have appointed a number of 
“active inspectors,’ who have swooped down most 
effectually on the surreptitious firework makers, and have 
discovered “an amazing amount of illegal dealing in ex- 
plosives.” The trade is now being settled on a proper basis, 
and at the close of 1876 the number of premises registered 
with the Board for keeping explosives was no less than 
1485. 

We think it may be allowed that on the Ist of January, 
1876, there were only two persons in the United Kingdom 
who understood in all its details the Explosives Act of 1875. 
These two persons were Major Majendie and Major Ford. 
The Actis a mostelaborate statute, and has been accompanied 
by Orders in Council, and orders of the Secre of State, 
until, as the inspectors themselves admit, the whole’ affair 
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has constituted “a body of legislation of a formidable 
character.” Beyond doubt there has been one ruling spirit 
in the affair—a man who thoroughly understood the sub- 
ject, and whose judgment could not be set aside. Hence 
we have an Act of Parliament which is so perfect as to 
create a feeling of dismay by its very completeness. After 
a year’s experience of its working, Major Majendie declares 
its perfection to be such that he does not know how to im- 
prove it. Noone has told him how to simplify it, and he 
does not believe that it can be simplified. So many 
interests have to be considered and cared for, that the law 
which is to be just towards all cannot combine in its com- 
position the qualities of simplicity and efficacy. For the 
assistance of the local authorities, Major Majendie has pre- 
pared an admirable “Guide Book,” whereby those who 
consult its pages may be led through the subtle entangle- 
ments of the Explosives Act, and the various orders in 
Council, and orders by the Home Secretary which have 
sprang out of the statute. But the reader is still warned 
to consult both the Act and the Orders, and traders are 
admonished to look to the abstracts which relate to their 
particular trades. The Guide Book is in fact,/primarily 
intended for the use of the local authorities and their 
officers, who may be thereby encouraged to enter upon the 
proper discharge of their duties. 

If the Explosives Act were merely a fussy interference 
with an important and peculiar trade, it would afford 
ground for very serious dissatisfaction. We question 
whether the Factory Acts, with all their complexity, are 
more elaborate than this new Act and its associated 
“Orders.” But we must admit that the trade in explo- 
sives had reached such a stage of development, and had so 
thoroughly outgrown the existing statute, that a new 
system of legislative control had become imperatively neces- 
sary. It would also appear that the old law was itself a 
hindrance to the trade, being fatally inelastic, and alto- 
gether designed for a different order of things. We 
venture to hope that the new statute is really beneticial to 
the trade, besides affording protection to the public. The 
only tangible ground of complaint which exists against the 
Act appears to be that of the miners who wish to make 
up blasting cartridges in their dwellings. Each individual 
miner pleads that he ought to be allowed to make 
cartridges for his own use. But the Government in- 
spector insists that the making of blasting cartridges by 
persons otherwise than in a licensed factory or work- 
shop, as provided for under section 47 of the Act, is 
illegal. The annual report states that great muscon- 
ception exists on this point in the Wigan district and 
elsewhere. Since the date of this report, and in fact 
within the last few days, the Durham Miners’ Asso- 
ciation has taken up this question, and obtained a case for 
the superior courts, in order to obtain a final decision 
whether a miner has a right to make his own cartridges or 
not. In the annual report we are told that it was the 
distinct intention of the Act to put a stop to “the very 
dangerous and often fatal practice of making up blasting 
cartridges in dwellings and other unlawful places.” 1t 
is declared to be as illegal for a miner to make blasting 
cartridges in his house, as it would be for him thus to 
make gnnpowder, dynamite, or fireworks. But the pro- 
visions of section 47 authorise the establishment by mine- 
owners and others of “workshops” for the making of 
blasting cartridges, and it is hoped that the time will come 
when the mine-owners will establish such workshops, or 
else that gunpowder in the form of cartridges will be 
purchased direct from the manufacturer. It is evident 
that the makers of the law intended to stop the prevailing 
practice. The only question is, whether the Act has been 
drawn in full accordance with their intentions. 

The first year of a new law is naturally very much of 
a transition period. Hence the progress reported is of a pre- 
liminary character, and in no case have the inspectors 
recommended proceedings for offences against the Act, ex- 
cept where it appeared necessary to remove grave public 
risk, or where the offence had been wantonly or persistently 
committed. In respect to the factories where explosives 
are produced, the inspectors say they have no reason to 
anticipate any other than a beneficial and smooth working 
of the Act. Considerable progress is already reported, 
and in some factories there is very little left to be done. 
These remarks apply to old factories. Under the head of 
“new factories” are included several places which, 
although existing prior to the passing of the Act, had no 
lawful existence, not having taken out a license. This was 
the case with all the safety fuse factories. Here we meet 
with an illustration as to the need for the new law, even 
in respect to trade interests. Had these factories been re- 
quired to take out a license under the old Act, the condi- 
tions attached would have been so onerous as practically to 
abolish many of these establishments. Their existence was 
accordingly winked at, while the new law was being 
framed. On the new Act coming into operation, the 
occupiers of these factories were called upon to take out 
licenses, and at the date of this report they had all 
either done so, or were taking steps for that purpose. 
Next to factories, we have the regulation of magazines 
and stores. It has been an incidental advantage of the 
new Act, that it has brought to light magazines of which 
the department had previously no knowledge whatever. 
These have now been placed on a legal footing, or else, 
where the position was dangerous, they have been closed. 
A striking example was afforded in the case of Belper, 
where the inspectors discovered that it was the practice to 
store a ton of gunpowder in the middle of the town. At 
Ripley, two tons ot gunpowder were thus stored. As might 
be expected, the applications for licenses for these maga- 
zines were decidedly refused, and the attention of the local 
authorities was called to the matter, with a view to the 
suppression of these dangerous plans. 

‘The transit of explosive substances is a matter in which 
the public are deeply interested. An accident occurring 
during the passage of an explosive consignment through a 
town is attended with greater risk to the public than a 


mishap with a properly isolated magazine. ‘The trade feels | 


desirous for freedom of transit,and hence great care has 
to be exercised in devising proper protection for the public 





without imposing unduly expensive restrictions in regard 
to the package and conveyance of explosive goods. In 
respect to gunpowder, “ double packages,”— that is to say, 
barrels or boxes with a bag or canisters inside con- 
taining the powder—have been adopted by most of the 
leading houses, and are fast coming into general use. As 
concerns dynamite, the change made in the packing by the 
regulation which requires the use of a waterproof package, 
is described as proving highly beneficial. A code of bye- 
laws for the regulation of the traflic in explosives on rail- 
ways has been approved, in which the use of proper 
carriages}is provided for. It is stated that great relief 
has been afforded to the gunpowder trade by the introduc- 
tion of metallic cylinders, or small movable magazines, for 
the conveyance of small quantities of powder in ordinary 
goods trains, separated from dangerous goods. But the 
report goes on to state that, unfortunately, the railway 
companies appear stil! to consider they are consulting 
their own interests in refusing to carry certain explosives. 
“ We believe,” says the report, “that this is a short-sighted 
policy.” The Act was intended, not to prevent the trans- 
port of explosives, but to facilitate their safe convey- 
auce. A hope is expressed that the railway companies will 
ere long adopt a wiser policy, and so remove one of the 
chief causes of complaint among certain branches of the 
trade. The railway companies are specially opposed to 
dynamite. Some time ago, all but four of their number 
refused to carry this article, and now it appears they are 
perfectly unanimous in refusing to carry it. It is to be 
feared that some of them frequently carry this stuff without 
knowing it, in which case the danger is seriously enhanced. 
The canal companies also refuse to carry dynamite. There 
are eight railway and eleven canal companies which refuse 
to carry any explosives at all. Forty-two railway com- 
panies and fifty-seven canal companies have made bye-laws 
regulating the carriage of explosives. Respecting ships, 
we are told—contrary to the impression which seems to 
prevail somewhat extensively—that the existing law, if 
enforced, is amply sufficient to prevent the improper stow- 
age and shipment of explosive cargoes. Indeed, some of 
the trade are disposed to allege that the law is more than 
sufficient. 

The accidents by, explosion or fire, coming under 
the notice of the department during the year, occa- 
sioned fifty-nine deaths, besides injuries to thirty-nine 
other persons. Gunpowder had the greatest number of 
accidents, being thirty-two, fireworks coming next with 
seven. Dynamite and tonite (cotton powder) had five 
each. The greatest fatality was from dynamite, which 
occasioned twenty-six deaths, gunpowder coming next 
with fourteen deaths. Fireworks killed five persons, 
and tonite three. Two extraordinary cases of suicide 
by dynamite are also mentioned. One of these oc- 
curred abroad, in Alsace, where a man put a dynamite 
cartridge in his mouth and fired it, with the result of 
blowing his head and the upper part of his body to pieces. 
Concerning the general working of the Explosives Act, it is 
reported that no serious dislocation of the trade has been 
resulted, so far as the Government department can ascer- 
tain; and it is reasonable to believe that if any important 
ground of complaint existed, the department would soon 
hear of it. The most awkward feature in the affair is the 
inertia of the local authorities. We expect, however, that 
this will be overcome, though not without considerable 
effort on the part of the Government inspectors and the 
Home-office. It was in the same manner that the local 
authorities allowed the Workshops Regulation Act to 
become a dead letter. In that case, the Government took 
the matter entirely out of their hands, and the law then 
became operative. But such a remedy is not desirable in 
the present instance, if, indeed, it could be considered 
practicable. 





BOILER EXPLOSIONS, 

We have from time to time called attention to the short- 
comings of legal procedure in respect ‘of dangerous boilers 
and of the shortness of the judicial arm where the proprietor or 
managers of an exploded boiler is concerned. Dangerous boilers 
are set up, worked a little, and burst, occasionally killing, and 
almost always wounding, unoffending people within the radius of 
their effects, and yet we never find the blame so brought home to 
anyone that that person’s punishment is ensured. No doubt the 
question, What shall be done? is a very large one. It cannot be 
answered off hand, or even without a very cautious examination 
of many conditions and propositions, Still, we are grateful for 
any display of interest in this direction, and we were glad to find 
a question put a few days ago to the Home Secretary upon the 
subject, Mr. Cross was not prepared wich an answer of very 
much promise. He seemed rather disposed to rely upon the 
control afforded by private inspection, alluding with consider- 
able approbation to the work done by the Manchester Association. 
He did, however, announce that he had instructed counsel to 
attend the inquiry in respect of a recent fatal explosion, and we 
are thankful to him for so much, 


THE METRIC SYSTEM. 

Ir is a matter for surprise that the metric system has found 
so little favour in the eyes of English engineers and scien- 
tific men. According to an American contemporary, the 
Boston Society of Civil Engineers is making a systematic 
effort to secure the general use of the system in America. A 
committee was appointed by this society to open communication 
with scientific bodies and the leading manufacturers, and to en- 
deavour to secure the favourable action of Congress upon a 
memorial fixing a date for the official adoption of the system. 
Twenty-nine replies were received from the societies addressed. 
sixteen of which were favourable, five unfavourable, and eight 
undecided. The Amcrican Academy of Arts and Sciences post- 
poned the question by a majority of two out of eighteen votes, 
on the ground that “it would bea hardship to deprive the people 
of their present standards if they preferred to use them,” and the 
Franklin Institute came to the strange conclusion that the 
objections to the adoption of the metre as a standard 
“were overwhelming.” These two bodies are the most 
prominent among those who have given an unfavourable 
reply ; but as they are amongst the most influential in 
America it would seem that the probability of the adoption 
of, metric measurement in America is still as far off as it is in 
England. it is only English-speaking people who now cling to 
the old measurements, all the principal civilised nations having 
already adopted the uniform system, It may be hoped that the 





3oston Society of Civil Engineers will continue in their attempt, 
and that some English bodies will commence a similar systematic 
effort to procure a general conception of the metric system in 
English minds, This must be done before the system will be 
adopted.' 
ENGINE-ROOM ARTIFICERS IN THE ROYAL NAVY. 

Tur Admiralty are beginning to appreciate the fact, long 
accepted in the merchant navy, that steam vessels are big 
machines and complicated. Like the old mail coach proprietors, 
they have accepted the inevitable with bad grace, but the inno- 
vation of the locomotive made more rapid strides in breaking 
through old prejudices than the marine engine has done in break- 
ing through those of sailors of the old kind. The time has come, 
however, when the ships of war are entirely dependent not upon 
sails and sailors and their commanders, but upon steam and 
engineers, and their assistants, the engine-room artificers. The 
status and pay of the engineers in her Majesty's ships has re- 
cently been somewhat improved by measures enforced on the 
Admiralty, and they have now decided to improve that of the 
engine-room artificers, by increasing their pay and comfort, and 
by giving them the means of promotion to a higher grade by 
creating a new rating of chief engine-room artificers, Chief engine- 
room artificers are to be limited in number to one hundred, and 
to rank next above chief carpenter’s mate. Engine-room arti- 
ficers and chief engine-room artificers will all mess together in a 
separate mess place which will be provided for them, and a stoker 
will be allowed to take care of the mess place, hammocks, &c. The 
uniform is improved in appearance, and the pay will be 6s, 9d. 
per day for those under three years’ service, 7s. for those above 
three years, and extra pay of 3s, 6d. per day when employed on 
ships other than those to which they belong, executing repairs, 
the new scale of pay commencing from Ist April last. The pay 
of engine-room artificers will in future be-—for those under three 
years’ service, 5s, 3d. a day; above three, 5s, 9d,; above six, 
6s.; above ten, 6s. 3d.; and above thirteen, 6s, 6d.; their rank 
being, as heretofore, next below chief carpenter's mate. Does 
any one know what in these days are the duties of a chief 
carpenter's mate ? 


REVIEW. 


British Seamen, as deseribed in Recent Parliamentary and Oficial 
Documents, By Tuomas Brassey, M.P. London : Longmans, 
Green, and Co, 

Tue author of this volume modestly styles it a compila- 

tion, as indeed it is, but it is much move than a compilation. 

It comprises an immense array of facts, and of opinions 

based on facts, derived from the reports of many Commis- 

sions and Committees, from many Blue-books, and other 
public documents of authority, bearing upon all that is 
essential to understanding the position, past and present, 
of the British mercantile seaman, and of those who on 
board command them, and of the future prospect of the 
mercantile marine, viewed in its relations to our national 
prosperity and social life, as part of which our seafaring 
element is of greater national importance than perhaps 
any other class of the community, viewed in relation to its 
numbers and avocation, and the bearing of these upon the 
welfare of all other classes, As mainly related to political 
economy and social questions, this valuable work might 
seem at first sight not suitable for notice in our columns, 
but ail that relates to the efficiency of the personnel of our 
mercantile navy is so intimately mixed up with the ad- 
vancement and improvement of its matérie/, which now in 
these days of iron ships and the substitution of steam for 
sails are amongst our most immediate subjects in this 
journal, that we need utter no apology for the very 
brief notice we propose here to present to our readers. 

Besides its direct relations, the improvement of our 

mercantile marine is to us of the highest national im- 

portance, as from it must always come the supply of sea- 

men for our navy, upon the efficiency of which must always 
depend our power in the world, to an extent far greater 
than can be predicated of any other nation. The author 
in his earlier chapters draws an impartial but sombre 
picture of the disadvantages which the life of the seaman 
is surrounded with, from the moment when, as little more 
than a child, he is destined to have his dwelling in the 
great waters. The boy is destined for the sea very 
generally, because his parents are too poor to keep him at 
home for the time necessary to give him the most ordinary 
education, and the want of which often leading to criminal 
escapades, expedites his expulsion from the paternal roof. 
Once removed from every home influence, when on board 
ship he is exposed to all the depravity that can be derived 
from the contamination of ship-mates, many as ill-educated 
and morally untrained as himself, and many of whom are 
much older and experienced in vice. We might enlarge 
upon the enormous moral disadvantages under which the 
shipboy labours as he grows towards manhood, arrived at 
which period, however, the disadvantages of his life increase 
instead of diminish. He is now an ordinary, or able sea- 
man, but he has no fixed or abiding certainty of employ- 
ment. His hiring is by the month, or for the voyage. His 
treatment while on board by those who are placed in com- 
mand over him is too often savage and cruel, and subject 
to all the caprice that too often governs the conduct of 
ignorant and brutal men placed in positions of command. 
Upon his hiring he is paid wages in advance for a longer 
or shorter period upon what is called an “advance note,” 
but every penny of this is but too often filched from him 
by “crimps,” and by the harpies with whom he has lodged, 
and by whom he is surrounded before he has obtained his 
ship. Often, too, if he be a wild and extravagant young 
fellow, part of his clothing is retained on the plea of unpaid 
debt, and he goes on board insufficiently clothed to face, 
perhaps, the rigour of a winter voyage in the Northern 
seas. What is his position on the voyage? His only 
semblance of a home is in the forecastle, often crowded, 
ill-ventilated, and unwholesome, swarming with vermin, 
and with its seams leaky and letting in sea-water at every 
stroke of the sea, and only to be reached in bad weather 
through the surf that breaks over the bows. Often, from 
the nature of the life he leads during his stay on shore, he 
ships for a long voyage with the seeds of cutaneous or 
other contagious diseases implanted in him. The cargo 
ship of long voyage seldom carries a surgeon, and should 
the poor fellow, crippled by rheumatism or prostrate by 
cold and fever, be disabled from duty, he lies unheeded 
in his damp bunk with no medical aid except 
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what can be afforded him by the ignorant atten- 
tion of the master, who has his medicine-chest and his 
“book” of instructions for its use, between which and his 
own ignorance he often administers doses to the sick 
and helpless seaman which sometimes injure his health 
for years or for life. His voyage ends at a foreign port, 
and much space might be devoted to the changes and 
chances to which he is exposed before, in the same or some 
other ship, sometimes a foreign one, in which the language 
of his shipmates is unknown to him, he at length sees 
his native land again ; however he may do so, he returns 
with more or less wages paid to him, the amount of which 
is soon robbed from him or dissipated amongst the tempta- 
tions to which he is exposed, and the solicitations to drink 
and debauchery of those wretches who, in every seaport town 
of importance, batten upon the returned sailor in the interval 
of his shore life, before his money is all spent and he is no 
longer worth plundering. Sometimes his abode on shore 
is in a “ sailor's home,” but the:e seems to be goodevidence 
that the regulations of these places are often too rigid and 
prison-like to suit the temperament and habits of the sea- 
man, and so he generally prefers one of those lodgings for 
seamen which are dens of knavery, vice, and disease. He 
leaves one of these when he has succeeded in procuring 
another ship, and his “advance note” often goes to clear 
the more or less fraudulent claims that are brought against 
him. And so his life passes in a degree of uncertainty as 
to the future, much suffering and occasional orgies when 
on shore, that after a time make him the utterly reckless 
and improvident being which he so commonly presents ; 
and after a longer or shorter number of years thus passed, 
prematurely old or disabled by disease, he sinks to die in a 
workhouse. He has never had a well-to-do relative, and 
hag had but little opportunity during his life of making 
friends to help him in his old age, though it may some- 
times happen that the old man may obtain some light work 
to help the household, and may end his days at the fire- 
side of some kind old aunt or grandmother somewhere 
near the cradle of his rude forefathers far in the country, 
where his infancy was passed. This sketch of the mercan- 
tile seaman’s life is here drawn with deep and harsh 
shadows, and it must be understood that these vary greatly 
in depth amongst the thousands who constitute our mer- 
cantile marine. But how hard, on the whole, are the con- 
ditions of existence, may be indicated by the fact that the 
waste of life from all causes in the mercantile marine ser- 
vice of Great Britain amounts annually to more than 
16,900. On the whole, the seamen who man our merchant 
ships destined for distant voyages, and propelled by sails 
only, are the worst off ; those who addict themselves to the 
service of the coasting shipping trade are rather better off 
in respect of having more permanent and constant employ- 
ment, enabling them to learn habits of better economy and 
foresight, and not unfrequently to have a wife and a home 
in one or other of the ports to which they ply. The class 
best oif of all, for reasons which Mr. Brassey has lucidly 
and fully shown, are those who obtain employment in 
some of the ships belonging to our great mercantile steam 
murine, In these better wages are paid, employment is 
more constant, the comforts on board are greater, the 
habits of the seamen better, and there is not generally that 
mixture of foreigners in the crews whose enforced compa- 
nionship is so detrimental to the British sailor. There is 
but small resemblance between the life of the merchant 
seaman and its conditions and that of the seaman of the 
royal navy; the chances and the training for good conduct 
are greatly in favour of the latter, and if he be a man of 
average health, vigour, intelligence, and morals, he is sure 
of constant employment, and is enabled really to feel that 
his ship is his home, and that his latter days will be 
helped from the public purse of the nation he has. well 
served. The last chapter or two of Mr. Brassey’s volume 
draws together and epitomises the detailed mass of 
admirably put together informatioa and statistics of 
his subject which constitute the volume itself; and 
as the author is not the man to describe evils for 
which he is made to prescribe alleviations, so he con- 
denses into a few clear and distinct propositions the mea- 
sures which he considers most advisable and _ likely 
in the course of time to improve the conditions of the life 
of the merchant seaman; he is too wise and practical a 
man to have any grand panacea to propose ; his methods 
are to alter bit by bit the existing evils, and to trust 
to the cumulative effects for the gradual improvement of 
the seaman’s life. We shall give in Mr. Brassey’s own 
words his propositions for amelioration, as found at page 
299, intercalating here and there a word in elucidation of 
their grounds for the benefit of those who may not have 
the advantage of perusing the book itself :— 

(1.) The abolition of the advance note. This would cut off very 
much of the power of the ‘crimps” and other rapacious knaves 
who at present are enabled to rob the seaman of the wages of his 
future industry before he ever has touched the coin, viz., between 
the time that he has engaged himself toa ship and at a period 
shortly after when she starts upon her voyage, during which busy 
period the seaman often loses the prospective fruits of his industry 
for weeks tocome, (2.) The ship-owners to be required to allow 
interest in case of unnecessary delay in paying off their crews. 
This, again, would deprive the fraternity of rascals who infest 
our seaports, and live by preying upon our seamen, of a large 
portion of their power. When a delay even of a few days occurs 
in paying off the crew of a returned ship, the men remain abso- 
lutely without money, and at the mercy for the supply of all 
their wants, and of the pleasures to which they are tempted, of 
these rough usurers; and when at last they get their es, the 
find themselves as debtors in the power of these scoundrels to suc 
an extent that the wages they have earned too often and in great 
passes off into their hands. (3.) The Government to give a 

onus to shipowners for apprentices, trained, under suitable con- 
ditions, and under engagement to serve a year in the navy and 
afterwards to join the reserve. We could not, without far ex- 
ceeding the limits prescribed to this notice, at all enlarge upon the 
immense benefits, individual and national, of this proposal, for the 
full exposition of which Mr. Brassey’s volume must be consuited 
The policy of the measure proposed has for its objects to exalt the 
character, as well as greatly improve the technical education of the 
mercantile seaman by bringing him for a time and as a necessary 
part of his career into direct contact with the higher order of 
oflivers and men who constitute the personnel uf the Royal Navy, 
and thus to make the merchant seaman better respected, by being 
better taught to respect himself, the subsidiary effect being to 
make the merchant service, as a nursery of seamen for the navy, a 





more trustworthy and valuable reserve, technically, physically, and 
morally than at present. (4) Training-ships under the Admiralty 
to be established at the commercial ports, according to the plan of 
the Manning Commission, For details in this case, also, we must 
refer to the volume, in which the reports of the Manning Com- 
mission are fully described. (5.) A compulsory self-supporting 
Seaman’s Pension Fund to be established under the management 
of the Board of Trade and the guarantee of the State. A pension 
fund for merchant seamen under the control of the State was | 
established in France by tho great Minister Colbert, and having 
survived all the storms of the great Revolution, exists still in a 
flourishing state in France. Such a measure was tried in 
George III.’s time in England, but was so mismanaged and 
neglected by those in authority, that it fell at last into a de- 
plorable condition of uselessness and insolvency, and its affairs had , 
to be wound up and its debts paid by the authority of Parliament. | 
But Mr. Brassey has shown that the results of such mismanagement 
offer no argument against the re-establishment now of such a 
machinery the beneficial effects of which has offered a sure and 
dignified resource in old age to the merchant seaman who power- 
fully tends to promote his self-respect, his patriotism, and his 
habits in life. (6.) Voluntary examinations in modern languages 
and commercial subjects to be established for masters and mates ; 
studentships for the officers of the merchant service to be founded 
at Greenwich. The value of these is obvious, but their need 
can only be fully appreciated by perusing Mr. Brassey’s pages, in 
which forcible but unexaggerated pictures are drawn of the almost 
brutish ignorance on nearly all subjects and his imperfect knowledge 
of the elements of his own vocation on the part of the existing 
ship-master are to be found. (7.) A scale of provisions to be 
prepared by the Board of Trade, and ships bound on long ocean 
voyages to be required to be provided accordingly. Merchant ships’ 
stores and provisions for the crew are generally provided to the 
owners by contract, and we have ample details given in this volume 
in proof of the fact that these are frequently inadequate in 
quantity, and so bad in quality as to be unwholesome. The 
statistics are given by the author of the large number of cases of 
sea-scurvy which continue to be supplied by the mercantile navy, 
while for many years past it has actually ceased to exist in the 
Royal service. The outbreak of scurvy in the last Arctic Expedi- 
tion to Smith’s Sound formed the only exception to its extinction 
in the navy, but it has been amply shown to have been caused by 
the obstinacy or ignorance, or both, of the officer in command of 
the expedition. It is well known now to all pathologists who have 
studied the diseases of seamen that sea scurvy is, in fact, but one 
form of starvation, arising from either insuflicient or unsuitable 
food being presented to the system, and that the approaches of the 
disease are accelerated when hard labour and exposure to wet or 
cold are superadded to the unsuitable food. 

We must here leave Mr. Brassey, with much admiration 
for the ability displayed in the compilation of his work, 
and with a high admiration and esteem for the man 
who, with an ample fortune and all the inducements it 
brings with it to a life of indolence and pleasure, has 
devoted his time and energies to the prolonged labour of 
painfully and carefully collecting the vast mass of informa- 
tion which he has produced, and so well marshalled in 
elucidation of an important national object. 








THE INFLEXIBLE. 


Tue return to the House of Commons of the documents 
and correspondence relating to the design of H.MLS. 
Infiexible has been issued, and, omitting merely formal 
parts, is as follows. The first printed paper is a report 
from the Director of Naval Construction to the Controller, 
for consideration while the design is in progress. It is 
dated 3rd June, 1873, and was subsequently corrected, to 
show the modifications made to meet the views of Captain 
Hood, the directions of the Controller, and the exigencies 
of the design as it progressed. These corrections are 
indicated by our foot-notes :— 


The programme for 1873-74 provides for building 13-100 of a new 
Fury at Pembroke, and it is now necessary to decide as to what the 
armour, armament, and dimensions of that ship are to be. 
In considering the matter, we have taken the conditions of 
a ship of the Fury type to be those laid down by Sir 
Spencer Robinson in February, 1869, when the design of 
the Devastation and Thunderer was decided on, viz., that the 
ship is to combine heavy guns, thick armour, and great handiness, 
These being secured, the following features were to be added : 
“The greatest speed that could be obtained, coal enough to pro- 
vide for the necessities of warfare in the Channel, Mediterranean, 
or Baltic, such sea-going qualities as will enable operations in these 
seas to be performed with safety, good arrangements for officers 
and men, and as little sail-power as is consistent with the use to 
be made of a fleet in time of peace.” In deciding upon the power 
of the guns it isnecessary to remember that, as it will take about 
four years to build the ship, great advances may be made in power 
of naval guns by the time she is completed, because it requires 
much less time to devise and construct a new gun than it does to 
build such aship. A 60-ton gun is already spoken of, both at 
Woolwich and Elswick, as being within the present powers of the 
factories ; and when the gun is once constructed it is quite certain 
that machinery may be devised to control and work it. It may be 
that before the ship is completed a still heavier gun may be in 

ocess of manufacture. We do not consider it to be essential to 

he efficiency of the English Navy that it should always have ships 
unpregnable to the heaviest existing guns; but we do think it 
essential that the English ships should have guns of the most 
powerful description which can be wade and worked, even up to 

undreds of tons, if such masses of material can ever be wrought. 
We propose, therefore, that the new design should carry 60-ton 
guns, and should be capable of receiving much heavier guns here- 
after. It is not impossible, upon the dimensions of the Fury, 
to protect the vital parts with armour proof to the 60-ton 
gun, supposing it to throw a lin. projectile weighing 1200 Ib. 
with an initial velocity of 1300ft. per second; but it would 
not be possible to make a ship of this size proof to heavier 
guns than this, nor will it be possible in this case to do more than 
protect the parts which are absolutely vital. The turrets them- 
selves cannot he made proof to the gun. The 35-ton gun turrets 
are not. proof now to the guns they carry, but can be penetrated by 
those guns at 600 yards, It may be said that instead of making 
the vital parts of the ship proof to the 60-ton gun, and leaving the 
thickness of the turret armour at 18in.*, as we propose, it would 
be better to adopt some intermediate thickness, and plate both the 
vitals of the ship and the turrets with this thickness, If that 
were done instead of plating the vital parts of the ship with 24in. 
of armour, we should have to be content with aboutt 20in. It is 
to be borne in mind, too, in the matter of the turrets, that by the 
introduction of machinery it will be possible to reduce so con- 
siderably the number of men in them as to make their impregna- 
bility less important than it has been, so far as the preservation of 
life 1s concerned, and the increase in the size of the gun is a means 
of protection to the gun itself from injuries by the blows of pro- 
jectiles. We should, therefore, consider that the first place from 
which to remove the armour in order to admit still heavier guns 
than those provided for would be the turrets. Thus, if it became 
desirable hereafter to mount four guns of 100 tons, it would be 
possible to do this with the same arrangements, by simply re- 
moving the armour from the turrets and preserving a cover from 


masketry and mitrailleurs, or having four unarmoured single gun 
turrets at the four angles of the battery. We do not see that any 
increase in the penetrating power of guns can make it desirable to 
dispense with hull armour, merely because it is penetrable to some 
guns within certain ranges. It will always remaia impenetrable 
to all guns beyond certain ranges, and to many guns at all 
ranges, and must therefore be advantageous as a means 
of security to the vital parts of the ship. The limit to 
its thickness is to be found, we think, in the size and cost 


| of the ship. So far as we have gone at present, 14in. of armour 


have been found to be consistent with high speed, perfect turning 
power, and moderate draught of water. No one of these condi- 


| tions imposes a limit, but a single ship costs nearly half a million 


sterling, and it is exposed to many risks. The losses and casualties 
of a naval engagement would do much, there is no doubt, to bring 
out the imminence of these risks, and would perhaps show that the 
large and costly ship is even more exposed to them than the smaller 
one. It may be that the limit of size and cost has been reached in the 
Fury, and that, with her bulk and cost, the maximum of advan- 
tages may be obtained, We are ourselves disposed to think that 
this is so, and that there may be retrogression in this respect, as 
more experience is gained with the powers of the torpedo, the ram, 
and other submarine instruments of attack. We should prefer to 
adhere to this bulk and cost in the new design, because we shall 
then be able to give the ship armour protection to her vital parts 
which will be proof to the new gun now preparing by cir W. 
Armstrong for the Italian Government. 

We therefore lay down the following conditions for the 
design :-- 

(1) A speed of at least 14 knots at the measured mile. 

(2) Four guns of sixty tons with 100' rounds of ammunition per 


; gun (120 will be given if possible). 


(3) To be capable of mounting and fighting guns of 100 tons, 
when they are produced, 

(4) The 60-ton guns to be protected by armour 18in.? thick. 

(5) The machinery, magazines, and buoyant power of the ship 
to be protected with the greatest thickness of armour consistent 
with the other conditions of the design ; 24in. if possible. 

(6) The cost not to exceed that of the Fury. 

(7) To carry coal sufticient for 3000 knots at sea, with 10 knots 
speed, with space for a still larger supply. 

(8) To be capable of passing through the Suez Canal when light- 
ened of coal.* 

(10) To have a deck both forward and aft about 17ft. out of 
water, without interference with the direct tire in line with the 
keel, of at least two guns, 

(11) To have two masts for signalling and for crows’ nests, but 
no yards to be fitted upon them.* 

(12) The breadth and draught of water not to exceed what will 
allow the ship to enter the docks at Portsmouth, Chatham, Malta‘, 
and the lift dock at Bombay. On this last point, it is to be 
observed that to make the ship capable of entering the Devonport, 
Malta®, and Bermuda Docks, it will be necessary to reduce her 
breadth so much as to deprive her of stability when the ends are 
so perforated and injured as to add nothing to it, and we do not 
think this sacrifice should be made. Proceeding upon these con- 
ditions we arrive at the following design:—A ship having an 
armour-plated central citadel 110ft. long and 75ft. wide, extending, 
when not in action, 6ft.7 under water and 10ft. out of the water, and 
when in action 7ft.* under water, and 9ft. out of the water. Out of 
this rise the two turrets having 18in.* of armour all round. Their 


| bases will be protected down to the deck upon which they rest by 20in. 


of armour on sides and front and 18in. on the rear. - From this deck 
to 3ft.’° under water at fighting draught there will be 24in. 
of armour completely rourd the citadel" (excepting the after end, 
which has 22in.), and below this to 6ft. under water 16in.* of 
armour. Before and abaft this citadel there will be an armoured 
deck 7ft.15 under water extending to the bow and stern. By 
forming a portion of the space above this deck in cval bunkers to 
hold 8U0 tons of her coal, we can arrange that no verforation by 
shot or shell can immerse the ship more than lfv. veyond her 
fighting draught. We hope, by sub-division and cejlular sides to pre- 
vent any appreciable increase of immersion or decrease of stability, 
but we should not be satistied with the ship if we could not say, 
as we now can, that with any possible amount of damage to the 
unarmoured ends by shot or shell, the ship will continue to float 
in perfect safety before any damages are made good. Owing to 
the great breadth of beam given, mainly for the purpose of 
obtaining stability after perforation of the unarmioured parts, we 
are able to place the turrets so far apart laterally as to obtain direct 
fire right ahead and astern in conjunction witha high deck for- 
ward and aft, and with two pole masts’*, The arrangement of 
turrets given by us is preferred to four single gun turrets, because it 
gives four guns on either broadside, while the other arrangement 
would give only two, and would be much neavier. The draught 
of water which will allow the ship to be docked at Bombay 
appears to be 24ft. ; we have therefore fixed this as the mean 
draught. We have abandoned the plough bow, as in the 
cruising ironclad just approved, and have substituted for it a 
sharp bow not projecting beyond the stem at the water-line, to 
which we add a very co bayonet ram formed by an extension 
of the armoured under-water deck. We have done this for two 
reasons : first, because as there is no longer any armour supporting 
the stem, the armoured deck forms a much better base for the ram 
than the stem would; and secondly, because it appears to be 
desirable to avoid the great heaping up of broken water which is 
inseparable from the plough bow. This design is so much superior 
to those which we had under consideration previously, that we only 
present these former designs to show what might be done were the 
prisciple of sinking the ship lft. on going into action, and in- 
curring a risk of as much as another foot of immersion while in 
action, objected to. In all these designs, except that submitted 
for approval, the draught remains unaltered by the fire of the guns 
so long as the armour is not perforated, but the armour in no case 
exceeds l4in. One of them is a design fur a vessel of the same 
type, of the same dimensions, thickness of armour, and power of 
guns as the Fury, but with 35-ton guns mounted en barbette, and 
increased in numbers to ten. Tiiis is the design which was pre- 
pared by Mr. Hounsom of this office for the late Emperor 
Napoleon ITI., and which was sent to you through his Royal High- 
ness the Duke of Edinburgh some few weeks ago. Instead of 
reporting upon it at once, it has been retained for consideration 
with the design of the new ship. If the ship of 75ft. breadth is 
adopted, as we recommend that it should be, it may be built in one 
of the new extension docks at Portsmouth, and completed there, 
but it could not be built at Pembroke without great inconvenience 
and cost, and it could not under any circumstances receive its 
armour plating there, but would have to be completed at Ports- 
mouth or Chatham. (Signed) NATHL, BARNABY. 

These papers and drawings are referred to Captain Hood for his 
remarks, (Signed) W. H Stewart. 

4th June, 18753. 


1 Originally printed 170. 2 Originally printed 1éin. 

3 In the original the following appeared : -(9) To be sheathed to pre- 
vent fouling. 

4 In the original the following was substituted for Clause 11: —A small 
quantity of sail to be added, but not to exceed what muy be worked by 
the crew, which she would have if there were nv sail. 

5 In the original the word ** Malta * did not appear. 

6 The word ‘‘ Malta” did appear here iu the original. 

7 Originally printed 5ft. 8 Originally printed 6ft. 

® Originally printed 1¢in, 1 Onginally printed 2ft. 

11 The following words were omitted here in the original :—(excepting 
the after end, which has 22in.) 

22 Origi printed 1 tin. 3 Originally printed 6fc. 

14 In the original the following appeared :—‘ with sail set fiying for 
use as steadying sails, and us 4 standby in the event of the total disable- 
ment of the machinery. We do not consider that a greater weight than 
100 tons should be tuken for masts, rigging, and sails, seeing that 2s tons 











* Originally printed 1/in. 
t As originally printed the word “‘ about” was omitted. 





rep thickness of armour to both turrets of lin., so 
that the use of canvas will be obtained by the sacrifice of about Sin. of 
turret armour, leaving it at 16in., when it might be 19in, 
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The new design compares with the Devastation and Fury as - 
follows :— 





Devastation Fury. New. 

BGEns 2c pe 0 00 5» oo 285ft. S20ft. S20ft. 
Pe .. se ne ee. ab so 62ft. 63ft. 10in. T5ft. 
Mean draught of water .. | 26ft. Sin.  26ft. 9in. 24ft. 
Displacement .. .. .. -. ..  9300tons 10,886 tons 11,000 tons 
Thickness of hull armour at and 12in. toldin. 1éin. to llin. 24in. to 18in. 

above water-line .. .. .. « tapering tapering not taper- 

. 0. ing. 

Thickness of turretarmour.. .. l4in. tol2in. liin. léin. 
Weight of armour, including pro- 

tective deck plating .. .. .. | 2580tons 3260tons 30°0 tons 
Weight of guus and ammunition 400 tons 450 tons 700 tons 
Number of men pices ob. we 329 350 350 
Approximate cost of bull and 

——ee GD LOGS £376,000 £376,020 
Height of upper deck out of water, 

ee ck soon Se tb En lift. lift. 17ft. 





Cartan Hoop fo the Controller of the Nary. 
9th June, 1873. 

ApMIRAL STEWART,—Having carefully considered the proposed 
new design of an armour-protected turret vessel, also the modified 
designs of the Fury, as shown in plans 1, 2, 3, 4, and that of the 
vessel armed en barbette, the. question appears to me to be as 
follows : —In vessels of the Devastation and Fury types, we have, 
as compared with other vessels actually in course of construction— 
Peter the Great being the sole exception—by far the most powerful 
fighting machines in the world, for service in European waters ; 
but it is known that in Italy two double turret vessels are to be 
built, the vital parts of which are intended to be protected by 
armour 22in. in thickness, and each turret armed with two 60-ton 
guns; Mr. Reed has also, I am informed, received instructions to 
prepare the design of a vessel for the i TO over the 
vital parts with similar thickness of armour. ese facts lead me 
to conclude that during the next three or four years other European 
Powers will construct vessels protected over the vital ts with 
the thickest armour that can be carried, and armed with far 
heavier guns than have as yet been contemplated for the arma- 
ment of ships ; the 35-ton gun would be powerless against armour 
of the thickness I have named, and the armour of the Fury class 
could be penetrated easily, at very considerable ranges, by 60-ton 
guns. Under the circumstances, it appears to me imperative that 
in the new armour-plated vessel to be constructed (which will take 
probably between three and four years to plete), the y 
provision, both with regard to a very considerable increase in the 
thickness of the armour protection, and the power of the guns, 
should be made; in order to insure that, when completed, the 
powers of offence and defence of this vessel may, in so far as can be 
at present foreseen, meet the requirements of that date. 

In the new design provision is made for protecting the turrets 
with 16in. of armour, the breastwork and foremost bulkhead with 
20in., the after bulkhead with 18in., the vicinity of the water-line, 
for 2ft. above and under water, is protected by 24in., and below 
that by 12in. armour. The constructors state ‘‘that with any 

ible amount of damage to the unarmoured ends of this vessel 
y shot or shell, she will continue to float with perfect safety 
before any damages are made good ”—a most important point. On 
examining the new design it is evident that, on account of super- 
structures fore and aft, it has been necessary to place the turrets 
on either side of the midship line, in order to obtain fire in line 
with the keel with one gun from each turret. This position of 
turrets limits considerably the bearing which can be commanded 
by the fire of all four guns, and the superstructures interfere con- 
siderably with the delivery of fire upon an enemy’s vessel when 
crossing the bow or stern; but in a vessel where the length protected 
by very thick armour must be very considerably reduced, and the 
general freeboard low, it is absolutel y to have super- 
structures forward and aft of the height shown in the new design, 
on which the boats will be stowed and the anchor gear worked. 
The height of freeboard forward thus obtained will also enable 
the vessel to steam against a head sea. In the new design the 
bearing over which the fire can be delivered from both turrets will 
certainly not be nearly equal to that in the Fury type; but the 
point of primary importance in a vessel of the nature of the new 
design is the protection of the vital parts; and after this condition 
haz been fulfilled, the best arrangement with regard to the efficient 
delivery of fire from the guns must be made. The extreme width 
of the new design wiil cause difficulty with regard to docking ; but 
this width is absolutely necessary in order to enable the necessary 
thickness of armour to be carried as disposed, and buoyancy secured 
when the unarmoured ends are perforated. 

On the assumption that it is necessary to commence a vessel 
which, when completed, shall possess, at all events, equal powers 
of offence and defence with any vessel as yet contemplated by 
other European Powers, I consider the general features of the new 
design, with the exception of the proposed masts, to be satis- 
factory, but submit the following modifications—which appear to 
me very desirable—for consideration :— ‘ ° 

First, I strongly recommend that the idea of having masts in 
such a vessel should be abandoned; the small amount of sail which 
could be carried on the proposed masts would be of very slight 
value in the event of the most remote contingency of both sets of 
engines being totally disabled, and in action the fal] of the masts 
might interfere considerably with the delivery of fire from the 
turrets. If the masts are abandoned, a weight of about 100 tons 
would be saved, which I strongly recommend should be utilised as 
follows :—({1) The armour protection of the turrets increased from 
16in. to 18in.; this would absorb 56 tons, and very materially in- 
crease the protection of the guns. (2) The armour protection in 
the vicinity of the water line, viz., from 2ft. above and 2ft. under 
water at the normal draught, is 24in. thick, but below this the 
armour is only 12in. in thickness. I consider this disposition to 
be decidedly objectionable, as a moderate roll would thus expose 
the vital parts to be penetrated easily by even the 25-ton gun; and 
I consider it very advisable that the thickness of the armour in the 
vicinity of the water-line should be reduced from 24in. to 22in., 
and the weight thus saved added to the 44 tons remaining from 
the abandonment of the masts utilised in increasing the thickness 
of armour below the water-line from 12in. to 16in. 

Secondly. The width of the superstructure forward should be 
reduced, if possible, by 5ft., in order to enable a better right- 
ahead fire to be obtained. The after part of the fore super- 
structure, and the fore part of the after superstructure, should be 
altered in shape, to lessen the effect of the concussion of firing, 
and increase the angle of training of the after turret. 

Thirdly. The proposed position of the funnels is decidedly 
unsatisfactory ; they should, if possible, be placed in the centre- 
line, one before the foremost turret, the other abaft the after- 
turret, An air shaft will probably be required ; if so, this should 
be placed in the centre-line of vessel between the turrets, so as to 
interfere as little as possible with the fire of the guns. 

The thickness of iron intended to be placed over the deck of the 
armour part of the vessel is not stated ; this should certainly not 
be less than 3in., and if the weights will allow, 34in.; the thick- 
ness of the armoured deck to be placed 6ft. below water, should, 


I consider, be 3in. 
(Signed) <A. W. A. Hoon. 











Cc. N. A. 

As Captain Hood concurs in the opinion that the new ship of the 
Fury type, or rather, I should say, of sea-going turret ship, 
which it has been proposed to their lordships to commence this 
year, should be designed to carry the thickest armour and heaviest 
guns yet , 1 am about to submit that this ship, when the 
design is worked out and approved, should be laid down at Ports- 





mouth in one of the new docks, and the second-class armour 
corvette already approved commenced at once at Pembroke. The 


remarks and observations of the D. N. O. are referred to you for 


consideration and report. 
10th June, 1873. (Signed) W. H. Stewarr. 


The observations of the D. N. O. are very full and very satis- 
factory. Forward them for consideration of the members of the 
board with the proposed design. 

21st July, 1873. (Signed) <A. MILNE. 

4th July, 1873. 


CoNTROLLER,—-The design for the Inflexible referred to in my 
preliminary report of the 3rd June, and in that of Captain Hood 
of the 9th June, has now been worked out so far as to admit of its 
being laid before their lordships. Various modifications have been 
made to meet the views of Captain Hood. These are chiefly :— 
(1) The armour has been increased from 12in. to l6in. in the 
under-water strake, extending to 6ft. under water. The total 
depth of armour and of armoured deck below water has also been 
increased, to satisfy my own view, to 7ft. (2) The turret armour 
has been increased to 18in. (3) The armour plating on the breast- 
a deck has been made 50 per cent. thicker than it is in the 

ury. 

The contractors have also considered it desirable to extend the 
battery somewhat, to give more space for up-takes and downcast 
shafts within it, and to increase the amount of stability in the 
event of the entire destruction of the parts of the ship lying before 
and abaft it. 

These charges have obliged us to modify the conditions laid down 
in our former submission to the following extent :—Retaining the 
maximum thickness of armour at 24in., and the thickness of the 
side armour above the main deck at 20in., we propose :—(1) To 
reduce the number of rounds per gun to 100, as we consider that the 
proportion of effective shots should be much greater where the 
a are so costly ; and we should suppose that measures will 

taken to prevent random firing. (2) We have taken only 30 tons 
for two signal poles, capable of carryirg a little fore-and-aft sail 
upon an emergency, instead of 100 tons for a jury rig. We have 
taken sufficiently powerful engines to drive the ship fourteen knots 
an hour, when at her normal load-line, on the measured mile. As 
compared with the Fury, the ship will stand as follows :—(1) Same 
size, cost, speed, and coal endurance. (2) 3ft. less draught of water. 
(3) 60-ton guns instead of thirty-five tons. (4) From Sin. to 10in. 
thicker armour on the central citadel. (5) The ends of the ship 
made impregnable by an under water shot-proof deck, instead of 
being protected by armour of 10in. to Sin. (6) An upper deck 
171t. to 20ft. out of water, instead of a low forecastle and after 
deck, and a central hurricane deck. (7) Both turrets can fire right 
ahead and right astern, with one gun each. (8) Much greater bulk 
out of water and range of stability. 

To secure these advantages, the disadvantages to be admitted 
are:—l, The bases of the turrets are, at the fighting line, only 
10ft. out of water, instead of 2ft. asin the Fury. 2. Should the 
ees of the ship before and abaft the armour become wholly water- 
ogged, the ship will sink one foot deeper than her normal fighting 
draught. 3. Two-thirds of the fuel carried by the ship must be 
stowed at the water-line, outside the battery, and must be sur- 
rounded and covered by water when the ship goes into action, to 
prevent it from taking fire if shell is exploded amongst it. 4. The 
amount of fuel available for an action will be limited to 400 tons, 
which will be stowed in the fighting bunkers in the hold and kept 
ready for use. 5. A larger breaith of ship than is convenient for 
the docks at Plymouth, and for the dock at Pembroke. 

It is possible that both cork and canvas will be used to some 
extent outside the battery or citadel ; but the security of the ship 
will not be dependent upon them. This design possesses all the best 
features of the central citadel plan, and of the shot-proof under- 
water deck plan. It is unnecessary to say that there could be no 
question as to the sea-going qualities of such a ship, as she possesses 
all the elements of security against the effects of sea and wind in 


an unusuall high degree. (Signed) N. Barnaby. 
Coneniael in by Members of Council this day. 
5th July, 1873. (Signed) N. Barnaby, 


Then follows the correspondence between Mr. E. J. Reed, M.P., 
and the Admiralty, in connection with the stability of the 
Inflexible :— 

The first letter is from Mr. E. J. Reed, M.P., to Mr. Barnaby, 
and is as follows :— 

Broadway-chambers, Westminster, S.W., 
11th April, 1877. 

My dear Mr. BARNABY,—I need not say how interested I was in 
the model yesterday, or how much obliged I am by your kindness 
in the matter. What I saw did not alter any of the facts as they 
were present to my mind, nor can I say thet my opinions and 
feelings on the subject underwent any material alteration. I for- 
got to show you the enclosed tracing, which, from what Mr, Cross- 
land said, will be found, I think, pretty near the truth. I should 
be glad if you would tell me if it is materially wrong ; if not, the 
fact will then be that this ship, which is made so large and costly 
to enable her to carry, with large guns, heavy armour defence, has 
that armour defence so applied, that the mere admission of water 
into'the unarmoured ends—-with the cork intact—brings her stability 
down to the curve B, and that small amount of stability will be 
diminished by every serious disruption of the cork chambers, and 
will disappear when they are practically destroyed. With regard 
to vessels now under construction, and well advanced, I must, of 
course, be most careful in what I do; but I shall not feel bound, 
as you may well suppose, to exercise the same care with regard to 
future vessels, if I know beforehand of what is proposed ; and it 
would be a great relief to my mind to learn that the new ship, for 
which we shall have to vote money shortly, will not be of this 
type. For any assurance that you can ae me on this point I 
shall be extremely obliged. As regards vessels in progress, 
I shall do nothing publicly unless I first consult you.—Yours, &c., 

(Signed) E. J. REED. 





On 16th April, 1877, Mr. Reed was informed “‘ by Mr. Barnaby 
that the accompanying memorandum represented his view of the 
whole matter, and that, if Mr. Reed proposed to take any action, 
he should be glad to be informed, in order that the attention of the 
First Lord of the Admiralty should be first called to it.” 


MEMORANDUM. 
16th April, 1877. 

1. Some weeks ago (20th March, 1877) Mr. Reed called my 
attention to a fact, which he was about to make public, that he had 
made some calculations for a ship approximating to the Inflexible 
in dimensions, form, and arrangements of material, and that in- 
ferences drawn from it made him suspect that the Inflexible, and 
probably also the Ajax and Agamemnon, did not possess the final 
reserve of stability, after a severe and protracted engagement, 
which he considered necessary. 

2. He sent me a copy of the results of these calculations, and it 
was evident on _—— them, that he was in possession of our 
own estimate of the position of the centre of sem d of the com- 
pleted ship*. It would be easy to say, as the Italians did in reply 
to his statement about the Duilio and the Dandolo, that he cannot 
possibly prove any such statements, because no one but the designer 
and his confidential agents are entitled to have the particulars for 
making the necessary calculations ; and, in the case of a half-built 
ship, the intentions of the designer, with regard to the disposition 
of a great mass of material not yet arran and ified, form 
part of those particulars. They added, and I might have done so, 


that Mr. Reed’s ae nae calculations were inexact. I thought 
it best to be perfectly frank and open in the matter; and after 
some correspondence, he accepted my offer to inspect the model 
representing the ship, as we expected she would be when complete, 
and to see for himself the final reserve of buoyancy after perfora- 
tion, as exhibited in an experimental tank at the Admiralty. 

3. I gave him expressly to understand that there was nothing I 
desired him to consider as confidential. He was to be at liberty to 
freely criticise what he saw on the assgmption that the model 
would fairly represent the ship. 

4. I must confess that I thought he would have seen that, inas- 
much as no possible improvement could have been made in the 
original design, in the sense desired by him, without either build- 
ing a larger ship, or leaving the ship in guns and armour 
considerably inferior to the Italian ships, the features of the 
design had been wisely balanced. This, however, was not so, as I 
learn by a letter (herewith) dated 11th instant. Mr. Reed’s view 
is that either the —— should comply with his dictum that the 
completed ship should have stability from her protected structure 
alone sufficient to meet certain unspecified contingencies of wind 
and sea, without receiving any benefit whatever from the unar- 
moured parts of the ship, or, this condition not being satisfied, she 
is badly designed. The Warrior and Black Prince, designed by 
Mr. Watts and the Admiralty staff in 1859, do, in fact, comply 
with this condition and are citadel ships. 

5. When Mr. Reed and I discussed this a. of protection as a 
means of obtaining a heavily-plated citadel ship with the Com- 
mittee on Designs, we all treated it as a novelty, as we all, for the 
moment, supposed it to be. It was in reality only novel in respect 
of the great thickness of armour me ony My own excuse for 
the error is, that the subject was brought to my notice very sud- 
denly, and a great pressure of other work concerning existing 
ships required by the committee somewhat distracted my atten- 
tion. 

6. The matter was fully idered by the C: on Designs, 
and they did not agree with Mr. Reed’s view as to the necessary 
dependence of the ship upon her armoured citadel for her floating 
power. They report, in terms with which I fully agree, as follows 
(see Enclosure A). 

7. It will be seen from this that the committee did not contem- 
plate the protection even of the requisite buoyancy by armour. 
They were prepared to trust the floating power of the ship to the 
unarmoured raft constructed in cells and containing buoyant sub- 
stances, The experiments recommended by the committee were 
made by us, and it was ascertained that-—(a.) Cork could be use- 
full re for excluding water from the spaces actually packed 

ith it, but not from spaces which it simply enclosed or surrounded, 
(b.) Other materials could be employed for excluding water from 
spaces enclosed or surrounded by them, though they were perfo- 
rated by ry = 

8. Both these devices have been adopted in the design of the 
Inflexible, one for cork packing to preserve the solidity of the side 
walls, water being supposed to flow freely through holes made in 
them; and the other for coffer-dams for excluding water from 
the coal spaces notwithstanding perforation. 

9%. But while we accepted their aids, we did not, as a first step, 
goso faras the committee indicated, in reducing the extent of the 
armour, but we made the ship so wide and the citadel so long, that 
there was armoured buoyancy without any aid from the raft, and 
sufficient stability, both transverse and longitudinal, when it was 
completely riddled. We were not prepared to trust to the ex- 
treme improbability which we recognised that all our compart- 
ments could possibly be riddled in an action, because we saw that 
although in fighting a ship of her own class the number of projec- 
tiles she could receive in her unarmoured ends under the water and 
its immediate neighbourhood would not be numerous, yet in a long 
engagement with many adversaries, numerous light shells might be 
thrown into her. We, therefore, laid down the proposition that 
when completely riddled under water and every single compart- 
ment thrown open to the sea, the cork walls perforated and the 
coffer-dams destroyed, she should still be safe and able to fight. 
The model illustrates this, and shows that if the ship be built in 
accordance with the design this will be true; the range of trans- 
verse stability will be, on our calculations, under these circum- 
stances, 30 deg.; the maximum amount of stability will be 
“*D6Sft. x 11,500 tons = 6532 foot-tons. 

10. The Devastation, as designed by Mr. Reed, and before the 
superstructure was added, had 434 deg. in her uninjured condition, 
and a maximum stability of 7430 foot-tons. If it should be 
assumed, as has been done for the Inflexible, that her unarmoured 
forecastle is so injured as to give no stability, then she and the 
Inflexible stand as follows, viz. :— 


ves 





Inflexible Devastation 
as assumed in model, with 
unarmoured forcastle riddled 
ends giving no and giving no 
stability. stability. 


Maximum stability .. «+ 6532 foot-tons 5237 foot-tons 


Angle of maximum stability .. 13} deg. 9 deg. 


ME Se ss! 00 08 80 deg. 84} deg. 

11. But when I say that I regard this stability as being sufficient 
in view of the possible diminution of the stability by slow degrees 
by the blowing out of thecork walls and internal solid stores, I desire 
to add that I regard the possibility of the ship eyer being reduced to 
this state as being infinitely remote, although not absolutely impos- 
sible. If the water be kept out of the coal spaces by the coffer 
dams, as I believeit willbe, the ship will retainan amount of stability 
far in excess of the Devastation, including her wings added by us. 
In that case the water will not’ flow over her decks, as is supposed 
in the model ; these decks will remain as high out of the water as 
the fore deck of the Devastation, and we should see no more 
reason for supposing the sea to wash freely from side to side in 
those decks than in the Devastation. 

12. The risk of fatal damage by perforation of bow armour is of 
course got rid of in the Inflexible, and exists in Devastion and all 
similarly armoured ships. 

13. In order to justify Mr. Reed’s objection, it is y to 
assume still further that every atom of solid material excluding 
water in the cellular store-rooms and in the cork walls has been 
blown out of the ship. and that only the battered iron shell re- 
mains, loading down the ship, but giving her no assistance. With 
regard to that, I say that no heavily armoured ship ever has been 
designed to comply with such a condition, and that it would be 
wrong to attempt to do it. That it can be done is obvious 
because, as I have already said, the Warrior, a lightly-armoured 
ship, is so designed ; and it is only necessary to increase the dimen- 
sions of the ship in order to magnify to any extent desired the 
thickness of the armour. It is most improbable that this ever will 

done. The Italians, who are fully and keenly alive to all the 
blem, have accepted the view of the Com- 





conditions of the 
mittee on Designs for the Duilio and Dandalo, and trust for both 
buoyancy and stability to their unarmoured raft. In their later 
and far larger ships Italia and Lepanto they have, in full view of 
Mr. Reed’s criticism, gone further still, and surrendered the citadel 
itself, abandoning side armour entirely. I am not at all confident 
that the Italians are not in the right, and I have recommended a 
large experiment to settle that question. 

14. If it should turn out that side armour is not n for 
the protection of any of the buoyancy or stability, as the Italians 
believe, it will not follow that the ships of the Inflexible type are 
wrong. The effect will be to increase the number of guns required 
for the attack, and therefore to diminish their power, leaving the 
heavy side armour of the Inflexible more nearly impregnable, and 

king it practically impossible to sink her by the shells of the 





* “Since this was written Mr. Reed has stated that neither he nor Mr. 
Elgar, who was employed by him on his calculations, knew what the 
A ity estimate was.” 





—Return. 





numerous lighter guns because of the extent of her armoured pro- 
15, Some of the curves of the stability of the ship are here- 
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with,* and I have added the curves of stability of the Devastation 
se costaned ty Me. Reed, and as accepted by the Committee on 
Designs as satisfactory. 
‘These curves pore OM the ship as designed and perfect ; 2nd, 
with unarmoured forecastle oarteen , and regarded as the In- 
flexible is in the model, as giving no stability when perforated. 


, degree. 

16. I ought, perhaps, to add that the whole of this discussion | ‘‘ The ship would then comprise a very strongly plated central 
turns upon the power of the ship to resist the attacks of artillery, | citadel, surrounded and supported by an unarmoured raft con- 
| structed on a cellular system, or containing some buoyant substance 
such as cork, which, without offering any material resistance to 
eg passage of projectiles, would not be deprived of its buoyancy 
| by 


and I have endeavoured to show that a fair balance is maintai 
between thickness of armour and extent of surface covered b 
armour. If this is so, we have, at the same cost and on a muc 
lighter draught of water, produced a 14-knot ship with twice the 
thickness of the armour of the Fury, as proposed by Mr. Reed in 


1869, and with guns of more than twice the weight. But, after | shells or of torpedoes upon such a structure as that which we 
all, the power of resisting attacks above water is only one element | have in view, it is impossible to say with confidence that the 


of the defence. We liave also to consider the underwater attack. 
It would be easy, following Mr. Reed’s course, to lay down some 
pa with regard to these attacks, and to say that no ship 
1s well designed which is not so subdivided as to satisfy certain 
conditions. It would be easy to show by such an unfair method 
of criticism that few modern ships are well designed, except the 
Inflexible, and the Ajax, and Agamemnon, and aes as carefully 
divided as they are, 


17. Large ironclad ships, costing nearly as much as the Inflexi- | 


| of so much importance and value would follow, that we think it 
| right to indicate this line of inquiry as worthy of, experimental 
| investigation.” 


| Mr. E. J. Reep, M.P., to Mr. BARNABY. 


water-line, besides local protection for guns, men, Xc., it is not 

| any means certain that some method may not be devised of —— 
ing the ——- reserve of buoyancy by other means than armour- 

pee. ere this accomplished, the area of the armour might 

, diminished, and its thickness increased in a corresponding 


i netration. 


In the absence of any practical experience of the effect of large 


object aimed at would be thus attained, but if it were, consequences 


Broadway-chambers, Westminster, 8.W., 
16th May, 1877. 
Dear Mr. BARNABY,—With reference to our unofficial corre- 
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Curves of Stability under various conditions 
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ble, and not yet complete, might in this way have their reputations 
seriously damaged. 
(Signed) 


Enclosure (A). 


N. Barnaby. 


**26th July, 1871. 
“Even assuming that absolute impenetrability to shot proves to 
be unattainable, it is still our opinion that the time has not come to 


throw off armour altogether, but that it is necessary that the first | 


ranks of our ships of war should continue to carry armour of as 
great resisting power as possible. 

** Before quitting this part of our subject, we desire to remark 
that, although as before pointed out, there are serious difficulties in 
the way of increasing to any very material extent the thickness of 
armour applied in the usual manner to sea-going ships, viz., in the 
form of a complete belt around the ship from stem to stern, at the 





* Memorandum explanatory of preceding curves, 25th June, 1877. 
Inflexible : - These curves were made in 1876 to rep t the diti 
of the ship with iron lower masts in, cables stowed above the armour 





deck, and with no allowance for the buoyancy and stubility due to the | 


immersed materials of hull before and abaft the citadel and above the 
armour deck, except the cork. With the iron masts removed and cables 
stowed below, to compensate for the lift in the centre of gravity of the 
ship, due to increasing food poe from 60 to 80 tons each, and with allow- 
ance made for the imme materials of hull the curve e would have a 
— of above 35 degrees, The condition, when all the solid or water- 
excluding tanks, stores, cork, &c., before and abaft the citadel, down to 
about 8ft. under water, are assumed to be blown out, and the water- 
tight compartments in these os of the ship destroyed, while all the 
top weights of every kind, including the iron structure, remain in - 
tion, but are so damaged as to allow water to move freely from side to 
side, and in and out of the ship, has been fully inv ited. 
that there will be a range of stability under these 
circumstances, and without any ballast, of about 17 d 
Signed) Natt, Barnaby, 
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| spondence on the Inflexible, and other ships of her type, I will 
confine myself to asking you, officially, to be so good, if you 
| think fit, as to communicate my objection to the Controller and 
the Board, with any remarks which you may please to make 
| upon it, After what has passed between us, I need hardly say 
| that my objection is confined strictly to the point that whereas 


| you believe the cork chambers with the cork in them would 


| and believe that, exposed as they are to the full attack of the 
enemy’s shell-fire, they would be speedily and completely de- 
stroyed, and in that case the ship’s stability would be gone, and 
| she would capsize. I much regret the necessity of expressing 
this fear and belief; but as they exist in my mind, and I can- 
not remove them, and as the matter is one of such extreme 
importance, I think you will see that I cannot do less than state 
them to you officially, and ask you to bring them to the notice of 
the Controller and of the Board, with whatever explanations 
and comment you may please to offer. 
Ian, &c., 


(Signed) E, J. REED. 





Mr. Barnaby to the Controller of the Navy. 


sists of a letter from Mr. to me, dated 11th April last; a 
reply to him from me, dated the 16th of the same month, enclos- 
ing a memoradum ; and, finally, a further letter from 
dated the 16th instant. Mr. Reed’s objections would apply to the | 





Mr. Reed most damaging to the character of the ships in question. 


remain more or less intact during a protracted action, I fear | 


It is very easy to understand the nature of Mr. Reed’s objection, 
and not at all easy to communicate to unskilled persons a know- 
ledge of the real strength of the answer to it. It is, perhaps, 
best that I should say for myself and my colleagues that we feel 
this must be very much a matter of opinion. Mr. Reed takes .« 
view on a technical and difficult question opposed to ours. We 
say that if we had the Inflexible to design over again, we should 
make no changes in the direction indicated by him, At the 

time we must point out that the change in armament from Goeen 
to 80-ton guns has made us more dependent upon the rap nay of 
the unarmoured parts of the ship than we were when the ship was 
(Signed) NaTHL., BARNABY 


od 


first designed. 
18th May, 1877. 
Mr. E. J. Reev, M.P., to the Controller of the Navy. 


{Broadway-chambers, Westminster, 8. W., 
18th May, 1877. 


Sik,—I regret the necessity of troubling you with a letter in 
ursuance of one which I addressed on the 15th instant to Mr. 


arnaby; I am obliged to do so because Mr. Barnaby, having 
favoured me with a perusal of the dum which he proposed 
to submit in reply to my letter, I feel that it is due to yourself and 
their lordships that I should explain, in the briefest manner possi- 
ble, that, ia my opinion, Mr. Barnaby’s memorandum in no way 




















new “FuRY''(NO1). 


Same Armament and Speed as“Fury''and simitar upper-worke, 




















NEW “‘FURY’’CNO 2]. 
With One 50 Ton Gun and Four 365 Ton Guna in Turrets. Speed 13 knots. 





14412 “armour 












A.Curve of Stability due to 
Armoured Citadel. 


rong 
NB. 


8.D due to Armour, Citadel 
and Cork Belt, 


Wrong 
NMP. 





lengths of G.Z. 


meets the case. I will comment upon it paragraph by paragraph. 

(1) My objection is not that the Inflexible and the io vessels 
do not possess ‘that final reserve of stability after a severe and 
protracted engagement which I consider necessary,” but that the 
cork chambers will be liable in action to speedy destruction, and 
that the ship will then be left without stability. 

(2) Mr. Barnaby could not possibly contend at the same time, as 
he seems to imply, both that I am in possession of the official esti- 
mate of the position of the centre of gravity, and that I am with- 
out the necessary information on that point. Suffice it to say, that 
the exactness of my calculations are admitted by Mr. Barnaby. 
They were, however, made in my own office, and not in any sense 
or degree derived from the Admiralty. 

(3) As the model had the cork in (or wood, which corresponded 
to the cork), it threw no light whatever upon my objection, which 
is entirely upon the facility with which the cork chambers 
might be destroyed. 

(4) I cannot admit Mr. Barnaby’s proposition that no improve- 
ment could have been made in the original design in the sense 


| desired by me without either building a larger ship or leaving the 


CONTROLLER,—I beg leave to submit that the enclosed corre- ; 
spondence may be brought to the notice of the First Lord. It con- | 


Ajax and non, as well as to the Inflexible, and therefore | in action without th 
ty hes new ship named in the estimates for this year. 
at 


Mtr. Reed has made no secret of his views, as several | freely admit that one of the fundamental conditions of th 
eminent public men have communicated to me statements made by | as p 


ship in guns and armour inferior to the Italian shi On the 
contrary, I believe a perfectly safe ship, with equal protection, 
might have been designed on the dimensions of the Inflexible. 
But that is not the question I wish to raise, but simply the dan- 
— character of the Inflexible as designed. I do not wish any 

ictum of mine to be complied with ; I simply feel it my duty to 


| offer a formal objection to the construction of ships designed as 
Mr. Reed, | the Inflexible is. 


(5) The Inflexible being so designed that she will not float upright 
| the assistance of cork chambers, I have no longer 
the slightest desire to claim any association with the a. I 

e design, 
by me to the Admiralty Committee on Designs was, 


TO} 
that the ship should be capable of floating in an upright position, 
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notwithstanding 

(6) The committee exp ag 
view, nor does the extract from their report, 
appends to his memorandum, convey anything of the kind. 
carefully read, their remarks bear an opposite construction. 

(7) The only information which has been made public respecting 
the use of cork in enclosed chambers as a means of safety for 
ships, tends, in my opinion, to confirm my fears that when exposed 
to heavy shell-fire it will speedily disappear. 

(8) If it were possible for me to believe that the devices adopted 

the Infiexible would prove efficient, I should still feel that so 
grave an innovation in the design of first-class iron-clad ships as 
that of hanging their existence upon such devices should only have 
been made after a full and lete annou t that the ships 
to be built were no longer like previous ships, vitally protected by 
ow armour, but were dependent for their safety upon those 
devices. 

(9) It may be true, and I believe it is, that the ship has stability 
when the cork chambers are “‘ riddled,” but that has nothing to do 
with my objection, which is that she is without stability when the 
cork is blown out of the chambers by shells, a result which I fear 
might very early occur in action. Wherever a shell bursts 
**niddling” will not be the result, but complete destruction of the 
surrounding chambers. 

(10) The figures given in this paragraph represent, in the case 
of the Intiexible, the state of the ship when the cork is in all the 
chambers. I do not understand how figures representing this 
state of things can have received the heading *‘Inflexible, as 
assumed in model unarmoured ends giving no stability.” It is 
obvious that these figures with this heading go to the very essence 
of the question. 

(11) I dissent from the whole of this paragraph. That which 
Mr. Barnaby regards as a remote possibility I regard as likely to 
occur very early in an action. 

(12) My objection is entirely based upon the fact that the In- 
flexible can be destroyed without her armour being either pene- 
trated or touched. I cannot understand how this question can 
be met by an intimation that the Devastation and other ships 
may be destroyed by the piercing of their armour. 

(13) I dissent from the first sentence of this paragraph ; as to the 
second, I beg leave to state that every heavily-armoured ship 
which I am acquainted with has been p Romer to comply with 
the condition that I am contending for, with the exception of the 
shins under notice, and of the Italian ships Duilio and Dandolo, 
which are exposed, in my opinion, beyond all doubt or question, 
to speedy destruction. I fear I can only express my apprehen- 
sion that the Italians are pursuing a totally wrong course, and 
one which is likely to result in disaster. 

(14) Needs no remark from me. 

(15) On this paragraph and the diagrams accompanying it, I 
have simply to state that the curves cf the Inflexible’s stability 
given thereon all assume the cork to be in the chambers, and 
therefore none of them has anything to do with my objection. I 
am obliged again to take exception to the statement that the 
model shows the Intlexible with the unarmoured ends giving no 
stability. This statement can only be true when the case of all 
the cork being out of the chambers is considered ; and, in that 
case, there is no stability to represent in a curve. 

(16 and 17) I will not trouble you with any remarks upon these 
paragraphs, except by saying, that any desire to unfsirly criticise 
the Inflexible, or, indeed, any desire to criticise her at all, is as far 
as possible from my thoughts. To take the one great and serious 
exception to her design, which I do take, is to me the occasion of 
no little pain and distress of mind ; but I cannot on that account, 
nor on any other, neglect what I feel to be the duty of inviting 
the reconsideration of the Admiralty to a matter which I consider 
to be fraught with great danger in the future. It will be for your- 
self and their lordships to say whether the matter is or is not 
worthy of reconsideration, and whether I have or have not done 
wrong in calling official attention to the matter on finding, and 
only on finding, that my unoilicial communications to Mr. Barnaby 
had no useful result. The question at issue is almost entirely a 
matter of opinion, and one upon which I do not in the least agree 
with to set up my judgment as superior to that of Mr. Barnaby ; 
and I trust the qaestion may be regarded solely as one to be decided 
upon the grounds of what is or is not likely to occur in a naval 
action under shell-fire.—I am, &c. (Signed) E, J. REED. 


any amount of injury to the unarmoured ends, 
t d no di t whatever with my 
which Mr. Barnaby 
If 
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Mr, Barnaby to the Controller of the Navy. 
19th May, 1877. 

CoNTROLLER,—I have nothing to add to the memorandum for- 
warded to you, and to which thisisareply. Mr. Reed does not say 
how he would propose to remedy what he considers a defect in this 
class of ship; as he has such a detailed account of the ship that he has 
been able to estimate the position of the centre of gravity, he must 
be able to indicate those modifications which in his view would 
make a better ship. If he will do this I shall be prepared to 
submit to be judged by the comparison ; until he does, we are 
fighting a shadow. The only limitation to be given him should be 
that he does not exceed the displacement of the Inflexible nor 
reduce her speed, estimated at fourteen knots at the measured 
mile. I need hardly call attention to the singular nature of the 


engagement to which Mr. Reed subjects the Inflexible in his argu- | 


ment. There are to be no torpedoes, no rams, no guns capable of 
piercing her turret armour or her sides; she is to be struck by 
many shells; exploding at and below the water-line, in her un- 
armoured ends. I would record here that the first intimation I 
had from Mr. Reed that he was dissatisfied with the ship was on 
the evening preceding the day when he was to read a paper at the 
last session of Naval Architects. He then informed me that he 
had designed very carefully an approximate Inflexible, and pro- 


posed to describe her publicly the next day, and say that if the | 


Inflexible were like her she would capsize in action. Only a few 
days before he was vigorously contending that she was of a novel 
type proposed by himself. 


(Signed) N. Barnaby. 





The Director of Naval Ordnance to the Controller of the Navy. 

CONTROLLER,—Looking at this as a question of naval artillery, 
I cannot conceive that the conditions on which Mr. Reed bases his 
argument as to the safety of the ship can be brought about in a 
naval engagement. These conditions are, practically, that the 
fore and after ends of the ship are to be utterly demolished. 
Should the Infiexible be made a target for continued practice, or 
be placed in a position similar to a fort, whose walls could be 
breached by a battery of fixed guns, it is possible that in time the 
unarmoured parts above water might be destroyed ; but I do not 
think, for the following reasons, it is possible in a naval engage- 
ment to commit the havoc below the water that is presupposed by 
Mr. Reed :—(1) The difficulty of striking a ship at or below the 
water-line, particularly one of the Inflexible type, that will 
scarcely ever roll. (2) The projectiles that would be fired at the 
Inflexible would certainly be armour-piercing, either chilled iron 
or steel ; and such shell would not burst in passing through the 
thin iron sides of the ship, as they require the resistance of armour 
to ignite the bursting charge. (3) Considering the few guns that 
are likely to be carried by any ship engaging the Inflexible, and 
the ever-varying distance and bearing that must exist in any future 
naval action, it is next to impossible that any number of shells 
could be planted in a ship in such an exact position—even sup- 
posing them to burst—as to “‘blow out the cork” from the 
chambers in which it will be fixed. 

Those in charge of the ship must be entirely devoid of all 
resources if, during the intervals of an engagement, for intervals 
there must be, they could not take some steps, by the employment 
of stopper mats or shot plugs, &c., to prevent the unarmoured 
ends of the ship from being water-logged, or, supposing the water 
to come in, to allow it to run into the bilge, to be pumped out by 
the engines, The first real naval engagement will setile many 











| correspondence with the Director of Naval Construction, I cannot 


points in regard to_armour-clad vessels of the present day that are 
now simply matters of opinion. Naval fighting cannot be under- 
taken without risk ; but I do not consider there will be risk to the 
Inflexible from the result Mr. Reed apprehends will occur ‘very 
early in action,” as I do not believe it can occur. If the ship 
should get a list from water finding its way into the divisions at 
either end above the armoured deck, it appears to me there are 
simple means at hand that can be resorted to for balancing her in an 
upright position. I have no hesitation in saying Ido not share, 
for one moment, Mr, Reed’s anxiety for the safety of the Inflexible 
in action, from the effect of artillery fire, as expressed by him. 
(Signed) Henry Boys, 
22ad May, 1877. 





INFLEXIBLE. 

In submitting to their lordships the enclosed letter from Mr. 
E, J. Reed on the subject of the stability of the Inflexible under 
certain conditions in which he has assumed that the ship might be 
placed, I would observe that the statement that the Inflexible is so 
designed tliat she will not float upright in action without the 
assistance of cork chambers is opposed to the obvious facts of the 
case. After the most careful study of his letter te me, and all the 


find anything which has not been fully anticipated and considered 
by all of us who are responsible since the design was first under- 
taken, and during the four years the ship has been under construc- 
tion. The result which has been assumed in this letter could, in 
my opinion, only be arrived at if we can suppose the ship lying 
perfectly helpless and immovable, and allowing hersclf to be 
attacked by an indetinite number of guns. By this means it is 
possible that a large portion of the unarmoured structure above 
the water might be destroyed, but even then I fail to see how it is 
possible to destroy or remove entirely all material, timber, corks, 
stores, coals, or other articles which, while remaining in any 
portion of the structure, must exclude water or prevent water 
taking their place. To assume this ship placed in such a position 
is, to my mind, representing an exaggerated state of circumstances 
which could never occur in real warfare. 

Place any other ironclads defended with what is now very weak 
armour at the extremities in this assumed position, and where 
would these ships be after a course of such treatment as we are 
asked to consider likely to occur during an action to the Inflexible ? 
Secause it must be remembered that while we talk of protection 
from armour we must discard armour of less than a certain thick- 
ness, For example, in recent ironclads of large size built in 
England for foreign Governments from the designs of Mr. Reed, 
the thickness of armour protecting vital parts is penetrable by 
guns of 12 tons. In the Independenzia, a ship of {000 tons dis- 
placement, the engines are protected by not more than Yin. of 
armour, which is e»sily penetrable by the 12-ton gun. In the 
Kaiser and Deutschland the powder magazines and engines are 
protected by not more than Sin. of armour, which is perforable 
by the 9-ton gun. A few well-deiivered rounds from these guns, 
or even much larger guns, could have but smull effect on the un- 
armoured ends of the Inflexidle, whereas they would be fatal to 
the existence of the above, and most other ironclads of their type. 
In 1871 Mr Reed wrote to the Admiralty, and said, of the ships 
of the Minotaur class, which he had not designed :—‘*I venture to 
recommend that the fitness of these vessels to withstand all the 


or is not nearly sufficient to furnish the requisite stability against cap- 
sizing; if it be nearly sufficient, why notextend ita little further, and 
by this simple means effectually guard the ship against that worst 
and cruellest mode of destruction—viz., capsizing. If it be not 
nearly sufficient, then the safety of the ship must depend upon a 
large extent on these cork cells remaining intact under heavy shell 
fire, and I know of no grounds for believing they would do so. I 
must, however, here leave the matter, and content myself with 
having stated my settled conviction upon it. I would add, with 
reference to the last paragraph of your letter, to avoid misunder- 
standing, that I have based my action in this matter upon very full 
and careful investigations, allowing everything I could to the ship, 
and that I have been very particular not to overlook any facts 
which tend to give security to the ship; on the other hand, I have 
hitherto refrained from mentioning the whole extent of my appre- 
hensions, for, in truth, I fear that even with « considerable por 
tion of the cork chambers intact, the Inflexible would neverthe 
less be seriously deficient in stability. It appeared to me to be 
my strict duty to express my main apprehension as soon as I had 
discovered the grounds of it, which had never been publicly made 
known; having done this, I now leave the matter in the hands of 
their lordships. I must, of course, reserve to myself the liberty 
of considering what steps it may be my duty to take in Parlia- 
ment with reference to the new ship of this type, for the building 
of which authority is asked in the navy estimates for this year. 
Neither in that matter nor in any other, however, shall I take any 
step that is not heavily pressed upon me by a sense of duty in a 
matter of so much gravity, nor shall I lose sight of the fact that 
to say or do more in the matter than astrict sense of duty dictates, 
would be to unfairly embarrass the Admiralty and its officers in 
the execution of their great and responsible tasks, 
have, &c, 
(Signed) 


The Secretary to the Admiralty. KE, J. Reep. 


INFLEXIBLE, 
12th June, 1877. 

Their lordships will not desire, probably, to send any answer 
to this letter. If they should, [I shall be ready to submit 
a statement for their consideration. I content myself now 
with remarking that it should not be supposed that Mr. 
Reed’s hints, that he knows more than he has revealed, have any 
foundation. The whole question relates to an estimate of 6in., one 
way or the other, in the position of the centre of gravity of the 
completed ship, and if I had not confirmed bis assumption as to 
where it was likely to be, his criticism would be pointless, I had 
nothing to conceal in the matter, and I gave him the weapon he is 
now using. I know, therefore, its exact value ; and I say that he 
not only has not scrupled to use it to the full extent of his power, 
but also that he has used it unfairly. In proof of this, I refer to 
his curve of stability drawn on the assumption he made, and 
accepted, as to the position of the centre of gravity, and I say that it 
is wrong, and that if it had been rightly constructed, he would have 
seen why the model still has stability in the conditions assumed by 
him, and why the ship should have also. Mr. Reed looks at the ship 
from one point of view only, and imagines a condition of things— 
i.e., a lengthened citadel, tending to greater endurance of the ship 
under certain supposed conditions. Itmust be well known to their 
lordships that the constructors have had to defend many of the 
designs for which Mr. Reed was responsible against the advocates 





strains to which they may possibly be exposed at sea be inquired 
into without delay, and before they are again sent to sea, as the | 
breaking in two of any such ships would probably result in her 
immediate and total loss.” 

This question was investigated by the present Constructors of | 
the Navy, and it was found that while Mr. Reed had calculated | 


the strains to which, under certain assumed conditions, the ship | 
might be exposed, he had not ascertained the power of resistance 
which they possessed to meet the strains. This was found to be 
ample, and the constructors took the responsibility of recommend- 
ing that the three ships should remain where they were at the 
time the scare was raised, in commission and at sea. Mr. Reed 
was not then in Pailiament, or he might have brought the danger 
to which these ships were exposed before te House of Commons, 
but he made it the subject of a statement in public as well as an 
official letter to the Admiralty. I must observe that while himself | 
the responsible head of the constructive department of the navy, 


Mr. Reed raised no objection to the continual and constant | 
In my opinion the alarm he | 


employment of these ships at sea. 
seeks to raise as to the possible condition of the Inflexible is 
equally groundless, being based upon his assumed estimate of what 
the ship may have to resist, without rightly appreciating her 
power of resisting it. 
(Signed) Ws. Hovston Stewart, 
22nd May, 1877. —— 
The Secretary to the Admiralty to Mr. E. J. REED, M.P. 
[Confidential | 

Sth June, 1877. 

S1rk,—With reference to former correspondence and to your 
letter of the 18th ultimo, Iam commanded by my Lords Commis- 
sioners of the Admiralty to acquaint you that the points raised by 
you as to the design of the Inflexible have been fully considered 
by their lordships. 

2. In your letter to the Controller, dated 18th ultimo, you 
trusted that the question might be “‘ regarded solely as one to be 
decided upon the grounds of what is or is not likely to occur in a 
naval action under shell fire. 

3. This subject has been fully investigated by the naval members 
of the Board of Admiralty and the Director of Naval Ordnance, 
who are unanimously of opinion that the effects anticipated by 
you could not occur under the conditions of a naval action. 

4, Upon these grounds my lords differ from the views expressed 
by you, and consider the Inflexible to be a safe and most formid- 
able fighting vessel. 

5. Moreover, you appear to have overlooked certain facts in con- 
nection with the condition of the ship under the circumstances 
supposed by you, which if taken into consideration would remove 
all apprehension of there being any risk that she would turn over. 


I am, ke. 
E, J. Reed, Esq., C.B., M.P., 


(Signed) ; RopertT HALL, 
&e. &. Ke., 
Broadway-chambers, Westminster, 8. W. 





Mr. E. J. Reep, M.P., to the Secretary to the Admiralty. 
Broadway-chambers, Westminster, London, 8. W., 
9th June, 1877. 
Sir,—I have the honour to acknowledge the receipt of your 
favour of the 5th instant, stating that the points raised by me as 


to the design of the Inflexible have been fully considered by their | 
lordships, and that the naval members of the Board of Admiralty | 


and the Director of Naval Ordnance are unanimously of opinion 
that ‘‘ the effects anticipated by me,” viz., the speedy and general 
destruction by shell fire of the thin iron chambers filled with cork | 
in the unarmoured ends, ‘‘ would not occur under the condition of 
a naval action.” | 
I at once admit that the unanimous expression of that opinion | 
by four very able and experienced naval officers, in responsible 
positions, is of great weight, and that I could not expect that my 
contrary opinion, however pronounced or urged, would be sufficient 
to deter their lordships from adopting the view of such advisers ; 
and I admit also that in a matter of opinion, as this, for 
want of experiments, is, I should feel myself bound to defer to 
them, and to modify my view if I could. I regret, however, to 
state that, after full reconsideration, my conviction remains 
unaltered. Having only my own strong conviction to rest 
on, however, I do not feel bound to further press the matter upon 
their lordships by extending this correspondence; it would not be | 
either modest or respectful to do so; but I should like to explain 
to their lordships a view of the matter which presses strongly upon 


my mind. : . 
One of two things appears certain, the armoured citadel either is 


of partial views. Some of the ships, as Monarch and Sultan, were 
held to be unsafe from deficient stability; the Devastation from 
deficiency in freeboard and from lowness of belt-armour forward. 
The ships of the Vanguard class were discredited, from the fact 
that their inner bottoms stopped below the water-line. Many of 


| the ships are said to be weak in the bottom plating, and others are 


held to be defended by very weak armour at the extremities. 


| There are those who contend that the rams are constructed in such 


an insecure manner that they wonld be twisted out in ramming, 


| and there are many against whom it has been necessary to defend 
| the size and cost of ships, in view of the torpedo, a weapon of 
| which the terrible power was fully demonstrated in the American 
} war of 1862. i 
| from the partial views of Mr. Keed himself, as in the case of the 


Some of her Majesty’s ships have had to be defended 


Minotaur class, and their alieged dangerous weakness, and the 
Devastation, in regard to the form of her superstructure. 
Mr. Reed’s view is not only partial; it is unwise It is unwise, 
because lengthening the armoured structure, and therefore thin- 
ning the armour, in order to get more stability protected by 
armour, is to sacrifice the greater for the less; is to sacrifice the 
vital fer that which is not vital. A single shell sent through the 
armour may disable the ship, but no single shell in the unarmoured 
structure could possibly do so. I would also remark that some of 
the statements are misleading. If the unarmoured ends of the 
ship were completely swept away, the stability protected by 
armour would give her a range of nearly 50 degrees, Or, if the 
outer skin of the ship in the unarmoured parts were permeable to 
the sea through its whole extent, and the cork were removed 
altogether, the ship would still have a large range of stability. 
(Signed) N. BARNABY. 


Her MaAsesty’s SHIP INFLEXIBLE, 

My lords have had under consideration the statement respecting 
this ship, made by the honourable member for Pembroke in the 
| House of Commons on the 18th June, as well as his letter to the 
Controller of the Navy of the 18th May, and are desirous of record- 
| ing their opinion upon the questions raised. Mr. Reed contends 
that with the unprotected ends of the Inflexible completely riddled 
and the whole of the cork, Xc., in those ends blown out of the 
ship by shell-fire (an eventuality which hé fears might occur very 
early in an action), the ship would have no stability, and would 
| capsize. Having examined the model of the Inflexible, which has 
| been constructed to represent the ship as she would be with all 
weight on board, and having carefully noted the effect produced, 
(1) with both unprotected ends riddled and water-logged, but with 
the cork, &c., intact ; (2) under similar conditions, but with part 
of the cork, &c., removed; and (3) with both ends riddled, water- 
logged, and the whole of the cork, Xc., removed, my lords are of 
opinion that, in the first case, an ample reserve of stability is 
left; in the second a fair amount remains; and in the last case 
(which is what Mr. Reed contemplates), the model remains up- 
| right, and does not capsize, although the remaining amount of 
| stability is small. 

Mr. Reed has not, however, taken into consideration this fact, 
| that even supposing the unprotected ends riddled, water-logged, 
| and the whole of the cork, Xc., blown out of the ends, there yet 
remains the remedy of admitting 400 tons of water ballast into the 
| double bottom of the armoured citadel, which would at once have 
the effect of increasing the stability. With regard to Mr. Reed’s 
apprehensions of the whole of the cork, &c., being blown out early 
in an action, and the unprotected ends entirely riddled, my lords 
cannot conceive the possibility of such a result under any conditions 
of an action between the Inflexible and any other ship, or even if 
she were engaged with fortifications for a lengthened period. My 





| lords cannot imagine it to be possible that the large mass of 


densely-packed cork, stores, &c., enclosed in iron compartments 
could be blown out of the ends in the manner he suggests by any 
amount of hits by shell in the most protracted engagement ; and 
taking into consideration the inaccuracy of fire on vessels moving 
at high speed, and the enormous power of the armament of the 
Inflexible, my lords cannot contemplate that in even two or three 
engagements there would be a possibility of the whole of the com- 
partments in the unprotected ends of the ship being so riddled 
as to cause them to become water-logged, much less the whole of 
the cork blown out. 

With the armoured citadel intact, my lords consider the Inflex- 
ible to be a safe and most formidable fighting ship, - 

Admiralty, Whitehall. 
Board Minute, 23rd June, 1877. 
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by ise prves of stability of the Inflexible, which will be found on 
page 3l. 
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Grants and Dates of Provisional Protection for Six Months. 


1276. Improvements in Wixpow Fastentnos, self-acting and otherwise, 
William Edward Partridge, Birmingham.—3lst March, 1877. 

1504. A new or improved Douste Suext Mera for the manufacture of 
cartridge shells and other useful articles, William Morgan-Brown, 
Southampton-buildings, London.—A communication from Charles D. 
Leet a Henry A. Chapin, Springfield, Massachusetts, U.8.—18th 
April, 1877. 

Wid. Improvements in and connected with the manufacture of Empossep 
Frock Papernanoines for wall avd ceiling decoration, Frederic 
Aumonier, Beaumont-street, London.—25th April, 1877. 

1832, A new process for MaTukiNG and AGEING Wuiskey, Richard James 
Wilson, Tritonville-road, Sandymount, Dublin.—11th May, 1877. 

1867. Improvements in Woop Pavement. William Ellison, Queen 
Victoria-street, London. — A communication from Frank Cushing 
Taylor, Dearborn-street, Chicago, U 8. 

1880. Improvements in Warcues, Johann Anton Benedict von Castelberg, 
Holborn Viaduct, London.—A communication from Cétile Domon, 
Bienne, Switzerland. 

1884. Improvements in the manufacture of ArTiriciaL Stone, Archibald 
Campbell Ponton, Bristol.—14th May, 1877. 

1890. A new Fuser which can be ignited in the open air, and the smell 
oceasioned by the ordinary fusee at present in use avoided, George 
Alexander Kennedy Skipton, Union Club, Brighton, Sussex.—1léth 
May, 1877. 

1956. Improvements in Vetocirepes and Spanners to be used therewith, 
James Starley and John Marshall Starley, Coventry, Warwickshire. — 
18th May, 1877. 

1976. Improvements in Articces of Movryinc or Fixerny and Orwna- 
MENTs, Maurice Nelson, Rue Bergtre, Paris, and Henry Pic, Rue de 
Poiton, Paris.—10th May, 1877. 

2029. Improvements in Rarpway Carriace and other Door Locks, Israel 
Morris, Bloxwich, Staffordshire.—24th May, 1877. 

2045. improvements in apparatus for Srzerinc StTEam Vessets by 
Hypravutic Power, also applicable to the driving and reversing of 
steam and other motive power engines, Alphonse Lafargue, Portland- 
place, London, and Claude Martin, Kensington, London.—25th May, 
1877. 


2051. Improvements in the Treatment of Mrerariic Surraces so as to 
effect their protection from atmospheric and other influences, George 
Bower, St. Neots, Huntingdonshire. 

2058. Improvements in the manufacture of He_mets, Hats, and other 
coverings for the head, Charles Vero and James Everitt, Atherstone, 
Warwickshire.—26th May, 1877. 

2085. Improvements in Pesstre, Vacuum, and Sperp Gavces and 
Recorpers, Arnold Budenberg, Manchester, and Ferdinand Hunter, 
Widnes, Lancashire.—Partly a communication from Bernhard August 
Schaffer and Christian Frederick Budenberg, Buckau, Magdeburg, 
Germany.—29th May, 1877. 

2100. Improvements in the means of and apparatus for VexTILatTinG 
Sups by and for utilising steam in a condensed form for drinking or 
other purposes, Henry Levinge, New Park, Athlone, Ireland. 

2104, Improvements in WasHine Macaiyes, William Skeel, Finsbury- 
chambers, Blomfield-street, London.—A communication from William 
Robarts and Son, Graham's Town, Cape of Good Hope.—80th May, 1877. 

2158. Improvements applicable to Sream and other Morive Power 
Enoives, Philip Gibbons, Henry Philip Gibbons, and Heinrich Adolph 
Hulsenberg, Wantage, Berkshire.— 2nd June, 1877. 

2190. An improved arrangement of Drivine Gear for transmitting power 
from any prime mover to machines, tools, or apparatus which require 
to be driven, Richard Russell Gubbins and James Whitestone, Upper 
Thames-street, London.—5th June, 1877. 

2199. Improvements in Stoves and Ranogs, Robert Crosthwaite, Upper 
Thames-street, London, and John Robinson Crosthwaite, Union 
Foundry, Falkirk, N.B.—6th June, 1877. 

2240 Improvements in the manufacture of Gas for illuminating and 
other purposes, Myron Hopkins Strong, Brooklyn, New York, U.8.— 
9th June, 1877. 

2263. Improvements in apparatus for Currixc Seep Potaroxs, William 

Meek, Great Lumley, Durham. 

2267. Improvements in the manufacture of Horse Rvués, Samuel Brear 
Sowden, Leeds, Yorkshire, and Fred Lee, Earls Heaton, near Dewsbury, 
Yorkshire.—11th June, 1877. 

2295. Improvements in Reriecrors, Dirrustrs, and Concentrators of 
Day.icnt, and motions or actions for moving or regulating the whole 
or part of the same, Frederick Alma Hamilton, Gladstone-street, 
a Surrey, and Frederick Hamilton, Poole-road, Hackney, 
London. 

2307. Improvements in CorK-screws, Gerard Wenzeslaus von Nawrocki, 
Berlin, Germany.—A communication from Benjamin Leon, Tilsit, 
Germany.—13th June, 1877. 

2325. A new or improved Casket for holding reels or bobbins of different 
qualities or colours of thread, the same being applicable for providing 
a ome or amusement, Edward MacEwan, Mauehline, Ayrshire,—14th 
June, 1877. 

2339. Improvements in Corsets, Emile Deguingand, London.—1l5th June, 
187 





2875. An improved method for the Preservation in its natural state of 
Fresu Antmat Foop, such as beef, mutton, go. and fish, and to pre- 
vent decay in hides and salted meats, John Taylor, Hope-street, Liver- 
pool —-19th June, 1877. 

2387. Improvements in combined Stream and Air Enaines, Julian 
Augustus Hayden Hasbrouck, New York, U.8,—A communication from 
William Mont Storm, New York, 

2889. Improvements in means for Derectine the OreninG of ADHESIVE 
Envetopes, or the Removat of ApuEsive Lasecs, applicable also in 
sympathetic writing, Theodore Kromer, Southampton-buildings, Lon- 
don. — Partly « communication from William Kromer, Frieburg, 
Germany. _ : 

2391. Improvements in Dryrno Stoves, Henry Bernoulli Barlow, Man- 
chester.—A communication from Jacques Armengaud, sen., Rue 8t. 
Sebastien, Paris. 

2393. Improvements in the method of and apparatus for PREVENTING 
Waste in Rovine and Srinnino Frames, Richard Varley, John Procter 
Wolfenden, and Sylvester Scaife, Keighley, Yorkshire. 

2397. Imp ts in the facture of Packine for GLaNps, William 
Yerrell, Welsh Back, Bristol, and Edward Turner, Canons Marsh, Bristol. 
—20th June, 1877. 

2309. Improvements in or connected with the process of Dyemnc YARN or 
CiorH with ALIZARINE or an colou matters, Thomas Pater- 
son Miller, Cambuslang Dyeworks, Lanar! 

2401. Improvements in machinery for Curtine Naiis and Tacks, partly 





applicable also to machinery for cutting brads, John Etheridge, Wolver- 


hampton. 

2403. Teeeuments in the method of and apparatus for Mortisinc 
CaRRIAGE WHEEL Bosses and general woodwork, Charles Bell, Brad- 
ford, Yorkshire. 

2405. Improvements in the construction of SreaM BorLers or GENERATORS 
for stationary or marine purposes, William Henry Mirfin, Manchester. 

2409. Impro ts in the facture of Paper and in the machinery 
employed therein, John Luke, Denny, Stirling. 

2411. peeevonnnats in TusuLar Borers, John Furness, Huddersfield, 

or! e. 

2413. Improvements in means or apparatus to FacriiratTe the Removau 
of Sxow from Lives of Raitway, Israel Leon R feld, Southampt 
buildings, London,—zlst June, 1877. F 

2417. Improvements in and connected with Pumps, Edwin Paul, Liver- 











poo! 

2419. Improvements in the construction of Rorany Enaines applicable 
for pumps or meters, or for the production of motive power, John Beale, 
East Greenwich, Kent. ¢ 

2421. Improvements in the treatment of Cast [ron in order to effect its 
purification, William Baker, Shefield. 

= Improvements in Torpepo Guarps, Howard Fletcher, Stockwell, 

urrey. 

2425. Improvements in Catt Bert, Door Betts, and other bells, Alfred 
Bennet, Birmingham. 

2427. Animprovement in Scissors, Emma Jane Henchy, Kensington, 
Middlesex. 

2431, Improved means for ProreLiinc Street Cars, and other vehicles, 
Robert William Eddison, Leeds, Yorkshire.—A communication from 
John Imboden, Richmond, U.S. 

2433. Improvements in and relating to Srzam Boiter Furnaces for burn- 
ing pulverised or powdered fuel, Jacob Jones Storer, Southampton- 
buildings, London. 

2435. Improvements in the manufacture of Nats, and in machinery 
therefor, George Simpson, Bristol. 

2437. Improvements in the manufacture of Iron and Sree, John Gjers, 
Middlesbrough, Yorkshire.—22nd June, 1877. 

2439. Improvements in machines for Winpixo, Dorsiino, and TwistTinc 
Yarns or THreavs, John Horrocks and James Horrocks, Manchester, 
and Edward Whalley, Salford, Manchester.—23rd June, 1877. 





Inventions Protected for Six Months on the Deposit ot 
Complete Specifications. 

2493. Improvements in Pencits, Herbert John Haddan, Strand, West- 
minster.—A communication from Robert Duncan, New York, U.8.— 
28th June, 1877. 

2497. Improvements in the manufacture of Horszsuor Natzs, and in 
machinery therefor, William Robert Lake, Southampton-buildings, 
London.—A communication from Joseph Michael Laughlin, Boston, 
U 8.—28th June, 1877. 

2517. Improvements in Breecu-LoapInc Fire-arms, William Robert 
Lake, Southampton-buildings, London. — A communication from 
David P. Holloway, Washington, Columbia, U.S. —29th June, 1877. 

2528. Improvements in machines for Caimpine Leatuer for the uppers 
of boots and shoes, Alexander Melville Clark, Chancery-lane, London, 
—A communication from Jason Smith and Charles Clarence Foster, 
Boston, U.8.—30th June, 1877. 

2551. Improvements in the manufacture of Sirk and other Hats, Antoine 
Berteil and Jean Louis Toulza, Paris.—%rd July, 1877. 

2552. Improvements in apparatus for Heatine Water by Gas, William 
Robert Lake, Southampton-buildings, London.—A communication from 
Alexander Russell Walker, Melbourne, Australia.— 3rd July, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 

2320. Puppuine Furnaces, John Gay Newton Alleyne, Bart., Alfreton, 
Derby.—3rd July, 1874. 

2322. Porato Diccers, John Wallace, Glasgow —3rd July, 1874. 

2324. Roors, &c., William Henry Lascelles, Bunhill-row, London.—Srd 
July, 1874. 

2335. Kxirrep Fasrics, Luke Barton, Nottingham.—3rd July, 1874. 

2344. Compinc Woot, &., Henry Walton Whitehead, Leeds.—4th July, 
1874. 

2352. Rerricerators, George Haseltine, Southampton-buildings, London. 
—6th July, 1874. 

2380. Precmatic Gas Licuter, Edwin FE. Bean, Boston, U.S.—7th July, 
1874. 

2375. Roap Carrtaces, Samuel Hart, New Bond-street, London.—7th 
July, 1874. 

2421. Rattway Points, James Kelly, Liverpool.—10th July, 1874. 

2460. Maxine Ice, &c., Martin Benson, Southampton-buildings, London. 
—I4th July, 1874 

2640. Faucets, George Haseltine, Southampton-buildings, London.—2sth 
July, 1874. 

2364. Continuous Rainway Brake, Frederick Groves, Manchester.—6th 
July, 1874. 

2382. Pireciay, &c., John Liston, Glasgow.—7th July, 1874. 

2538. SueaRinG ANIMALS, Albert Martin, Old Charlton, Kent.—‘0th July, 
1874 


874. 
2362. Sowine Porators, Henri Adrien Bonneville, Piccadilly, London.— 
6th July, 1877. 
2440. EconomisinG Fve, Frederic Jolly, Horwich, Lancaster.—11th July, 


1874. 
2405. Kitcneners, &c., John Court, Brompton-road, London.—sth July, 
1874 


S74. 

2393. WasuinGc Macaines, &c., Edward Taylor, Salford.—8th July, 1874. 
2398. LigurHousss, &c., John Henry Johnson, Lincoln’s-inn-fields, Lon- 
don. —S8th July, 1874. 
2415. Courtine Farrics, William Mellor, Eustace Wigzell, and Joseph 

Pollit, Sowerby Bridge, York.—9th July, 1874. 
2416. Sewinc Macuines, Robert Wilson Morrell, Thomas Parkinson, and 
Joseph Parkinson, Bradford.—9th July, 1874. 
2420. Sewinc Macutnes, Thomas Daniel Wanzer, Great Portland-street, 
London. —9th July, 1874. 
2425. FLoorc.otus, Thomas Rowan and John Robertson Reid, Glasgow. 
—10th July, 1874. 


Patents on which the Stamp Duty of £100 has been Paid. 


1971. Screwprivers, &c., John Frearson, Birmingham.—12th July, 1870. 
2004. Puppiine Furnaces, James Russell, Cinderford, Gloucester.—15th 
July, 1870. 

1935. Kitxs, James Buchanan and Samuel Vickess, Liverpool.—Sth July, 


1921. Looms, Isaac Whitesmith, Glasgow.—7th July, 1870. 





Notices of Intention to Proceed with Patents. 


496. Microscores, Francis Herbert Wenham, Ealing, Middlesex.—6th 
February, 1877. 
802. Mrasurtne Courses, Digby Murray, Caterham, Surrey. 
bas 8 — Irons, Charles John Petherick, Church-road, Islington, 
mdon, 
818. Su-pHates of Sopa and Potassa, James Hargreaves, Widnes. 
819. A ad Motor Enornrs, Richard Hallewell, Blackburn.—28th February, 
1877. 
833. Execrric TeLecrapns, William Thomas Henley, Plaistow.—lst 
March, 1877. 
848. Pumps, &c., William Hamilton, Glasgow. 
850. Fi-Ter Presses, Carl Pieper, Dresden, Saxony.—A communication 
from Doctor Drevermann. 
852. Uriistnc Waste Cast Iron, Jacob Butler, Bilston, and Frederic 
Edwin Lewis, Wolverhampton.—2nd March, 1877. 
858. Corkscrews, James Edwards Wilson, Lavender-hill, Surrey. 
861. ManoLine, &c., George Ashworth and Elijah Ashworth, Manchester. 
—8rd March, 1877. 
> — Four Arr and Gas from Mixes, Joseph Edwards, 
orley. 
874. Dentat Compounp, Alfred Ellis Harris, Finsbury-circus, London. 
wa Pk ag Enaines, Nathaniel Clayton and Joseph Shuttleworth, 
coln. 
$80. Cur Naixs, William Southwood, Birmingham.—5th March, 1877. 
897. Currine Meraiic Rops, George Tangye, Birmingham, and Henry 
Guy, Handsworth.—tith March, 1877. 
917. Decorticatinc Macuines, William Robert Lake, Southampton- 
buildings, London.—A communication from Wilhelm Seck. 
919. CorkING Borties, &c., Arther Robert Doyle and Francis Henry 
Stubbs, Leeds.—7th March, 1877. 
945, Continuous Raitway Brakes, Ramsey Kendall, Gateshead-on- 


Tyne. 

949. Permanent Way, John Henry Johnson, Lincoln’s-inn-fields, Lon- 
don.—-A communication from Auguste de Wieczffinski-Serres.—9th 
March, 1877. 

973, Furnaces, Michael Holroyd Smith, Halifax.—l0th March, 1877. 

991, Wire Fences, Hon. Walter Stuart, Scriber’s Cross, Sutherland, and 
George Grieg, Harvieston.—12th March, 1877. 

1005. Dryina Yarn, &c., William Sumner, Manchester.—A communica- 
tion from Messrs. Tulpin Brothers. 

1010. Grinpinc Gratin, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Victor Semonin.—13th March, 1877. 

1012. Sarety Vatves, Thomas Black, Liverpoo 





pool, 
va Lamps, &c., Bernard Lietar, Brussels, Belgium,—14th March, 





— 


1044. Beer Cooter, Carl Pieper, Dresden, Saxony.- A communication 
from Johann Philipp Li 

. Sorting Winpow SasHes, &c., William Farvis, Bristol.—lith 
March, 1877. 

ee — and Extincuisuinec Lamps, George Weston, Flat-street, 
Sheffield. 

1071. Prore.iers, John Garrett Tongue, Southampton-buildings, London. 
—A communication from Paul Jacquel. 

1074. Formation of Cream, Gerard Wenzeslaus von Nawrocki, Berlin, 
Prussia.—A communication from W. Lefeldt and Lentsch.—16th March, 


1877. 

1085. Sewinc Macnines, John Keats, Wood-green, Middlesex.—l7th 
March, 1577. 

1155. RerLutine Woop Vressinc Rotuens, David Cochrane, Whiteabbey, 
Antrim.—22nd March, 1877, 

1157. Preservinc Animat Matters, &c , George Evatt Acklom, Chelten- 
ham, Gloucester. 

be Steerino Gear, William Bruce Thompson, Dundee.—2ith March, 

877. 

1175. Screw Lirrine Jacks, Martin Benson, Southampton-buildings, 
London.—A communication from Jacob O. Joyce.—26th March, 1877. 
1249. Compine Woo1, &c., John Charles Walker, John Stevenson, and 

Jonathan Stephenson, Shipley, York.—29th March, 1877. 

1261, THrasHinc Macuines, &c., Charles Robinson, Salisbury-street, 
Strand, London. 

1266. Boors and Saors, Bristow Hunt, Lincoln’s-inn, London.—A com- 
munication from Samuel Henshall.— 31st March, 1877. 

1420. Bao Fasteners, Josef Loebl, Aldermavbury, London.— A communi- 
cation from Samuel Loebl.—llth April, 1877. 

1511. Keys, Albert Barker, New Bond-street, London.—18th April, 1877. 

1580. Pencit-casEs, Tooturicks, &c., Albert Barker, New Bond-street, 
London. —23rd April, 1877. 

1604. Locks and Latcues, Charles George Virgo, Bradford, and Benjamin 
Hammond Richardson, Leeds.— 25th Apri, 1877. 

1634. Brick and Coat Pressinc Macuines, Thomas Rowcliffc, Padding- 
ton, London.—26th April, 1877. 

1714. Liguorinc Macuixes, William Robert Lake, Southampton-build- 
ings, London.—A communication from Otto H. Krause.—2nd May, 

1752. Vatves for Discuarce Piprs, George Thomas Blundell, Limehouse, 
me and Edwin William de Rusett, Blackheath, Kent.—oth May, 

1811. Puttey or Drum, John Mackie, Reading, Berks.—10th May, 1877. 

1832. Maturinc Wuisky, Richard James Wilson, Sandymount, Dublin. 
—Ilth May, 1877. 

1853. ScarrF Rinos, Louis Beaver, Mauchester.—12‘h May, 1877. 

1896. MeraLiic CartTripce Sae.zs, William Robert Lake, Southamnton- 
buildings, London —A communication from James Herbert Bullhard. 
—1ith May, 1877. 

2044. Roraky Sream Enorines, Willem Hubertus Jacobs and Andreas 
Jacobus Jacobs, Haarlem Holland. 

2050. Grinpinc Gratis, John Smith, Carshalton, Surrey, and William 
Bleckly Dell, and John Fyfe Stewart, London.—25th May, 1877. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
po office of the Commissioners of Patents within twenty-one days after 

ate. 
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4134. Spinnine Mutes, J. Brown and H. Woodcock.—Dated 25th October, 
1876. 

This is to vary the speed of the drawing rollers in correspondence with 
variation of that of the carriage. An endless chain is passed over two 
wheels, one at the head end of the head stock, the other at the tail end ; 
the former is connected by gearing with the shaft of the drawing rollers. 
A finger on the carriage operates the chain wheels, gearing, and rollers 
during the outward run ; at the end of which the finger is unlocked, and 
the carriage makes the ‘‘in ” traverse, but on nearing the drawing rollers 
the finger again engages with the driving chain. 


sion valve is worked from the main piston, and the main 
valve (on which the other works) by a subsidiary piston controlled by a 
cataract or other appliance. When the engine tends to quicken its speed, 
the expansion valve does so too in the same ratio, but the maim steam 
valve continuing to move at the speed regulated by the cataract, the 
expansion valves overruns it and cut off the steam. In the opposite 
case the main valve overruns the expansion valve, and more steam is 
admitted. 

4145. Screws, Botts, anp Nets, S. H. James.—Dated 25th October, 1876. 

This consists in making the general direction of the thread opposing 
the strain form more or less of an acute angle with the direction of the 
strain, so that when the pressure is applied it will tend to expand the 
male thread and contract the female thread. The upper aud lower sides 
of the thread are both deflected towards the head. 

4229. Sares anp Stronc Room Doors, @. 0. Talbot.—Dated 1st Novem 
ber, 1876. 

To the lock is attached one end of a wire or strip of metal, the other 
end being attached to a bolt backed by a spring. When the wire is 
released from the lock by action of acids or otherwise, the spring forces 
the bolt into the frame of the safe door. Again, bolts are formed within 
the door with projecting hooks which work into slots in an iron flange, 
against which the door shuts. Other bolts work into the space left by 
the hook bolts when shot. 
4283. Beaminc anp Sizing YARN oR Tureaps, J. Heap.—Dated 1st 

November, 1876. 

This relates to mechanism for obtaining uniform lengths of yarn on all 
the beams required for the warp beam of the sizing machine, so that 
all the beams shall complete the winding simultaneously. 

4234. ManuracturE or METAL Pires on Tones, W. R. Lake.—Dated 1st 
November, 1876.—(A communication.) 

This relates, First, to mechanism for making spirally-formed pipes, 
comprising a saddle on fixed supports, which has, simultaneously, a cir- 
cular and a longitudinal reciprocating movement ; clamping and feeding 
mechanism which partakes of the saddle’s spiral reciprocations (drawing 
in and advancing the work with an intermittent motion); a stationary 
holding mechanism, which seizes and holds the work while the feeding 
devices are at work; and forming devices for shaping the blank into 
tubular form as it advances. Secondly, pipes made thus, the edges of 
the blank strips united in a seam passing spirally round the tube, and 
having an offset formed on one edge, so as to make a lap joint, while 
the interior of the tube is left of uniform diameter throughout, the lap 
joint being secured by rivets. 

4236. ManvuracturE or Paper Putp anp CarppoarD, F. A. Kiejer. 
—Dated 2nd November, 1876. 

This comprises (1) a bark cutter, in which are two feeding cylinders 
anda number of ftly-wheels with knifes, which enter circumferential 
grooves in the cylinders; the cylinders also gear into each other by 
means of grooves and serrations, (2) A tearing or carding engine. An 
iron drum carries blades with triangular teeth, and below it is a counter- 
part steel plate with turned up teeth ; the trough has a false bottom of 
wire gauze. (3) A washing apparatus consisting of a circular trough with 
wire gauze bottom and central rotating shaft with cross pieces carrying 
teeth which dip in the liquid. (4) A bleaching so for use of 
chlorine, composed of a chamber containing a number of osier cylinders 
which are rotated to renew the points of contact, and accelerate the pro- 
cess. A process of making cardboard from residues of facture of 





paper pulp, from bark of osier, willow, and the like, is also described 
4245. Apparatus ror WasHING Swat Coat, A. M. Clark.—Dated 2nd 
November, 1876.—(A communication. )—{Not proceeded with.) 
In one form, there is a horizontal revolving cylindrical sieve, with sides 
of wire gauze of progressive coarseness, and an archimedean screw, turn- 
ing with it to carry the coal along, also a central perforated water pipe. 
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A series of hoppers are placed below, each corresponding to a section with 
a particular size of mesh. The water and coal in suspension are 
down into chambers ; the shale and other foreign matters fall to the bot- 
tom ; the coal rises—a jet of compressed air being added to assist this 
rise—and overflows into a basin, then passes out by a discharge orifice. 
4284. Umprecras, &c., 8. Simmons.—Dated 6th November, 1876. 

The runner is made with an annular space in which a spring catch is 
placed, which, when the ribs are fully expanded, enters a groove formed 
in the stick, or in a spring tube encircling the stick. 

4310. Sussrirvre ror Tue Sipe Rows, A. E. Newton.—Dated 7th Novem- 
ber, 1876.—(A communication.) 

This consists of a circular instrument having two rings, the outer fixed 
to the case, while the inner can be turned by means of a small pinion 
whose teeth take into those on the back of the mng. The pinion is 
mounted on a shaft projecting from tbe case, and having a milled head 
wherewith to turn it. The two riogs are marked off with the usual 
divisions. The fixed ring may be dispensed with, and fixed and movable 
pointers used. 

4316. Cuarcrne ayp Bursine Fort, J. Basire and J. H. Hi well.—Dated 
Sth November, 187t. 

This is to cause fresh coal to be surrounded by live fuel. Open fire- 

a are made with a back hinged on bearings below. is is drawn 

‘orwards to bring the live voal close up to the front bars, then it is pushed 

back, and into the hollow is put the fresh coal; then some of the live 
coal ia pushed back over this. 

4318. Separatixe Fipre rrom Mixep Farrics, £. Gaudchauz-Picard.— 
Sth November, 1876. 

The waste fabrics are first sorted, those pieces being rejected in which 
the two kinds of fibre are contained both in the warp and the weft. 
Then the warp or the weft of vegetable fibre is destroyed with hydro- 
chloric or other acid, the animal fibre not being acted on. After w: % 
and by simple rubbing or beating, the vegetable matter is caused to fall 
in a state of powder, leaving the wool or silk warp or weft in its entire 

dition ready for bing, carding, or other operations. 
4322. Proretuc VessEis, 7. Temple.—Dated 8th November, 1876. 

A piston in a horizontal cylinder is forced sternwards by steam. Its 
piston rod is continued aft to a second piston in a cylinder communicating 
with a pipe which opens into the water (with a stop-back valve). A small 
feed valve, below the level of the tube, opening inwards, allows the ex- 
ternal water to slowly enter the tube; this assists the return motion of 
the piston; the steam exhaust part is also opened at the same time. The 
water is forced out and drives the vessel forward. A branch tube is so 

that the propelled water may retard or stop the vessel or 
drive it astern. 
4332. Scrprve Picrure Frames, L. B. Souty.—Dated 9th November, 1876. 

The frame is composed of eight pieces forming four plain and four 
hollow parts ; the Jatter, sliding in grooves, cover the former. Thus the 
frame can be easily increased or decreased at will. A rack and pinion 
may be used for large pictures. 

4342. Friction GEarinc, EB. Bawer.—Dated 9th November, 1876. 

Friction wheels are made with a number of flat rings of hoop iron, 
which can shift but not turn on the wheel. Rings of two such wheels 
gear into one another alternately. The last hoop rests against the pro- 
jecting flange of a pressing disc; and rings of felt are interposed between 
the iron rings. The hoops on one wheel are made conical, those on the 
other parallel. Means of clutching out the wheels, regulating the pres- 
sure, &c., are Cescribed. The pressing disc can be released. 

4353. Roi.txe, &€c., anp Fisisnrve Bars anp TUPES OF IRON AND OTHER 
Merat, J. 0. and A. E. H. B. Butler.—Dated 10th November, 1876. 

This relates to improvements on No. 3471, of 1875. The centre rest is 
locked rigidly while the machine is in operation by means of a wedge or 
prop. The ends of the table are supported by guides. The discs are 
locked, after adjustment, by a friction clip. The bar or tube is supported 
by short horizontal bearings or by antifriction rollers fixed on the table. 
The centre rest is made Z-shaped and easily removable. A gauge is 
applied to indicate the distance between the faces of the discs. The 
adjustable tables, with these improvements. are applied to the arrange- 
ments described in Robertson’s patent, No. 3677, of 1869. 

4356. Packrxe Bass, Sacks, anp Tis For Four, &c., J. W. Throop.— 
Dated 10th November, 1876.—(A communication.) 

A frame has suspended at its upper part an inverted cone or other 
receiver, with a vertical screw in its cylindrical outlet below, driven by 
bevelled gearing, to force the substance out of the cone into the package 
placed beneath on a movable platform pressed upwards by weights. The 
weights are gradually overcome as the bag is filled, and at a certain point 
the screw is thrown out of gear, and the bag removed. 

4358. Cupota Furnaces, A. M. Clark.—Dated 10th November, 1876.—(A 
communication.) 

The brickwork cupola is surrounded by an iron blast chamber, whence 
air enters the furmace by tuyeres inclined downwards. Above these 
tuyeres are others, of about one-third their size, which act as regenerators 
of the gases: their tubes are furnished with stop cocks. Blue glass 
sliding doors are fitted opposite the tuyeres. Liquid hydrocarbons are 
used for melting large blocks of cast iron. They enter two of the lower 
tuyeres by small pipes from the reservoirs, which have, above, a ph 
mouth, and a mouth connected by means of a tube with the interior of 
the shaft, so that the in the latter comes on the liquid surface 
and balances that coming through the tube below. 

4359. Rotter Skates, & &. Allin.—Dated 11th November, 1876.—(Not 
proceeded with.) 

The stock is made with jointed vertical studs, the lower pendant por- 
tions of which form pivots and support the roller axles. e free trans- 
verse and vertical oscillatory mvution is governed by means of inclined 








a bevelled opening with corresponding piece, the form of the boot elastic, 
which can be locked in by means of a hook below, but when free is lifted 
by flat s) The vamp is placed on the bevelled piece of one platform, 
and the ig on that of the one opposite, and paste is applied round the 
edges. The elastics are next put in place, and the platforms are folded 
on each other and lock 

4369. Laure, H. EB, Newton.—Dated 11th November, 1876.—(A communica- 

tion. 

A cone which serves to admit air surrounds the circular wick holder, 
its lip at the level of the top of the wick. A disc deflector is placed at 
the top of a neck which slides in guides in the inner tube, and can be 
raised or lowered by means of a pinion and button. The lamp is specially 
meant for substances with a very smoky flame. 

4371. Apparatus ror ConTROLLING THE Lope oR Dip or Bornes, F. 
Wirth.—Dated 11th November, 1876.—(A communication. ) 

A hollow brass cylinder rounded above and below is screwed to the 
boring rod. It contains an apparatus for controlling the dip of the 
boring hole—viz., a glass half filled with dilute fluoric acid, which, when 
the cylinder has hung quietly half an hour or so, leaves the mark of its 
level on the glass. It also contains apparatus for controlling the direction 
in which the hole is inclined, faced a mariner’s compass with a freely- 
balancing needle, which at a certain time is arrested by a lever arrange- 
ment while the apparatus is suspended in the hole. 

4372. Treatment or Siac, C. Wood.—Dated 11th November, 1876. 

This refers to the manufacture of slag wool. Under the slag runner is 
a steam or air jet, opposite which is a large horizontal tube leading into 
a chamber, and having its mouth cut away below for a short space, so 
that the “‘shot ” coming from the slag can here fall down, while the wool 
enters the tube. A second jet in the tube carries on the wool. The 
chamber contains a series of frames made of wire netting and arranged to 
catch the wool, while the air or steam escapes without forming currents. 
43783. Trap ror Lertine orr WATER FROM STEAM Pipes, CYLINDERS, &c., 

W. Hamer.— Dated 11th November, 1876. 

Ina box communicating with the part to be drained is an equilibrium 
valve at the outlet opening, je hollow metallic float attached to its 
spindle (which works in guides). e rise of the water lifts the float and 
valve, and lets the water out. 

4374. Drivine Srraps on Betts, T. Wheelhouse.—Dated 11th November, 
1876.—(Not proceeded with.) 

The bolts are made of a form to entera V or “twitch” groove in the 
pulley or drum, so as to bind within the groove and give more frictional 
surface than a flat strap. 

4375. Frames ron UMBRELLAS AND Parasois, J. F. and J. Wadsworth. 
and 0. Gaggs.—Dated 11th November, 1876.—(Not proceeded with.) 

Through the ends of the ribs a smail wire is passed and soldered. The 
rib holder and runner have slots to receive the wire, the two parts of 
which are brought together and fastened by a lock nut. Thus a broken 
part may be removed without skilled labour. 

4376. Biocks or Inverts ror Drains aND Sewers, FE. Brooke.—Dated 
11th November, 1876. 

These are made with a projection at one end to fit into a recess in the 
— block, or with projections at both ends to fit into hollows in other 

ocks. 

4378. Apraratvs ror THREADING NeEvies, Xk. Murphy.—Dated 11th 
November, 1876. 

To a forked standard, which can be stuck in a pi , is i, 
parallely, a needle-holder, slightly nicked at the upper end, for the 
thread. The thread guide is a conical tube connected with the needle- 
holder by a hinge joint, so as to be moved out of the way when the needle 
is placed in the holder ; it also brings the needle to the proper position 
. ; y. The arrang t for sewing machine needles is slightly 

erent. 


4379. Pumps, L. P. Othon.—Dated 11th November, 1876. 

A frame carries an axis on which are fixed arms with terminal rollers, 
which, when the arms are rotated, successively flatten an india-rubber 
tube against the inside of a circular segment ; ‘each roller comes to act on 
the tube before its predecessor has ceased acting. A force of suction is 
thus had. 

4382. Horrer Drepcers, W. Simons and A. Brown.—Dated 11th Novein- 
ber, 1876. 

The bucket ladder or girder can be advanced outwards on horizontal 
framing, so that dredging may be done where the dredger itself cannot 
come. Pumps and connecting pipes are used for discharging dredger 
contents on tothe banks. For strength, the keelsons of flat bottom 
hoppers are made of iron box girders—of triangular section—forming 
rectangular spaces, with the hopper doors hinged against the lower edge. 
For discharging on shallow ground, hoppers are made with their bottoms 
above the load water line, and inclined upwards towards the centre of the 
hull. The hopper doors are at the side above the load water line. Again, 
in dredgers with hoppers on either side of the bucket well, the hopper 
doors are placed in the sides or ends of the bucket well. 


4383. Arraratus ror CLEANING TRAMWAY AND OTHER Ralts, J. Bow- 
man.—Dated llth November, 1876.—(Not proceeded with.) 

A tool carried on the lower end of an arm centred on a bracket 
enters the groove and carries the mud out from it. This bracket is sus- 
pended on a rod which through ears on the under side of a second 
bracket connected with the frame by two studs, one moving in a slot, so 
that the bracket can move on the other stud through a vertical arc. 


4384 Motive Power Enoives, &c., J. Gillott.—Dated 11th November, 
1876. 


hi tod 








8 springs are applied in pistons fitted with packing rings, along 
wil devices for compressing the springs in the direction of the piston 





guide curves screwed to the stock at points on either side of the pivot. 
4360. Sroprers ror Borries, Jans, &c., H. G. Sanders.—Dated 11th 
November, 1876. 

The stopper consists of a head, a bottom, and a fitting part or plug, 
variously formed and connected. The metallic bottom is made with 
spherical or flat configurations according as the head is of metal, or of 
wood or glass. A hole is punched in its centre, so that prongs are raised 
on its upper surface, covered by a head. The upper part of the plug is 
forced into the centre hole of the bottom, and the raised prongs are then 
squeezed into it, then the bottom is united to the head, variously accord- 
ing to the nature of the latter. 

4361. Macurves ror CuurRNING ayp Strtine, R. G. Kirton.—Dated 11th 
November, 1876. 

The vessel is fixed on uprights jointed at top and bottom, and con- 
nected with a rod and crank, which communicate an oscillatory motion. 
The shaft has a fly-wheel keyed to it, and there are springs which aid in 
bringing the uprights towards the vertical when displaced from it. A 
transverse vertical partition with openings in it is fitted in the churning 
~~. In the arrangement for sifting, a horizontal sieve is substituted 

‘or 4 . 
4362. Mancracrure or Hyposutpuite or Sopa, R. Powell and W. 
Atkins.—Dated 11th November, 1876. 

An extended surface of sulphide of sodium solution is exposed to the 
fumes of sulphurous acid gas, being let trickle down through a chamber or 
tower, packed with coke or the like, through which a current of sulphur- 
ous acid is passed. The resulting solution, or evaporation, leaves hypo- 
sulphite of soda. 

4360. Woop Pavement, F. P. Alexandr.—Dated 11th November, 1876.— 
(A communication.) 

Blocks of beech or sea pine are impregnated with a composition formed 
of sulphate of lead (30 parts), phosphate of ammonia (15), chloride of 
calcium (15), hydrochloric acid (20), and washing crystals (20). After 
drying they are coated with the following composition : Hydrocarburet 
of resin (25), colophony (15), litharge (10), silicate of iron (25), superphos- 
phate of lime ‘25). As soon as coated they are enveloped in river sand, 
and may then be laid, either on sand or concrete. The pavement is called 
the “* Ligno-Pierreux.” 

4364. Vartve ror Steam anv Water, J. Blake.—Dated 11th November, 
1876.—(Not proceeded with.) 

This consists of a case with seatings for an equilibrium valve to whose 
= is fixed a piston in a cylinder which has a safety valve as cover 
above. On starting, the equilibrium valve is open and held so by a stop; 
the steam or water passes through to the piston and closes the equilibrium 
valve: then steam or water is admitted to the upper side of the piston to 
force down and open the equilibrium valve. 

4365. Kevy-nope Prorecror, M. Runkel.—Dated 11th November, 1876. 

Two instruments are used ; one a stem with an cye at one end and a 
ward or hook at the other ; the other a flat piece of metal with an cye 
but no book. The former is introduced into the key-hole and turned, so 
that the hook is across. Then the flat piece is put in and keeps the other 
in position ; the eyes are then united by a padlock. 

4366. Srixninc, 7. Mitchell.—Dated 11th November, 1876. 

To prevent the kemps and other fibres close to the top flange of the 
bobbin becoming entangled and breaking down the thread, acap is placed 
on the bobbin, with which it revolves and confines the ends otherwise 
driven out. 

4367. Corp CLoruixc, W. Walker and &. Roberts.—Dated 11th November, 
1876.—(Not proceeded with.) 

The cloth, which in continuous length is wrapped round a cylinder of 
the size, is then cut off and joined to an endless band of caoutchouc 
which is afterwards vulcanised. 

4368. Macuive ror Prerarinc SHoes BEYORE Sewine on SritcHING, 
L. Giessner.— Dated 11th November, 1876. 

This consists of two parts, each composed of two cast iron platforms 
together ; these parts can be screwed apart or towards each other, 

separate by triangular pieces, Each of the four platforms has 





are made with a double annular face held in contact with annular seats 
by a weight attached to the underside of the valve. Or the two valves 
of a duplex valve are made of different areas ; the small valve kept to its 
seat in the large one by a weight connected to it below ; the large valve 
to its seat by a weighted lever. In air pumps of steam a again, 
the pump barrel is placed below the level of the foot and delivery valves. 
A piston may then be substituted for the bracket. 


4385. Puorocrapuic Stupios, A. Stingsby.—Dated 11th November, 1876. 

This relates to improvements on No. 3352 of 1875, and consists in addi- 
tion of a vertical light having a double inward pitch or inclination at 
the centre corresponding to that of the sky and side lights. This vertical 
light meets the highest part of the skylight and rises therefrom to the 
ridge of the roof of the studio. 


4387. Macnives ror Weicninc Smatt Coat, H. T. Nadin.—Dated 1ith 
November, 1876.—( Not proceeded with.) 


i , 80 as to adjust the pressure of the rings. Safety valves 





| 
| 


corners towards each other, the flap is made with notches to tak 


4396. Feepinc Apraratos ror Nait-MAKInc Macuings, W. R. Lake.— 
Dated 13th November, 1876.—(A communication.) 

This relates to an eccentric, for working the feeder, made with an 
oblong hole for the shaft and with slots on opposite sides for tap bolts to 
secure it to a pinion on the shaft; a nose piece and barrel fitted with a 
tongue and groove for adjustment for different sizes of nails; a ring 
slipped over the nipper rod and having prongs, over which another ring 
is driven to clamp it ; a special form of push rod; an adjustable bolt in 
connection with the forks, &c. 


ont. foun Encine Conpensers, W. Hamer,—Dated 18th November, 
876. 


Instead of the ordinary air pump is a revolving piston, under the con- 
denser, formed with slitted chambers, and working air-tight in a box 
which communicates with the condenser proper and the hot well below. 
The condensed water, falling into the uppermost chamber of the piston, is 
carried round and falls out below. 


4398. Srorrers ror Borries, Jars, &., P. C. Duclos, —Dated 13th 
November, 1876. 

The neck of the vessel is heated to a red heat, and a ring or frame of 
metal also thus heated and shrunk on to it. The air is exhausted and a 
metal plate with flanged edge is soldered on the metal top. Metal labels 
are attached in a similar way. 


6000, Foenacm, G. Butler,—Dated 13th November, 1876.—(Not proceeded 


Air is automatically admitted on opening of the furnace door, and 
made to pass in a baffled course through suitable chambers, then dis- 
charged in a heated state into the furnace. 

4400. Cooxine Apparatus, J. H. Johnson.— Dated 13th November, 1876.— 
(A communication.) 

This consists in the use of a rotating tray for the aliments (in the oven); 
moved by clockwork is a metal box below it. A screwed handle is pro- 
vided for removal of the apparatus, also a catch to arrest the motion. 
Further, an arr t for aut tically basting the meat is described. 


4401. Apparatus ror Composinc anp Disrrisurinc Type, P. Jensen. 
—Dated 13th November, 1876.—(A communication. ) 

This relates to No. 525 of 1876. The bottom plates of the type holders 
are so formed that thick types lie lower than thin ones (in order to 
certainty in action of the pusher bar). The pusher rack is made with play 
or dead motion corresponding to the action of the nose of the hand lever 
when sliding down the inclined part of a tooth in the tooth rack, so that 
the pusher’s effectual action only begins when the nose enters the 
parallel part of the tooth space. ¢ loose type holder in the receiver is 
made with side grooves as guides for a flat bent-up spring, bent over at 
the top end to support the type in its downward course. In the distri- 
buting aD ratus, the opening from the gutter of the sliding receiver is 
regula‘ y means of a sliding bar of special form. 


4402. Sream Tram Cars on Locomotives, H. Merryweather and C. J. 
W. Jakeman.—Dated 13th November, 1876. 

The exhaust steam enters at the bottom of a vertical series of cones in 
the smoke-box, inducing hot air currents from the tubes of the fire-box. 
which mix with steam. Again, exhaust steam enters first a tank, 
whence the uncondensed portion passes to a surface condenser (sets of 
small thin metallic boxes connected together), then to a tank with tubes, 
then through the cones just mentioned. Again, steam can be shut off 
and brakes applied automatically when a given speed has been reached ; 
this is done by means of a governor on an axle, working a rocking shaft 
which actuates two valves controlling the steam supply to the working 
cylinder and a brake cylinder respectively. 
anne. ee Foo SigNat Apparatus, J. Swith.—Dated lath Noven- 

, 1876. 

A spring lever bolted to a sleeper near one rail has a terminal pro- 
jection touching the rail. This is secured to a flat lever free to move 
transversely to the rail, which lever is connected with a bell crank lever, 
&c., anda clapper which strikes a bell. Each time a wheel the 
bell is struck. When the signal is not required, the bell can be put out 
of action by the signalman drawing a wire. 

4405 Tusutar Surrace Conpenser, A. Spiers. —Dated 14th November, 
1876. 





A flexible and elastic agent, such as vulcanised india-rubber, rubber 
and cloth, or spun asbestos is used as packing in the recesses between the 
tube plates and the tubes. 

4406. Vatvep Nozzies ror Borrie Srorrers, J. M. Richards.—Dated 
14th November, 1876—(A communication.) 

In a bottle stopper having a tube passing through it and surmounted 
with a screw top, a valve (in shape of a haif sphere, ¢.g.) rests on the top 
of the tube as seat, and a nozzle forms part of the screw top. When the 
top is screwed down it holds the valve securely to its seat, but on partial 
unscrewing jets of the liquid can be thrown out by shaking the bottle. 
4407. Reoviator orn GOVERNOR FoR Encines, P. Carriere.—Dated 14th 

November, 1876. 

The principle is this: Two motions are taken from the engine, one 
regulated by a pendulum, the other following the variations of speed of 
the engine. At normal speed theseare in equilibrium, and their opposite 
effects on the valve neutralise each other, but at the least variatien of 
speed, the excess movement of the more intense affects the organ of 
admission till the normal speed is re-established. Several ways of realising 
this are described. 

4408. Sream Borers, J. H. Adaiis.—Dated 14th November, 1876.—(Not 
proceeded with.) 

In Cornish boilers tubes are arranged in two series, one above the other. 
The furnace heat passes through the upper and returns through the 
lower to the chimney. Combined air and water tubes are made; the 
smaller inner tube for water, and the annular space for heated air. 
4409. Biast Fursaces, W. & Williamson.—Dated 14th November, 1876. 

The closing valve rests on the top, and is raised when a cha‘ has to 
be given. (In the ordinary system the conical valve is lowered in such a 
case and deflects the charge towards the walis of the furnaces.) 


4410. Antitartaric Lunricant, W. Spence.—Dated 14th November, 1876. 
—(A communication. ) 
The constituents are, 1 kilogramme of any soap, 1 kilogramme of flour, 
meal, or any starch, 1 kilogramme of ox gail or other gall, and any kind 
of glue to bind the material. 


| 4411. Manvractvure or Lozences, 7. Kernachan.—Dated ith November, 


A hopper is made with one perpendicular face, one inclined plane, | 


and two perpendicular ends, and suspended toa ce under the screen, 
The perpendicular face has its lower part hinged above, and the flap’s 
resistance to opening, on pressure of coal above, is adjusted by means of 
levers and weights under control of the weigh clerk. 
4388. Hansom Cans, F. Shanks.—Dated 13th November, 1876. 

The entrance is behind instead of in front, and the passenger sits look- 
ing backwards. The driver's seat is situated at the front part nearest to 
the horse. The dash-board is dispensed with. 


4390. Lock Fursiturr, W. Sutherland.—Dated 13th November, 1876. 

This relates to fixing door handles to their spindles. Screw threads are 
cut on the two ends of a spindle, and a screw nut is used, with a pro- 
jecting cylinder having a female screw to fit the spindlescrew. The nut 
has also a flange on one end, with two holes for screws to fasten the nut 
to the neck of the knob. This neck is made with a pogieins male screw, 
inside of which is a cavity to receive the screw nut. e cap of the knob 
has a cavity to receive the screw nut end of the spindie, also a female 
screw thread to suit the male screw on the neck. 
4391. Foc Sicnats, N. J. Holmes and J. Bryceson.—Dated 13th November 

1876.—(Not proceeded with.) 

A metal tube closed at one end, open at the other, and with a slit at 
proper sounding distance from the closed end, is made capable of rapid 
rotary motion in the direction of its length. A number of stationary jets 


1876. 

The sheet of prepared mixture is fed down an inclined rubber web to a 
vertical plate, where two rows of horizonf&l reciprocating cutters act on 
it. The cutters are of thin, hollow, cylindrical form, sharpened towards the 
point, the inside diameter being the size of the lozenge. As the cutter 
retires the lozenge in its mouth is forced out by a piston, and there is « 
cleaning outside plate which the cutters penetrate. They have also holes 
by which they are moistened from a supply vessel above. 

4412. Dryrno SHEDs anp Apparatus For Dryino Bricks, W. F. Beart. 
—Dated 14th November, 1876. 

A drying shed is built over a series of culverts, each divided by a hori- 

zontal iron partition ; the lower flues thus formed receive the smoke and 
roducts of combustion from the kilns ; the upper receive air which has 
en passed through the kilns to cool the burnt bricks, and which is 
thus heated ; it escapes through perforations in the top of the upper flue, 
into the shed, which is divided by long partitions with racks for the bricks. 


4414. Savery Vatves, F. W. Shorey.—Dated 14th November, 1876.—(Not 
proceeded with.) 

Steam pressure is utilised to retain the safety valves on its seat. A 
box in communication with the boiler has two outlets closed by two 
valves on one spindle, the lower one being of less area than the upper. 
While the pressure is less than the maximum the steam acts on the lower 
valve, keeping both in position; when over the maximum, it lifts the 
upper valve and the lower with it. 

4415. Hanp anp Macnine Sewrna Neepwes, 8. 8, Thoimas.—Dated 15th 





for steam or compressed air from a reservoir are arranged tric 

round the tube, so as to throw a thin sheet of the fluid in a parallel 

direction against the entire length of the sounding lip as the tube is 
rotated. 

4392. Pomps, J. Watson.—Dated 13th November, 1876. 

The valve, valve seats, and passages are so arranged that one valve con- 
trols both the stiction and the delivery of the pump. An india-rubber 
sheet—the valve—is held at its central portion securely between two faces, 
of which the upper one is curved upwards from this centre, and the 
lower one downwards, serving as stops or guards. The horizontal parts, 
or valve seats, are perforated for passage of water. An adaptation for 
oscillating pumps, &c., is described. 

4393. Snutties, R. A. Wild.—Dated 13th November, 1876. 

Shuttles are made from —— pulp, compressed into a mould by 
means of a hydraulic press. mould is in five parts. 

43904. Macuinery ror THE Preparation or Fiax, Hemp, &c., G. W. 
von Nawrocki.—Dated 13th November, 1876.—(A communication. )—{ Not 
proceeded with.) 

This relates to an improved carrying and downward pressure mechan- 
_ for the upper delivery rollers, which increases the number of strands, 


4395. Waser ror Lockine Nuts, J. Robinson—Dated 13th November, 
76. 


18 
As applied to railway fish-plates, ¢.g., the washer consists of a strip of 
metal with holes for the four bolts. Two flaps are - + to it, so as to 
fall between each pair of outside nuts of the bolts, The flap fits easil 
between the nuts if these are screwed up square; if screwed up wi 





, 1876.—( Not proceeded with.) 
The eye is opened laterally, and the two ends made overlapping, to 
receive the thread. 
4416. Taxino Casts or ThE Mourn ror ArtiriciAL Teeru, J. Wood. 
—Dated 15th November, 1876. x 
Instead of removing the cast while soft, it is hardened by a water je 
while yet in the mouth. To produce the jet the air from a foot bellows 
is led to the top of a closed vessel for water, which is forced up a dipping 
pipe, and by a flexible tube to a suitable nozzle, 
4417. Twistinc axp Dovetinc Macuinery, J. Lumb.—Dated 15th 
November, 1876. 
The delivery rollers are mounted loosely on a horizontal shaft, and 
revolved by frictional contact with discs fixed to the shaft. Round their 
ery are pins, one of which, when the end breaks and allows the 
guide eye lever to fall, meets the end of the later, so that the rotation is 
stop 
4418. Apparatus ror MANUFACTURE OF CONCENTRATED SuLPHURIC 
Acip, &., G. W. son Na i.—Dated 15th November, 1876.—(A 
communication.)—(Not proceeded with.) 
This consists of a burner for brimstone, several chambers in ascending 
series, connected with the burner and each other by pipes, and an air pump 
or blower, to produce suction. Steam and nitric acid vapour(the latter from 
a heated vessel of acid) are admitted above the burning brimstone, and 
the vapours are drawn into the first chamber where the strongest acid is 
produced by condensation ; the exhausted vapour passes to the 
other chambers. The acid is afterwards concentrated by a passage of 
hot air through it. 
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4419. Mrxtne or Biewpiso Woon, &., B. A. and J. Dodgshun, W. 
Bryden, and J. W. Wilkinson.—Dated 15th November, 1876. 

The substances, thrown into a receiver, are thoroughly mixed by the 
action of spikes on shafts rotated in it. A creeper sheet below carries 
them to a revolving spiked cylinder, whence the material is cleared by a 
rotary brush and passed on to the teaser, A fan drawsit from the latter 
and conveys it by means of a suitable conductor into the bag or sheet. 
4420, Manvvacture or Sucar, G. W. von Nawrocki.—Dated 15th Novein- 

ber, 1876.—(A communication. ) 

The object here is to impart a small quantity of liquid to the sugar in 
the extractor during the centrifugal action, to rinse the syrup off the 
crystals. Steam and air are mixed in a receiver, a steam jet carrying the 
air in with it—which air may have been purified in an adjoining cham- 
ber by water spray, ¢.g.—the cloud deposits any large water drops formed 
in the receiver, and is by a pipe led to the extractor. At the junction of 
the two latter, there is a throttle valve and an outlet for condensed 
water. 

4421. Revotvine or Repeatina Smau Arms, C. Prysjun.—Dated 1ith 
November, 1876. 

The revolving barrel is locked after discharge by the returning of the 
trigger to its normal position, and released by the lifting of the trigger to 
revolve and discharge. 

4424. Recepracies ror House Sewace, S. 8. Hellyer.— Dated 15th 
November, 1876. 

Water-closet basins are made with the bottoms curved to retain some 
water, and the outlet in front screened by the seat, and communicating 
with atrap. At the back are two flushing inlets, the upper une con- 
nected with a perforated ring round the basin, the lower sending water 
horizontally towards the outlet. Slop sinks are made of enamelled cast 
iron basins, and with three upright sides inclining outwards, a wire 
screen to intercept useful articles, and a side flushing aperture. A trap 
for general house waste is divided into two compartments and contains 
three distinct dips. 

4426. Trearment or Impure Leap, C. Rosweg and H. Geary.— Dated Lith 
November, 1876. 

This relates chiefly to introduction of blasts of air into molten lead to 
separate impurities, and to treating the oxide of lead or litharge, which 
contains gold or silver, with acetic or pyroligneous acid, so as to effect 
their separation and get the marketable product, acetate of lead. 

4427. Apparatus ror Licutino Croars anp Pipes, 7. M‘Lean.— Dated 
15th November, 1876.—(A communication.) 

An adaptation of the apparatus described in No. 3782 of 1874. A coil of 
igniting paper with percussion buttons of fulminate is enclosed in a box 
which has a metal tube attached. A crank spring, the roughened upper 
end of which bears against an upright piece of the casting named the 
anvil, slides in a groove in the back of the box. It is used to feed forward 
the paper, and at a certain point acts en a spring hammer, which, on 
being liberated, flies forward and strikes the fulminate. The upper end 
of the wick tube is closed by a loose cover, to which is attached, by a short 
chain, a hook catching into the wick to draw it out, and prevent its 
escaping at the other end. 

4428. InexpLosive Sream Generator, J. F. Beélleville.—Dated 16th 
November, 1876. 

Water from the pumps rises through a rose and automatic cock to a 
collector purifier, and is here injected forcibly upwards in contact with 
steam. It then goes down to a dejector receiver, then into a feed collec- 
tor tube, whence it spreads through a series of generator elements, com- 
posed of tubes which form forks, assembled in spirals by means of a 
simple and double-boxed connection. The course is through the right 
side of the double box into the right branch of each fork, then through 
the left branch into the left part of the double box. At the exit of each 
fork in the double box, steam separates from the water and rises from 
the left side guided by an inclined partition, the water returning towards 
the right sido and right branches. The steam charged with vesicular 
water enters the purifier collector by a pipe which directs it against a 
yereiiien, causing centrifugal action. The combustion is automatically 
regulated. 

4429. Compressinc Metatric Sueers on Compounps, W. M‘Arthur.— 
Dated 16th November, 1876.—( Not proceeded with.) 
his relates chiefly toa kind of lever compresser with curved acting 
face and centred on journals. By an oscillating motion it is made 
» compress the metal between its face and an opposed, fixed, or moving 
ace, 
4430. Sream Enorxes anp Boirers, F. &. Rowan.—Dated 16th November, 
1576. 

This relates to improvements on No. 3253 of 1869, Of six horizontal 
cylinders, two are high pressure (each in the plane of the crank shaft), 
and the steam from each acts simultaneously in two low-pressure 
cylinders, one of which is on a higher level on the inner side, the other 
at a lower level on the outer side. The boilers consist of upper and lower 
horizontal cylinders or chambers with vertical pipes which have their 
ends bent to join them at right angles. A combustion chamber is 
formed between sets of the vertical tubes; fire gases proceed from an 
external fireplace into it, diverge among the tubes, and s over a 
system of partitions. There are special arrangements to facilitate circu- 
lation and separation of the steam, and to admit of the steam chests 
being placed low in war ships. 

4431. Ramway Sipine Guarp, D. Jones.—Dated 16th November, 1876. 

To brackets bolted to a rail is hinged a stop or derailing block, which 
the wheels of a vehicle coming against with considerable force, mount 
and are derailed ; if the force is slight the vehicle is merely stopped. The 
bleck can be opened or secured with lock and key. 

4432. Se.r-prorectine on Locomotive Enaines, R. G. Burrell.—Dated 
16th November, 1876. 

This consists in fixing a winding drum on the driving axle in direct 
combination with the usual brake pulley and driving disc. 

4433. Decotorisinc anp Puriryrnc SaccHaRINe Juices AND SYRUPS, 
A. M. Clark.—Dated \6th November, 1876.—(A communication.) 

This consists in treating with aluminate of baryta or other alkaline 
aluminates, and either with or without heat. Several ways of preparing 
the aluminate of baryta are described. It may be used also in the rasp- 
ing, pressing, and diffusion operations, to prevent alteration of the juices, 
also to saturate the sulphuric or other acid which has served in produc- 
tion of glucose. The aluminate can be revivified by means of the alumina 
precipitated with the organic matters and the baryta contained in the 
scum, The mixture is calcined in closed vessels. 

4434. Tosacco Pipes anp CicaR Howpers, J. Stanfleld.—Dated 16th 
November, 1876. 

The stem is made with a chamber partly filled with water or other 
liquid. The inlet and outlet passages for the smoke are small tubes pro- 
jecting into the chamber, so that the water may not escape when the 
tube is held vertical or inclined—as in the case of the fountain ink bottle. 
4435. Empossinc on Enoravinc Woven or Fevtep Fasrics, H. Dew 

hurst.—Dated 16th November, 1876.—{ Not proceeded with.) 

The engraving roller has alkaline chemicals —caustic soda or potash— 
applied to it, which decompose corresponding parts of the fabric, giving 
permancut fizures. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron trade of South Staffordshire is dispirited. Yesterday 
was quarter-day in Wolverhampton; and to-day—Thursday— 
the Birmingham quarterly meeting has been held. Less satis- 
factory meetings are not upon record. Very little iron seemed to 
be needed by anyone ; and business in other than rare instances 
could be done only when sellers were prepared to take prices under 
those which regulated previous transactions, Most business was 
done in sheets, for which the demand mostly keeps up. High- 
class sheets can hardly be said to be in so much request; but 
sheets bought by the iron braziers, by the galvanisers, by the 
stampers, and by the tank makers, show but little if any diminu- 
tion in request, in comparison with the recent considerable 
business, Prices are not quotably altered, and remain at £8 for 
galvanising singles as a minimum ; whilst tank sheets are still to 
be had cut to sizes at £8 5s, 

If the excellent business doing in galvanised sheets in the Aus- 
tralias should continue, the quotations for sheets ought to 
strengthen, for better prices are being now got for both corrugated 
and also plain galvanised sheets in Melbourne than for some time 
past. The last quotations from that market for the galvanised 
sheets of this district were: Orb, on the spot and to arrive, £27 5s.; 
Gospel Oak, £28; whilst invoices of Walker’s were quitted by 
auction, and in one instance realised the extreme rate of £29 fora 
mixed parcel of several brands, amounting to 120 tons, Sales of 
Walker's plain iron had also been effected at as high a figure as 
£31 for the 28 gauge. Sheet iron ungalvanised is quoted in the 
same distant market at £11 10s. for Nos. 8 to 18, while £14 was 
quoted for Nos, 20 to 26, 

Plates are not in improving demand in Staffordshire; in girder 





plates the competition of the North of England is severer than 
ever. Best boiler plates are in no worse request, and masters 
uphold their list prices, 

Hoops are quiet, whether on home or export account, and strips 
are selling but slowly, notwithstanding that prices are in favour 
of buyers. With the approach of autumn there will be a little 
movement in this ms for then the gas tube makers will be 
receiving orders, which will help to compensate the marked 
quietude in the current request for steam tubes. The least 
inactivity in the tube business is seen in the bedstead branch. 

Bars still show the variation which has been for some time 
noticeable, whereby a difference of over £2 10s, exists between 
the quotations; for whilst Staffordshire marked bars stand at 
£9, at which they were fixed at the April quarterly meeting last 
year, it was possible in Birmingham this afternoon and in 
Wolverhampton yesterday to buy bars made in this district at 
as low a figure as £6 5s. ; and buyers of that quality of iron were 
disposed to infer that if there had been favourable orders to give 
out, they could have been placed at less money. Between £6 5s. 
and £9 numerous prices are quoted; an excellent bar was to be 
had at £8, and a good smithy bar might be got at £7 108. The 
Government dockyards and the machinists are the main cus- 
tomers for £9 iron. For that quality a few orders were booked 
this afternoon, and the prospects on Government account were 
declared to be brightening. 

Very striking is the difference in the quotations for Stafford- 
shire finished iron now as compared with five years ago, when in 
July, 1872, marked Staffordshire bars were £16 per ton, and such 
bars as are now quoted at £8 were £15 10s. The interval extend- 
ing back to the middle of 1871 had been the twelve months 
which, for excitement and advances, had been aliaost without 
precedent, Bars had risen, in that time, £7 per ton. 

The pig trade is wanting in firmness. There were few firms who 
were unprepared to negotiate with a view to the acceptation of 
terms inside the open-market quotations ; and in some Cleveland 
brands startling prices were quoted as those at which people who 
are realising were prepared to sell iron in Middlesbrough for con- 
sumption in this district. Figures were mentioned on Change in 
Wolverhampton yesterday as the result of communications re- 
ceived that morning from realising vendors which were several 
shillings within the minimum quotation—39s.—for forge iron, 
published as the quotation on Middlesbrough Change. Such 
terms were declared to be exceptional poms for the present, 
yet they had their influence upon the market, and were used this 
afternoon in Birmingham by men who desired to buy Staffordshire 
cinder pigs at even under the 45s. at which it is possible to buy 
some brands of that class of raw iron. Few hematite firms were 
indisposed gotiate with consumers at 1s, 3d. and 1s. 6d inside 
the 75s. per ton which has been required throughout most of the 
quarter, and there were a few sales on those terms, but the 
majority of buyers sought further concessions, 

The pig market was taken greatly by surprise this afternoon 
by the Lilleshall company announcing that they should take 10s. 
off cold blast and 5s. off hot blast pigs, making cold blast £5 and 
hot blast £4 per ton. Staffordshire all mine was subsequently 
dropped 5s., making them £4. Marked bars were declared 
unaltered, but Monmoor marked iron was dropped 10s. Some 
other firms must follow. 

The stocks of pigs in the district are not being very sensibly 
] d, an ther furnace is in consequence about to be put 
out. It is that of Messrs. 8. Groucutt and Sons, at Broadwater, 
near Bilston. The men received notice last Saturday. Messrs. 
Groucutt consume their own pig iron at their mills and forges ; but 
the business which can now be dune in finished iron at remunera- 
tive rates is insufficient to justify the making of pigs with coal 
that has to be bought, This firm’s collieries are now all drowned 
out. 

Coal is plentiful, and where good running orders are distributed 
even the association masters are taking less both for large and for 
slack coal than the association prices, 

An element of much uncertaintyis hanging over both the coal and 
theiron trade. It relates to the hours which the colliers will work, 
and the wages which they will accept after the current Birmingham 
agreement has at the end of August run out. Mr. Macdonald’s re- 
commendations to the men, to accept no alteration which shall 
lengthen their hours or reduce their wages was vehemently con- 
demned at both meetings; and the mischief of the advice, alike to 
the men themselves and to the trade, declared to be great. It is the 
belief that amongst mary of the men thereis notso great an antipathy 
to the working of one more hour; and one large employer of collier: 
labour in South Staffordshire was mentioned whose men, to avoi 
a wholesale dismissal by the closing of the pits, had consented to 
work nine hours a day, but, at the time of writing, an opportunity 
for verifying the statement had not occurred, and I give it, there- 
fore, only as a rumour. 

The knowledge that new terms have to be fixed certainly 
tended to weaken the markets to-day and yesterday. Merchants 
believing that terms more favourable to employers than those now 
will be secured, with the result that prices|will be easier, would buy 
only enough to keep up stocks to a working level ; and the same 
was seen in the buying of manufacturers. What, however, may 
be the crrangement which will be come to is at present wholly 
doubtful, The preliminary meetings between the respective sides 
have not yet come off. 

Preparatory to some action tending to the reduction of wages at 
the mills and forges, a private preliminary meeting of the Iron 
Trade Wages Board was held to-day in Birmingham, but at this 
stage the business must not be regarded as either definite or 
important. 

he Board of Trade returns for June were declared fairly en- 
couraging, but there was great dread of the breaking out of war 
between this country and Russia. Such a calamity at this stage 
of exhaustion throughout much of the iron industry was pronounced 
to be certain to bring about financial disasters, which every nerve 
is being strained to prevent, 

In the general industries the accounts of the past quarter were 
well met, but the orders distributed on account of the ensuing 
three months were neither in Birmingham nor in Wolverhampton 
at all promising, 

















NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE is little or nothing of importance to so far as any 
alteration in the condition of the iron trade of this district is con- 
cerned, business throughout continuing in a most depressed con- 
dition. There are plenty of sellers in the market, but no buyers ; 
and there was again scarcely anything doing at the Manchester 
weekly meeting on Tuesday. There were one or two speculative 
inquiries at extremely low figures, but so far as consumers are 
concerned it would appear that at present they are not wanting 
iron, and are, therefore, not in a position to buy. makers 
of pig iron finding the utter uselessness of following the down- 
ward course of the market, are apparently now making a stand 
and refusing further concessions, but north county makers con- 
tinue to push for orders in their district, and with many of the 
sellers business seems to be based on the principle of taking what 
they can get. In the pig iron trade the prices now quoted in this 
market are as low, if not lower, than they have ever been known 
before, in some cases below even the actual cost of production ; 
but there are no signs of any better trade being done, and it is not 
expected that the quarterly meetings held this week will have any 
material effect in improving the present position of affairs. 

Lancashire iron continues very flat, At the prices which the 
local makers are still asking, viz., 55s. per ton for No. 3 foundry 
and 53s. for No. 4 forge, less 2} per cent. delivered into the Man- 
chester district, there is little or no demand, and the few sales 
which are made are chiefly to consumers who haye & special pre- 
ference for the local brands, and do not mind paying above the 


market price of other irons to secure them. The local hematite 
makers are still working off their old orders without securing any 
ped basiness of importance, and prices are nominally without 
change. 
Very low prices are being quoted for Middlesbrough iron de- 
livered into this district, G. MB. being offered at 48s. 9d. per ton 
with other numbers in proportion, but for the better brands 1s. to 
1s. 3d. per ton more money is being asked by makers. Prices, 
however, do not appear to be a consideration with consumers at 
present, and until founders and forge proprietors are able to secure 
more orders than are now coming to d, purchases of the raw 
material must necessarily be limited to very narrow proportions. 
The oe “one trade bree no improvement, ae preerca a 
apparently now ig to stan inst the continu wow: 
movement in prices. Generally fans Mire Bere seem disposed to 
hold for late prices, and it is only in exceptional cases that local 
bars are offered for less than £6 12s. 6d. per ton delivered into the 
py gaa district, whilst Staffordshire bars remain at £6 15s. 


per ton, 

Most of the forges in this district are now being stopped for one 
or two days a week, Founders generally are very short of orders, 
and in the engineering trades considerable numbers of men con- 
tinue to be discharged, whilst for what work there is to give out 
the competition is so keen that extremely low prices have to be 
taken to secure business at all. 

I understand that the well-known works of Sir Joseph Whit- 
worth and Co. will shortly be removed from their present position 
in the centre of Manchester, to Gorton, one of the outskirts, 
where there are also several other important engineering works, 
including Messrs. Ashbury’s extensive factory. A piece of land 
adjoining the last named establishment has I understand been 
secured, and preparations have been commenced for the erection 
of the new works, 

The coal trade continues very dull. All classes of round coal 
are very difficult to sell, and common coal, except those sorts 

itable for tive purposes and brick making, are a drug. 
Burgy still meets with a firm inquiry, but supplies are quite equal 
to the demand, and it is only in slack, which continues scarce, that 
there is any push of orders in the market. The average pit prices 
may be given about as under :—Good Arley coal, 18s. to 18s. 6d. 
per ton ; Pemberton four feet, 8s. to 8s. 6d. ; common coal, 6s. 6d. 
to 7s.; burgy, 5s. 6d. to 6s.; and slate, 4s. 6d. to 5s. 3d. per ton, 
according to quality. For gas - making coals there are some 
enquiries, but consumers do not care about closing their contracts 
at present, as they are expecting to obtain more favourable terms 
after the conclusion of the Wigan strike. 

The men in West Lancashire are gradually returning to 
their work on the masters’ terms, an@ there is little doubt that 
another week will see the strike virtually at an end, but it is 
doubtful whether the masters will then be able to find them full 
employment, and in all probability many of the pits will have to 
be put on short time. 

The iron market of the Furness and Cumberland hematite 
district shows a weaker tone this week, and the amount of 
business reported to have been transacted shows a decrease on that 
experienced in that part of the summer through which we have 
already gone. This quieter tone is only accepted by masters as a 
temporary lull brought about by the fact that buyers to a yreat 
extent have placed orders in the hands of makers which represent 
the amount of iron, or nearly so, that they wi.l require for some 
weeks tocome. So that the position of makers is not changed 
by the lull, and it is probable that by the time they have disposed 
of orders now on their books, they will secure other contracts 
which will maintain their position as at present. The trade being 
done with the Continent forms an important feature in the pre- 
sent demand, and it is likely to continue from present appearances, 
inasmuch as large cargoes which have lately been despatched are 
to be followed by others for the Baltic and Belgium and Holland 
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The value of pig iron is substantially unchanged, the leading 
quotations being 67s. 6d. for No. 1 Bessemer, 64s. 6d. for No. 3 
pi and 61s. for white and mottled samples. Stocks of iron are 
very low. 

The steel trade is still fairly employed, and the demand at 
present experienced casts forth the prospect that during the whole 
of the summer and throughout a great part of the autumn season 
the p t rate of producti ill be maintained, particularly in 
the railway material department. 

Iron shipbuilders and finished iron workers have not a good 
pregemee of work in hand, nor is there anyindication of a change 
in theinquiry for either iron ships or finished bars or plate. 

Iron ore is in steady demand, and late rates are maintained for 
all qualities at the mines. 

Eagineers and iron founders are not fully employed, 
the siightest spirit apparent in the d d for 





nor is there 
mashinery or 





gs. 
The coal trade is very dull, and raisers are only enabled to main- 
tain a comparatively small output, as prices are low and the 
consumption inconsiderable. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Business in pig iron has been very sluggish during the last few 
days, and prices all round have consequently suffered a decline, 
There can be little doubt that the more immediate cause of this 
fact has been the great increase in the quantity of ironin makevs’ 
stocks during the month of June. That increase in the returns of 
the Cleveland Iron Makers’ Association has been placed at over 
10,000 tons, while the production for the same month is 9300 tons 
less than that of the month of May, although 8599 tons more than 
the Py ree of June in last year. The total number of furnaces 
in blast throughout the North of England at the end of June was 
110, and 51 furnaces were inoperative, making a total of 161 fur- 
naces in all, as compared with only 158 available for use at this time 
last year. The total quantity of stock in makers’ hands now stands 
at 225,613 tons, as compared with 215,697 tons at the same time 
last year. In warrant stores there are only 20,300 tons stored, 
being 500 tons more than the quantity stored in May. 

Most of the pig iron made in the Cleveland district continues to 
be shipped either to the Continent or to Scotland. The latter 
country has up to the present time taken a good deal more iron 
from Middlesbrough this year than during the same period of 
1876. Germany continues to be our principal foreign customer, 
and Holland comes next, France, Belgium, Sweden, and Norway 
following a long way off. Large quantities of iron continue to be 
sent from Tees-side to the various manufacturing centres of 
England, and notably to Manchester, Leeds, Liverpool, and 
Birmingham, where the cheap pigs of Cleveland are used in con- 
junction with the more expensive local iron. 

The quarterly meeting of the North of England iron and allied 
trades was held at Middlesbrough on Tuesday. Business was 
done at 41s. net for No. 5 and 39s. 6d. for grey forge, with other 
qualities at proportionate rates. Only a limited amount of busi- 
ness, however, was transacted, and the tone of the market was 
altogether the reverse of cheering. The cheaper rates at which 
iron was quoted caused buvers rather to hold off than to exhibit 
eagerness for trading. The unsettled aspect of political affairs 
continues to exercise a ‘de ressing intluence, but not, probably, 
to the same extent that is generally supposed. The regular 
course of business has not yet entered upon the new cycle of pros- 
perity that usually follows upon a prolonged period of depression, 
pcre 4 it is difficult to see how the change can be much longer 

eferr 

The office of sole arbitrator relative to the dispute now pending 
as to the wages of finished ironworkers, having been offered t to Mr, 
David Dale, that gentleman has intimated his acceptance of the 
duty, and it is now arranged that the arbitration court will meet 
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at Darlington on Monday next. Theclaim of the employers is for 
a ten per cent. reduction of wages all round. The men still persist 
in declaring that if any further reduction is allowed, they will 
leave the trade, and many of them are already preparing for such 
an eventuality. 

The new steel works of Bolckow, Vaughan, and Co., at Eston, 
in Cleveland, have this week been the subject of a good deal of 
attention, partly because of the iron made there from Cleveland 
ore, which was exhibited on "Change at Middlesbrough on Tues- 
day, and partly because the works have been visited by the Leeds 
Association of Foreman Engineers. The steel made at the Eston 
Steel Works, from Cleveland pig iron, was run direct from the 
new blast furnaces into the Bessemer converters. It showed to 
the analysis of Messrs. Pattinson and Stead, ‘20 per cent. of 
carbon, ‘86 of manganese, “07 per cent. of silicon, and 177 per 
cent. of phosphorus. It was generally regarded as of good quality, 
and as auguring well for the future of the steel industry of Cleve- 
land. Messrs Bolckow, Vaughan, and Co., likewise exhibited some 

peci of spiegeleisen, made in their Middlesbrough furnaces 
from Spanish ores, showing to analysis 21°038 per cent. of 
manganese, 0°442 per cent. of silicon, and 0°122 per cent. of 
ang yey The works at Eston are now in partial operation, 

ut it will be some months before the steel works proper are 
fully complete. Such as they were, however, the steel works 
afforded much scope for examination and interest on the part of 
the Leeds gentlemen who visited them on Tuesday. 

The mineral traffic receipts of the North-Eastern Railway for 
the past week show an increase of £1546, as compared with the 
corresponding week of last year. Up to the present time, how- 





ever, the receipts for mineral traffic during the present year have | 


been adverse as compared with the corresponding period of 
1876. 
In the finished iron trade prices continue to show a downward 


tendency. The prices quoted for ship plates are now in some | 


cases as low as £6 15s. per ton, but some manufacturers con- 
tinue to hold out for £7 and over. The past quarter rather more 
than the latter figure has on an average been realised. Sheets 
sell at £7 17s. 6d. to £8 ; angle iron, at £6 5s. to £6 7s. 6d. ; and 
common bars at £6 to £6 5s. per ton. Rails are in very little request, 
and are in some cases quoted down to £5 12s. 6d., but about £6 
is still the ruling figure. 

In the coal trade the status quo is maintained. The aspect of 
affairs generally is extremely discouraging ; prices fail to indicate 
the slightest improvement. Indeed, in some cases coals are 
quoted even at a lower rate than in 1871. All this is accepted as 
a proof that the lowest rauge of prices has yet to be touched ; but 
how, when, or by what = a still lower depth can be found is 
a problem remaining to be solved. Household and gas coals are 
weaker. Coke fully maintains its value at from 9s. 9d. for fur- 
nace to 12s. for best foundry qualities. In other respects the 
trade calls for no new remark. 

Arrangements are now being made for the forthcoming meeting, 
at Newcastle, of the Iron and Steel Institute. Mr. Edward 
Williams, of Middlesbrough, has agreed to act as secretary, 
pending the appointment of a regular successor to the late Mr. 
Jones. 

Sir Fitz James Stephen has just awarded a reduction of 6 per 
cent. in the wages of the Durham cok: men, finding that there are 
no special circumstances entitling them to any Jess reduction than 
other Jabour on the surface about the Durbam collieries. It is 
aa that this award will lead to some alteration in the price 
of coke. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In expectation of what is deemed just within the bounds of bare 
possibility, at this week’s quarterly meetings there is even less 
business doing in merchant iron than previously, especially in the 
better qualities of iron imported here from other districts. There 
is very little doubt that for some time past there has been a great 
deal of persistent and somewhat extensive underselling of list 
prices as regards all classes of finished iron. In saying this, I 
not only refer to the action of such of the Staffordshire 
houses as udhere to the list, but to firms and concerns nearer 
this town which have a common price for a certain article, but 
have been compelled by the urgent exigencies of modern 
business to give special quotations for the purpose of secur- 
ing orders, such epecial rates having frequently been twenty 
to twenty-five shillings below the nominal figure. With a 
continuance of the present “‘ card,” there is no doubt that the cut- 
ting of prices will be prolonged and increased, and in the present 
condition of things there can be little doubt that every possible 
economy of production will be exercised, and no stone left un- 
turned to effect sales. 

In pig iron there have been few sales during the week, particu- 
lariy of forge pig, many of the larger concerns having been stand- 
ing for stock taking during the past three weeks or so. This is 
also the case in the Leeds district, at the Clarence and other forges. 
Lincolnshire and some of the Derbyshire brands are a trifle weaker 
in price, but of the former fairly good parcels are being brought 
into this locality for mixing purposes. The hematite brands are 
quiet at the prices quoted last week. 

The large works in the vicinity of Leeds and Bradford pro- 
ducing those brands of best Yorkshire iron which enjoy such 
unequalled reputations amongst engineers and other users, are 
stated to have inquiries which lead to the expectation that as soon 
as the autumn bas fairly begun there will be considerable 
improvement in the demand for their brands. It is stated, indeed, 
that a large order for plates has just been placed with one of these 
establishments, none of which, by-the-bye, have been at all busy 
for many months past. 

At Bowling there is, I understand, a better call for steel tires for 
locomotives. 

Both at Leeds and Bradford the engineering firms are very well 
employed, particularly those engaged in the | tive branch or 
on ial hanical li for the use of ironworks. 











field Steelworks, Attercliffe, Sheffield, of Brown, Bayley, and 
Dixon, Limited, for the purpose of still further reducing the cost 
of producing steel rails and Bessemer tires. Mr, Holland’s 
mt efforts are chiefly directed towards abolishing reheating 
tween the converter and the rail mill, in which intermediate 
processes much has been pruned away of late. 

The ‘‘special return” of iron and steel rails embodied in the 
Board of Trade returns of the exports for the month of June 
shows very clearly where the steel rails are going to, and to what 
a considerable extent the trade has improved since last year. 
During the month over 15,000 tons went, to Russia, whereas the 
same country hardly took 6000 tons in June last. For iron rails 
our best customer seems to be Sweden. Taken on the whole, the 
returns are not of a promising character, the only increase being 
in respect of rails and tin-plates. In the list of imports I notice 
that there was a tremendous jump upwards in the iron ore brought 
into the country during June, in which month 137,797 tons were 
imported, as against 63,640 tons in June, 1876. The total for the 
six months ending June 30th reached 569,430 tons, the principal 
portion of which has been from Spain. ; 

Some tinie ago it was stated that John Brown and Co., Limited, 
intended to erect five or six large blast furnaces near their 
Aldwarke and Carrbouse Collieries for the purpose of smelting 
Spanish ores from the Bilboa mines, in which the company is 
largely interested—in conjunction with Bolckow, Vaughan, and 
Co., and the Ebbw Vale Co.—but as yet no commencement has 
been made. It was expected that there would be an importation 
of a million tons yearly for these furnaces alone. : 

There is a steady call for edge tools and engineering requisites, 
the former classes of goods being in decidedly better request for 


speci: PP 
It is stated that experiments are being conducted at the Shef- 


tools having been made here for them for many years. Special 
94 are also made to ‘‘fit” the Australian and African mar- 
ets. 

There is again no appreciable alteration in the condition of the 
coal market in any direction. There is a fairly good export to the 
Continent and the Mediterranean of steam coal, and an average 
summer tonnage to London. The Great Northern is now getting 
into the Derbyshire coal-field, and is competing with the Midland 
for the metropolitan and east coast traffic. When the Great 
Northern extension reaches Chesterfield this competition will 
undoubtedly become much fiercer, and the South Yorkshire coal- 
owners do not think it will result to their advantage. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been unusually steady during the past 
week, and a fair amount of business has been done at prices a 
shade better than those which prevailed a week ago. But the 
mivers are yet troublesome, and rumours have been current that 
for this reason the production will shortly be somewhat reduced. 
As yet, however, it keeps well up, and considerable quantities of 
pigs are being added to stocks, That in Messrs, Connal and Co.’s 
Glasgow stores has been augmented by about 1500 tons in the 
course of the week, and these stores now contain about 143,500 
tons. One furnace has been blown out at the Girvan Works, 
leaving 109 in blast as against 116 at the same time last year. The 
exports are not quite so large as they were at the date of last 





also yielding better orders of this class, numerous special kinds of 





Portugal, 18,449 ; Russia, 44,044 ; Japan, 820; Austria, 26,961 ; 
Holland, 8574; Belgium, 14,940 ; Norway and Sweden, 8604; 
Total for the half-year, 2,114,286. 

It must be stated that this is for coal of all descriptions, but even 
with that reserve it is the largest half year’s total that has ever 
been known at the port of Cardiff. 

The total coal sent last week from the whole of the Welsh ports 
amounted to 116,313 tons, As regards Cardiff and Swansea, there 
has been a falling off, but an improvement is to be noted as occur- 
ring at Newport, which appears steadily working up to a total of 
20,000 tons. Last week the total was close upon 18,000 tons, and 
even if the average can be maintained, it will show a most satis- 
factory progress to local trade. 

Steam coalowners report a falling off in demand during the last 
few days. There has been less animation, and, where cargoes 
have been forced by sellers, an effort has been, in some cases, 
made to lower the price, but unsuccessfully, Still this shows that 
the tendency, if anything, is to a decline. Competition is exces- 
sive in all directions, but principally in steam coals. The Mon- 
mouthshire coals are in better demand, both the upper and lower 
measures, and there has been lately more life at the house coal 
collieries than I have seen for some time. The Tredegar, Ebbw 
Vale, and Khymney = are in good work, Bargoed and Pengam 
are busy. Messrs. Brogden have withdrawn their notices, and 
the men have resumed work. The settlement of differences at 
Ogmore bas been accomplished, and it is claimed that Mr. Halli- 
day has been instrumental in bringing this about. It is doubtless 
a question with the union how far they could support the Ogmore 
and Plymouth and Aberdare men, for it now seems inevitable 
that the two latter sections will bring out their tools at the end of 





letter, but yet the shipments of the past few weeks have been 
| sufficiently heavy, taken together, to show a comparative increase 
since the year began, instead of the decrease which was constantly 
recorded for many weeks. From the North of England our supplies 
are again somewhat heavier. 
| As indicated above, the warrant market has been comparatively 
steady, though the amount of business transacted has not been 
| large. On Friday a fair business was done at 54s, 3d. and 54s, 44d. 
cash and 54s. 4$d. to 54s. 6d. one month. Business was done on 
Monday morning at 54s, 6d. one month and 54s. 44d. cash, the 
| same figures prevailing in the afternoon. On Tuesday forenoon 
1500 tons changed hands at 54s. 3d. and 54s. 34d. cash and 54s, 5d. 
one month open, while in the after part of the day business was 
quiet at about the same rates. A small business was done on 
Wednesday at 54s. 24d. cash, and 54s. 3d. fourteen days, and 
54s. 4d. month open. To-day—Thursday—1000 tons changed 
hands at 54s. 4d. one month open. 

The demand for makers’ iron has been quiet, with little change 
in prices, the following being present quotations :—Good market- 
able brands, f.o.b. at Glasgow, per ton, No. 1, 55s. 6d.; No. 3, 
52s.; Gartsherrie, No. 1, 62s. 6d.; No. 3, 55s.; Coltness, No. 1, 

Yo. 3, 55s.; Summerlee, No. 1, 60s. 6d.; No. 3, 54s. 6d.; 
2s, 6d.; No. 3, 55s,; Carnbroe, No. 1, 57s.; | 
No. 3, 533 ; Monkland, No. 1, 563. 6d.; No. 3, 52s.; Clyde, No. 1, 
57s.; No. 3, 53s.;Govan, at Broomielaw, No. 1, 563.; No. 3, 52s. 6d.; 
Calder, at Port Dundas, No. 1, 61s. 6d; No. 3, 53s, 6d.; Glen- 
garnock, at Ardrossan, No. 1, 60s.; No. 3, 54s. 6d.; Ezlinton, | 
No. 1, 553, 6d.; No. 3, 52s. 6d.; Dalmellington, No. 1, 55s, 6d.; | 
No.f{3, 53.; Carron, at Grangemouth, No. 1, 55s.; ditto, specially 
selected, 703.; No. 3, 64s.; Shotts, at Leith, No. 1, 6ls.; No. 3, | 
56s.; Kinneil, at Bo'ness, No. 1, 56s. 6d.; No. 3, 52s, 6d. 

Last week’s shipments of pig iron from the Clyde amounted to | 
11,217, as against 7092 in the corresponding week of 1876, and on | 
the year to date there is now a total increase in the exports of | 
7458 tous. During the week we imported 6020 tons, as against | 
4155 in the corresponding week of last year. 

There is no improvement to report in the manufactured iron | 
trade, which continues dull in almost all its branches, prices of all | 
sorts of iron being nominally unaltered. 

In the West of Scotland the coal trade is remarkably dull, not- | 
withstanding the demands which are now made upon our coal- | 
masters from the east in consequence of the lock-out there. Some 
activity is, however, expected in a week or two, when the Canadian 
traders will be shipping their cargoes. There is also great want of | 
animation in the trade in the East of Scotland, where therailway 
traffic and the general prosperity are suffering severely from the 
cessation of labour at the pits. 

In the district of Balaclava, where the miners claim an advance 
of 6d. a day, the employers have consented to refer the matter to 
the arbitration of Mr. Macdonald, M.P., with the stipulation 
that, in adjusting the dispute, reference shall be had to the rate 
of wages paid elsewhere. 

I stated last week that negotiations were going on for 
the purpose of forming a confederation of coal masters to 
cope with the tactics of the miners’ unions, Since then, a 
largely attended meeting of the coal owners of Fife and 
Clackmannan has been held at Burntisland, at which 
arrangements were completed for a standing joint com- 
mittee of coalowners in connection with the Federal 
Union of the Lothians and other districts of Scotland with Fife 
and Olackmannan. The subject of the lock-out was discussed by 
the meeting, and it was unanimously resolved that, while the 
employers are still open to negotiate with the workmen, they | 
could only agree to discuss the matter when put before them in a | 
more reasonable way than it has been as yet. In the meantime it | 
was resolved that the lock-out must be continued. It is now | 
seven weeks since this dispute began, und each party seems as | 
determined as ever to carry on the struggle. 

The lock-out in the Clyde shipbuilding trade continues, and | 
there is not likely to be any attempt at a settlement before the 
conclusion of the Fair Holidays, which begin to-day, and will last 
for fully ten days. 

Last week I mentioned that the work of loading and unloading 

of vessels at Greenock had been much retarded by a strike of quay 
labourers. The men have now returned to work on the old terms 
of 7d. per hour. 
While the Emperor and Empress of Brazil were on a short visit 
to Glasgow on Thursday last, his Imperial Majesty inspected the 
works of Messrs. Thomas Edington and Sons, of the Phoenix Foun- 
dry, when he witnessed the process of casting water pipes. This 
firm, along with other three Glasgow houses, those of Messrs. D. 
Y. Stewart and Co., Robert Laidlaw and Sons, and Robert M‘Laren 
and Co., are engaged on a contract of 80,000 tons of pipes for the 
water-works of Rio de Janeiro. Of the contract 15,000 tons have 
already been shipped, and the agreement requires to be completed 
in the course of the year 1879. 

The extension of the Wigtownshire Railway, from Garlieston to 
Whithorn, has just been opened for traffic. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
TuE statistics of the coal trade for the six months ending the 
30th of June are in many respects satisfactory. It is true that 
prices have ruled low, but this is a general defect, and no more 
confined to Wales than it is to Staffordshire. What is especially 
worthy of notice is the large and steady increase in the trade of 
the ports, the varied class of customers, and the marked addition 
of new ones; so that in the event of that general improvement in 
the price of coal, which coalowners confidently hold — though I 
confess the signs are not hopeful—is simply a matter of time, 
Wales would occupy a very satisfactory position. 
Annexed I give the particulars of the last half-year’s trade at 
Cardiff docks, as they afford at a glance more insight into the 
particulars of the Welsh trade than any amount of explanations. 
France, 512,702 tons; Italy, 209,804; British sessions, 
278,341; South America, 86,386; Spain, 182,518; East Indies, 
178,623 ; Brazil, 80,170; Egypt, 228,689; West Indies, 51,556 ; 





Australia, India, and the Cape, The Spanish West Indies are 


Turkey, 56,046 ; China, 66,835 ; Germany, 4264; Africa, 55,961 ; 





; the current month, 


The arrangement suggested by Messrs. Brogden to the Ogmore 
men at an interview in London with Mr. Halliday and Mr. 
Abraham was, that if the men resumed work upon the reduction 
of 10 per cent, during the present month, then the old rate of 
wages should be given next month, 

_Eight hundred men have been out at Bwllfa, on account of a 
dispute in weight, but, at a recommendation from the union, 
they have accepted the masters’ terms for the present, until the 
delegates of the union can arrange satisfactory terms. Unionism 
is unquestionably on the increase, and important meetings have 
been held, at which the prevailing opinions expressed have been in 
favour of adherence to union principles. At a meeting this 
week in Aberdare it was decided to hold two mass meetings, one 
on Saturday and the other on Monday, at which it will be decided, 
I hear, whether or not the colliers will join the National Union, 
with which Mr, Macdonald, M.P., and Mr. Halliday are con- 
nected. 

The dispute at Bwllfa appears to have arisen from a discovery 
made that the colliers’ weight did not agree with that of the raii- 
way. Now all is amicably settled, and work will be resumed 
forthwith. 

The total exports from the Welsh ports during June were as 
follows :—Carditf, 363,257; Swansea, 59,867; Newport, Mon., 
59,164; Llanelly, 4640. The total exports of iron during the 
month were—from Cardiff, 16,058; from Newport, 17,468; and 
from Swansea, 251. 

There has been a tolerable quantity of rails sent away during 
the last few days, a quantity above ibe late averages, The total 
was 8440 tons, of which the greater part went to India and 
Canada, 

_ The make of bars and sheets has been exceedingly small, and 
tin plate manufacturers complain that their trade is very much 
depressed. 

No improvement can be recorded in any branch of the iron 
trade. Makers are clearing off their accumulation of stocks, but 
no orders, or but very few, are coming to hand. Buyers are ia 
the noun, but prices offered are too small to prove any induce- 
ment. 

_ Considerable interest has been aroused by the action of the 
ironmasters, and it is thought that if a reduction can be carried 
there it may be possible to meet the prices offered, and so cause 
an increase of business, The Ist of August will bring the question 
now pending besween masters and men to an issue, 

It has been decided by the Taff Vale authorities to run into the 
Great Western Kailway at Merthyr, and the date named is the 
Ist of August. 

Depression continues to mar the iron and coal trades of the 
Forest of Dean, and three or four days’ work is the highest aver- 
age. Large meetings have been held lately to further an emigra- 
tion movement on a large scale. 

The Government action, legalising a rate of land to the miners 
in the Forest, is regarded with muck favour. 

Coal prices at Cardiff this week are as follows :—Rhondda 
smokeless steam, best double screened, 10s. to 10s. 6d.; single 
screened, 9s, 6d. to 94, Dd.; No. 3 Rhondda, 9s. to 9s, 6d ; Through 
and Through, 8s. 6d. to %d.; small bituminous, 7s.; small steam, 4s. 


Ir is stated that the newly instituted German Patent Office has 
addressed a letter to the authorities employed in the same 
service abroad, in which the principles of the action of the German 
office are explained, and the wish expressed to enter into corres- 
pondence with foreign ,Patent-offices, with awiew to the mutual 
communication of resolutions and decisions inthe matter of patents, 
and the publication of all patent inventions, The Imperial Patent- 


| office will issue a journal relating to questions entering into its 


domain. 
Soutu Krenstncton Musevm.—Visitors during the week ending 
July 7th: — On Monday, Tuesday, and Saturday, free, from 


| 10 a.m. to 10 p.m., Museum, 10,238; mercantile marine, building 


materials, and other collections, 2850. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m, to 6 p.m., Museum, 
3089; mercantile marine, building materials, and other collections, 
165. Total, 16,342. Average of corresponding week in former 
years, 19,235. Total from the opening of the Museum, 16,418,346, 
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THE TELEPHONE. 


Exrcrricity has been fruitful with its wonders, and we 
can hardly be called prophets if we say it will be still more 
so in the future. We are at present only on the threshold 
of discovery, we know very little about this unknown— 
we had almost written force, when we recollected that 
many of its phenomena point to the idea that it is not a 
force. Be that as it may, public opinion hasbeen astonished 
ever and anon during the past few years by being told that 
electricity enables us not only to send signals, but even to 
converse whilst many miles separate speaker and hearer. 
This is so, and the public, ever curious, has found a caterer 
in theatrical management, for it is from such a source that 
the telephonic apparatus has been brought before the 
English public. In America it has for some time been 
used to astonish —— met together at lectures, but even 
there, in what may be termed the land of its birth. as yet 
it has not taken the place of ordinary telegraphic appa- 
ratus. Nor is this to be wondered at, for a long period 
frequently elapses before the details of a discovery can be 
modified to answer the requirements of practice. Many 
engineers seem to think we have gone far enough 
a should be satisfied, whilst others think we have 
scarcely begun to realise the capabilities of electricity. 
We confess that we belong to the latter class. 

The telephone is connected with two branches of science 
—acoustics and electricity. The veriest tyro in the former 
branch of science knows that sound is caused by the 
impinging of sound waves upon the ear, and that the kind 
of sound is dependent upon the velocity and length of the 
waves, Thus the ear-splitting shriek of the advancing 
railway whistle is caused by the sound waves being driven 
one upon the other and so shortened—for the shrill tone is 
caused by short waves of great velocity, whilst the deep 
bass tones are caused by much longer waves of less 
velocity. 

In order to reproduce any sound, it is necessary to pro- 
duce similar sound waves to those causing the given sound. 
The vibration of strings and metallic rods is extensivel 
used to produce sounds. Every schoolboy has experi- 
mented in this direction, for who has not drummed upon 
a tight string or thread—who has not broken his pen and 
stuck the two parts of the nib into the desk and played a 
tattoo to the annoyance of his master? The piano, harmo- 
nium, concertina, harp, bell, &c., are all examples of the 
use of vibration to produce sound. Perhaps, however, the 
best example for our purpose is the broken pen. Here we 
have what is essentially a short steel rod, fixed at one end 
and free at the other, which when acted upon by the 
finger vibrates, causing a more or less shrill sound. Sound 
waves, again, are generated by bringing two hard metals 
sharply into contact, and this has long been utilised tele- 
graphically, for numbers of sounders are in use both in this 
and in other countries. It must be remembered that a 
sound leaves no permanent impression, so for many pur- 
poses a sounder is not an advantage. This objection, of 
course, may be made to instruments which reproduce yocal 
sounds, but if at the same time they can be made to regis- 
ter the sounds permanently, the objection falls to the 
ground. The vibration of a steel rod is essentially the 
principle utilised by telephonists, except in the case of the 
voice telephone of Bell, where a vibrating disc is used. 

It is well known that a piece of soft iron surrounded 
by a coil through which a current passes is magnetised so 
long as the current continues, po in fact, forms what is 
termed a magnet. This magnet attracts soft iron or steel, 
so that if a rod of steel be brought within the influence 
of two magnets in opposite directions, which are alter- 
nately maguetised and demagnetised, the rod is first 
attracted in one direction and then in the other ; further, 
if one end of the steel rod be fixed, we have similar 
vibrations to those of our broken pen. This magnetisation 
and demagnetisation can be regulated so as to cause the 
rod to vibrate a given number of times per second, and 
thus to sound a given note. The sketch, as shown in 
Fig. 1, will give a better idea of what we mean than a 
column of letterpress, Thus, let A represent a steel rod 
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fixed at B, and so placed that the free end C may be 
under the influence of the magnets M M'. Now if these 
magnets be alternately magnetised and demagnetised, C 
vibrates between them, and causes sound waves to be set 
i motion. As will be seen, Mr. Cromwell Varley in 
England, M. Paul La Cour in Copenhagen, and Mr. Elisha 
Gray in Chicago — representative investigators — have 
utilised this principle. 2 

The inventor of the telephone was Herr Reiss, of Hom- 
burg, but his invention of 1860 was looked upon as a 
scientist's dream. It consisted of a vibrating membrane 
which carried a little contact piece. When a sound 
caused the membrane to vibrate, contact was made, 
and thus a series of intermittent currents could be 
sent. Great improvements, however, render this invention 
of little importance, except historically, Varley, in 1870, 
patented a telephonic apparatus, which, however, was not 
used, and, in fact, seems to have been somewhat neglected, 
probably because its originator has had too much to do in 
other directions, We find, however, that more attention 
is now being given to it, and so we may soon hear 
more of this system. It is this system that is now before 
the public at the Queen’s Theatre and the Canterbury 
Halil, in connection with Mr. Rividare’s promenade 
concerts. In principle it is similar, as also in some of 
its details, to those of La Cour and Gray. La Cour’s first 


experiments were successfully made at Copenhagen in 
1874, and his system was patented in England in September 
of that year. The first and simplest form of La Cour'’s 
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sounding apparatus is shown in Fig, 2. The fork con- 
nected directly to the battery by means of a key is set 
vibrating by the hand, and contact with the battery being 
made with the key, a current passes along the line as often 
as the vibrating fork makes contact with P. By this 
means an intermittent current is sent into the line. In 
order to utilise this current it is necessary that an instru- 
ment at the receiving station should be in connection with 
the line, and that part of this apparatus consist of a fork 
vibrating synchronously with that at the sending station. 
La Cour’s receiving fork is shown in Fig. 3. It consists of 
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a fork similar to the one above noticed, both arms of 
which are surrounded by a coil of wire. 
coils, each fitted with a soft iron core, are placed upright, 
one on either side of the arms. These coils are all joined 
in series, so that when a current passes they form true 
magnets. The upright magnets, being adjustable, can be 
so placed as to exert the required influence on the arms of 
the fork, which are attracted by them when a current passes. 
The number of times the current enters the line, therefore, 
determines the number of attractions, and therefore of 
vibrations, of the receiving fork, and whatever sound is 
given by the sending fork is reproduced by the receiving 
fork. The vibrations can be permanently recorded by 
means of a contact piece F, which, when touched by the 
vibrating fork, makes contact with a local circuit actuating 
a recording instrument. Recent improvements by the 
use of magnets make it unnecessary to start the fork by 
hand. 

The most prominent, however, of this class of instru- 
ments seems to be that invented by Mr. Elisha Gray, 
whose patent in England was also obtained in 1874, and 
a short time before La Cour’s. Like the latter, considerable 
improvements have been made, and several additional 
patents taken out. The were upon which Mr. Gray 
works is the same as that of Varley and La Cour, although 
the details of apparatus are different. In Fig. 4 will 
found the method of connecting the sending apparatus, 
which consists of a line battery and a local battery. The 
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former is connected by means of a key directly to a rod of 
steel, which rod forms the vibrating portion of the appa- 
ratus, and is actuated by means of magnets connected 
directly toa local battery. One of the magnets can be 
demagnetised as required. But more in detail. The steel 
rod or reed is made of a steel bar with parallel sides, the 
tuning being arranged by cutting away portions near the 
fixed end, as this has been found to prevent the tendency 
to break into nodes or to respond to notes other than its 
own. Connected to the reed near its fixed end are two 
contact springs, one on each side ; these are required to 
make and break contact, one with a short wire connected 
with the local battery to shunt magnet M', the other with 
the line, and thus to receiving instrument. The two 
magnets M and M' are regulated by screws S and 8', so 
that their distance and influence upon the reed can be 
adjusted. These magnets are connected directly to the 
local battery. When the reed is attracted towards M? 
contact is made with the shunt wire by means of the 
spring, and M, is demagnetised whilst M is constantly in 
the circuit, so that continuous vibration is kept up by 
means of the local battery, the alternate use of the 
magnet M', and the constant use of M. As often as the 
reed vibrates towards M, so often is line contact made, 
and on sending a current into the line by depressing the 
sending key, an intermittent current passes into the line and 
actuates the receiving apparatus at the other end, 





The receiving apparatus consists of a resonant box, a 
vibrating reed, and a magnet, shown in section ih Fig. 5. 








The resonant box is closed at one end, and an electro- 
magnet is secured upon the box by means of a bolt, which 
also sustains and fixes one end of the reed and unites it 
with one pole of the magnet. The free end of the reed 
passes quite close, but does not touch, the other pole of the 
magnet. The box is accurately tuned to produce the 
greatest resonance of the reed and so to increase the sound 
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given forth, that it can be heard without difficulty and 
very distinctly. If the electro-magnet be now put into 
circuit and the reed caused to vibrate, the note will sound 
in the box provided the tone transmitted corresponds to 
that of the box, otherwise it will not be heard. As many 
as eight of these analysers have been used in one circuit— 
of course each tuned to give a different note—so that eight 
messages could be transmitted at one and the same time. 
It is herein that the chief value of the telephone lies ; it 
multiplies the sending power of a line from four to eight- 
fold. As with La Cour’s instrument, so also with this, the 
messages can be permanently recorded. The means 
adopted will easily be understood by a reference to Fig. 6, 
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| where B represents the resonant box, with its magnet M. 
Into the open end of this another box slides by means of 
guides which enter into B easily, but are rigidly fixed to 
DPN. The end of this latter box is open towards B, 
and covered with a diaphragm of parchment or gold- 
beater’s skin in the opposite direction. In the centre of 
the diaphragm is fastened a small metal plate, which of 
course moves as the diaphragm moves. This metal disc 
contains a small platinum point, opposite to which a 
vibrating bar or spring P rests. The metal plate and 
spring are respectively connected with a local battery. 
When a current is sent through the electro-magnet it 
actuates the reed, and hence the resonant box, so that the 
air column within B is thrown into vibration ; this, on 
reaching to the diaphragm, causes it to vibrate, and thus 
the point at P makes and breaks contact with the local 
battery at each vibration, so that a recording apparatus in 
connection with this battery can be used. 

Mr. Gray in another instrument uses a thin strip of steel 
fixed at both ends to cause the vibrations, which will be 
seen to be the same in principle as the above. 

In all these cases an intermittent current is sent inte the 
wire at one end, and translated at the other, giving rise to 
similar vibrations at the receiving end to those produced 
at the sending end. In the case of Gray’s apparatus, 
which we have illustrated, he claims as characteristic—first, 
that the main circuit is always closed, and, second, that a 
number of vibrating currents may be in the circuit at the 
same time. The most peculiar piece of apparatus, how- 
ever, that he uses is depicted in Fig. 7. It consists 
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partially of a hollow wooden box and partly of a zinc 
facing, and has been called the “ physiological receiver,” 
because its action depends upon contact with animal 
tissue. In the figure W represents the wooden portion, 
Z the zinc portion, which is perforated. The whole 
is supported on a stand by a metallic axle, and can be 
turned round by means of a handle. The axle and zinc 
facing are connected by means of a wire W. The 
sound is intensified by connecting the line current through 
the primary coil of an electro-magnet to earth, and using 
the secondary current thus generated to give the tone 
effect. The connections being made, and holding one 

of the secondary in the hand whilst lightly touching 

zine facing with the finger, on rotating the box when a 
current is passing a musical note is heard. The true ex- 
planation of this phenomena has not yet been clearly 
shown, but probably it is due to an intermittent action of 
the finger setting a sound wave in motion within the box. 
The musical note, we have been fortunate enough to hear, 
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continually reminded us of the droning of the bagpipes, 
the hearer being at a distance. Practically, we doubt if 
the “ physiological receiver” is of much importance. “ Mr. 
Gray’s apparatus is now successfully worked over 2400 
miles of the Western Union Telegraph Company’s lines, 
including distances of several hundred miles.” 

Mr. Edison — whose motograph is perhaps as wonderful 
as any of the previously mentioned telephones— has invented 
a telephonic system. The setider, Fig. 8, consists of a 
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long tube, one end of which is covered with a thin 
sheet of brass, in the centre of which is soldered a 
piece of platinum. A pillar in front of the diaphragm 
supports a platinum point, and is so arranged that vibra- 
tions of the diaphragm cause contact between the pieces of 
platinum. Vocal or other sound waves set the diaphragm 
im motion, and so produce contact. The receiving apparatus 
is based upon a discovery made some years since, and 
utilised by him in another wonderful instrument, that 
“when a piece of paper, moistened with certain chemical 
solutions, is laid upon a metallic plate connected to the 
positive pole of a battery, and a platinum wire connected 
to the negative pole of a battery is drawn over the paper, 
the passage of a current through it causes all friction to 
disappear, and the platinum-tipped wire slides over th 
paper as iron upon ice; but if the current be interrupted, 
this effect instantly disappears, and the normal friction 
resists the passage of the wire.” Mr. Edison uses an 
upright resonant box, Fig. 9, supported on two short pillars 





—a metallic drum, with flanges on both sides, which can 
be rotated by a handle. A slip of chemically-prepared 
paper passes over the drum, on which rests a smooth 
platinum point, attached to a spring, secured to the centre 
of the resonant box. If no current is passing, the paper 
when drawn over the drum exerts friction, and a pull is 
exerted on one side of the resonant box; but when a 
current passes, friction ceases,and so does the force exerted 
on the side of the box. The intermittent motion given to 
the side of the box agreeing with the intermittent motion 
produced by the sending apparatus, gives rise to sound- 
waves. “This apparatus,” says the Vew York Tribune, 
“ will respond and reproduce with great power the highest 
notes of the human voice, which are nearly inaudible when 
Magnets are employed, the slowness of their operation 
being due to the time required for the magnetisation and 
demagnetisation af the iron cores.” 

The most wonderful of all these inventions, however, is, 
probably, that of Mr. A. Graham Bell, whose voice tele- 
phone was mentioned so highly by Sir W. Thomson in 
his address to the Mathematical Section at Glasgow last 
year. This reference, although quoted in our pages before, 
will bear quotation again, as indeed will the. whole para- 
graph :—“ In the United States telegraphic department,” 
says Sir William Thomson, “I saw and heard Elisha 
Gray’s splendidly worked-out electric telephone actually 
sounding four messages simultaneously on the Morse code, 
and clearly capable of doing yet four times as many with 
very moderate improvements in detail; and I saw Edison’s 
automatic telegraph—not the motograph above mentioned 
—delivering 1015 words in 57 seconds. In the 
Canadian department I heard ‘ To be or not to be ; 
there’s the rub,’ and, scorning monosyllables, the electric 
articulation rose to higher flights, and gave me passages 
taken at random, from the New York newspapers :— 
‘S. S. Cox has arrived’ (I failed to make out S. S. Cox), 
‘The city of New York,’ ‘Senator Morton,’ ‘The Senate 
has resolved to print a thousand extra copies, ‘The 
Americans in London have resolved to celebrate the 
coming fourth of July.’ All this my own ears heard 
spoken to me with unmistakeable distinctness by the thin 
circular disc armature of just such another little electro- 
magnet as this which I hold in my hand.” Fig. 11 isa 
representation of this receiving electro-magnet. ‘lhe 
sending portion of Mr. Bell’s apparatus is shown in 
Fig. 10. It consists of a powerfui electro-magnet, 





the coils of which are connected together and to the ter- 
minals on the stand. Immediately in front of the magnet 
is a diaphragm stretched upon a ring, carrying a piece of 
soft iron just opposite the poles of the magnet. A mouth- 
piece attached to the ring holding the membrane by means 
of screws, which can ‘be also used in tightening the 
diaphragm, constitutes the simple mechanism. The speaker 
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speaks loudly through the mouthpiece, and the sound 
waves acting upon the diaphragm cause it to vibrate. 
This causes the piece of soft iron to be constantly under- 
going a change of position as regards the poles of the 
magnet, so that it forms a movable armature. Thus a 
magneto-electric current of constantly varying intensity 


| is induced in the coils of the wire, which, being connected 


| 
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with the line, cause a similar variation at the receiving end. 
At the latter end is placed the instrument spoken of by 
Sir W. Thomson, and shown in Fig. 11. It consists simply 








of an electro-magnet encased in iron to concentrate its 
action as much as possible on the armature, which consists 
of a circular iron dise so attached as to vibrate freely. 
The ever-varying current in the magnet influencing the 
strength of the magnet, influences also the strength of the 
attraction upon the armature, and as the strength of the 
magnet varies with the vibrations of the diaphragm at the 
sending end, which again vary as the velocity of the waves 


| produced by the voice of the speaker, the vibrating arma- 





| They were questioned as to their past career, &c., with | 





| ture reproduces the voice waves, and therefore the tones of 
| the voice. 


Many already are the wonderful tales told of audiences 
in one town listening to a lecturer in another—of songs 
being sung in one place to hearers miles away; but the 
future ought to witness the members of a family talking 
not only across the table, but across a continent. By pro- 
gress of this kind the human family must become civilised. 


FAIRBAIRN AND HIS TIMES. 
No. II. 
The saw-mill at Newcastle being compieted, young 
Fairbairn was once more out of work, and for the next 
two, or nearly three years, he led an uncertain and some- 


went to Bristol, and finally to Newport, Cardiff, and 
Llandaff, in South Wales, we must presume that he worked 
at intervals at these places, or some of them. From New- 
port he took his berth in a small sloop sailing for Dublin, 
where he arrived, after four days’ voyage, with three- 
halfpence in his pocket. He and his friend Hogg must 
have previously parted company, for we hear no more of 
the latter after their departure from London. He seems 
to have at once found employment in Dublin, at the 
Pheenix Ironworks, of which a Mr. Robinson was the pro- 
prietor, in constructing some nail-cutting machines, which 
that gentleman proposed to bring into use. ‘hese machines, 
which had been previously tried at Birmingham, totally 
failed in producing marketable nails. Although they were 
capable of punching out of sheet iron a very rough deserip- 
tion of nail, the fibre of the iron was so cut across and 
injured in the process that the nails would not clench, nor 
even bend, ‘without breaking. Some remains of these 
very machines, we believe, still exist at Dublin, where the 
writer saw them several years ago. Probably Fairbairn 
wanted work and wages, and did not feel himself called 
upon to form any opinion, or at least to express any, as to 
the merits of the machines; at a later period of his life, 
however, we may certainly conclude that he would have 
had nothing to do with them, It is possible that the 
search for a suitable seat of future employment may have 
| been amongst the motives which induced Fairbairn to visit 

Ireland at this period, but we cannot avoid thinking that 
the love for new scenes and a roving life entered largely 
into these motives also. Ireland was, at this period, but 
little known to the middle and lower classes of English- 
men, but Fairbairn could not have been ignorant of the 
very backward and depressed condition of the arts and of 
commerce for a lopg time preceding this period (1813) 
in Ireland, and of how little chance there was of his 
establishing bimself in any suitable position in Dublin. 
In any case Belfast would have offered a more promising 
field than Dublin, where about that time there were in 
reality no engineering establishments and, with the excep- 
tion of distilleries and breweries, almost no large manufac- 
tories of any sort. The social progress of Ireland and the 
introduction of many manufacturing arts had been amazing 
between 1780 and the end of the last century; the old ruth- 
less statutes of the time of William and Mary, by whichevery 
branch of industry in iron was depressed, and its previously 
flourishing woollen manufacture for a time annihilated, 
had been repealed, or become obsolete. Agriculture and 
the industries immediately dependent upon it flourished 
under the circumstances induced by the great continental 
war. The wealth of the land-owning classes had increased 
with the general prosperity, and during the last two 
decades of the century, aided no doubt as it was by the 
| assistance of a Parliament sitting at Dublin, absenteeism 
had greatly diminished, and the splendid old houses and 














what vagabond life, though with such occasional work as} mansions built about that period, and still to be found in 


secured for him all his moderate wants. From Newcastle 


Dublin, attest at once the wealth, refinement, and national 


he went to Bedlington, and worked during the summer at | feeling, which, at that time, caused that city to expand 


24s, a week ; and here it was that he met his future wife, 
Dorothy Mar, who was in the employment—in some sort 


| with a rapidity unknown at any other period. Many arts 


}and manufactures, such as calico-printing, turkey red 
dyeing, velvet and corduroy, and silk manufactures had 


of domestic service, probably, though we are not informed | been introduced, and for a time, flourished ; the pressure 
what—of a Mrs. Barker, an elderly lady, from whose | of competition with England in these and many other 
house she was married to William Fairbairn, five years | branches of trade, being to a large extent fended off by 
afterwards. Continued employment not being obtainable | the cost, tediousness, difficulties and risk attending the 


at Bedlington, Fairbairn, in company with a fellow-work- | sea passage to Ireland. 


man named David Hogg, whose acquaintance he had made, 
and for whom Fairbairn expresses much regard, deter- 
mined to try their fortunes in London, and having bade 


adieu to his betrothed, the two men embarked on board a | provincial town. 


collier at North Shields, bound for the Thames. 





Rut all this began to suffer rapid 
change when, at the end of the century, the Act of Union 


abolished the Irish Parliament and converted Dublin at 


once into little more than an overbuilt and thinly-occupied 
Every surrounding circumstance induced 


This was | the wealthier classes to reside in England rather than at 
on December 11th, 1811, and eleven days were consumed | their natural homes. 


These causes, confluent with many 


in the boisterous and somewhat perilous voyage, in a ship | others, which space compels us to pass over, produced the 
heavily laden and deficient in hands, before they dropped | most disastrous depression in all the arts and trades pre- 


anchor at the Nore. The skipper was—as was not unu- 
sual, and perhaps is still—a drunkard, and some adven- 
tures in his company are described somewhat more pro- 
lixly than the incidents are worth. The ship having 
reached Blackwall, Fairbairn and Hogg left her, and seem 
to have walked up to town, where their first object was to 
seek out, and try to get employment at, the works of John 


Rennie, then engaged, amongst other works, in construct- | 


ing Waterloo Bridge. They obtained an interview with 
the great man at his office, Fairbairn being spokesman. 


characteristic shrewdness, and in conclusion Rennie pro- 
mised them work, and handed them over to his foreman, 
Walker, who told them that before they could go to work 
they must see the officers of the Millwrights’ Society, and 
obtain its sanction. In obtaining this, after some delay, 
they failed, the society being, according to the autobio- 
grapher’s account, such as in those days most trades’ 
societies were, managed by a set of idle and disreputable 
vagabonds, to whom pot-house legislation for others was a 
better paying and more agreeable avocation than earning 
a day’s pay by an honest day’s work. The two men now 
wandered from London to Hertford and Cheshunt in 
search of work, and were reduced to some straits, and at 
some moments to want of food. After a fortnight’s work 
at the latter place, and with some little money, they 
returned to London, where they met with one Dewer, an 
intelligent and good-natured workman, who proved to be 
the secretary of another and a much better conducted 
Millwrights’ Society than that which they first called upon. 
Through Dewer they were introduced to the Independent 
Millwrights’ Society, admitted as members, and one diffi- 
culty to employment removed. They then got employ- 
ment for eighteen months at a ropery at Shadwell, and 
afterwards had employment at Wandsworth and from 
Mr. Penn, of Greenwich, where Fairbairn remained until 
the spring of 1813. Among the events recorded at this 
time, Fairbairn mentions having constructed for a pork 
butcher a sausage or meat-chopping machine. This little 
machine seems to have been Fairbairn’s first contract, and 
for it he was handsomely paid. 

Soon after this he determined to enlarge his ideas by a 
tour, and left London for Bath. As he spent six weeks at 
Bath, went thence to Bradford and Trowbridge, and then 


viously more or less prosperous in Dublin and the other 
large cities of the island ; in many cases amounting to the 
absolute annihilation of whole branches of industry, so 
that between the commencement of the present century 
and the period of Fairbairn’s visit to Dublin the arts and 
industries there presented little more than the characters 
of a smothered hive of bees. 

In this little digression let us not be mistaken as entering 
upon polities, or covertly advocating repeal of the Union. 
The break-up of many branches of art and manufacture 
that flourished in Ireland during part of the last century 
could not have been indefinitely postponed, nor could it be 
recalled, even though the Irish Parliament continued to 
this day to exist and sitin Dublin. The mighty energies 
which commenced to work in the rest of Great Britain 
after the victorious termination of the great war had left 
the hands of the nation free for internal improvement and for 
an external commerce, of which victory had given it for a 
time almost a monopoly ; the rapid expansion in the use 
of the steam engine to almost every purpose ; and the 
developments of coal which followed in its train, and 
more especially bridging over the difficulties of communi- 
cation with Ireland by the introduction of the steamboat 
within the first twenty years of the present century, must 
soon have put all chances cf competition between manu- 
facturing industry of all the more artificial and mechanical 
sorts hopelessly out of the reach of Ireland; and no form of 
legislature could then, or ever again can, restore that state 
of things which existed in Ireland in the latter fourth of 
the last century, and upon which its then remarkable 
industrial success chiefly depended. Hence about the 
period of Fairbairn’s visit to Dublin the manufacturers of 
that city, as indeed of all others in Ireland, had fallen even 
below the condition in which we see them at the present 
day. The manufacturing industries of Ireland are almost 
confined to those which deal only with the primary and, 
as we may say, the most crude operations upon the imme- 
diate products of the soil, such as corn-milling, brewing, 
distilling, &c., the apparent exception being found in the 
linen trade of the north of Ireland, a thing standing apart 
and by itself, a long descended domestic industry, gradually 
developed into a great trade, resting upon the peculiar 
habits of a distinct people, and closely interwoven with 





their peculiar social habits and agriculture. 
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On this page we illustrate a new gas engine which was exhi- 
hited at the Royal Agricultural Society’s Show, and which is now | 
being manufactured in this country by Mssers.. Louis Simon | 
and Sons, of Nottingham, under the patents of F. G. Gilles 
1874, and of the Humboldt Machine Manufacturing Company, 
1876, 

In our illustrations, Figs. 1 and 2 show an elevation and | 
section of the engine, and Fig 3 gives the valves and parts of the 
piston in detail, The cylinder is fitted with the working piston 
H and the upper piston D, the former being connected by a 
connecting rod to the crank K on the fly wheel shaft below ; on | 
this shaft is the cam O which works the gas slide D’, and also 
a cam which releases the clamp of the upper piston rod. The 
slide D' has in ita cavity p and a sloped passage , and the 
slide jacket has ports )' and c! for the admission of gas and | 
air; ¢ is a burner for admitting the kindling flame to the 
passage y which communicates also with an air port A. The | 
passage a into the cylinder in one position of the slide admits 
the mixture of air and gas supplied to the cavity p, and during 
the rapid movement of the slide admits the kindling flame | 
which ignites the mixture in the cylinder ; a smaller passage 
is placed a little below the passage a, so that when the latter is | 
stopped by the loose piston head d the products of combustion | 
stil] enclosed between the two pistons can only escape very slowly, 
owing to the screw I’, 1t thus acting as an air buffer preventing 
concussion of the two pistons. The passage a, governed by the 
valve 6, permits the products of combustion to issue from the 
cylinder, the valve b closing to prevent ingress to the cylinder. 
In connection with the gas valve is a regulating pump, which is 
worked by the cam O, The piston or sucker draws in and 
expels at each revolution a small amount of liquid. If the revo- 
lutions follow one after the other in too rapid succession, all the 
liquid cannot be expelled; this causes the lever attached to lift and 
hold stationary the bar H', thus preventing a new charge of gas 
being given until the speed has diminished. The apparatus for | 
clamping the rod of the upper piston and preventing it from 
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pressure considerably below that of the atmosphere. The atmo- 
spheric pressure therefore tends to force both pistons inwards. 
The working piston moves inwards in obedience to this pressure, 
but the loose piston is held 
near the extremity of its 
outward stroke by the fric- 
tion cheeks. 

When the working piston 
is approaching the extremity 
of its inward stroke, the fric- 
tion cheeks are slackened off 
the rod of the loose piston by 
the action of the eccentric, 
and the air slide is opened. 
The loose piston thereupon 
makes a rapid stroke inwards 
till it pearly meets the work- 
ing piston, and the products 
of combustion thus com- 
presse between the two 
pistons are forced out by 
the discharge valve on the 
side of the cylinder. The 
action is then repeated. 
From the above it will be 
seen that the engine is double- 
acting, a portion of the out- 
ward stroke of the working 
piston being effected by the 
pressure of the explosion, and the whole of its inward stroke 
by the excess of the atmospheric pressure over that of the 
products of combustion. The cylinder being open at both ends, 
no water is required to cool it; and the application of the 
principle of using the gas explosion principally to produce a 
vacuum, as invented by Mr. F. W. Turner and illustrated in the 
descending till the grip is relieved, consists of four levee K, Fig, 1, | Otto and Langen engine, hes produced what, promises to be s 
pressed down by springs. ‘The ends of the four levers KK, Fig.1, | tha was eal tag we Creacting.” ax produced in the’ Al ha ‘wad- 
are rounded, and enter notches in a pair of clamps N, which | oan apparatus This ermits - the use of the en - Bor 
consist of a bush made in halves inclosing the piston rod. The | coal ae i aa tk coal gas aoe be ohtcoed One 
levers K K, are a little inclined upwards, so that, as they | pa tp M ’ 


“ am .1 > | of these engines may be seen at the Caxton Exhibition at present 
tend to come down to a horizontal position, they press the sides pat ws Betis mer os 
of the clamp N firmly against the piston rod, and grip it, thereby | open in the western galleries at South Kensington. 


preventing i+ from descending until the eccentric 0, connected | 
to the lever m, top of Fig. 2, is brought round to such a point in 
its revolution as to raise the inner end of the lever m, pushing 
upwards the clamp N, and so relieving the piston rod and allowing 
the piston D to descend. 

The operation of this engine is as follows:—Assuming that 
the working piston is at the extremity of its stroke inwards, the 
loose piston being close to it, the former by the rotation of the 
crank is drawn outwards, and the loose piston having on its 
opposite side the pressure of the air entering by the top, follows 
the working piston till it is stopped by the collar on its rod | 
meeting the buffers provided on the cylinder cover. The working | 
piston continuing its movement, creates a partial vacuum behind 
it in the space between it and the loose piston. The cam having 
moved the gas slide so as to admit into this space the mixture of 
air and gas, admits the kindling flame whereby the mixture is 
exploded. The pressure produced by the explosion drives for- 
ward the working piston, and at the same time causes the loose 
piston to make a rapid stroke in the opposite direction, the air 
in the space beyond it being discharged through the space in the 
top cylinder cover: When the projecting upper head of the 
loose piston closes this space, the remaining air slowly escaping 
by a spring valve serves as a cushion to arrest its movement. | 
The working piston having made its outward stroke, and the 
loose piston having also made its outward stroke, and the gas 
slide having closed, the space in the cylinder between the two 
pistons remains charged with the products of combustion at a 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vur 
correspondents. 





THE “ AITA” LEVELLING APPARATUS, 
S1r,—Mining engineers, land surveyors, and students of geodesy 
will be interested to learn that a new levelling apparatus has been 
| designed by Signor Dottore Luigi Aita, C.E., of Padua, Italy, Dr. 
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Aita has recently been appointed to superintend the construc 
tion of important sanitary works which will secure to the city of 
Padua an efficient drainage and water supply. Hitherto it has 
continued to draw the latter from its shallow ‘‘pozzos” or wells(as in 








the days of Palladius, Galileo, and Giotto), whilst the drainage has 
been allowed to find its own way into the canals which intersect 
the city, and which communicate with the river Brenta on the 
one hand, and the river Baccaglione on the other. Dr. Aita, in 
attempting to take the preliminary levels, found it difficult, on 
account of the narrow and tortuous streets and the porticoed 
thoroughfares, to do the work expeditiously with the usual instru- 
ments. He therefore set to work to devise a better instrument, 
and succeeded in perfecting the new apparatus now described. 
It consists of two upright graduated standards or poles, on each 
of which slides a brass framework arrangement attached to a glass 
tube. These glass tubes, or cylinders, are connected together by 
an india-rubber pipe of any length required, which is filled with a 
coloured liquid, the quantity being so regulated that it shall more 
than fill the pipe, and rise about half way up the glass tubes when 
they are place: parallel to each other, as seen in the accompanying 
sketch. The Aita level has already been in constant use for more 
than three months, and its inventor finds it admirably adapted for 
the requirements he had in view. The observations he has taken 
with it are much more accurate than any obtainable by the most 
careful use of the theodolite, whilst the saving in time is very 
great, Dr, Aita having been able to take 140 levels, covering 2 kilo- 
metres of ground, during a working day of six hours, most of 
them taken in positions in which it would have been impossible to 
take observations at all by the old system. With the new instru 
ment levels can be taken round corners, and through winding pas- 
sages, and by night, as well as byday. It is simple in construction, 
and is always in working order, and can be used by the most inex- 
perienced operator, as the liquid in the tube finds its own level, 
and indicates on the graduated scale the most exact results desired. 
Dr. Aita has declined to secure patent rights for his instrument, 
either in his own country or elsewhere, as he desires that his pro- 
fessional brethren everywhere may benefit by its use. For taking 
underground levels, as well as observations within cities and towns, 
and amongst trees and standing crops, it will be found invaluable. 
The eyes of the operator are not fatigued. The time required for 
the liquid to find its level in the tubes after the standards are 
placed in position is about five seconds, 

The following drawing, with explanations given below will 












































— enable any of your readers to have 
[] 145; an instrument constructed for 
ai themselves, 

£ A A, upright standard or rod, 
139! D in duplicate, made of well-sea- 
8 Lit soned lance-wood, about 8ft. high 
fo skrety? 38 by 28in. broad and lin. thick. 
\7 1354 | i Down the centre is let in a gradu- 
Y ! q ated scale, ]4in. wide, in brass or 
¥ Y iss "3 © ivory, which is graduated in 
GY LE } centimetres. BB, brass frame 
at | | rei sliding upon the standards and 
Y | rool\_| | Bt | fitted with glass tube and sliding 
U, By scale, C, screw to fix the frame 
Yl \ 127 | | r BB to AA. D, india-rubber stopper 
Y) H or plug to fix in the top end of 
GY | 2s | | | the glass tube when the instru- 
ie | fei! 2 | ment is zat in _ — 
EY: prevent the escape of the liqui 
8 & —this plug must withdrawn 
§20'- when an observation is taken—E, 
i screw working the indicators H 
on i and G up and down the frame 
ne FF. FF, rack and pinion frame. 
4 GG, ring surrounding the tube, 
114) which, when lowered to the sur- 
8 face of the liquid in the tube, in- 
Mer dicates, by means of the indicator 
UI wo}, os the —— -. on a = 
. the graduated scale. » pointer 
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or indicator, graduated in half 
millimetres. II, India-rubber tube 
jin. diameter cased in canvas. This tube may be of any 
length the operator may find most convenient. Dr. Aita 
uses one 30 metres long, filled to about the middle of each 
glass tube with a liquid composed of one part of claret wine 
mixed with five parts of water. This tube is carried on the 
shoulder of an assistant in a coil, 2ft. diameter, and is uncoiled as 
the operator passes along from one point of observation to another. 
The writer would suggest as an improvement upon this plan that 
the tube should be lined with spiral wire, so as to prevent it from 
doubling or knotting when being paid out, and thus secure a free flow 
of the liquid. He would also suggest that a light rotary frame or 
drum, mounted on wheels, similar to those used for garden hose, 
should be used, on which to coil the tube, instead of having it 
carried by the assistant on his shoulder. Henry Ecroyb, 





UNIT AREA SAFETY VALVES. 

Sir,—Ever since I read the inquiries into the cause of the 
boiler explosion on board the Thunderer, in your issue of 
the Ist September last, I have intended to get up photographs 
of a form of a single square inch direct loaded test pressure 
valve, which I have been making and putting on boilers, &c., 
for cver a quarter of a century, but business has prevented me 
until now. The mention and recommendation of such test valves 
by the Assessor and others at the inquest caused me to think 
over those I had made from first to last, and I wondered very much 
how the square inch size 1, in. diameter of bore, had not been 
adopted instead of the gin. one, engraved in same issue, and the 
din. one spoken of by Mr. Fletcher, as the single square inch size 
at once simplifies the matter, and no calculation is required after 





loading the valve to the pressure fixed upon. This was the first 
time that I for a moment thought that the single square inch valve 
was at least not much recognised at that period by engineers, 
Since that date Ihave seen the single square inch patented, and 
hope the inventor is driving a roaring, or rather, a whistling trade. 
I beg to add a history of the lin. test valve so far as I am concerned. 
I first thought that a small direct loaded valve of onesquare inch area 
would be a good thing to put on steam boilers, as a check on the pies- 
sure brought upon them by the ordinary lever and ball class of safety 
valves in 1849, when I applied one toa boiler in Ardrossan, the 
boiler and mounting were second-hand, the contractor stated that 
the working pressure was 45 lb. per square inch. The safety valve, 
however, when it did lift, which was only at meal hours, made 
such a noise that it caused the workmen and their master to keep 
away from it as far as they could. I was consulted about it, and 
asked the proprietor to allow me to make an additional valve of 
only one square inch area, when he could place a 45 Ib, ballon the 
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top of it, as a proof that he had 451b. or more or less pressure on 
his boiler. The operation of this little valve rather surprised me, 
as it was seen to do most of the blowing off ever afterwards ; 
certainly it made noise enough, but caused no fear. I shortly 
afterwards put on one such valve on the boiler of the harbour 
ballast crane, and one or two others at that place. The first one 
I put ona boiler in Dublin was on the boiler in the Freeman’s 
Journal office, in 1860. I took the opportunity when doivg some 
repairs to the safety valve of this boiler to explain to the late Sir 
John Gray, M.P., the merits of a single inch direct loaded valve. 
I had barely done so when that gentleman ordered me to put one 
on his boiler at once, as he could quite understand and would sce 
to it (no pressure gauge had reached my office at that period). I 
shortly afterwards put them on several other boilers, and both 
gauges and main safety valves are now tested by them. From my 
experience of the nearly perfect operating of these unit valves, I 
am of opinion that they ought to form part of the mounting of 
every steam boiler, fixed or afloat, even of kitchen back boilers, a 
number of which have been supplied with them in Dublin. I have 
generally found it hard to persuade steam users to allow these 
valves to be put on their boilers, as they appear such a trifle of a 
thing. Even their small price—not more than that of a very 
common pressure gauge—is but little in their favour. They form 
an excellent check upon pressure gauges, and may be fitted either in 
connection therewith or separate, as shown in the illustration. 
Seville-street Engineering Works, W. RoBerTson. 
Dublin, July, 1877. 





‘CONTINUOUS BRAKES. 

Str,—The experiments on continuous brakes carried out by the 
North-Eastern Railway Company,and recorded in your issue of 
last week, although showing some remarkable discrepancies 
inseparable no doubt from the great difficulties attendant on correct 
observations at high speeds, are nevertheless of peculiar interest 
and value, as showing what can be effected by the atmospheric 
system of brake in the retardation of heavy trains at high velocities. 
If we estimate the value of the retarding power of the brake by a 
percentage of the weight of the train—170 tons—in motion, we 
find that the best stop was effected with Westinghouse’s brake at 
524 miles per hour, the retarding force being 14 per cent. of the 
weight of the train. With Smith's brake the best seems to have 
been at 47} miles per hour, the retarding force being 12 per cent. 
of the weight of the train. 

Smith’s worst seems to have been at sixty-four miles per hour, 
where only 10 per cent. of the train’s weight was all that could be 
obtained in brake power ; but at such a speed correct observations 
as to time and distance would be matters of extreme difficulty. 
These experiments contrast very favourably with those recorded 
by the Belgian Commission, where a retarding force of only 8 per 
cent. of the train’s weight was obtained with the Westinghouse 
brake at the comparatively very low speed of thirty miles per hour, 
whereas in the lowest speed recorded in the North-Eastern Com- 
pany’s experiments, 374 miles per hour, a retarding force of 12 per 
cent. was obtained. 

In the following table, which I have deduced from the best of 
the recorded experiments by an application of the formula 
explained below, some interesting results are shown as to the 
relative values of the two brakes, and also how far they fall short 
of what we may call “ theoretical perfection” or the bringing the 
train to rest within the theoretical distance due to the given 
number of seconds during which the brake is in action. 

Let v be the velocity in feet per second of a moving body acted 
on by a constant retarding force ; ¢ the time in seconds spent in 
bringing it from velocity v to a state of rest; then s the distance 
in feet through which the body must pass in coming from v to a 
state of rest, is, fromelementary dynamical principles, expressed 
by the formula— 

ea tet 
2 
If the motion be on an inclined plane, then the above expression 
has to be increased or diminished—according as the gradient is 
falling or rising—by the distance due to the force of gravity acting 
on the body. If s' represent this distance, and the plane be 
inclined at 1 in /, then— 
ware ee ee Ft x 

i= 45 f= j 
Adding this to the above expression for s we have, when the 
motion is on an inclined plane— 
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From this formula the values in column 4 of the following table 
are deduced :— 
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Of course the results in column 4 are entirely dependent on the 
accuracy of the observations in 1 and 3, and those in column 6 on 
1, 3, and 5. Nevertheless the results in column 6 are sufficiently 
interesting to show the efficiency of the brakes relatively to each 
other, and how nearly they approach to what may be considered 
an impossibility, a theoretically perfect brake, practically so. 

Dublin, July 11th. J. E. C. 





THE RECENT FIRE AT BRADFORD. 


Srr,—In a short article in your last issue, you express surprise 
that at the fire at Bradford on the 2nd inst. the efforts of the 
brigade were unavailing ; and you further ask, what are the fire- 
extinguishing appliances in the town ? 

We, who with our predecessors have had nearly 200 years’ experi- 
ence as manufacturers, from the parish squirt, pumped by a few 
men, to the steam fire engine, capable of throwing twenty jets 
simultaneously at the rate of 2500 gallons per minute, with a 
steam boiler capable of raising steam to a working pressure in 
seven or eight minutes, can safely affirm that corporations, like 
individuals, are only wise after the event ; and not until the town 
which they control has suffered severely from conflagrations do 
they wake up to a sense of their duty in providing necessary and 
adequate appliances of life and property. 

As regards Bradford, we can only say that they have not one of 
our patent steam fire engines in the town, although there are several 
in the adjoining district. We have worked hard, and have been at 
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considerable expense, in conducting experimental trials at Bradford, 
and although the Watch Committee recommended the premiere of 
one of our engines, the Town Council refused to accept their report, 
and for purely political reasons ; the fact being that while the Town 
Council were wasting their time and ours, Lord Derby stepped in and 
bought an engine for his Kuowesley estate. Of course we could 
have supplied another and equally good engine, but the fact of 
our treating with a Conservative nobleman was sufficient to 
ostracise us with so eminently ‘* Liberal” a corporation as that of 
Bradford. As another illustration of the dilatoriness of municipal 
and local authorities, we may mention that the corporation of one 
of the most important towns in the kingdom actually passed an 
order for one, of our steam fire engines ten years ago, and there 
the matter has been allowed to remain, “At a cost of many 
thousand pounds steam fire engines have been shown round the 
United Kingdom to the principal governing bodies, with, however, 
but a very insignificant effect. This is the opposite of what pre- 
vails on the Continent and in the colonies, from which places we 
receive indents for our most powerful machinery without shows, 
trials, or pushing for orders. We must demur to the inference 
that English manufacturers cannot turn out steam fire engines 
capable of sending water to the top of the highest buildings of 
Bradford ; such engines can be supplied, but purchasers must be 
prepared to pay the price, and not go in for cheapness. If neces- 
sary we could supply an engine that would blow off the 
roof of the highest house in Bradford, or, to come nearer 
home, that of Mr. Hankey’s mansion at Queen Anne’s Gate. 
Are the warehouses at Bradford of a greater altitude than 
the pinnacles of the Bell Harry Tower, Canterbury Cathe- 
dral? We think not, yet with an engine of a medium size, 
we have thrown a jet 10ft. above these, making a total height of 
310ft., being four or five times the height of Bradford warehouses, 
and more than twice the height of Mr. Hankey’s buildings. Brad- 
ford, and manufacturing towns of a similar character, have no 
excuse whatever in not being provided with steam fire engines 
sufliciently powerful to cope with any emergency. If the water 
companies’ supply is not ample, there are plenty of mill dams or 
lodges from which water can be obtained, and as a steamer can 
pump through a mile of hose either direct on toa fire, or to supply 
a second engine, distance is immaterial. If members of Town 
Councils were elected more for their interest in social and sanitary 
questions, and less for their political proclivities, ratepayers would 
gain in many ways, not the least being that ample provision would 
be made for the protection of their persons and their property 
from the destructive ravages of fire. 


MERRYWEATHER AND SONS. 
63, Long Acre, July 10th. 





STEAM FIRE ENGINES, 

S1r,—In your impression of the 6th inst. we notice some remarks 
as to modern steam fire engines and their apparent inability to 
cope with the recent fire at Bradford. We have no doubt that if 
you had the full particulars of that fire, you would find that the 
destruction of the warehouse arose from other causes than the 
inability of the two steam fire engines supplied by us to cope with 
it; but as an illustration of the powers of steam fire engines of our 
manufacture, we beg to hand you enclosed translation of a para- 
graph from Le Bien Public, Paris newspaper of the 14th inst., 
giving an account of a recent trial, in which a powerful jet reached 
a vertical height of 52 metres, drawing the water from a depth of 
143ft. through 40ft. of suction pipe. 

** An interesting trial has just taken place on the Seine 
at the Berge du quai d’Orlevres. Messrs. Muller and Koux, 
agents of Messrs, Shand, Mason, and Co., the principal manu- 
facturers of steam fire engines in London, experimented, in 
the presence of M. le Colonel de Saint Martin and the officers of 
the fire brigade of Paris, a very perfect steam fire engine, which 
raised a pressure of steam of 7 kilogrammes in 7 min. 35 sec., and 
threw a jet of water 33 millimetres in diameter, which reached a 
vertical height of 52 metres and a horizontal distance of 70 metres. 
If the length of suction—which was more than four metres—had 
been less, the height and distance of the jets would have been 
greater. On account of its perfect arrangement and excellent con- 
struction, this machine, which gave such remarkable results, and 
without trepidation, only weighs 1800 kilogrammes.” 

London, 16th July, 1877. SHAND, MASON AND Co. 





ROPE DRIVING GEAR, 

Str,—In your issue under date the 29th of June, I observe that 
a paper concerning the use of rope gearing has at last reached 
your journal, Amongst your smaller contemporaries I have watched 
the same paper’s orbit with interest and, I might add, amuse- 
ment; but when it comes to be reproduced in your columns, the 
matter becomes more serious, In the first paragraph of your article 
it is stated that “this system is meeting with much favour in 
Scotland.” It is this assertion which has constrained me to 
address you. The system of rope gearing has been largely advo- 
cated in Scotland, and in a few instances adopted ; but it has by 
no means been attended with the universal success which the paper 
quoted in your impression would seem toimply. Taking scriatim 
the advantages stated in the article in question as belonging to 
this system, we are first informed that in the event of one rope 
breaking, or showing signs of weakness, it can be replaced in a meal 
hour. Speaking from the experience of having to attempt such an 
operation, and that too with very light ropes, with moreover a pro- 
fessional rope splicer employed and as much auxiliary labour 
afforded him as he demanded, I have never been able to accomplish 
such a feat; nor have I ever heard of any one who has. The splice 
in these driving ropes should never be less than 8ft. long, and as 
the ropes used are generally 44in. circumference, and often 6in., 
he would certainly be a very extraordinary type of the modern 
British workman who could undo such a rope from its connection 
with the pulleys, splice the same, and put the same in working 
position again, even if he have all the assistance he may demand, 
within the space of sixty minutes. With regard to the assertion 
that the absence of one rope does not affect the transmission of 
power, that can only show that the number of ropes is in large 
excess of that actually required. 

We are also told that the risk of breakdowns is avoided. Ithas 
not unfrequently happened with this method of driving that one rope 
has broken during its working, and the great rope being thus set 
free, running at a high velocity, comes down upon whatever may 
be beneath it, or otherwise curls round the shaft, with what results 
may be easily imagined. 

Again, as to the question of cost, both initial and annual. First, 
we are told that a comparison as to first cost is entirely in favour 
of rope gearing, as against any other form of driver, and also that 
the cost of maintenance is £5 per 100 horse-power. Both these 
statements, Sir, are pure assertion-—not one single figure is pro- 
duced in their support. It is extremely difficult to obtain parallel 
cases for the complete comparison between rope gearing and any 
other form of driver. If, however, the advocates of tiis system 
will produce some data on these points, I shall gladly meet them 
with counterstatements, based upon the ordinary cog-gear con- 
struction. Perhaps at the same time they would also tell as what 
is the meaning of ‘“‘cost of maintenance;” clearly such an ex- 
pression may mean anything or nothing. Let them, if they would 
substantiate their arguments, produce in detail each item which 
they include in such an expression. 

Another point on which stress is laid is the assertion that a great 
saving is effected in the general shafting and mill fittings as com- 
pared with tooth gearing. It may be freely admitted that lighter 
fixtures are, as a rule, adequate for rope gearing, which would not 
be so for wheel gearing. At the same time, the enormous side pull 
of rope driving is generally overlooked. There can be no one 
having experience of rope gearing, however slight, but must have 
had some trouble from this cause. As an example of this let me 
refer to one case in which the power is transmitted directly off the 
fly-wheel of the engine on to the main shaft of the mill, The 





centres of the two shafts are horizontally placed to one another, 
The first journal on the main shaft next the driven pulley is made 
on the ordinary rule as to length, viz., one and a-half times the 
diameter. This journal has never yet been cool, although it has 
now run for two years; it is fed at four points with a continuous 
stream of oil, and consumes one and a-quarter gallons per day of 
ten hours. There are ten ropes working over the driven pulley, 
This, moreover, is only a sample, of which many more cases might 
cited, 

I rather suspect that this question of the consumption of oil 
is not included in the “‘ cost of maintenance.” Moreover, rope 
gearing is of comparatively recent date, and certainly any esta- 
blishment designed wholly on this principle is very recent, Is 
then the cost of maintenance taken for the first four years of a 
new establishment, and given forth to the world as the cost for all 
time? Ropes for this purpose have to be specially made from the 
best prepared hemp, ‘The price of a G}in, rope is 4d. per }b., and 
as every foot of such a rope weighs 1§ 1b., the total cost of ropes 
can easily be determined. Take for instance the case above referred 
to in reference to the consumption of oil. The distance between 
the crank shaft and the main shaft was 35ft.; the diameter of fly- 
wheel 22t., of driven pulley 11ft. The length of each rope, there- 
fore, was 122ft., to which has to be added 10ft. for splicing. This 
gives a total of 132ft. for each rope, and as there are ten ropes, we 
have a total of 1320ft. The original cost of such a quantity would 
be £80 9s,, to which add the moderate sum of £5 for putting on 
and splicing, and we have a total of £85 %s. The average indica- 
tion of the engine is 375 horse power indicated, which gives 
£22 15s. per 100-horse power indicated, and if we take the limit of 
five years as given in your article for the life of a rope, we have 
an expenditure of £4 11s. per 100-horse power indicated per 
annum. This is for the first motion pulleys alone, and when we 
consider that inside the mill there are six line shafts all driven by 
the same method, with threeropes to each, working over 5ft. pulleys, 
it takes some faith to believe that the annual charge for all such 
will be met by the further charge of %s. 

With regard to the table of experiments given in the article, it 
is not necessary to say much, except, perhaps, to agree with Mr. 
Durie that the same is decidedly ** incomplete,” and, judging from 
the method of performing the experiments, dubious in principle. 
The table, however, purports to be a comparison between belt 
driving and rope driving, which may briefly be shown in compari- 
son thus. The ordinary reckoning tor rope gearing is that a 6din, 
rope, running at a velocity of 100ft. per minute, will transmit one- 
horse power indicated. According to the leading authorities on 
belt power, again, a Sin, belt, running at 100ft. per minute, will 
transmit one horse power indicated. Therefore a 6}in. rope and 
a 5in, belt are equal in their capacity for the transmission of 
power. Would any millwright, worthy of the name, prefer the 
rope ? 

We come next to some details given as to establishments fitted 
up with rope gear. Take one such, for instance—the Samnuggar 
Jute Works. We are not given the distance from the centre of 
crank shaft to centre of first motion shaft, nor are we told the 
diameter of the driven pulley. Suppose, however, we assume the 
distance between centres to be 45ft., and the diameter of the 
driven pulley to be half that of the fly-wheel, viz., 14ft. (Though 
these assumptions be wrong, they will not affect my argument.) 
On such an assumption, then, the length of each rope, allowing 
10ft. for splicing, would be 166ft , and therefore each rope would 
weigh 270 lb. he number of ropes employed is stated as 18; 
therefore the total weight of ropes would be 4860 1b. The speed is 
given at 3783ft. per minute. We have therefore a mass weighing 
24 tons flying at a velocity of 3783ft. per minute through mid-air, 
Surely this does not strike one as being very mechanical, 

With regard to the grooves in the pulleys, no notice is taken of 
one of the most serious objections to this system. Perhaps it will 
be demonstrated to me how much power is absorbed, first, in the 
process of jamming the rope into the groove on the “* ingoing 
side” of the pulley, and second the amount of power required to 
pull the rope out again on the “ outcoming side” of the pulley. 
Clearly, as far as yet shown, the advucates of rope gearing are 
wisely dumb on this point. 

But, Sir, I fear I am exceeding the limits which you will assign 
me; 1 therefore hasten to conclude. For old walls, or where angle 
bevel wheels and skewed shafts can be avoided, rope gearing is 
undoubtedly advantageous, but it has certainly yet to be demon- 
strated that for the laying down of completely new establishments, 
this method has any advantages. It is certainly Mr. Durie’s right, 
in his capacity as agent for this method of driving, to give it all 
the prominence he can, but I wait the voice of some of our pro- 
minent millwrights to tell us that thisis the ‘‘ driver of the future.” 
As yet they are portentously dumb. Few millowners assign to 
themselves the mechanical department of their work, and hence 
their slight acquaintance with mechanics leads them to be charmed 
by a rope working on a grooved pulley which makes so little noise, 
It is not by saying to them that such a system is unmechanical 
that we expect them to discard it ; but if we demonstrate to them 
that by rope gearing there is a great loss of power, and conse- 
quently of coal, we shall touch a string which vibrates to their 
hearts. It is in the hope, Sir, that Mr. Durie, or those for whom 
he acts, will condescend to come down from their position of mere 
assertion and give us, in the broad light of day, some facts relating 
to this method of driving which has induced me to trespass thus 
far upon your space. R. N,N. 

July 7th. 





. 


LOCOMOTIVE DRIVING. 

Sirn,—Permit me to inform your correspondent, ‘‘ Locomotive,” 
that I have done exactly the thing he suggests, and my work on 
locomotive driving will be ready in afew days, I have endea- 
voured to place within the reach of enginemen, especially young 
beginners, some information acquired upon the footplate, which {£ 
hope will be found true, parallel with the experience of most 
drivers, and ‘acceptable. he elements of the locomotive are 
described ; the principles and methods of inspection are set forth ; 
and the various causes of engine failures are unalysed and exposed, 

With respect to my locomotive driver’s certificate, 1 may remark 
that it has no doubt been observed by many men, that every sugges- 
tion or idea of a revolutionary nature to be successful must not be 
pressed too impertinently. ‘‘ All things come to him who waits,” 
I see no reason whatever why my anticipations should not come to 
maturity in the region of fact.. The groundwork of examination 
for first-class, second-class, and third-class certiticates is set forth 
in the work already mentioned, and all that is needed to develope 
locomotive enginemen is to set before them a master purpose—high 
reaching after distinction—which, shrined in the heart, will mould 
all their doings into one, influence and fashion their life until ‘‘ the 
serene completeness of artistic unity’ meets the eye everywhere, 

Brighton, July 17th. MicuHakL REYNOLDS, 








PATENT-OFFICE.--The Commissioners of patents have deter- 
mined to continue their publication of official abridgments from 
the year 1866 onwards. Most of the series referring to ditferent 
classes of inventions have now been brought down to that date, 
and it was originally intended that the work should stop here, the 
place of these abridgments being taken by the abstracts which, 
since 1866, the applicants for letters patent have been required to 
sendin. As it was found that these abstracts were of little real 
use, they were stopped about a yearago. The new issue of classified 
abridgments will contain the inventions of the last ten years, 1867 
to 1876 inclusive. Several volumes are already in preparation, 
but it will be some time before any of them can be published. The 
Patent-office sale-room has been transferred from Southampton- 
buildings to Cursitor-street, and considerably increased facilities 
have been given for the purchase of the official publications, In 
connection with this alteration, the arrangements for storing the 
specifications, &c., have been revised, and a new system adopted 
which enables any required specification to be found with less 
delay than formerly.—Journal of the Society of Arts, 
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RAILWAY MATTERS. 

TRAINS now run between Mexico city and Vera Cruz in eighteen 
hours, 

Iv is proposed to connect Rawul Pindee and Peshawur by rail- 
way, to cost £10,000 a mile. 

Iv is reported that the whole San Paulo and Rio Janeiro line 
was opened for traffic on Sunday, the 8th of July. 

Tux Government of India have indented on the Home Govern- 
ment for the supply of twenty broad gauge locomotives for the 
Indus Valley Railway. 

TuE Harpenden and Hemel Hempstead branch of the Midland 
Railway was opened on Monday for passenger traffic. The newline 
is a single one, nine miles in length. 

Tur Eastern of France Railway Company is about to let contracts 
for 40,000 tons of steel rails, divided into thirteen lots ; the delivery 
of these rails is to be spread over the next three years, 

A sCHEME is now on foot for forming the native employés on 
the various railways throughout India into a Railway Association 
on the model of the ‘‘ Amalgamated Society of Railway Servants,” 

Tue Great Western and Canada Southern Railways have been 
running competing excursions from Detroit to Niagara Falls, which 
sonal in putting round trip tickets down as low as 2 dols. Fora 
tour of from 460 to 500 miles this may be admitted cheap. 


Tue length of railway in New Zealand in working order reaches 
707 miles, of which 209 stretch in an unbroken line from Amberley 
to Moeraki. The north island possesses 124 miles, and the south 
583. The Canterbury lines cover 273 miles and the Otago lines 263. 

WE understand that the Bombay and Baroda Railway Board 
have, with the sanction of the Secretary of State, accepted the 
tender of Messrs. Hopkins, Gilkes and Co., for the supply and 
delivery at Bombay of the ironwork for the Nerbudda bridge for 
the sum of £148,930. It is estimated that the erection of the 
bridge will cost upwards of £92,000, 

Mr. W. DEAN, Assoc, Inst. C.E., has been appointed chief engi- 
neer in the Great Western locomotive works at Swindon in suc- 
cession to the late Mr. Armstrong. Mr. Dean acted as principal 
assistant to Mr. Armstrong, and may be expected to maintain the 
high reputation which for years past the Swindon works of the 
Great Western have held. The salary of the office is £1500 a-year. 

Or late numbers of cattle have been run over on the Holkar— 
India— State Railways. There is no fencing of any description on 
the whole length of the line. Recently the mail train engine run 
over a very large buffalo; the driver had to stop the train to 
extract the animal from under his engine. A few years since it 
was proved on the South-Western Railway that a bullock on the 
line might wreck a train, an experiment which should show the 
necessity for fencing. 


Tue Indian Railway Service Gazette observes :—‘‘ The rains are 
beginning to set in, and the Government officials have at last awoke 
to the necessity that exists for the erection of temporary sheds to 
protect the stores of grain and seeds at stations on the East Indian 
Railway and other railways from the rain. We have repeatedly 

ointed out this necessity for months past, and if our warning had 
seg heeded the sheds would have been built and a wanton waste 
of valuable property prevented.” 


THE report of the directors of the South-Eastern Railway contains 
some information concerning land slips which took place between 
Folkestone and Dover. The line was re-opened as a single line on 
the 12th March, and finally restored as a double line on the 30th 
May. The work was er delayed and rendered more costly by 
the exceptional storms and bad weather which marked the princi- 
pal part of the early months of the year, Advantage was taken 
of the opportunity to execute works useful in the provision of 
additional sidings and wharfs to accommodate trains and traffic, 
and also works of precaution. These works of precaution included 
the blowing up and excavation of the summits of some of the 
higher cliffs between Folkestone and Dover, with a view of pre- 
venting future subsidence. 


Tue St. Louis Republican tells this story, but does not vouch 
for itstruth: ‘On one of the East Indian lines recently a train 
was approaching a bridge on a curve. When the bridge came 
within sight, at a distance of 300 to 400 yards, the engine driver 
was horror-struck to find that it was completely in flames, Findin; 
his brake-power totally useless in the emergency he jumped off, 
as did also the fireman, just as the train entered upon ee anlar 
bridge, over which it rushed, fortunately with unabated speed, 
through a continuous flame which rose furiously above the height 
of the railroad cars. The wooden sleepers were on fire and parts 
of the rails themselves were red hot. The whole train, composed 
of a number of cars, passed safely over, and not a passenger was 
jojured or scorched.” 


Tur Albany (N. Y.) Argus of recent date says : “‘ The locomotive 
that went through the draw of the upper railroad bridge a week 
or so ago has been raised out of the water. It lay in the water 
bottom upward. Two pontoons were used, with timbers running 
across both ends, and the same spread apart, in order to have the 
timbers come directly over the sunken engine. Chains were then 
attached to heavy timbers and fastened to the engine. The work 
of raising was proceeded with until high water Friday evening, 
when the engine was floated on the beach at East Albany, below 
the lower railroad bridge. At low tide the slack chain was taken 
up, and the contractors floated it further ashore at high tide over 
a set of ways laid for that purpose. To finish the work the 
contractors propose to use two powerful locomotives to haul her 
from the beach to the track.” 


THE Commission appointed by the French Society for making 
explorations in reference to a tunnel under the Channel have con- 
ducted their explorations and soundings to a practical conclusion, 
at the cost of the Chemin de Fer du Nord, of the house of Roths- 
child, and of other subscribers. The body of evidence obtained is 
of great interest and value. It would appear that the original 
proposal of the English engineers, which was not acquiesced in by 
the South-Eastern Railway Company, viz., that any tunnel here- 
after constructed at the risk or under the guarantee of England 
and France, should take astraightline across the Channel, and 
make its embouchure at St. Margaret’s Bay to the north of Dover, 
is refuted by these researches, which tend to show that any tunnel 
constructed in the older chalk formation—which formation, from 
its argillaceous nature, is impervious to filtration—should come 
out on the English side at or near Folkestone. 

An American paper writes :—‘* We learn from an East Indian 
exchange that one of the railways of that somewhat sultry climate 
is being supplied with ‘‘punkahs.” This article, which we are 
told ‘is not only necessary for the comfort of passengers, but, one 
may say, for theirsafety, during a long journey in the scorching 
heat of an Indian summer,” is thus described: The punkah is 
attached to an iron rod which extends from one end of the carri: 
to the other, This rod, worked by a coolie who sits outside 
the carriage, is caused to make rapid semi-revolutions, thus causing 
the punkah to move, not only quickly but noiselessly, and to 
produce a strong breeze, For the coolieasmall platform is pro- 
vided at the end of the train, protected by a canvas awning. The 
idea of a coloured gentleman sitting outside of a railway car and 
moving back and forth an iron rod to which a big fan in each car 
is attached is a novelty in India, as well as elsewhere, this being 
its first introduction. It occurs to us, however, that a Yankee 
would doubtless have invented a plan to utilise the revolutions 
of the wheels or axles so as to cause the fan to move automatically, 
thus dispensing with sweltering the coolie. If the close English 
compartment cars are used on these roads in summer, it would also 
be in order, to suggest that the abolition of the smothering parti- 
tion between the seats, and the adoption of the American plan of 
cars, open from end to end, would render the punkah less a 
necessity and the traveller's life less of a burden,” 





NOTES AND MEMORANDA. 

Gay-Lussac anticipated that in a vacuum, dentoxide of barium 
would be decomposed at a much lower temperature than at the 
ordinary atmospheric pressure. M. Boussingault has found that a 
complete decomposition is effected at a dull red heat. 


B. RapziszEwsk! finds that the following phosphorescent bodies 
have the property of shining in the dark, as soon as they are put 
in contact with an alcoholic solution of caustic potash : hydro- 
benzamide, amarine, lophine, and the crude product of the action 
of alcoholic ammonia on benzile. 


For prevention of boiler scale Herr Clouth employs a caoutchouc 
lacquer, which prevents the adhesion of the sediment to the walls 
of the boiler, so that the scale can be easily removed. After the 
scaling the boiler is left bright and smooth. The lacquer does not 
— the iron, for its ingredients are only linseed oil and india- 
rubber, 


ASBESTOS is found in large quantities in the valley of Aosta, in 
the Italian Alps. A gy of Arezzo, named Victoria del Corana, 
has experimented with it in the paper mills of Tivoli, and is now 
making a fire-proof fabric at a cost of four francs per kilogramme. 
The most useful application which has yet been made of the paper 
is for the decorations of theatres. 


M. ALLUARD, director of the observatory of the Puy-de-Déme, 
finds some remarkable changes in the differences of pressure indi- 
cated by self-registering barometers. One was placed on the 
summit of the Puy-de-Déme and the other at Claremont-Ferrand, 
and on comparing the simultaneous records, discrepancies were 
found, which could neither be explained by the variations of 
temperature, nor by Laplace’s formulx for the barometric determi- 
nation of altitudes, 


FATHER BERTELLI, after discussing more than 20,000 microseismic 
observations, made from 1870 to 1875, reaches the following con- 
clusions :—-The oscillations of isolated pendulums are generally 
parallel or perpendicular to the axes of valleys or mountain-chains, 

he oscillations are not dependent yg local vibratory movements, 
nor on the velocity or direction of the wind, nor on rains, nor on 
thermometric or electric changes. The tromometric movements 
are most vertical at the time of earthquakes. The positions of the 
sun and moon seem to influence the movements of the pendulums, 
but they are especially frequent when the barometer is low. 


A REVOLVING body tends to rotate about its shortest axis. A ring, 
hung by a cord, and twirled very rapidly, will refuse to hang verti- 
cally and to rotate about its long diameter, but will, under rapid 
vibration, take a position approaching horizontality, and will 
‘*wabble” at slower speeds, Hence a top-shaped plumb bob, or a 
pear or cone-shaped one will, when whirled by the untwisting cord, 
wabble, and their points will not remain centred; while a plumb 
bob of a flat turnip, or disc form, will, even if the cord does twist, 
remain centred, and the line will be plumb. If the long form of 
plumb bob were absolutely true, and suspended exactly in the line 
of its axis, the above-mentioned tendency would not exist, but 
these conditions never obtain. 


ComMON sulphate of alumina contains always sulphate of iron, 
which causes it to be rejected by the dyers, and there is also fre- 
quently an excess of acid present, hurtful in many cases. M. 
Dulca treats a solution of the common sulphate with a mixture of 
milk of lime and precipitate carbonate of lime at the ordinary 
temperature. Sulphate of lime is formed with hydrate of alumina 
and oxide of iron, while carbonic acid escapes. To separate the 
alumina he adds a lye of caustic soda, which forms a soluble alumi- 
nate of soda, and runs off the clear solution. Into this liquid is 

assed the carbonic acid evolved by the action of the carbonate of 
Ce upon sulphate of alumina, Carbonate of soda is formed, and 
alumina is thrown down. The carbonate of soda is treated with 
milk of lime, thus regenerating the caustic soda, and obtaining in 
addition a mixture of milk of lime and precipitated carbonate of 
lime fit for use in the first operation. Thus alumina is obtained as 
a uae hydrate, the sole important expense (!) being that of the 
sulphuric acid converted into sulphate of lime. But it is known, 
says the Chemical News, that sulphate of lime mixed with waters 
containing carbonate of ammonia yields sulphate of ammonia and 
carbonate of lime. This sulphate of lime, then, is as useful in the 
manufacture of sulphate of ammonia as the sulphuric acid from 
which it has been formed. 


In a recent article in ature, on ‘Soldiers’ Rations,” Mr. H. 
Baden Pritchard states :—‘‘ And yet, as we have said, with this 
apparently liberal feeding, our men do not receive so much actual 
nourishment, or nitrogenous matter, as the German soldier.” 
With reference to this Professor Samuel Haughton, F.R.S., com- 
menting upon it, writes: —‘‘My calculations, based on Prof. 
Parkes’ table of soldiers’ rations, and Prof. Frankland’s experi- 
ments on food and urea, give the following values of the several 
soldiers’ rations :— 


Foot-tons. 
1, English Military Prison -. 4509 
2. English Soldier (Home) 3064 
3. Prussian ,, (War) 3812 * 
4. French x» (Crimea) 3683 
56. French » (Home 3580 
6. French pe Var) ‘ 3538 
7. Austrian ,, Home) .. .. 8242 
8. Prussian ,, (on the march) 


3223 





Mean ac ee os S006 

As the average daily external work of a man is 353°75 foot-tons— 
see Animal Mechanics p. 62—the efficiency of man regarded as a 
heat engine is 9°6 per cent. of the internal work. An efficiency of 
82 per cent, can be obtained by engines working at 40 1b, pressure 
and steam cut off at half stroke; so that man regarded as a 
machine does not occupy a very high position. The explanation of 
this is, that man is not a machine: he is a machine maker. The 
mechanism of a cat or beetle is vastly higher than that of man, 
and yet they are immeasurably his inferiors,” 


SoME extensive nitrate deposits have been discovered in Chili. 
The report of the engineer—Senor Vadilla-—who was sent to survey 
and measure off the claims applied for at the place called Cachinal 
de la Sierra, has been forwarded to the Minister of the Interior, 
and published in the Government (Gazette, and gives a fuller 
account of the discoveries than has hitherto been made known. 
The deposits in question are three in number, situated to the south 
of the 25th Aaodh %9 the first at a distance of about 16 miles in 
the southeast of the port-of Paposo ; and the second and third in 
an extensive plane, calculated at eighteen miles in length by 
eighteen or twenty in width, running from east to west, and dis- 
tant from the same port about fifty-five miles, in a south east direc- 
tion, Senor Vadilla examined all the land in which prospecting 
had taken place, a large number of holes having been put down at 
different distances, in all of which beds of nitrate were discovered. 
Under the sandy surface a stratum is found which is in parts sul- 
phate of soda of tolerable purity, and in others a mass composed 
of sulphates and of caliche, mixed with the surface sand. Under 
this is situated the bed of nitrate, which is from 40in. to 60in. in 
thickness. The deposits are considered to be of great extent, being 
met with in all the holes sunk, and also wherever the earth was 
removed to the depth of 20in, by the inspecting engineer. The 
first deposit measured gave a superficial area of 300 acres; the 
second, 920 acres ; and the third, 2717 acres; or a total of about 
5000 acres. To obtain a fair approximation as to the quality of 
caliche, samples were taken from various localities, mixed together 
and analysed, the result being as follows: Common result of the 
first deposit—lye, 51°5 per cent.; common result of the second 
deposit—lye, 29°7 per cent.; common result of the third deposit— 
lye, 41°7 per cent, ‘‘ These lyes,” says Senor Vadilla, “‘show the 


pure, anhydrous nitrate of soda contained in the caliche, and ob- 
tained not from isolated samples but from a number taken on 
the field itself, and with all the care possible in such a locality. 





MISCELLANEA. 


A COMMITTEE is now sitting at Simla to consider General 
Jervoise’s recommendations for the fortification of Aden. 


A NEw bill for regulating prime-movers is to be introduced into 
the Bombay Legislature, the working of some sections of the 
present Act being generally condemned as unsatisfactory. 

On Saturday afternoon the steam launch Sappho rounded the 
northern river pier of Blackfriars Bridge without seeing an 
approaching river steamboat, which came in collision with her. 
Soon afterwards she sunk, 

Mr. HorcHKIss, an American inventor, whose improved revolv- 
ing cannon we illustrated some time since, has received intimation 
that bis system has been approved by the French Government, and 
that they have decided to adopt his cannon. 

THE West-end branch of the Bank of England in Burlington 
Gardens has just been cleaned outwardly by one of Messrs. Merry- 
weather and Sons’ steam fire engines. The performance occupied 
just one working day, as contrasted by several weeks’ labour if done 
by hand. 

On Saturday morning an inquest was held on the body of a 
man who had been killed by the fall of a balcony in front of a 
house in Palace Garden-terrace. Everyone should remember that 
= are hundreds of balconies in London ready to produce similar 

atalities. 

THE Lord Chancellor has appointed Mr. Richard Hornsby and 
Mr. James Hornsby, members of the well-known agricultural 
implement firm, magistrates of the parts of Kesteven, in Lincoln- 
shire, and they qualified at the adjourned quarter sessions held 
on Tuesday. 

At the Royal Polytechnic Institution a new programme has been 
prepared, including demonstrations of new inventions, and a lec- 
ture on the war, illustrated by views and mechanical devices, 
imitating the blowing up of war vessels and other military opera- 
tions. Thisis followed by other entertainments interesting to old 
and young, 

THE new steamer, Andalusia, had just left the ways at a ship- 
building yard on the Cheshire side of the Mersey on Saturday, 
when she ran into the Australian clipper ship, Angerona, both ships 
being much damaged. Lither sufficient care was not exercised in 
keeping the way clear, or the clipper or the tugs conducting her 
did not attend to the warning. 

On Monday, the 9th inst., the Haberdasher’s Company voted 
250 guineas as a donation to the building fund of the New City of 
London College. That Institution is the outcome of the Metropoli- 
tan Evening Classes for Young Men; originally established at 
Crosby Hall, Bishopsgate-street, in 1848. Since that time it has 
pursued a most successful career, and now has more than 1400 mem- 

ers. 

THE inquest on the sufferers by the Widcombe-bridge accident 
at Bath has terminated. The coroner, in summing up, directed 
the jury that Messrs. King, as trustees for one of the shareholders, 
could not be held responsible ; that Mr. Isaacs being non-resident 
and Mr. Hickes not having taken part in the management of the 
bridge, were absolved from responsibility—Mr. Mitchell and Mr. 
Bruce having undertaken the management. The jury, however, 
returned a verdict of manslaughter against Henry anner, George 
Mitchell, George Bruce, H. W. Hickes, and W. LP. Isaacs. They 
also recommended that bridges for public use should be inspected 
under legislative enactment, 

WITH reference to the drainage of the Spen Valley, representa- 
tives from the Heckmondwike and Liversedge local boards met on 
the 10th inst. to discuss the advisability or otherwise of forming 
one combined authority for the construction of a main sewer for 
the disposal of the sewage. Mr. Scholes, the chairman of the 
Liversedge local board, presided. The chairman stated that the 
communication which had been received from the Local Govern- 
ment Board urging the desirability of the local boards for the 
districts of Cleckheaton, Liversedge, Heckmondwike, Gomersal, 
Hunsworth, and North Bierley to combine and construct one 
common main outfall sewer for the several districts within the 
drainage area of the Spen Beck, ought not to be considered that 
evening, except by inference. An estimate of the probable cost of 
the scheme which had been prepared for the Liversedge board was 
£40,000, and this sum, the chairman said, was outrageous for a 
township like that. The deputation expressed themselves favour- 
able to the irrigation principle, and also to combine with Liversedge ; 
and should a system be discovered which was superior to this, and 
was favourable to the joint boards, they, the deputation, would 
expect to compensate Liversedge for any loss they might sustain 
in the non-use or disposal of the land they had already purchased. 
At the close of the meeting the deputation pledged themselves to 
report to their board, and to forwarda reply within a fortnight 
from that date. It was also understood that the several local 
boards named above shall be invited to a conjoint conference to 
discuss the proposition of the Local Government Board. 


New discoveries of petroleum are continually being made in the 
Bullion Run region, in Venango Co., Penn., and the prospects for 
an oil excitement, like that which the ‘‘strikes” of 1863 created, 
are likely to be renewed. A correspondent of the New York Times, 
writing from Bradford Co., Penn., says :—‘‘ This place, from u 
country of cross-roads, has grown to a city, and with it Tarport, 
Limestone, Babcock’s, and State Line—villages of fiom 1000 to 
3000 in popuiation—have sprung up in the valley, each of which 
is the centre of active oil operations. Over 500 wells, producing 
about 3000 barrels of oil a day, are now in operation, and probably 
as many more are going down. Some of the wells have been sunk 
as deep as 1600ft. before striking oil, Many of the original test 
wells have been deepened, aud are among the best in the region. 
The oil business has turned the attention of the people of this 
section away from every other interest, Formerly lumbering and 
farming were the principal industries, the Tuna Valley sending 
annually immense quantities of pine and other lumber to market 
by way of the Allegheny. The dairy products were also important. 
Farms are now leased to oil speculators, and the lumberman has 
deserted the woods, and joined in the search for a shorter way to 
fortune. The excitement extends up and down the Allegheny for 
miles, through Cattaraugus County, and into Chautauqua County, 
N. Y., in the west, and thence into Warren County, Penn. East- 
ward the fever has penetrated to the very centre of Allegheny 
County, and great discoveries in oil are expected as the result of 
hundreds of wells now going down in all that territory. At Sala- 
manca, Rock City, Randolph, Little Valley, Jamestown, in New 
York, and all along the river in Pennsylvania, oil is being found 
in paying quantities, and operations at Olean and other places 
eastward are meeting with satisfactory results. By a pipe line 
from Bradford and the other places along the Tuna the oil of the 
producing mills is pumped to the Erie Railway at Olean, thirtcen 
miles from Bradford, over a high bridge. The crude oil of this 
district is of a dark amber, with an average specific grayity of 
about 40 deg. The wells are mostly pumped, «although there are 
several flowing ones. The oil developments made in Warren 
County, Penn., are still more important than those in the McKean 
district as regards capacity of wells. ‘Several wells that flowed 
200 barrels and over have been struck near Warren, and a fifty- 
barrel well is a common strike. Some of the greatest oil operators 
in the country are interested in the development of that section, 
and no territory was ever so completely metamorphosed in a short 
time as that about Warren..... Among the great enterprises 
that are to be carried forward to early completion by the operators 
in oil are a pipe line from the heart of the Bradford district to 
Buffalo, so that the product can be forced directly to that city; 
and the gigantic undertaking of extending a line of pipes from the 
Aliegheny up into the State of New York, and thence following 
somewhat the course of the Erie Railway through the counties of 
Allegheny, Steuben, Chemung, Broome, Delaware, Sullivan, 
Orange, and Rockland, to a point, probably Piermont, on the 
Hudson River.’ 
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THE UNITED STATES GOVERNMENT AT THE 

PHILADELPHIA EXHIBITION. 
A sPEcIAL appropriation of money was made by the United 
States Congress for the purpose of enabling the different depart- 
ments of the Government service to be represented in the Phila- 
delphia Exhibition by such illustrations of their working as 
might be of general public interest. A portion of this money 
was employed in the erection of a special building to contain the 
articles exhibited, and the remainder was divided amongst the 
different governmental departments to defray the incidental 
expenses of collecting, arranging, and displaying the objects 
themselves. As the result has been in the main a very creditable 
and satisfactory one, it may furnish the material for a brief 
sketch of this portion of the International Exhibition, not with- 
out interest for European readers. 

The departments of Government service represented were those 
of the Army,the Navy, the Treasury, the Post-office, the Interior, 
Agriculture, the Commission on Food Fishes, and the Smithsonian 
Institution, the inclusion of the last-named being a quasi-admis- 
sion of the ¢laims of science for its own sake to a place in the 
affairs and management.of the Republic. The departments of 
State, taking charge of intercourse with foreign Governments, 
and of public justice, were not represented, doubtless as not 
affording the means of material illustration. 

(1) War Department.—In this division of the collection the 
first place must be given to the Ordnance Bureau for the extent, 
variety, and popular interest of the matters on exhibition. 
Heavy (sea-coast, garrison, and siege) guns were shown outside 
the building, and field artillery chiefly within, from the ponderous 
20in. smooth-bore Rodman gun to the toy-like mountain howitzer 
and the Gatling and other forms of mitrailleuses—with solid, 
hollow, and compound projectiles of sundry kinds—and models 
of the plant involved in the production of the Woodbridge and 
two or three other specially American forms of guns. A con- 
siderable part of the machinery used at the armouries in turning 
out the present pattern of breech-loading small arms was 
shown in operation, though greatly cramped for want of proper 
space. The oreech-loaders themselves were also on exhibition, 
with a large historical collection of small arms, both American 
and foreign. The manufacture and loading of the United States 
regulation metallic cartridges were illustrated with the small 
machinery employed, and there were innumerable specimens of 
other forms of bullets and cartridges, of caps, primers, fuzes, 
&c. &. There was a full display of accoutrements for infantry, 
cavalry, and artillery service, cartridge-boxes, canteens, knap- 
sacks, and the like. In a separate building were shown various 
forms of chronoscope, Benton’s electro-ballistic pendulum, 
for determining velocity of projectiles, with an iron tube of a 
few inches in diameter, through which a bullet can be safely 
fired from a rifie musket in practical illustration of the working 
of the time instruments. The mercurial apparatus for examina- 
tion of gunpowder, and the varicus gauges for inspection of 
heavy guns, were shown in the same building. The above have 
doubtless sufficiently engaged the attention of those especially 
charged with the discussion of war material. In the ordnance 
collection some objects were to be found of merely historic and 
curious interest. Amongst these were an ancient example of bronze 
breech-loading cannon, of date about 1570, a relic of the Spanish 
occupation of Mexico, and four out of twelve Spanish guns, known 
as the twelve apostles, also from Mexico originally, but recently 
brought from New Orleans ; the four shown have cast on them in 
raised letters the names of the four evangelists—San Mateo, 
San Marcos, San Lucas, and San Juan. Two leaden bullets— 
Federal and Confederate respectively—welded together by colli- 
sion in mid-air during one of the battles in front of Petersburg in 
October, 1864, attracted visitors’ attention. But the most re- 
markable of these military relics is the stump of an oak, fully 
2ft. in diameter, labelled as cut down by musketry fire at the 
battle of Spottsylvania Court House, on the 12th of May, 1864. 
The label—“ cut down by musketry in attempt to re-capture 
works previously carried by the 2nd Corps of the Army of the 
Potomac ” (Federal)—would seem to imply that the fire came 
from the Confederate side ; but from the position in which those 
who were: present on the occasion know that the tree stood 
between the two lines, it is pretty certain that most of the 
bullets which struck it must have been those of the United 
States troops. It has been suggested that a part of the side cut 
away—about one-half the entire cross-section—may have been 
removed by a cannon shot, and the remainder only by the 
numerous rifle bullets which undoubtedly struck it, and of 
which sundry specimens remain embedded ; but again, the pre- 
cise position occupied by the tree in relation to the two opposing 
lines renders this unlikely, and makes the more probable suppo- 
sition that generally maintained, viz., that, at the height of a 
man’s breast from the ground, about half the wood of the tree 
was torn into shreds of fibre by the terribly concentrated fire of 
musketry kept up for several hours, and which impinged upon 
two-thirds of the circumference of the bole, the tree then toppling 
over and breaking off by its own weight. The Engineer De- 
partment of the Army had on exhibition a number of 
models and drawings illustrative of public works, chiefly 
of a civil character, such as largely occupy the atten- 
tion of the department in time of peace. Amongst the 
most interesting of these may be named the extensive 
works for the im>rovement of New York Harbour and its 
approaches, The steam drilling scow invented by General New- 
ton, and used in Long Island Sound, formed a part of this section 
of the collection. A large and very strongly-built flat-bottomed 
scow had a well-hole in the centre of 32ft. in diameter, beneath 
which was suspended by massive chains a hemispherical dome 
or caisson of iron, provided at bottom with legs to support and 
level it. This dome was open at top and bottom, and simply 
formed a steady support and fulcrum for a system of twenty-one 
drill tubes, within which as many drill rods moved freely up 
and down. The proper place for work having been selected by 
divers, the scow was brought into exact position by heaving on 
the respective mooring chains, and the dome then lowered till it 
rested on the bottom. A framework built up round the well- 
hole supported a carriage on which rested the drill engines, and 
between these and the drill rods flexible connection—thus allow- 
ing for slight motion of the scow by tides and waves — is esta- 
blished by means of wire ropes. ‘The drills and drill rods toge- 
ther were about 10ft. long, weighed 600 Ib. or 700 1b., and were 
lifted 18in., falling by their own weight only. A feed gear 
attachment provided for alteration of the length of the connect- 
wire rope as the water level changed with the tide. The holes 
thus drilled in the rock bottom were afterwards charged with 
nitro-glycerine and fired as usual. The heaviest of all the New 
York Harbour works—that intended to remove the dangerous 
reef of submerged rock extending across Long Island Sound at 
Hallet’s Point—was rendered easily intelligible by an excellent 
model. Here a coffer-dam had been built at a point on the 
mainland situated between high and low-water mark; within the 
space thus enclosed a vertical shaft had been sunk, and from the 
bottom of this a number of horizontal galleries had been run out 





far beneath the bottom of the Sound, spreading over the 
area of the rocky mass to be removed; and a large portion 
of the material between these galleries had been taken out after 
the manner of “ pillar and stall” working in a coal mine, leaving 
massive pillars of rock to support the roof. About 6000 drill holes 
in all had been bored into these pillars, and charged with 
dynamite, or in some cases fluid nitro-glycerine. It will be 
remembered that these operations were carried out successfully 
months since. The c were fired simultaneously by 
electricity. With the discharge of the immense quantity 
of explosive material the great superincumbent mass of 
roof work came down, and room for most of the débris 
having been provided by the excavation already made between 
the pillars, it is hoped that very little diving-bell and grappling 
work from the water surface will be necessary to leave a clear 
channel of'some 30ft. in depth. A model was shown of a sounding 
machine used in the improvements of Rock Island Rapids in the 
Upper Mississippi River, intended to make soundings with poles 
only 10ft. apart with little loss of time, and automatically recording 
the depths from it on a reduced scale on strips of paper. An 
end-dock and other contrivances connected with the dredging at 
the mouth of the Mississippi were interesting, as also a set of 
drawings of the United States iron snag-boat, devised for taking 
up “snags "’ (submerged trees) from the Western rivers. It is 
provided with a butting-beam, which is run under the snag; the 
tackle is fastened, and as the tree is hauled up it is cut by a 
steam saw into suitable lengths and floated down the river, 
while the root is carried to deep water and sunk. One of the 
most interesting pieces of military constructive work is that at 
Fort Pulaski, Georgia, executed with monolithic concrete on pile 
foundations under the orders of General Gilleson. The School of 
Military Engineering at Willit’s Point, New York, under General 
Aboot, sent a number of models of various forms of casemates, 
improvised bridges of rough] ogsand cordage, and pontoon working, 
in illustration of the methods of instruction. From the same 
school, moreover, camé such representation of the results reached 
and the methods adopted in the Government series of experi- 
ments with torpedoes as are permitted to be made public, 
including various forms of floating and sunken, moored and 
movable torpedoes, the electrical apparatus for their discharge, 
and target plates and models of targets showing the effects of 
their explosion. Maps of the topographical surveys made in the 
far western territories, especially those of Lieut. Wheeler, in 
New Mexico, Arizona, were made more intelligible and attractive 
by an accompanying collection of superb photographs of scenery, 
taken often at points never before seen by the eye of civilised 
man. Among these the views of the Great Canon of the 
Colorado River, and the Shoshona Falls, on the Snake River, 
Idaho, were very impressive. Sets of the astronomical and other 
instruments used by the surveying parties were in cases close by. 
Outside the building were drawn up the wagons and boats of 
the pontoon train, which did no small service in this country of 
rivers during the civil war, though playing, perhaps, a less pro- 
minent part than might have been anticipated, in consequence 
of the abundance of growing timber, and the readiness with 
which hands experienced in the construction of trellis-work con- 
verted it into numerous stationary bridges. The many picks 
and shovels, of patterns approved by an immense amount of 
practice on field earthworks, and a model of the block house, 
much used in the defence of railway bridge heads, were charac- 
teristic of the civil war. The field telegraph wagons, with their 
equipment of wires on, with capacity to erect some fifty miles of 
portable telegraph, belonged to the “ Signal Service” department. 
This also exhibited a light movable signal station, consisting of 
central iron tubular support, steadied by guys, and affording 
access by a rope ladder toa small platform 75ft. above the ground, 
whence signals may be made by means of flags (a method most 
extensively used during the Confederate war), sun flashes from 
a heliograph, and torches at night. The various appliances for 
these different methods of signalling were shown in full detail 
inside the building. The same signal service of the army had 
charge of the meteorological observations made at Government 
expense, and of which the results, as weather maps and predic- 
tions of coming weather changes, are sent daily over the country. 
All this work was very fully illustrated. The meteorological in- 
struments shown were chiefly the invention of Private A. Eccard 
and Lieut. Gibbon respectively. The self-recording amemograph 
of the former, showing the velocity of the wind, involves the 
use of the ordinary paper-covered cylinder driven by clockwork, 
to give the element of time, while a pencil point is moved on 
this parallel to the axis by means of a peculiarly formed screw 
rotated by connection with the revolving cup-shaped vanes, and 
at the‘end of each mile of motion the pencil abruptly drops back 
to begin afresh record. In the form of instrument habitually 
in use, the velocity of the wind is given by a time record for 
every mile, while the direction is recorded at intervals of four 
minutes. The self-recording thermometers, barometers, and rain 
gauges shown were interesting, and no doubt well adapted for use 
at moderate expense at a number of stations, such as those main- 
tained by the Signal Service Bureau, but scarcely to be considered 
as competing with the beautiful contrivances based upon photo- 
graphic records, which are suited to a single central observatory 
of the first rank. The large map of the United States, with 
little movable discs at the various stations, which can be shifted 
to show the changes of the weather, elements, temperature, 
pressure, moisture, wind, &c., was supplemented by an exhibition 
of the mechanical details involved in printing off the small 
weather maps for daily distribution—a stereotype plate contain- 
ing the geographical outlines, and blank spaces at the various 
stations for the insertion of special movable types, giving the 
meteorological status day by day. There was also a model of a 
new electrical instrument for transmitting by telegraph the 
isobarometric and isothermal lines of the weather map. 

The Quartermaster’s Department had a large collection of 
uniforms and clothing, both as at present issued to United 
States’ troops and of various past epochs, in many instances dis- 
played upon lay figures representing men of the different arms of 
the service, and horses for the exhibition of harness and equip- 
ments; a cloth-testing machine, machine for cutting out 
clothing (in operation), sewing machines, shoe-making machines, 
&c., were also to be found. Shoes themselves—vital as they are 
in importance during actual war—were most inconspicuously 
represented by some three or four pairs of regulation style. 
Horse-shoeing, on the contrary, and the veterinary art in 
general, furnished material for quite a large and interesting exhi- 
bition, including horse-shoes and nails of many patterns, and 
for special uses, shoeing tools, a collection of hoofs showing 
proper and improper methods of paring and shoeing, with the 
consequences of the latter in inducing disease, injuries to the 
hoof and foot, and their repair, &. Of army wagons and carts, 
pack saddles (quite important in the conduct of such operations 
as are going forward against the Sioux), harness and saddlers’ 
touls, tents, bunks, blankets, cooking utensils, flags, &c. &c., 
there was abundance, but the Commissary Department failed to 
show anything of the food provided for troops either in garrison 
or in the field. 

The Medical Department of the army made its chief display 





in a separate building—a model post hospital, with twenty-four 
beds. This showed all the details of hospital arrangement, and 
in one of its rooms models served to illustrate the general 
arrangement of several of the chief, large wooden hospitals 
erected during the civil war, as those of Washington, Baltimore, 
Philadelphia, &c, The bathing and cooking appliances and 
pharmaceutical laboratory were to be seen in working order. 
Ambulances of different patterns were ranged outside the building, 
theweak pointof all of which seemed to be the same as that which 
Southern soldiers often suffered tortures from, namely, the want 
of some contrivance to regulate the action of the springs under 
loads.of varying weight, an excessive action of the springs with 
one or two men in the ambulance being, if possible, worse than 
the effect of no springs at all. Medical store wagons and hospital 
tents for field use were also out of doors. All the surgical in- 
struments and dressings, hospital furniture, bedding, clothing, 
and appliances, medicines and medical cases were duly ranged in 
the rooms of the model hospital building. There were also 
stretchers and litters for carrying wounded men, and models of 
railway cars and ocean and river steamers fitted up for the 
transportation of sick and wounded. The Army Medical 
Museum contributed a few specimens from its really unrivalled 
collection, illustrating bone injuries, with pathological and 
microscopic specimens and superb microscopic photographs by 
Dr. Woodward of the surgeon-general’s office. 

(2) Navy Department.—This portion of the Government ser- 
vice was very fully and carefully illustrated in most details, least 
satisfactorily so, perhaps, in regard to naval construction. Models 
were shown of a number of United States ships of war, includ- 
ing several which were in their day famous, but for the most 
part these are merely half-hulls, showing the exterior lines to a 
small scale, and teaching but little by mere inspection. A fully- 
rigged model, 40ft. long, of the sloop of war Antietam, 22 guns, 
was from the Naval Academy at Annapolis, and useful simply in 
teaching the arrangement and uses of masts, yards, sails, ropes, 
&c. Of this vessel, however, there was a smaller model, showing 
the details of construction, mode of uniting different timbers, 
&c. There were some specimens of the bending of ship timber 
as carried on at the Boston Navy Yard. Out of doors was a 
wooden reproduction of an iron-clad Monitor turret; but serving 
only to contain and display in position a couple of heavy guns. 
Inside the building might be seen a few models of forms of iron- 
clad ports. 

The equipment of vessels occupied a great amount of space in 
the collection—ineluding hawsers (from one 25in. down), hemp, 
and wire cordage from the United States rope-walk, Navy-yard, 
Boston, copper wire lightning-conductor rope, chain cable, illus- 
trated by single links of various sizes, and by tested links of 
different kinds of American iron ; some (not large) anchors and 
grapnels. Sickles’ steam steering apparatus was shown, consist- 
ing of two small steam cylinders and pistons operating a flat- 
linked chain leading directly to the tiller, the valve motion 
managed by a hand-wheel directly or by a cord passing over 
same and over a pulley at some other part of the vessel as 
desired. There were several forms of ship's and boat's compass 
—liquid and air—and the compass testing instrument for 
examining their magnetic condition and fitness for use. Blocks 
and pulleys of all sorts covered sundry tables, and models of 
boats and lowering gear occupied a prominent place. Ventilating 
fans were shown of two or three patterns, and arrangements for 
distilling and aerating drinking water ; and there were two com- 
plete ship's “galleys,” with utensils, intended to be used in cook 
ing for crews of 200 and 590 men respectively. 

The engineer department exhibited one pair of back-acting 
condensing marine engines of 500-horse power indicated, and 
one pair of back-acting compound screw engines of 800-horse 
power indicated. In the latter the diameter of the high- 
pressure cylinders was 34in., that of the low-pressure cylinders 
5lin., and the stroke of the piston 42in. There were a pair of 
multitubular marine boilers of Sft. in diameter, for use with 
compound engines. Engine fittings of various kinds, indicators, 
&c., followed; and there were portfolios of drawings of other 
engines designed at the Naval Bureau of Steam Engineering, 
and of the exercises in machine drawing of the cadets of the 
United States Naval Academy. 

The Ordnance Bureau, like that of the army, had its heavy 
guns and some of its lighter ones, as boat howitzers, out of doors, 
the two largest being 15in. smooth bores in the model monitor 
turret. In regard to these huge guns, from which most Ameri- 
can officers seem to expect so much in war, it may be worth 
mention in passing that at Charleston, during the repeated 
conflicts of ships and sand batteries, the rapid fire of Sin, and 
llin. guns, briskly handled, of the ‘“ New Ironsides,” as long as 
she remained uninjured, was far more effective and annoying 
to the Confederate batteries than the slow discharge of the 
monitor 15in. guns. Sundry forms of gun carriages, of locks for 
ships, guns, and heavy projectiles and cartridges in great 
variety, with sponges, rammers, and other gun implements, 
were ranged along one of the wings of the Government building. 
Torpedoes, as a defensive element of warfare, may be said to 
have been chiefly illustrated by the engineer department of the 
army, while the exhibits of the navy rather looked to their 
offensive use. The Lay and other forms of torpedo were 
shown, and the electrical firing boards to be used therewith ; 
but especially prominent were the different means of bringing 
them to bear upon an enemy's vessel. Various modes of rigging 
spar torpedoes, to project from the small craft intended to 
carry them, the Ericsson submarine torpedo boat and engine for 
working same by meains of compressed air, several other forms 
of boat to transport these means of destruction, and the towed 
torpedoes, with coils of wire rope with which to work them by 
drawing athwart the track of a hostile vessel, were to be found, 
Explosive materials to be used in filling torpedoes, nitro-glyce- 
rine, picric powder, &c., were for a time, with strange and dan- 
gerous disregard of the rules of the exhibition, shown in a glass 
case of this building, until a bottle of decomposing gun cotton 
full of orange fumes fortunately attracted attention, and led to 
the removal of it and its perilous neighbours. Small arms of all 
the patterns now and formerly used in the navy, cutlasses, 
tomahawks, boarding helmets, &c., formed a pendant to the similar 
display on the army side of the building, and amongst them the 
reader of Cooper’s novels was interested in finding the cutlass of 
John Paul Jones, used on board the Bonhomme Richard. There 
were, of course, numbers of minor ordnance appliances—fuzes, 
gauges, inspecting instruments, &c. 

Instruments employed in navigation, personal equipment, and 
purser’s stores formed another long array of articles, There was 
a fine set of chronometers, especially those by T. 8. and J. D. 
Negus, of New York ; one having an electro-magnetic sounder 
attached to give seconds to the ear in making astronomical ob- 
servations. Sextants, quadrants, and octants, artificial horizons 
(some with ingenious depressed groove running round the rim 
at bottom te control oscillation of the mercury), telescopes and 
marine glasses, marine barometers, sounding bells, logs, Sir Wm. 
Thomson’s deep-sea sounding apparatus, using pianoforte wire 
as the means of suspending the weight, with Prof. Fleeming 
Jenkin’s dynamometric brake, and sundry forms of specimen 
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cylinders forjbringing up samples of the bottom, a collection of 
charts, especially those founded in large measure by the United 
States surveys, as in the case of the Japan coasts, parts of the 
Caribbean Sea, &c., naval clothing and blankets packed for sea, 
preserved provisions, salt meat, biscuit, &c., purser’s stores of all 
sorts and ship chandlery, stationery, paymaster’s books and 
accounts, a library of general reading as supplied to a flag-ship, 
&c., furnished material for study for many an hour to any 
thoughtful visitor, 

The Medical Bureau showed, in model, a hospital ship, fitted 
with its beds and all necessary appliances for the comfort of the 
sick, A forward section of the United States ship Hartford was 
also exhibited, showing the “sick bay’’ with its slung cots, &c. 
Very special forms of cot forsick and wounded, complete surgeon's 
equipment of instruments and medicines, photographs of marine 
hospital buildings at the various ports, were contributed. 

The Bureau of Yards and Docks sent plans and photographs 
of the general arrangement and the buildings at several of the 
— naval stations, as Portsmouth, New Hampshire ; Boston, 

assachusetts ; Brooklyn, New York ; Norfolk, Virginia ; and 
Man Island, California. There were also plans and models of 
more than one large dry dock, 

From the Naval Observatory and Nautical Almanac office 
came the various publications, with photographs of astronomical 
objects, and the whole of the instruments, with astronomical 
clock on field-stand, as used in the observation of the transit of 
Venus in December, 1874. Most of these instruments were 
mounted in three small wooden buildings outside the main 
structure, viz., the transit-house of 10ft, by 8ft., the equatorial- 
house of 11ft. in diameter, and the photographic-house of 12ft. 
by 10ft., and were so exhibited that the various processes used 
in observing and recording the transit can be exemplified by 
practical workings. 

One extremely interesting adjunct to the display of the Navy 
Department was an extensive collection illustrative of American 
Arctic exploration. T'wo large maps served to show the present 
condition of our knowledge of the North Polar regions, indica- 
ting clearly the line of advance of the present English expedi- 
tion, Smith's Sound, and tracing the course pursued by Kam 
and Hall in their adventurous struggles. Near these maps hung 
sketches, many of them in water-colours, vividly suggesting the 
Arctic scenery amid which they were taken. In cases under- 
neath, along with models, specimens, &c., were a number of silent 
relics of human effort and endurance that stir the blood to look 
on amidst the comfortable, well-dressed throng of ordinary 
sight-seers. Dr. Kam's well-worn set of furs, his rifle, sextant, 
autograph journals ; similar personal relics of C. F. Hall from 
his last expedition, the brass writing plate, used heated to pre- 
vent the ink freezing, the log of the Polaris, Hall's note-book on 
his last sledge journey, the rough sketch of his lonely grave, and 
Captain Tyson’s note-book, containing the diary of the portion 
of the Polaris’s crew adrift upon an ice-floe from October, 1872, 
to April, 1873. On the page of this last which lay open, written 
in pencil, one read—“ Blubber almost gone—will try and keep 
what little is left for lamps. The ice still firm—should it remain 
so after the change of the moon will endeavour to reach the 
shore with everything. I have nothing to eat for the dogs— 
they are nearly dead.” Of still more interest to English eyes 
were the relics of Parry, Ross, and Franklin, brought back on 
previous expeditions—fragments of one of Parry's flagstafts, 
splintered pieces of Franklin's boat and the bars and runners of 
his sled, silver watch cases and forks, and a bottle containing 
mouldering remains of the hair and clothing of some of his men, 
Outside the building lay the boat of the Polaris, in which the 
party which abandoned the vessel on the 3rd of June, 1873, were 
rescued in August by the Ravenscraig, and beside it a second, 
rough, flat-bottomed boat built from the wreck of the Polaris 
herself, 

(Zo be continued.) 


THE CAXTON CELEBRATION, 


In continuation of our notice* of the collection of machinery 
and apparatus now exhibited at South Kensington, further 
reference must be made to the type composing machines in 
operation. Amongst these, one of the best known, is that of Mr. 
Alexander Mackie. This consists of two separate machines, one 
consisting chiefly of a key board and a series of punches arranged 
so as to make small holes in a band of paper, and in such posi- 
tions as are assigned to every particular letter or sign. This 
band of paper, after having passed the hands of the manipulator 
of the above apparatus, passes to the composing machine where 
it is placed upon a revolving spindle by which it is unwound. 
As the strip is thus moved, the holes in it cause it to play the 
part of the card in a Jacquard loom—that is, each hole in the 
paper passes certain small pointed levers answering to each 
letter, and which by entering the holes in succession operate 
small slides under each of the type boxes on a revolving table. 
The type is thus dropped from each box in such order as 
to spell each succeeding word, and is then delivered into 
receiving strips for “ justification.’ The composer is worked 
by power, and is wholly automatic, It has now been in use 
about eight years, and the machine exhibited is said to be capable 
of setting up 8000 letters per hour. Messrs, W. Clowes and Sons 
exhibit one of Hooker's type composers, which is entirely different 
from any other in its arrangement. The types are placed in a 
series of slanting troughs, standing at an angle of 52 deg., each 
trough being appropriated to a particular letter, “point,” or 
“space,” At the foot of each trough, and at right angles to it, 
is an endless revolving (carrier) tape, which receives the type 
when discharged from the trough, and passes it on to another 
tape running in a transverse direction. The last receives the 
several types in succession and carries them forward in their 
proper order to the “setting point,” where a “collector” 
arranges them in a continuous line ready for justifying. 

The discharge of the types from the trough is effected by 
means of a range of small electro-magnets, placed one behind 
each trough, and in connection with metal contact plates, at 
which the compositor operates. These contact plates are of 
different sizes, being, in fact, as to comparative size, shape, and 
arrangement, a copy of the ordinary “lower case” in use in 
every printing office, and thus the trained compositor in turning 
to this machine has almost nothing to learn or unlearn, Before 
these contact plates, as before a desk, the compositor sits and 
proceeds much as he is accustomed to do ; only that, instead of 
picking out the types from the boxes of his case, he touches in 
succession the corresponding contact plates with a wire “pointer,” 
which he holds in his hand like a pen. The touch instantly 
makes the magnetic contact, and the letter is set free to go on 
its way to the collector. Then, if by any chance it should 
happen that two letters were discharged together from a trough, 
a simple bit of mechanism, of its own accord and without in any 
way interfering with the working of the machine, seizes upon 
and dismisses the interloper, leaving the right type to continue 
its course. The process of touching the contact plates may be 
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literally as swift as thought, being limited only by the rate at 
which the “copy” can be mentally spelt, and to facilitate this 
spelling a “sliding copy-holder” is employed, by which the line 
of the copy which is being read, is kept always at the same level, 
and the compositor can, after looking from copy to contact plates, 
find his place on the copy again very readily. He thus soon 
becomes so used to the contact plates, that he estimates their 
relative positions and distances with ease and accuracy, and 
touches mechanically any one he desires. 

A working model of Mr. M. L. Miiller’s composing machine is 
shown, and a composing and distributing machine is sent by Herr 
Heinemann, 

Messrs. Newsum, Wood, and Dyson exhibit a well made litho- 
graph printing machine, the table of which travels backwards 
and forwards on a four-wheel truck running on rails, and com- 
manded by a connecting rod attached to a crank, This machine 
works very steadily and is well made. Models of the perfecting 
machines invented in 1818, by Cowper and Applegarth, and 
which with improvements in detail are now in general use, are lent 
by Mr. E. A, Cowper, M.LC.E.; but, though some rotary perfect- 
ing machines are shown, the collection seems to be made even 
more incomplete than it is, by the absence of the “ web” printing 
machines now used for printing the principal London daily 
papers. Ashley’s automatic paper feeder is an ingenious and, 
apparently, a successful machine. A pile of papers is placed on 
a table at one end of the machine attached to a press or printing 
machine, and the top sheet is lifted by hollow fingers exhausted 
of air, by means of a small Root’s exhauster. These fingers, 
operated by suitable cams and rocking shaft, transfer the sheet 
to a pair of rollers, by which it is passed to a set of automatic 
self-registering pads, and from thence the paper is seized by the 
grippers of the printing machine. The cross bar which carries 
the hollow fingers is itself hollow, and is provided with a pair of 
grating valves operated by a cam, by which they are shut just as 
the fingers should lift the sheet. The air that the exhauster 
receives must therefore pass through the fingers, thus causing 
an indraught of air, and afterwards a partial vacuum, by which, 
when the finger touches the paper, the latter is lifted. The 
finger carrying bar then lifts a little, and jets of air are directed 
at’ the edge of the pile of papers, by which the one being lifted 
is separated from the rest evenif damp. The bar then passes 
on, and just as the paper must be released to pass between the 
rollers, the above-mentioned valves are opened, the partial vacuum 
destroyed, and the paper therefore liberated. Messrs, Louis 
Simon and Sons exhibit a book-folding machine, which does 
excellent work, 

Stereo and.-electro-typography and zincography are well re- 
presented by Messrs. Dellagana in a small annexe, where the 
visitor may see all these processes in practical work. Stereo- 
typing is carried on by two processes, the first being that in 
which the stereotype mould is made upon the forme of type by 
means of plaster of Paris, The formeis taken by the stereotyper 
and the spaces between words partly filled up in order that the 
plaster may leave readily. A chase or frame is then laid upon 
the forme chase, and the plaster of Paris run all over the type. 
When this is “ set” itis removed and dried, and it then forms the 
mould for the face of the stereotype, which is cast in thickness 
equal to the length of ordinary types, the casting being made 
light by forming the thickness by means of ribs. The introduc- 
tion of this system of type-high plates by Messrs. Dellagana, 
about twenty-six years ago, removed a great many of the diffi- 
culties which prevented the use of stereotype for newspapers. This 
process is, however, not sufficiently speedy for daily newspaper 
purposes. For this work it often becomes necessary to have the 
stereotype plates upon the printing machine a very few minutes 
after the type forme comes from the composer, and this can only 
be done by means of a papier-miché mould, formed by knocking 
or driving, with a large flat brush, a sheet of softened paper, 
similar in character, except in its face, to the Japanese papers 
used now in this country for many purposes. The successful 
application of this material is due to Messrs. Dellagana. It is 
technically known as jlan, and after being knocked all over, the 
type, is dried and placei on a flat iron surface, strips laid round 
three of its edges, and then a flat plate screwed down over it so 
as to leave a space between the type impressed surface, and the 
flat plate, equal to the thickness of the strips. These plates, 
which are warmed, are then turned up into a nearly vertical 
position, and the type metal run in to form the stereotype plate. 
The whole of this is but the work of a few minutes. When the 
plate is taken out, it passes to the saw, and is squared, and next 
to the planing machine and is “ thicknessed,” and after this to a 
machine which bevels the edges by which the plates are held on the 
printing machines. Messrs, Dellaganaalso introduced curved stereo- 
type plates for the fastrotary printing machines used for newspaper 
printing, and by their process all the principal papers in London are 
printed. Electrotyping is illustrated by practical work, as is also 
transfer zincography, which consists in transferring impressions 
taken from a copper plate or lithographic stone to a plate of 
zinc. An impression is taken from the lithograph or copper, by 
means of transfer ink, on to a sheet of paper prepared so that 
upon wetting it, it will leave theink. This impression is laid upon 
the zine surface, the paper wetted and removed, and the ink 
impression thus transferred to the zinc. The plate is then treated 
with acid, which does not eat away the metal where covered 
with ink, so that a copy of the impression is obtained in cameo 
from which printing may be done. A complete set of plant for 
carrying on these processes is exhibited by Messrs. Dellagana. 
Type casting by hand and by power driven machinery is to be 
seen in the exhibition. There are two novelties in the collection 
which, however, have no connection with printing, namely, 
Messrs. Crossley Brothers “Otto's” silent gas engine, which is 
working some of the machinery, and to which we referred in our 
last impression ; and Messrs. Gilles and Humboldt’s gas engine, 
which is also a very quiet working one considering the nature of 
the propelling power. To this we refer in another page. As a 
collection of printing machinery the Caxton exhibition cannot 
be considered a success, but the machinery only forms one part 
of the collection. Though not complete, it may be considered 
sufficient to illustrate in a large degree the progress of invention 
in this branch of industry, and especially the great strides that 
have been made since Earl Stanhope made the first iron single 
pull press, since Kénig’s invention of the two-feeder machine, 
since Cowper and Applegarth’s and Hoe’s inventions, and 
since Bullock’s, Macdonald's, and Calverley’s practical realisa- 
tion of Nicholson's invention of tke principle of the rotary web- 
printing machine. 








THE COST OF THE SIEMENS FURNACE. 


Not much is known generally concerning the cost of Siemens’ 
furnaces. The following note upon the cost of six regenerative 
furnaces, built in 1875 at the Edgar Thomson Steel Works, near 
Pittsburg, for heating steel ingots and blooms, by Mr. P. Barnes, 
New York, will be read with some interest. These furnaces are of 
the ordinary Siemens type, and present no special peculiarities of 
construction. The bed of each is 8ft. by 20ft. clear inside of the 


walls and ports, The producers are placed ata distance of about 
200ft. from the furnaces, and the gas is collected in an iron tube 


| and led across the yard overhead. It then drops 





underground into 
the gas flue, and is distributed to the furnaces. A considerable 
weight of floor plates over the valve pits is included in item 39, 
but none of the general stock of floor plates for the mill were 
charged to the furnaces. 

In the Table No. 1 is shown the money cost of the furnaces as 
distributed to the several accounts named. In Table No. 2 is 
shown the proportion of each account due to each of the several 
items or classes of expenditure named. Jt is thus rendered 
possible, almost at a glance, to determine the money value in this 
particular case of each of the items named. The regular work of 
three of these furnaces in heating steel blooms for the months of 
January and February, 1877, was seventy-seven rounds per week 
of sixty blooms each, or 4620 rails 30ft. long per week, Each fur- 
nace will heat eight 14in. ingots for three rails each at one time. 




















Tae No. I. 
Account. Class, | Money. | Per cent, 
| Dollars, 
35 Producer, brickwork 8,087 112 
26 os castings .. 9,986 “138 
7 Gas flue Lae oe 4,777 *066 
88 Furnace, brickwo:k 29,705 "414 
39 ins castings ., 19,472 *270 
72,087 1-000 
Tasce No. II, 
Accounts. 
Item, Class. arcnan pene —- 
39 
1 | Lime.. ee ow 
2 ‘Sand.. ee 
3 Cement — 
4 Concrete .. _ 
5 |Redbrick.. .. .. on 
6 Fire-brick and clay aia 
7 Bricklaying i _ 
§ Skilled labour.. 0261 
9 Common labour | *0627 
10 |Teams .. .. ° Beem 
11 Bariron .. — | *06s — | 0239 
12 Castings .. _ 312 094) — | “5654 
13 Plateiron.. .. — ‘007 | °036; — | °1177 
14 Cooling tubes .. — 430 — —} = 
15 | Iron beams «s — "0465 — — | 70103 
16 Reversing valves .. _ _ — os 1866 
17. Charging hoppers .. _ 025 —_ _ 
18 Lumber .. .. .. _ 013 «+001 | *0026 
19 Hardware.. - - _ — | *C073 


1°000 1°000 1°000 1°0000,1°0000 





THE OSSETT WATERWORKS. 

As these works are now nearly completed, and a number of the 
inhabitants already enjoy some of the benefits and conveniences 
arising from a plentiful water supply, a description of them will 
doubtiess be interesting. Most of our readers know that as long 
ago as March, 1874, an agreement was entered into between the 
Ossett Local Board and the corporation of the neighbouring borough 
of Batley, that the latter should supply Ossett with a portion of 
the surplus water which they possess in connection with their 
extensive and costly reservoirs in the neighbourhood of Holmfirth, 

The conduit from the Batley corporation’s Staincliffe reservoic 
is about three miles long, and consists of a 10in. iron pipe, joining 
the corporation’s 15in. main at the Butcher’s Arms, passing % omer 4 
Batley Carr, Hanging Heaton, and Chidswell to Owl-lane, and 
then up through some fields to the reservoir. At the Batley end 
there are two meters, so that if one gets out of order while it is 
taken to pieces the other can be used. 

The site of the reservoir at Gawthorpe, between Owl-lane and 
Chidswell-lane, is one of the highest points in the district. The 
reservoir has a net capacity of a little over 1,000,000 galions. It 
is 15ft. deep—the bottom being an average of 7ft. below the ex- 
isting surface of the ground—and its mean dimensions are 100ft. by 
108ft. The bottom is of cement concrete, l6in. thick, rendered 
over with half-an-inch of cement mortar. The walls are of block- 
ing-faced masonry, with rubble backing, surrounded by clay puddle 
3ft. thick at bottom and 2ft. at top. The walls are founded on 
concrete, which is carried underneath both the masonry and the 
puddle, so as to make a secure and tight foundation. The roof of 
the reservoir is of in. brick arching, covered with 3in. of cement 
concrete to prevent the infiltration of surface water. It is supported 
by sixty-three cast iron pillars, resting on ashlar foundations, 
dividing the whole surface into eight spans. These pillars are 
connected by cast iron girders, upon which the arches are turned, 
the whole being tied from one side to the other by wrought iron 
tie rods, which pass right through the ashlar springers, and are 
secured at the other side by wrought iron plates, to prevent the 
possibility of the arches being thrust out of position. For venti- 
lation and lighting there are ten brick shafts, 2it. square, which 
serve to admit light as well, and remove any risk of blowing up the 
roof. The interior is reached by a flight of fifteen concrete steps, 
3ft. wide. It has the appearance of a spacious hall, sufficieritly 
well lighted to make every portion of it visible. The inlet pipe 
passes from the meter house through the walls of the reservoir at 
the north-west corner, and has a bell-shaped mouth over a small 
basin. At the north-east end are the two outlet pipes. The 
first is 9in. in diameter, called the ‘‘ low-level outlet,” intended 
to supply the whole of the township below Ossett-street 
side. The other is a Gin. pipe, called the ‘* high-level 
outlet,” and intended to supply Gawthorpe and Osseti- 
street side as far as the Flying Horse. Both these ae about 
a foot from the bottom to allow for sediment. Close by is the 
discharge and cleansing pipe, the end of which is Gin, below the 
bottom of the reservoir, so as to take the sludge, &c., when it is 
necessary to cleanse the reservoir. The overiow pipe is an upright 
one, connected with the discharge pipe. The mouth, which is also 
bell-shaped, is placed exactly at the top water level, so that should 
the water get above that point it will at once overflow and run 
away through the discharge pipe. The latter is a Yin. iron pipe 
until it gets beyond the reservoir boundary, when it consists{of 15in. 
fire-clay pipes. The bottom of the reservoir is apparently as hard 
as stone, and one great advantage of its smoothness is that nearly 
everything will run off byits own gravitation, reducing to aminimum 
the labour of cleansing. There is a fall of 2ia. from one side of 
the bottom to the other. The masonry is all pointed in cement 
and built in liaslime. Ascending to the open air once more, we 
reach the top of the reservoir. The thickness of the concrete is 
increased between the haunches of the arches in order to add to their 
stability. There will be a covering of earthwork to a depth of 
about 1ft. 9in., with Gin. of soil, forming a plateau which is to be 
sown with grass. The stone copings Of the ventilating shafts will 
be just above the surface, and each opening is protected by a light 
iron grating. On the west and north sides of the reservoir there 
are retaining walls of rubble in mortar, coped with tooled ashlar 
Gin. thick. On the south and east sides the emban\ ment runs out 
to its own level. A flight of ashlar steps 5ft wide, founded on con- 
crete, leads to the top of the reservoir on the north side. On this 
side of the reservoir is also a valve well for the outlet pipes, 5ft. 
square, with walls of 14in. brickwork on three sides, and 18in. on 
the side next the reservoir. The excavation is in the carbonifer- 
ous sandstone formation, consisting chiefly of clay and shale. An 
average of 9in. or 10in. of coal over the reservoir bottom has been 
sold by the board. The reservoir is surrounded by a boundary wall 
of rubble in mortar, coped with pitch-faced angular coping stones, 
It is approached by a roadway from Chidswell-lane, with a gateway 
at the entrance. It is expected that the reservoir will be finished 
in about a week, and it will be then filled with water to test its 
tightness, Should this prove satisfactory it will be ready for use, 
—The Ossett Observer. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA,.—Messrs. GEROLD and Co., Booksellers. 

LEIPSIC.—A. TwietmeyveEr, Bookseller, a 

NEW YORK.—Tae Wittmer and Rocers News Compaxy, 
81, Beekman-street. 











PUBLISHER'S NOTICE. 


*.* This week is published a Double Number of THE ENGINEER 
containing the Index to the Forty-third Volume, including a 
Complete Classified List of Applications for and Grants of 
Patents issued during the past six months, Price 1a, 





"0 OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform co ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be rorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. . 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. ; 
«,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications, 

W. B. (Carlinghow).—A letter lies at our opice for this correspondent. 

B. H. anp Sons.— We are unable to sind that the process of bleaching referred 
to has been brought into practical use. It would not coat much to try it. 

F. pk H.—Metallic rings are used in this country to pack pistons. There are 
many systems of constructing ond combining these rings, almost every maker 
Sollowing his own devices in this respect. 

J, N.—Consult the pages of Tuk Exoinerr, as, for instance, page 300, 
November 7th, 1873, and the Minutes of Proceedings of the Institution of 
Civil Bagineers, in which you will sind several papers on the subject. 

H. V.—We have heard nothing whatever of the practical use oy such an 
apparatus, and imagine that, like scores of similar patents, it has never 
been actually emploved. You should write to the patentee iy you want 
proper mformation, 

J. G.—The locomotives to which you refer were designed by Mr, Drwinmond, 
and it is not remarkable that you should trace a resemblance between his 
practice and that of Mr. Stroudley, seeing that Mr. Drummond was, if we 
are not mistaken, his pupil for some time. 

J. D. (Lewisham).—J¢ is quite true, as you suppose, that the power exerted 
by a traction enyine is of necessity greater than is necessarily on any received 
theory of common road resistance, but we are unable to give an explanation 
of the cause which can be considered quite satisfactory. 

. C.—Your invention is very pretty in theory, but we do not think it could 
be got to work in practice. Have you any data which is conclusive that the | 

sand could be carried as you suppose without enormous waste of power * | 

| 
| 








i 


The action would be that of an induced current, and would not be direct, 
as you suppose. 

H. 8.— Your question is too dificult to be solved by us, and we must refer you 
to some higher authority. It is not every one who can give you the proper 
dimensions for a boiler required to supply steain of 100%, pressure to 
“a pair of direct-acting engines making 250 revolutions per winute.” Nor 
can we fora the least idea how many cubic feet of water they will require 
per hour. You might as well ask us how much water a tank will hold. 





SCREW-DRIVERS. 

(To the Bditor of The Bagineer.) 

Sin,—I have a round steel screw-driver stamped “ Hitching and | 

Co., Halifax and London,” and desire to procure more, but do not know | 

the address of the makers, as I do not see it in the Trade Directory. 

I am informed that the price is about 45s. per ewt. Can any of your | 

readers give me the address of this firm’ SckhEW'EM, 
Hornsey, July 18th. 








SUBSCRIPTIONS. | 
Tae Enoteer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, f preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 
Half-yearly including dowhienumber).. .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. «. £1 9s. Od, 
If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Enoinean is registered for transmission abroad. 
Cloth Cases for binding Tak Exutneer Volume, price 2s. 6d. each. 
The following Volumes of Tue EnGinrER can be had, price 18s. each—Vols | 
3, 5, 10, 14, 21, 24, 25, 26, 38, 40, 41, 42. 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be | 
received at the following rates. Subscribers paying in advance at the | 
following rates will receive Tux ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 


rates. 
Remittance Post-o, 


by office Order. — Australia, Belgium, Brazil, British 
Colum’ British Guiana, Canada, Cape of Good Hope, Denmar! t, 
France x only), Germany, Gibraltar, India, lialy, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 


Zealand, Portugal, Roumania, Switzerland, Tasmania. he 


United States, West Coast of Africa, West Indics, China via South- 


ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 

and ria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 

Singapore, Spain, Sweden, £1 1és. Chili, Borneo, and Java, £2 5s. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with all practical re- 
gularity, but regularity cannot be guaranteed in any such case. AU 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLiverED BEFORE Six O'CLOCK ON 

‘muRsDAY Evenine in caco Week. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue Enoineer, 168, Strand. 
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FRIDAY, JULY 20, 1877. 
THE SHAH AND THE HUASCAR. 

A the civilised world knows by this time that Rear- 
admiral De Horsey, commander-in- chief of our naval forces 
in the Pacific, has carried out the most interesting naval 
experiment of the age. In other words, he has given us 
the first real fight between modern men-of-war, and the 
results are very interesting and instructive. The Huascar, 
a Peruvian ironclad, was seized by an aspirant to the 
control of Peru, and Admiral De Horsey was informed 
that she had committed certain depredations on English 
merchants. Whether the accusations were true or not we 
shall not pretend to say. The gallant admiral saw no 
reason to doubt their substantial accuracy, and he sent her 
Majesty’s a Shah and Amethyst in pursuit of the 
culprit. On finding her—which was not effected without 
great difliculty—she was asked in the regular way to sur- 
render at discretion. She refused, and a sea fight began. 

















The — parts were played in the episode by the 
Shah and the Huascar, the Amethyst acting as a super- 


numerary, because—suggestive fact—the pop-gun ordnance 
which she carries was of little use. The Huascar_ is 
an ironclad turret ship, built by Messrs. Laird, 
of Birkenhead. She is 200ft. long, propelled by a single 
screw, and has a draught of water of 14ft.; her freeboard 
is 5ft. She is divided into four compartments by 
three bulkheads—one before the turret, one abaft and 
before the engine-room, the other abaft the engine-room. 
Special arrangements are made for repelling boarders 
by throwing boiling water from three firemains on to the 
upper deck. The skylights and hatchways are in action 
replaced by 2in. iron plates. The boilers are new, and 
the vessel can steam eleven knots with ease. The plating 
on the hull is 43in. ivon, tapering to 2}in. at bow and 
stern, with l4in. teak backing and inner skin of Zin. iron; 
the turret has a 54in. plating, with 14in. backing and 
2 inner skin. The turret is hung round inside with mats 
of painted canvas, stuffed with oakum, to lessen con- 
cussion and stop splinters. The turret revolves by 
winches worked in the inside ; the guns are run in and 
out by winches in the rear. The projectiles are whipped 
up from a port under the muzzle. The turret mounts two 
300-pounder Armstrong M.L.R. guns, throwing segment 
and common shell and chilled shot, and a steel battering 
shot—the two former, being fitted with percussion 
fusees, were used during the action. She has a 40- 
pounder gun on each side of the quarter-deck, and one 
12-pounder aft under the poop—all Armstrong M.L.R. 
The conning tower under the centre of the bridge is thickly 
plated and has a telegraph to engine-room ; an open 
grating in the floor shows the steering wheel immediately 
underneath. This, it will be seen, is rather a formidable 
vessel for an unarmed ship to attack. The Shah is an 
unarmoured cruiser, 342ft. long, 51ft. 4in. beam, drawing 
20ft. forward and 24ft. aft. Her tonnage is 4039. Her 
indicated horse power is 7500; her nominal speed is 
16°5 knots, and her armament did consist of twenty-six 
64-pounders ; recently, however, a change has been 
made, and she now carries on her main deck sixteen 
6$-ton guns and two 64-pounders, while on the upper deck 
she mounts two 18-ton guns and six 64-pounders. The 
1k-ton guns only seem to have been of much service 
during the action. The combat began late in the 
afternoon off the west coast of Peru, near Iquique. 
‘The Huascar made for the town of Ylo, and fought steam- 
ing up and down in front of it in a somewhat difficult 
navigation. The Shah could not get near her except once, 
when she was so close that shot from her Gatling gun 
penetrated the funnel of the Huascar. A _ treméndous 
quantity of powder was burned on both sides and very 
little damage was done—to the Shah none whatever. 
The injuries inflicted on the ironclad are thus described by 
aun eye-witness :—“ As near as could be judged, from 
seventy to eighty projectiles must have struck the vessel, 
principally about the upper deck, funnel casing, bridge, 
masts, boats. Numbers of pieces of shell were sticking into 
the woodwork ; one 9in. common shell struck the hull the 
starboard side, about 2ft. from the water-line and 50ft. 
from the stern, in the foremost ward-room cabin, bursting 
in the backing—the head, splintered in all directions, 


wounded one man ; the base continued its course, killing 


the sentry and going through the casing in an opposite 
cabin, brought up against the inner skin ; the plating at 
this spot was 3}in., same backing and skin. One bulwark 
each side was blown away. Two 64-pounder shell had pene- 
trated the bulwarks and left indentations in the plating ; 
one heavy shot, evidently a ricochet, hit upper edge of 
plating, starboard side, scoring it toa depth of 3in., after 
going through the bulwark ; another hit the plating 2ft. 
trom water-line at an angle, making a dent of 2in. in depth 
and 18in. in length. On the port side there was a similar 
shot to the ricochet. The hull itself showed that several 
64-pounder shell had struck it, only leaving a mark. One 
shot struck the poop on port quarter and went out on star- 
board side, splintering on an iron beam. The funnel 
casing and funnel had been struck about twelve times by 
shot, and pierced by the Gatling gun. The turret had 
only been hit once by a Tin. projectile, hitting direct and 
penetrating 3in. Port fore rigging was shot away, and 
every boat destroyed.” Cons*dering that the Shah and her 
consort could bring about five runs to bear far the one 
used by the Huascar, the results are, to say the least, un- 
satisfactory. A Whitehead torpedo was slipped at the iron- 
clad while she was close to the Shah, but the Peruvian 
being then actually$changing her course, left the torpedo 
to go on its way unchecked. 

The lessons taught by the encounter are that the deck 
or unprotected guns of an ironclad can be rendered useless 
by a preponderating fire from an antagonist, and that an 
incessant rain of small projectiles kept up against a turret 
at close quarters may so far demoralise the crew within 
that turret as to render it extremely doubtful if the guns 
can be used to any advantage. In no other way can we 
account for the facts, first, that the Shah was not once hit 
by the turret guns of the Huascar ; and, secondly, that 
the crew of the latter ship were so demoralised that the 
officers had to work her guns themselves. It is easy to see 
that a resolute enemy, by running close alongside a turret 
ship and continuously firing at her ports with rifles, Gat- 
lings, and grape, might render it impossible to open these 
ports for a moment without the destruction of those work- 
mg the gun inside ensuing. It may be urged that the 
crew could seek protection round the gun, but although 
this might be the case if solid bullets were used by 
the enemy, the facts would be materially altered 
if small shells were fired instead. Be this as it 
may, an overpowering fire kept the guns of the Huascar 
nearly useless. The next fact worth notice is that 
at a very moderate range only one Qin. shell fairly 
penetrated the side of the Huascar, although the fight 
lasted three hours. The other shells either did not strike 
at all or did so at such an angle that they failed to go 
through, which leads to the conclusion that any commander 
of an ironclad who chooses to fight the long-bowl game at 
sea can do so without much risk from the heaviest guns, 
even though his ship has a very small protection in the 
shape of armour. The endurance of the Huascar will do 





much to reinstate thin ironclads in favour; and it 
goes far to show that the old Warrior and Minotaur may 
rove exceedingly useful vessels in naval warfare. It will 
+ seen that even when dealing with 44in. and 5sin. 
armour and Yin. guns it is not only necessary to hit a foe, 
but to hit him fairly. If this is not done, the shell or 
the shot fails to penetrate. We have already called atten- 
tion to the great powers of resistance which inclined 
targets probably possess. It is a curious fact that few or 
no experiments have been carried out to test their true 
value. It is again to be observed that firing on sea is a 
very different thing from firing on land. The rapid move- 
ments of the contending ships, the motion of the sea, and 
the excitement of the gunners combine to render the 
shooting on both sides more or less wild. An able naval 
gunnery officer once assured us that as far as accu- 
racy was concerned, rifled guns possessed little or 


no advantage at sea over a smooth bore. “At 500 
yards,” said he, “I can hit in smooth water a 


ship’s long boat, with the 98 ewt. smooth hore gun at 
every round. I could do no more with a rifled gun. At 
1000 yards I can hit a long boat once out of three shots ; 
if there is a little sea on, no gunner living can do as much 
either with smooth bore or rifle.” From the lack of actual 
experience in the use of rifled guns at sea, we fear that 
there is a tendency to over-estimate their value ; and it 
may yet be found that unarmoured heavily armed ships 
possessed of sufficient speed could hold their own with 
ironclads. The latter cannot hurt the former because they 
cannot hit them; but, unfortunately, the unarmoured 
cruiser cannot hurt the ironclad whether she hits her or 
not unless she shoots straight and hard. Thus a combat 
between two such ships may all readily end in smoke. 
The Whitehead torpedo, used for the first time in 
naval warfare, was, from the c'rcumstauces of the case, 
as we have already stated, ineffective. We under- 
stand that arrangements are made by which a White- 
head torpedo is scuttled and sinks at the end of its run. 
We trust that this event has taken place as regards that let 
slip by the Shah. It is something dreadful to contemplate 
the idea of such a fish cruising about at its own sweet will 
on a somewhat crowded coast. Circumstances might 
arise, however, under which it would be advisable to keep 
the sinking of a fish torpedo under control. We are not 
aware whether this circumstance has or has not been con- 
sidered by those who make these pretty little craft. 


THE COMMITTEE ON STEAM BOILERS IN THE NAVY. 

WE are happy to be able to state that the report of the 
select committee appointed to “inquire into the causes 
of the deterioration of boilers in her Majesty’s navy and to 
propose measures which would tend to promote their 
durability” will be laid before the House of Commons 
about the endof this month. It is now in the printers’ hands. 
A blue book of 843 pages, containing minutes of evi- 
dence, sub-reports, descriptions of experiments, &c., will 
accompany the paper. This blue book has already been 
laid before the Board of Admiralty. The committee con- 
sisted of Captain Aynsley, R.N., who succeeded Admiral 
Elliott as chairman, Mr. John Trickett, Mr. C. Tookey,and 
Mr. D. Phillips, Mr. E. Watson being the secretary. <A 
great deal of the work was performed, as chemist, by Mr. 
Tookey, who was at one time assistant to Dr. Perey. Mr. 
Phillips’ long connection with the Peninsular and Oriental 
Steam Packet Company proved of considerable value. It 
would be premature at present to enter into details; but 
the circumstances of the enquiry may be indicated. It was 
found after a host of witnesses had been examined that 
hardly a step had been made towards the end. The 
fact became but too apparent that as regards the 
causes which induce the deterioration of steam boilers, 
little or nothing was thoroughly known. The witnesses had 
their own experience and their own opinions, and these were 
so conflicting that nothing could be made of them. The 
engineers of the Royal navy supplied no evidence more 
conclusive or more valuable, and ultimately the committee 
were compelled to carry out experiments for themselves, 
in order to obtain information which could not be derived 
from the engineers of the navy, of our principal steam 
lines, or from the heads of the marine engine building 
firms of Great Britain. The inquiry thus begun is by no 
means complete, and it is anticipated that Parliament will 
be asked to reappoint the committee in order that they 
may continue investigations which promise to be of great 
value. 

As regards the report itself, it will be found when it has 
been made public that the principal conclusion arrived at 
is that the corrosion of boilers worked in conjunction with 
surface condensers is due to the acidification of the water; 
how brought about is a matter hardly yet definitely settled. 
The remedy proposed by the committee, based on the 
experiments carried out by Mr. Tookey, cousists in suspend - 
ing zinc in the boiler, which in some way of which no 
really satisfactory explanation can be supplied, checks 
corrosion to a very considerable extent. In addition to 
this only fresh water properly treated with an alkali is to 
be fed into the boiler to make up for waste. The object to 
be kept in view is to maintain the water at all times in a 
slightly alkaline condition, and this being done, little 
trouble will be caused by corrosion. We confess that 
although we see no difficulty in the use of zinc, we see 
a great deal in the use of alkalies. Few owners of mer- 
chant steamers, at all events, will be disposed to entrust the 
pumping of soda, potash, or lime, in solution into boilers, 
to any but first-class engineers, who are none too plenty in 
our mercantile marine. There is again a certain amount 
of uncertainty as to the result likely to be produced, as 
for example in priming, which is likely to render the mea- 
sure unpopular. 

It is worth notice that boilers in the navy do not appear 
to suffer more when worked with surface condensers than 
they do when supplied with salt water from jet condensers. 
A report on boilers, made in the end of 1873, to the Con- 
troller of the Navy, and published in the minutes of 
evidence under notice, contains much useful data on this 

oint. For example, the worst case"of boiler destruction 


nown in the navy was suffered by the Daphne, 1927 indi- 
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cated horse-power, surface condensing engines, 30 Ib. pres- 
sure. The boilers of this ship lasted only two years 
eleven months and thirteen days. The Daphne was on 
the East Indian station the whole time. Her condensers 
had copper tubes. The Vestal, a very similar vessel, 
with brass tubes in her condenser, gave much better 
results, her boilers lasting four and a-half years, 
In the case of the Nymphe, with copper condenser 
tubes, the boilers lasted four years two months and eleven 
days. In the Dryad, with brass condenser tubes, they 
were not worn out for four years and eleven months. In 
the Eclipse, with copper tubes, the boilers lasted four and 
a-half years nearly, while in the Niobe they were not worn 
out for six years and ten months. On the other hand, 
the boilers of the Bullfinch, with jet condenser, lasted 
four years only; those of the, Plover six years and two 
months, and those of the Myrmidon four years and one 
month only. From this it will be seen that surface con- 
densation is not the only culprit. 


RECKLESS COALMINERS. 

Art the Barnsley Police-court, the other day, a case was brought 
before the local justices which fully demonstrated the proverbial 
recklessness of many of the colliers; and is by its result 
calculated to prove a salutary lesson to those who are employed 
elsewhere. The prosecution was one which was instituted by 
the proprietors of the Monk Bretton Colliery against a miner 
named Joseph Watson, who was charged with breaking down a 
trap-door, whereby the ventilation of the pit was so interfered 
with that the lives of one hundred other miners were placed in 
jeopardy. For the prosecution, it was shown that the defendant 
when he went to work on the night shift had only four corves, 
whereas next morning he had seven, so that he must have got 
the three additional ones during the night from the engine plane, 
inasmuch as none were let down during the night by the engine. 
It was surmised that he had obtained the corves by breaking 
down this door, by doing which the ventilation of the workings 
was totally cut off for the time being, and had gas accumulated 
and ignited, the whole of the pit would have been blown up and 
one hundred men’s lives lost. For the defence, it.was alleged 
that as the defendant and another man were fetching the three 
extra corves from the “pass bye,” the corves got away from 
their control and smashed in the door, This was toa certain 
extent corroborated by the fact that the ends of two of the 
eorves were found to be broken in. The prosecution, however, 
very properly pressed the case, and the Bench, saying that the 
defendant had jeopardised the lives of so many men besides his 
own, inflicted the wholesome punishment of three months’ impri- 
sonment, without the option of a fine. Sentences of this calibre 
would soon make similar offences much rarer than at present. 


HOW TO STOP TRAFFIC. 

THE redoubtable Jr. Punch once informed his readers that an 
organisation existed in London known as “The Society for the 
Interruption of Traffic in Metropolitan Thoroughfares.” This 
society, we have reason to believe, has extended the sphere of its 
operations. Fleet-street is now undergoing the agonies of being 
paved by the Asphaltic Wood Pavement Company. It is pro- 
bable that the process is more painful than any other ever suf- 
fered by the inhabitants; at least, we can call to mind no 
instance in which the repaving of a street has occupied so long a 
time or caused so much nuisance from the smell and smoke of 
asphalte. It is probable that the operation will be complete in 
about three weeks, and the new roadway will then no doubt be 
a great improvement on anything that has gone before. But we 
have reason to believe that, under the baleful influence of the 
society we have named, the new roadway will not be down a 
month until it is ripped up to repair certain gas mains, and the 
operations of this company will no sooner be concluded than 
the water company will begin. Why is it that these companies 
cannot carry out all the repairs and make all the renewals they 
want to make now, iastead cf postponing them for two or three 
months’ A beautiful instance of the operation of Mr. Puach’s 
society is afforded by the fact that, the traffic of Fleet-street 
being entirely stopped and diverted to the Thames Embankment, 
that otherwise noble roadway has been contracted so that two 
vehicles can barely pass each other in order to make room for the 
operations of the steam roller. There is a time for all things, 
and we cannot think that Fleet-street and the Thames Embank- 
ment must of necessity be both blocked at the same time for 
repairs. 

CHESTER SUSPENSION BRIDGE. 

The Grosvenor and Queen’s parks, at Chester, are united by a 
suspension bridge for foot passengers, of considerable span. 
This bridge requires careful examination, if the Bath catastrophe 
is not to be repeated. It is constructed in a very unusual way. 
The main chains consist of jin. round rods with eyes turned 
up, and nominally welded, on the ends, which are united by 
transverse pins. Each chain consists, where it crosses the pier, 
of seventeen of these rods, while only about four are left at the 
middle, two rods being dropped at each joint from the main 
chains to form the suspension rods to the roadway. These do 
not descend at aright angle to the roadway, but are steeply 
inclined, the top euds at each side pointing to the pier. We 
have not in our possession sufficient data to calculate precisely the 
strains on these chains, but so far as we can see it considerably 
exceeds 5 tons to the square inch. Now round rods with eye 
bolts made by bending the rod round the beak of an anvil and 
welding up the opening are certainly not to be trusted with 
more than 3 tons per square inch in suspension bridge work. 
The roadway of the Chester bridge has no vertical or lateral 
stiffness, and the whole structure sways about most unpleasantly 
in a high wind. The flooring planks are in bad order, too. We 
believe that the bridge was erected many years since. That the 
Chester authorities have no great confidence in it, is proved by 
the circumstance that a policeman is kept patroling it to prevent 
persons from standing on it, and so accumulating weight in 
places. When there are regattas on the river, it is almost impos- 
sible to keep a crowd off. The Board of Trade ought certainly to 
have this bridge examined and reported upon. If it is all right, 
well and good ; no harm will have been done by our word of 
warning. If it is found to be as dangerous as we assume it to 
be, then our advice may prevent the occurrence of a very grave 
calamity. 





MACHINERY AND THE FACTORY ACT. 

Frew men are better informed upon the value of machinery, 
whether to individual industries or to communities, than factory 
inspectors, who indeed are the creatures of machinery. The 
joint report of these officials for the half year ending with June 
has just been presented to Parliament. Further restrictionsare 


THES ENGINEER 





J uLy 20, 1 877. 








the sub-inspector for the eastern counties, points out that the 
testimony of most old brickmakers is loud in condemnation of a 
system to which dislocated limbs, chronic rheumatism, paralysis, 
and consumption are directly traced. The brickmakers who 
continue this laborious method have now no excuse for it. 
They know very well that a machine has been devised and has 
been widely adopted for doing the work effectually and to the 
hurt of noone. Mr. Lakeman points out that a pug mill, “in 
which this most laborious and di-:tressing work could be done,” 
can be set up for #4. Earth treading is unnecessary, it is con- 
demned, and the Legislature should prohibit it. Very different 
from such occupations as brickmaking are those which mostly 
come under the supervision of Mr, Henderson, the sub-inspector 
for the West Metropolitan sub-division. It is noteworthy that 
since 1870 the number of paupers in London has decreased one 
half, and there has in the same time been as large a reduction in 
the number of known thieves and bad characters, That much 
of this is traceable to the ingenuity of the machinist Mr. Hen- 
derson would seem to have no doubt whatever. He lays it down 
that the introduction of the sewing machine has revolutionised 
tke conditions of employment for women and girls in London ; 
and it is to the wide use of these machines, and the advance 
which they have brought about iu the wages of such workpeople, 
that Mr. Henderson mainly attributes the diminution of 
pauperism which has taken place. The machine is a greater 
philanthropist than the world is accustomed to believe. 


SOMETHING LIKE A STRIKE. 

Ovr friends in the United States cannot be said to be so expe- 
rienced in the matter of strikes as we here most unfortunately 
are, but if the news we have received during the last few days 
be not exaggerated, they are in a fair way of gaining the expe- 
rience, and that pretty rapidly and thoroughly. It appears that 
recently the Baltimore and Ohio Railroad Company announced 
an intention to reduce wages by 10 per cent. This resolution, 
which was accepted by all the servants of the company except- 
ing the stokers and brakesmen of the goods trains, came into 
force on the 16th inst. As a matter of course in these days, the 
stokers and brakesmen struck, and they struck hard. There was 
at first no difficulty in filling their places, and although the 
strikers did their best to stop the working of the trains, the 
police interfered and enabled the trains to be run. Accord- 
ingly traffic at the Baltimore end has not been materially 


interfered with, except that so far one train has been 
destroyed by the intentional misplacement of a switch. 
At Martinsburg, however, matters were carried further. The 


police arrested the ringleaders, but the companions of the latter, 
reinforced by a large body of citizens, attacked the police and 
overpowering the railway authorities, took possession of the 
station and absolutely stopped all goods traffic. The vice-presi- 
dent of the company in despair appealed to the Governor of 
West Virginia for protection. The appeal resulted in the 
despatch of two companies of soldiers, seventy-five of whom 
took charge of a goods train and endeavoured to start it. This 
was too much for the strikers to endure. Massing themselves 
for the attack, they fired on the train, wounded a soldier, and 
were in turn fired upon with considerable effect. The strikers 
now rushed to uncouple the train : the troops held their ground, 
but could dono more, until the driver and stoker ran away, 
whereupon the officer commanding said that if the servants 
deserted their posts he could do no more, and so retired with 
his men. Matters had now come to a pretty pass. No less 


to overcome them. The railway was thoroughly under the con- 
trol of the rioters. Eighty locomotives are gathered there, but 
none allowed to depart. A committee of the strikers notified to 
the drivers that anyone attempting to start the locomotives 
would be shot. At noon on the 16th, a cattle train was put in 
motion for Baltimore, but the strikers compelled the drivers to 
run into a stockyard, where they unloaded the cattle. At 
3 o'clock the rebels were still triumphant, holding the line and 
paralysing the goods traffic of the entire railway. The troops 
were passive, awaiting the Governor's instructions. At Balti- 
more the railway officials themselves detained the trains, pre- 
ferring not to forward them till the trouble was settled. A 
telegram despatched on Wednesday stated that the strikers 
were in full possession of the line at Martinsburg and westward 
to Ohio river on both branches, the strike having extended to 
Wheeling, Grafton, and elsewhere. All goods traffic was 
entirely stopped, over seventy trains being blockaded. The 
troops sent to Martinsburg sympathised with the strikers. 
Another company of soldiers were ordered from Wheeling, and 
arrived at Martinsburg on Wednesday, but had not left the train 
which brought them. All was quiet at Martinsburg, for the 
simple reason that nobody disputed authority with the strikers, 
who, having stopped all the trains, were waiting to see what 
action the railway company will take. There was no difficulty 
then at the Baltimore end of the line. The sympathy of the 
West Virginia Militia for the strikers was stated to be so marked 
that the Governor found he could not depend upon them, and 
therefore he telegraphed to the President to send Federal troops 
into West Virginia to suppress civil violence, but at the War- 
office the Governor’s telegram was not deemed explicit enough 
for action to follow upon it, and he was therefore asked to give 
further irformation. There our information ends, and it is 
impossible to form any idea of the nature of the next news we 
shall receive. Maybe we shall be told that the strikers have 
assumed the position of directors as well as their functions. 
After all, the stoker represents a great power in the States, and he 
must be “cracked up” a bit or there will be trouble. 








REVIEW. 


The British Judges’ Reports on the Centennial Exhibition. 

In these days of bookmaking it is perhaps praise to say 
that a work is tooshort. But wecould certainly have well 
received a more voluminous volume than the one before us 
on such an interesting subject as last year’s Centennial. 
Certain of these reports consist of little more than a page of 
matter ; and only one is somewhat meagrely illustrated. It 
is, in fact, well observed by one of the writers, that “ in the 
absence of drawings, “his essay” is necessarily incomplete, as 
the very best and most precise descriptions of machinery are 
extremely imperfect without delineation, the true, perhaps 
the sole, language of technology. It is doubtful whether 
the most precise description is not surpassed in distinctness 
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by the simplest sketch ; and even the most skilled expert 
may be puzzled by a verbal description, however precise.” 
Nevertheless, the reader may cull a great deal of important 
and varied interesting matter, as was to be expected 
from the recognised abilities of the majority of the 


necessary, and the inspectors’ report will help to bring them | gentlemen temporarily honoured by the Queen’s Com- 


about. It is lamentable that the practice of treading earth 
should be ‘continued in any of our brickfields, Mr. Lakeman, 
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mission, and from the nature of the subject. At the same 
time we think that the Commission would have rendered 


than 1000 strikers held the line, and the troops were too weak | 





valuable service if certain other important questions had 
been treated on. For instance, how is the American 
patent law really working; and are there any complaints 
from any class about it?) What is the actual truth about 
the silver mines of Nevada; the Emma mine more espe- 
cially? How about the American grain trade, and its 
chances of annihilating that of Russia? What about the 
scientific means of bringing over the beef of Texas? <A 
good and precise account of the 4,000,000 oilwells of Penn- 
sylvania would have been valuable. 

The first in order, the most lengthy, and, at the same 
time one of the most valuable reports, is that by Mr. 
I. Lowthian Bell, “ On the Iron Manufacture of the United 
States of America, and a Comparison of it with that of 
Great Britain.” From both a financial and a practical point 
of view this essay deserves the careful study of ironmasters 
on both sides of the Atlantic. Interesting in itself, and as 
bearing on the application of gas furnaces to ironmaking, is 
the statement that :— 

** On boring through the strata on the confines of the oil region 
immense accumulations of light carburetted hydrogen are met with, 
and such is the confidence reposed on its continuance that a firm 
near Pittsburgh has laid a pipe 17 miles in length to convey the 
gas to their works, Upon the cccasion of my visit 250 tons a week 
of finished iron was being made almost exclusively by this gaseous 
fuel. The ‘ gas well’ itself cost under £2000, and it is capable of 
doing the work of more than 500 tons of coal per week. The 
quantity required to make «a ton of puddled iron was stated to be 
only 3500 cubie feet. If this be correct, as a ton of gas coal con- 
tains nearly three time this quantity, and one ton of coal at least 
is consumed in puddling every ton of iron, it follows that there is 
an immense advantage in burning gas instead of solid coal.” 


The failure of the revolving puddling furnace in America 
is confirmed by the recent evidence of Mr. Bell. He 
noticed a novelty, which, however, was last year shown at 
the Kirkstall Forge, Leeds. This is 
“That of ‘cold rolling,’ in which bar iron is passed through rolls 
when cold about a dozen times. The reduction in sectional area is 
that represented by jin. in thickness in a bar 2in, in diameter. 
The iron come out with a surface so bright and clean as to serve 
without further preparation for shafting, or even for piston rods ; 
and not only is its hardness, but also its tenacity is said to be 
materially increased.” 


Another valuable report is that by Dr. Anderson, on 
machine tools; and it is written all through in a tone of 
absolute enthusiasm for American ingenuity. On hydraulic 
forging, Dr. Anderson writes :— 

‘* Where articles have to be repeated, as in making the inter- 
changeable parts of railway bridges, there is scarcely any skilled 
handiwork required. Coloured labour brings forward the bars of 
iron on trucks or otherwise ; the ends of the bar are heated in a 
furnace, and then putinto a set of dies which are surrounded with 
and worked by hydraulic pressure. A touch of a handle by a 
skilled attendant causes the dies first to hold firmly and then to 
set up or shorten and squeeze the hot iron into form, If there is 
a hole to be made, a taper mandril passes through the dies, driving 
the red hot iron into every crevice of the steel mould, the whole 
operation occupying only a few seconds. In connection with these 
hydraulic forging machines an accumulator is used, and the 
cylinders being of large diameter, the hot iron is like soft clay in 
the hands of the potter, and pieces of work that would occupy a 
good smith with a couple of strikers for half a day are made 
verfect at once, and at a small cost; the chief expense for labour 

eing the removal of the bars of iron to and from the smithy. The 
great expense is in the tools and plant, which could only be incurred 
in a country where the work is systematised to admit of repeti- 


tion.” sd 


The use of belting seemed to us to be carried further 
than with ourselves :-—— 


“* With drilling machines the Americans find that vith a given 
quantity of power more work is done with a belt alone than with 
the usual system of wheel-gear intervening. This fresh light 
dawned upon them unexpectedly. A certain article required in 
great numbers was at first drilled in geared machines entirely. 
During an emergency belt drills were extemporised as a makeshift, 
when it was found that the workmen on the new tools made more 
piecework wages than the other men. At first the advance in pro- 
duction was accredited to the superiority of the new men, but on 
transposing them it was found to be due to the belt system. On 
further experiment it was found that spur-geared machines only 
were superior to machines having the customary bevelled gear in 
addition. Accordingly the belt unaided is superseding the gear 
system in the best workshops for all drilling where repetition is 
involved,” 

With regard to punching metal and shearing and detru- 
sive operations generally, the firm of Hoopes and Townsend, 
of Philadelphia, exhibited a novelty in punching, not 
shown in operation, which created a sensation :— 

** The articles shown consisted chiefly of nuts and other similar 
perforated specimens ; all were of remarkable beauty, and were given 
away in profusion. These nuts had two peculiarities, they were 
of inordinate depth, and showed clearly that they had been 
punched cold, Visitors, however, did not hail this new fact in 
practical science, they said it was an impossibility for a gin. punch, 
however good the quality of steel, to penetrate through ljin. of 
cold iron; that whatever might be the explanation, a punch of that 
diameter could not do it without being broken or crippled. 

“*In time the secret leaked out, for it wasnoimposture. The firm, 
in punching, take advantage of the fluid property of solid cold iron 
or steel by introducing the element of time into the performance 
of the operation, giving to the punch only such a load of pressure 
as it can comfortably sustain, then giving up the reins to nature, 
when the instrument penetrates at a rate dependent on and in 
preportion to the fluidity of the mass.” 


He also notices the greatly extending application in 
America of the emery wheel to much work for which the 
planing and shaping machine were used; and not by hap- 
hazard grinding “ but by well-defined movement, rendered 
«s certain in its action as the ordinary tools employed in 
the various branches of engineering.” Interesting, too, is 
the mode described of treating saws after the hardening. 

** When large saws are made red hot, and then suddenly cooled, 
they are frequently bent and buckled. This is usually rectified by 
a skilful stretching of the rigid spots by hammer and anvil, which 
liberates the structure until at length it is a flat surface, aud runs 
true asasaw. In the new American system, no hammering is 
resorted to. The bucked saw is compressed in a mould between 
two flat surfaces, the operation being performed in an oven made 
on purpose, which is carefully heated up to the proper temperature 
required to give the saw temper. The oven is allowed to cool down 
with equal care, and when taken out of the mould the sawis found 
tempered without being buckled.” 

A specially American class, perhaps the most interesting 
in many respects, was that including sewing machines; and 
the British judge thereon, Mr. Paget, writes :— 

‘* Of course sewing machines took the first rank in number, com- 
mercial importance, and, as a natural consequence, in the con- 
summate ingenuity and enterprise of their sone, As naturally, 
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too, the Uuited State took in this department the first rank, 
The yearly production of sewing machines in the States of the 
Union alone is at least 500,000; it is probably more, and is 
annually increasing. During the last twenty-five years, one single 
firm has made and sold the almost incredible number of 2,000,000. 
America was notoriously pre-eminent in sewing machines at both 
the World’s shows of 1867 in Paris, and 1873 in Vienna, most 
exhibits in this class being either of American manufacture or 
design. At Vienna, the United States in fact made in everything 
else but sewing machines a comparatively poor show. On her own 
ground, therefore, much was to be expected ; and, accordingly, the 
exhibition of sewing machines at Philadelphia surpassed in quantity 
and quality, whether in variety or novelty of design, anything of 
the kind the world has yet seen. The occasion was also seized by 
many of the leading and other manufacturers of making this 
exhibition a point of departure, so to say, for quite new and im- 
proved forms of their machinery. The competition amongst the 
American manufacturers is so great, the American public, technical 
or otherwise, are such good judges of labour-saving machivery, that 
only by the most strenuous exertions can the competitors keep up 
in a race wherein to lag behind is ruin. All the great makers Toa 
one, often two, highly skilled and trained machinists, at very hig 
salaries, constantly and solely employed in experimenting on new 
devices intended to keep the given machine ahead of a}l others. 
Many of these improvements are only brought before the public 
after years of careful experimenting. Some of the inventors 
employed by the great manufacturers to give their sole energies to 
improving their machines are paid at the rate of 10,000 dols, and 
more per annum; and a machine was pointed out to us, an im- 
proved modification of an instrument of world-wide fame, that 
was said to have cost 250,000 dols, to bring it up to its present 
pitch of perfection.” 

It would appear from this report that in this group, all 
the machines exhibited were actually tested by the judges, 
and the original mode therein explained for apportioning 
between the different machines the different points of 
merit is well worth consideration in all similar cases. 

Sir Sidney H. Waterlow observes as to fast newspaper 
presses :— 

‘*There were five competitors: firstly, the ‘ Walter’ machine, 
similar to that upon which the 7'imes is printed in London; 
secondly, the ‘ Bullock’ machine; thirdly, two ‘Hoe’ machines, 
one with a folder attached, the other with an accumulator; and 
fourthly, the ‘Campbell’ machine, erected in a separate building 
adjoining Machinery Hall, Itisno exaggeration to say that no such 
collection of fast web printing machines was ever before brought 
together. These machines differ materially in their construction 
and in the various arrangements for cutting, folding, \c., but they 
one and all—and certainly the first four—were of such marked 
excellence as to render them very valuable specimens of machinery, 
and a most important addition to the power of spreading news all 
over the world. These machines were most carefully and critically 
examined, and were thoroughly tested by the judges, the most 
erucial test being a demand on each manufacturer to run his 
machine for one hour coutinuously. This test was satisfactorily 
carried out with all except the Campbell machine, and the result 
proved that the ‘ Walter’ machine could run with less loss of time 
in changing the rolls of paper and restoring the broken web than 
either of the others, This is perhaps to be accounted for by the 
fact that it is much more strongly constructed than the other 
machines. It is at the same time only due to the Hoe machines 
to state that the accumulators and folder worked with wonderful 
pee ig and rapidity, besides being valuable accessories to the 
machine. 


But there are many other uses for paper besides that of 
printing, and, like the Japanese, the Americans have found 
many novel applications. Captain Douglas Galton de- 
scribes their railway wheels of compressed paper :— 


‘*The central portion of the wheel is entirely of paper, com- 
pressed by hydraulic machinery to the consistence of wood, but 
without the liability to split, which wood has more or less; the 
hub and the tires are of steel, These wheels are run under the 
Pullman cars, and a wheel was exhibited which had run for eight 
years under a Pullman car, for a distance of 302,900 miles, the tire 
of which showed very small marks of wear. The duration was 
attributed to the elasticity of the material. The cost of these 
wheels was stated to be for a 30in. and a 33in, wheel 42 dols., for 
a 42in. wheel 60 dols.” 


Colonel Rich notices the paper boats exhibited by 
Messrs. Waters and Sons, of Troy :— 





“They are made of coarse paper put together with shellac, 
are very strong in proportion to their weight, and are likely to be | 
useful for shooting punts, travelling canoes and rating gigs. These | 
boats are very easily repaired. ‘The paper of which they are made | 
is of two sorts. One kind is made from Manilla grass and the | 
other from Russia duck, It is rolled in sheets 80in, wide and of | 
any length required.” 


We ourselves also observed a couple of show cases with 
remarkably tenacious specimens of a substitute for floor 
cloth of this material. 


Colonel Rich also makes a note of a screw steam yacht, 
exhibited by Major Mallory, of Bridport, Connecticut, in 
which the screw not only propelled the vessel, but also 
acted as a rudder, 

‘The screw can be moved to either side in a half circle, as the 
screw shaft is pivotted near the stern, The yacht was afloat in the 
Delaware River. It could be turned round—the whole circle--by 
means of the screw, ina little more than its own length, in 1 and 
45 seconds,’ 


He considers that 


“This invention may probably be usefully applied to dockyard 
launches, and for intricate river navigation, as the screw forms a 
most powerful and effective rudder, The length of the yacht is 
95ft. over all, and the length of keel is 84ft.” 


In his report on the motors and transmitters, hydraulic 
apparatus, &c., Mr. Barlow observes that— 


‘The production of a given result by the cumulative effect of a 
repetition of similar mechanical actions is a peculiarity frequently 
observable ; as, for example, in Bolen, Crane, and Co.’s compound 
hydraulic press, where the pressure is obtained by the accumulated 
action of a series of similar discs; in Weston’s brakes, in which 
great friction is obtained in like manner; the propeller pumps, 
which attain their result by the cumulative action of a series of 
similar propellers; and the injector of Messrs. Nathan and 
Dreyfus, New York, which is in effect the cumulative action of 
several injectors,” 


Nickel is very much used in America as a coating for 
the ironmongery 


** Of a building, door knobs, hinges, and such like, which with 
us is mostly of brass or iron, is by them usually coated with nickel, 
and the result is a lightness and brightness, and a freedom from 
oxidation that our fittings do not possess. Their stove fronts, door 
plates, and other articles, which we usually make of polished iron 
or steel, are coated with nickel by them, and varnished over with 
a solution of shellac in methylated spirits, which preserves the 
articles from oxidation and enables them to be kept clean and 
bright with little trouble;” 





And Mr. Bain, the Provost of Glasgow, and one of the 


judges on hardware, would have our own manufacturers 
direct their attention to this application. 
Both Turks and Russians have a number of Gatlings, 
and we see that, according to Major W. H. Noble— 
‘‘Several important improvements have recently been made 
in its construction. The latest mode is a five-barrelled un, 
in which the improvements are as follows :—The crank handle is 
attached to the rear instead of the side, thereby increasing the 
speed of revolution of the gun and the rapidity of its fire ; the 
drum is abolished and a new pattern feed case substituted for it ; 
it stands vertically, and thus ensures a direct fall into the receivers ; 
all the working parts, as well as the barrels, are encased in bronze 
to afford protection from dust and dirt; the arrangement of the 
locks has been much simplified, and the size of the whole breech 
arrangement reduced by about one-half; the rapidity of fire has 
been more than doubled; the transversing arrangement has been 
improved. This gun has been fired at a rate of 1000 rounds a 
minute, but the ordinary rate of rapid firing is about 700 rounds 
r minute. Fired deliberately at a target 19ft. long by 1lft. 
high, range 1000 yards, it scored 665 hits out of 1000 shots.” 
There is a remarkable consensus of opinion amongst the 
judges as to the great energy, inventiveness, originality, 
and spirit of progress in the United States. Mr. Lowthian 
Bell remarks :— 


“The natural, and I may say the deeply cherished feeling, which 
binds Americans to the United Kingdom, and the prominent posi- 
tion of our iron trade, have led many American ironmasters to 
visit what they feelingly speak of as ‘The Old Country.’ These 
visits and their own undaunted energy have kept their works, as a 
whole, quite en a level with those of Europe. Indeed I am not 
sure that in some matters it would not repay some of our own 
manufacturers to go to the American works in order to examine 
the use to which the lessons taught by our experience have been 
put.” 

Mr. Hulse says that, as regards extent of “invention 
and ingenuity,” the United States were far ahead of other 
nations in textile machinery. With reference to table 
cutlery, tools, and safes, Mr. McHardy considers that— 

“« America was before Great Britain. A strenuous effort will be 
rejuired from Sheffield to hold its own in the race of progress, 
The necessary knowledge exists; what is required is a thorough 
co-operation between masters and workmen.” 

Mr. Barlow notices “ the great fertility of invention and 
the excellent workmanship obtained by the joint effect of 
their tools, machinery, and skilled workmen.” Dr, Ander- 
son states— 

‘The display of machinery classed under the name of ‘machine 
tools’ was perhaps the most remarkable feature of all. As a col- 
lection of tools it has never been equalled either for quantity, or 
for quality, or for fitness. The grand and united effect which it 
produced was no mere result of repetition according to well known 
forms of construction, but was due to abounding novelty, origi- 
nality, and progress.” 

Mr. Hulse attributes 

“The extraordinary extent of ingenuity and invention existing 
in the United States, and manifested throughout the Exhibition, I 
attributed to the natural aptitude of the people, fostered and sti- 
mulated by an admirable patent law and system, and to the appre- 
ciation of inventions by the people generally.” 

Sir William Thomson says— 

* Judged by its results in benefitting the public, both by stimu- 
lating inventors and by giving a perseveringly practical turn to 
their labours, the American patent law must be admitted to be 
most successfl, and the beneficence of its working was very amply 
illustrated throughout the American region of the Exhibition, 
where, indeed, it seemed that every good thing deserving a patent 
was patented. I asked one inventor of a very good invention, 
‘Why do you not patent it in England?’ He answered, ‘ The 
conditions in England are too onerous ;’ meaning, no doubt, that 
the cost of a patent in England is too great, and the time for which 
it is granted too short. It is not merely on account of the extreme 
injustice of such an enormous tax upon inventors as is implied in 
the £175 of Government stamp duties, charged according to our 
present law, that a diminution to something nearer the American 
charge of 35 dols. is urgently needed. England undoubtedly loses 
much of the benefits which might be had from the inventiveness of 
Englishmen through the want in English patent law of encourage- 
ment and protection to inventors unsupported by capitalists.” 

Dr. Anderson comes to the conclusion that :— 

“What Arkwright did for the cotton mill, the Americans have 
introduced into numerous other branches, watchmaking, for 
example, with equal advantage. In past times, England has been 
the nursery ground of the manufacturing system, her factories 
have been visited, and her system of cotton and other textile 
manufactures have been copied by all nations, but the time seems 
to have arrived, when we shall have to visit America in the same 
way and for the same purpose, in regard to the production of other 
things, and there is no time to be lost if we mean to hold our own 
in the hardware trade of the world, at least in regard to the class 
of things that are required in large number or quantity.” 

With respect to machines and apparatus used in sewing 
and clothing, Mr. Paget thinks that “no mechanic could 
examine the exhibits of this group more especially without 
coming to the conclusion that in the production of this 
class of labour and skill-saving machinery the United 
States stand pre-eminent.” It is Mr. John Coleman’s 
opinion “that American (seed) drills are superior to 
ours ;” while Sir William Thomson and Sir John Hawk- 
shaw both express their vivid impressions as to the success 
of the Americans in their applications of science to useful 
purposes. 

Several judges express regret that, in spite of the high 
American tariffs, Great Britain was not more fully repre- 
sented. Mr. Lowthian Bell observes: “ It is perhaps 
worthy of consideration by our manufacturers whether it 
is altogether prudent for the largest iron-making com- 
munity to be absent even in a country where no customers 
are to be expected. Visitors from all corners of the earth 
were congregated, and it was remarkable with what atten- 
tion those from China, Japan, and other remote countries 
examined every article brought for inspection. Who 
knows how soon they may be large consumers of rails, cast 
iron pipes, and steam engines ?” 

The absence of circular saws from Sheffield, Dr. Anderson 
regrets, all the more, 

** Because there were so many users of such articles visiting the 
Centennial from all parts of the world who are likely to go home 
with the notion that Sheffield has given upthe manufacture. The 
men of Sheffield will find out that they cannot afford to hang back 
at these competitions, whatever the trouble or expense may be, 
and nothing less than fighting in the front at every encounter will 
maintain our prestige.” 

Mr. Coleman writes in the same sense as to the paucity 
of English agricultural machinery, which, with few excep- 
tions, 


“Was confined to the United States and Canada The 





leading English makers were not npeenies, Only a few 
exhibits were shown, and most of these of an unimportant 
character. The reasons which determined our manufacturers not 
to exhibit were, first,—that the heavy tariff rendered American 
business impossible ; secondly,—the great expense of transporting 
machinery ; and thirdly, the impolicy of exposing their inventions 
for six months to the enterprising American machinists. These 
reasons are valid as far as they go, but we fear they were short- 
sighted. The Philadelphia Exposition has drawn together peoples 
of all nations and languages eager for information, many anxious 
to carry back to their distant homes such machinery as appears 
most suitable. The English makers by their absence have left the 
field of enterprise open to the American exhibitors, and, especially 
as regards the great South American countries, may hencefor- 
ward look for competition where hitherto they have had almost 
a monopoly of the trade.” 
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SANITARY IMPROVEMENTS 

FURNESS. 
THE rapid growth in population and importance of this 
town is a matter to which we have more than once had 
occasion to refer in our columns. It is, not even except- 
ing Middlesbrough, without any parallel in Great 
Britain, and even in America there are but few towns 
that have increased in size and wealth of manufactures as 
rapidly as Barrow has done since its foundation. In 1847 
this town may be said to have had no existence. There 
were, it is true, a few scattered houses and fishermen’s 
huts containing a population of not more than 300 souls, 
and the chief interest in the place arose from its being the 
port of shipment for the hematite iron ore in which 
Furness abounds, and which used formerly to be brought 
down in small quantities by carts to a wharf in Barrow 
Channel. The proprietors of the Furness Railway were, 
however, not slow in recognising the value of the natural 
harbour and the other features which existed for the con- 
struction of docks, all of which, coupied with the immense 
mineral wealth of the district, gave promise that the town 
would one day become a centre of trade of considerable 
importance. In 1871 the population had increased to 
18,000, and at present the number is 40,000, these figures 
representing a ratio of increase from 100 to 222 persons 
within six years. The rateable value of the district— 
always a more certain test of its prosperity than the popu- 
lation—showed a more than proportionate augmentation ; 
in 1871 the amount was nearly £64,000 per annum, and at 
the present time it is over £163,000, the increase in this 
particular being as 100 to 256. Everything may truly be 
said to have grown with the same speed as the population 
and the income of the Town Council. 

From the first the Corporation appear to have recog- 
nised the duty imposed upon them as guardians of the 
health of their district. They have within the past ten 
years gone to Parliament three times to secure the requisite 
powers to enable them to extend their waterworks, recon- 
struct the sewerage, provide cemetery accommodation, and 
to carry out a variety of minor undertakings for the good of 
the community. The consequence of the energetic action 
of the council is that Barrow may be regarded as in many 
respects an example worthy of imitation by other towns 
similarly situated in Great Britain. Not the least im- 
portant of the improvements which the Corporation have 
carried out is the main drainage of the town, which is now 
approaching completion. During the earlier days of Barrow 
there was no adequate system of sewerage; nor indeed was 
it possible to lay down any plan which would have 
been applicable to the town in its present condition. A 
few main drains were constructed; but these discharged at 
points where sewage deposit was likely to prove highly 
objectionable. One of them was at the entrance to the 
Graving Dock and near the Devonshire Dock, and the 
other on the sands near the site of the new Ramsden Dock, 
now in course of construction. The general conformation 
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of the ground on which the town is built is undulating, 
and for the most part the surface is well raised above the 
sea; but there are a few points at such a level as to render 
it impossible to find a free outfall for sewage, and conse- 
queutly the alternative of pumping becomes a necessity. 
The question which so often presents itself in dealing with 
seaport towns as between tide-locked sewers and the em- 
ployment of pumping machinery, had to be solved by the 
town council; and it was unanimously decided that the 
latter expedient would have to be adopted, as being in 
every way the most satisfactory solution of the difficulty 
and the most likely to promote the sanitary condition of 
the borough. Having decided upon the pumping of the 
sewage as a necessity, it became evident that in a district 
liable to comparatively heavy falls of rain as Furness is, 


the question of separating the storm water from the | 


sewage proper was one of considerable importance. The 
council possessed two natural outfalls or easements for the 


surface-water of the district, with adequate sewers leading | 


to these points; and by the advice of their engineer, Mr. 
Arthur Jacob, M.1.C.E., they determined upon the adop- 
tion of a separation or duplicate system of sewerage for all 
that part of the borough which is not sufficiently high to 


admit of the sewage being delivered above the level of | 


average tides. As Barrow is the only town in England 
which is drained entirely on the separation system, it may 
be interesting to consider the advantages which this system 
is said to possess for towns so situated. There are many 
towns in which partial separation has been recommended 
and to some extent carried out, but we are not aware of the 
existence of any otherdistrict in which the principle has been 
adopted in its integrity. The considerations which seemed 
to render the duplicate system advisable were that the town, 


besides being tide-locked, is for the most part surrounded | 


on the sea front by docks; and when the new Ramsden 
Dock is completed it will be completely invested by water. 
Under these circumstances the only means of escape for 
surface-water will be by a culvert underneath the dock at 


the level of zero or ordnance datum; and as it would be | 
impossible to keep the sewage drains at a higher level than | 


this, it was evident that the outlet drain could not be used 


as a relief to the sewers in time of storm without the con- | 


struction of a great length of subsidiary drainage. An 
additional reason for adopting the separation plan was 
that there were already constructed a number of arterial 


drains of sufficient capacity for the removal of the storm | 


waters, though not quite large enough to carry both surface- 
water and sewage; nor were these so carefully constructed as 
to level and materials that it would have been judicious to 
employ them as the permanent outfall sewers for the town. 
The ventilation of the sewers—a matter of para- 
mount importance—it was thought would be much sim- 
lified by confining the house sewage to separate drains. 
t is well known that some of the worst effects of imper- 
fect ventilation of sewers are experienced when the foul air 
from drains is expelled either by the return of the tide 
or by sudden accessions of storm water, the air becoming 
compressed and in many cases escaping into dwelling-houses 
by imperfect traps and water-closets, sooner or later pro- 
duce its effect upon the health of the district, and swells the 
death returns. It is not many years since the system 
of duplicate drainage was held up to ridicule as being 
absurd, impracticable, and expensive; but there are un- 
doubtedly situations and circumstances in which the system 
may be adopted with advantage. When the employment 
of steam power is a necessity it is imperative that the 
volume of water to be pumped should be reduced to the 
smallest possible bulk; and this can only be done by ex- 
cluding from the sewers those sudden flushes of water 
which are the necessary consequence of admitting storm 
waters into the drains. To provide engine power or 
reservuir space sufficient to cope with even moderate falls 
of rain would add greatly to the cost of any works; and it 
appears that it was this consideration which decided the 
corporate authorities of Barrow in adopting the duplicate 
system recommended by their engineer. In certain states 
of the tide there would be no outlet to sea for either storm 
water or sewage; and there was reason to apprehend that 


if, under such circumstances, a sudden fall of rain were | 


to occur over the town, the lower ground near the outfall 
would be flooded with sewage for want of means to escape. 

The main outfall sewer as well as the storm water drain, 
traverse what is very nearly the lowest line in the borough, 
reaching a point near the pumping station, where both 
these sewers are at the same Jevel. The storm water drain, 
which is tide-locked, finds relief at present on the strand 
any time after half-tide, and the sewage drain is carried 
about a quarter of a mile farther from the town to the 
pumping station, which is now under construction. When 
the works are completed, there will be a deep reservoir to 
contain about three hours’ supply of sewage, and the 
engines and pumps will be in duplicate. The sewage will 
be raised and delivered into a high level intercepting sewer, 
which will drain the higher parts of the district adjoining 
the town, and run forward to the outfall, which will be 
situated at a point about three quarters of a mile farther 
towards the sea coast. All excess of water which will 
come down by the intercepting sewer during rainy weather 
will be got rid of by an overflow and so escape to sea; but 
at all other times the sewage will be passed into filters, 
and be discharged in a clarified condition into the sea on 
the ebb tide. 

The engines will be of the horizontal type, each of 
27-horse power, and the pumps, of which there will be two 
to each engine, will be capable of lifting 200,000 gallons of 
sewage per hour. 

The town of Barrow has been laid out with much care 
as to general arrangement. The standard width for streets 
is 40ft., though there are several of 50ft., 60ft., and S0ft. 
wide, and the rear of the houses is approached by streets 
20ft. wide for facility of removing house refuse, the delivery 
of coal, &c. It has been thought by some that 20ft. is a 
greater width than there is any necessity for; but, un- 
doubtedly the advantage of having so much extra space for 
the circulation of air between rows of houses, placed back 
to back, countervails any objection that can be urged 
against so great a width. It has been found in other 
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pool show of the Royal Agricultural Society, by the Saville-street 
Foundry Company, Sheffield. The apparatus has been invented 


| by Mr. C. S. Hall.. The object sought is to ventilate and pass | 


| noxious vapours, gases, fumes, &c., from the mixing rooms of 
| chemical works, to the chimney, furnace, or condenser for 
| decomposition. These gases are composed of elements destruc- 
tive to cast iron, and though fans are largely used, yet as the gases 
must pass through them they are soon attacked and destroyed. 
| Mr. Hall employs a Baker blower as shown, placed on the top of 


| ; 





| THe apparatus we illustrate above was exhibited at the Liver- | 


the roof of the room to be ventilated, and outside. With this 
a jet of air at a pressure of from 1} ]b.to 2) lb. per square inch is 

forced into a large tube which communicates with the chamber 
| below, and so by induction takes the gases from below and sends 
them to the condenser, &c., without even passing near the 
blower. Thus Mr. Hall can effectually deal with the foulest and 
deadliest fumes; about six times the volume of the jet can be 
exhausted. This is a very neat adaptation of a special machine 
to a special purpose, and ought to prove very satisfactory in its 
operation. 





|towns with back passages of 10ft. or less, where the 
extra space was given to the back yards at the expense of 
| the passages, that these yards were so crowded with lumber 
| by the tenants, that the space allotted for ventilation was 
|; not really made available, and it was therefore deemed 
| advisable in Barrow to render the ventilation as thorough 
| as ible by providing amply wide approaches to the rear 
| of all houses. 
| In all front streets there is a pipe drain for the removal 
| of surface water and the rain water from the down spouts. 
| In the back streets there are two drains, and two sets of 
|connections with the houses and back yards. All the 
| house drains are ventilated by special pipes carried above 
| the roof, in addition to the ventilation provided by the 
| gratings in the streets. 
| It is a matter of some surprise that in a town so 
judiciously laid out as Barrow has been, the midden 
system should have been suffered to become the standard 
of excellence, and to have been for several years not only 
suffered, but approved by the corporation. However, it 
is a source of congratulation that within the past five 
years nearly all the old privies and open ashpits have been 
converted into water-closets and covered receptacles for 
house-refuse. The ashpits are all roofed over, and are 
arranged with hoppers above and dust-boxes underneath, 
which can be removed through a door opening into the 
street. By this means the house-refuse is always kept 
dry, and its removal, which is carried on during the day, 
is attended with great economy as compared with the old 
system of night scavenging which was formerly in vogue, 
and still prevails in many of the northern towns. 





THE INSTITUTION OF MECHANICAL ENGINEERS.— This society 
| will hold its summer meeting at Bristol, on the 24th and three 
| following days, the large room at the Grand Hotel being the place 
| appointed for the reading and discussion of papers. On the 
| Tuesday, the preident, Mr. T. Hawksley, C.F., will deliver an 
| address, and papers will be read up till noon, when the members 
| will lunch at the Hall of the Society of Merchant Venturers, on 
| the invitation of the master, Mr. C. B. Hare. After luncheon, 
| several factories and works of interest to the members will be 
| visited, including the Avonside Engine Works, the Gas Works, 
the Chemical Works at Netham, the Water Works, &. On the 
| evening of the first day the President has invited the members of 
| the Institute to a conversazione at the Victoria Rooms. There 
| will be an interesting exhibition of engineering models, and after 
| supper there will be a dance. On Wednesday, the second day, 
| papers will again be read at the Hall of the Grand Hotel, and in 
| the afternoon there will be an excursion to the Suspension Bridge, 
Leigh Woods, and places in the neighbourhood ; and in the evening 








the members will proceed by special train to the New Passage, the 
Great Western Railway Company having placed a steamer at their 
service to take them to the works in connection with the Severn 
Tunnel, and afterwards proceed to the mouth of the Severn, 
visiting Portishead and Av th Docks, and returning up the 
river Avon to Bristol. On Friday Bath will be visited, and the 
journey continued to Swindon, where luncheon will be provided, 
et 
mpany, permi ive , and co 
them over the extensive ] tive works of the company. Mr. 
J. C. Wilson, of the Avonside Engine Company, has undertaken 
the office of local honorary secretary, and is engaged in perfecting 
the arrangements 











the annual dinner will be held at the Grand Hotel. On Thursday | 


GILLETTS PATENT STEAM DONKEY PUMP. 


| We illustrate herewith a neat and well designed form of 
| donkey pump, which seems to be specially adapted to feed 
boilers working at the higher pressure of the present day. 

It is constructed to remedy a defect in the ordinary single- 
acting donkey pump, namely, to prevent the ascent of the piston 
with the excessive velocity it acquires when forced up by the 

same amount and pressure ef 
steam that is used to force 
the ram against the boiler 
pressure. This defect when 
the pressure is high must 
seriously affect the dura- 
bility and efficiency of the 
machine, and it is not reme- 
died by the practice of 
making the piston-rod ofe'he 
same diameter as the ram, 
as in this case the friction is 
so much increased that it 
the piston-rod is packed a 
little too tight no reason- 
able pressure of steam will 
move it. 

The special advantage 
claimed for this pump is 
that the velocity of the up 
stroke can be instantly ad- 
justed to a slow speed while 
the pump is running, no 
matter how high the boiler 
pressure may is is 
done by a simple arrange- 
2 ment of the slide valve, only 
2 sufficient steam being ad- 
mitted below the piston to 
raise the ram, while the full 
boiler pressure continues to 
operate on the downward or 
forcing stroke. The reduc- 
tion of wear and tear and 
saving of steam should be 

; very considerable, while the 

pump is always certain in action, and delivers its full quantity 
of water every stroke. The design is carefully worked out, and 
is such as to allow of the utmost facility of access for clearing 
the valves, packing the glands, or for repairs. We understand 
the pumps have been at work for the last twelve months, and 
fully bear out all that the makers claim for them. The pump 
is manufactured by Messrs. Spencer and Gillett, Melksham 

| Foundry, Wilts. 

















THe INFLEXIBLE.—To the names we gave last week as repre- 
senting probable members of the Inflexible Commission, must be 


added the name of Sir J. Hope. The Commission is now fully 
engi’, and consists of Sir J. Hope, Mr. G. Rendel, Mr. 
roude, and Dr. Woolley. 


Messrs. GARRETT AND Co,—In our notice of the exhibits at the 
Royal Agricultural Society’s Show at Liverpool, we referred to the 
corrugated fire-box for portable &c., made by Messrs. 
Garrett and Co. The true commercial title of the it is 
to say, is ‘‘ Messrs. Richard Garrett and Sons,” the g 
| to this old and well-known title, notwithstanding that their much- 

respected senior, the late Mr. Richard Garrett, the third of the 
| Same name, died in 1866, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months, 


0l. Improvements in apparatus for Rutinc Lines on Paper and otber | 


flat surfaces, Henry Heyer, Leather lane, London.—6th March, 1877. 


1803. An improved apparatus for Bakixe or Sreamune, Joseph Burch, | 


Adswood Grove, Stockport, Cheshire.—9th May, 1877. 

1856. Improvements in the manufacture of Machine and Hanp Mape 
Pvatn, Fictrep, and Fancy Siik, woollen, worsted, and cotton hosiery, 
netting, bobbin lace, silk edgings, fringe, elastic, and other textile 
ae George Rydill, Pontefract Villa, Highgate, London.—12th May, 

877. 

Improvements in the manufacture of Roorine Tires and in appa- 
ratus employed therein, William Mellier, Somerset-square, Cathay, 
Bristol.—i17th May, 1877. 

1969. An improved Composition for preventing incrustation in steam 
boilers, David Robert Meldrum and George Henry Cail, Southampton. 
—19th May, 1877. 

2064. A new or improved method of Skatinc or Bicyczrne, and in the 
application of magnetism thereto, Henry Hortsman, Bloomsbury, Lon- 
don.—26th May, 1877. e 

2179. Improvements in machinery for Spryyrxc and|Dovsiine Corron 
pe other fibrous materials, Alfred Higgins, Salford, Lancashire. —ith 

une, 1877. 

2217. Improvements in Ratsinc Sunken Sips and other submerged 
bodies, and in apparatus to be used for this urpose, Henry Jubber, 
Hornton-street, High-street, Kepsingtou, London.—7th June, 1877. ‘ 

2235. A new or improved MepicinaL or ANTI-scornBUTIC CoMPoUND to be 
used as a cooling draught, John Benningten Moore, ;Old Kent-road, 
Surrey.—Sth June, 1877. 

2268. An improved CLoTaes-wasHING Macuine, William Robert Lake 
Southampton-buildings, London. — A communication from Thomas 
Thomson, Bluff Harbour, Otago. 

2270. Improvements in the Preservation of ANtmaL Foop in a fresh 
state, William Morgan-Brown, Southampton-buildings, London.—A 
communication from Edouard Gorges, Paris. 

2272. Improvements in and applicable to Specractes and other GvassEs 
to be worn on the nose, Gustave Fauvel, Rouen. 

2274. Improvements in WsicHinc Macuines, Henry Edward Newton, 
Chancery-lane, London.—A communication from Georges Louis Charles 
Coulon, Paris.—11th June, 1877. 

2276. Improvements in REFRIGERATING APPaRaTTs, and in the process 
used therewith, Benjamin Joseph Barnard Mills, Southampton-build- 
ings, London.—A communication from Lucien B. Woolfolk, Lexington 
Fayette, Kentucky, U.S. 

2278. Improvements in Sropprne or CLostne the 
_o— Manchester. - 

2280. Improvements in machines for DistrisuTING MANURE Frase! 
Peterhead, Aberdeen. de: » 

2282. Improvements in apparatus for CHeckinG and RecisTertNc CaBand 
other VenicLe Fares, and the distance run, whether by course, time 
or mileage, Edward Griffith Brewer, Chancery-lane, London.—A com- 
munication from Henri Faure, Paris. 

284. Certain improvements in BuckLes, Thomas Kendrick, Edgbaston 
Warwickshire. ° 

2286. An improved FirerLace or KITCHEN-RANGE, specially adapted for 
artisans’ and labourers’ cottages and dwellings, Alexander Charles 
Snrith, Dublin. 

2288. Improvements in and in the construction of Recepractes or CHAM- 
BERS for containing acids and chemical fluids, John Holden, Samuel 
Turton, and Joseph Barber, Manchester. 

290. Improvements in DistTittinc and Recriryinc Grain or MALT 
Wuiskies, and in ithe apparatus employed therein, Evariste Vignier, 
Great Tower-street, London. , 

292. Improvements in apparatus for AscerTarNING the Rate at which 
Vesse_s are Passtnc through the Warr, also applicable to ascertaining 
the rate at which streams or currents are flowing, Cornelius Edward 
Kelway, Portsea, Hants.—12th June, 1877. 

2294. Improvements in the Propusion and STEERING of VessEts, Jacob 
Joachim Kunstiiiter, Guildford-street. Russell-square, London. 

2296. Improvements in the mode of Fasrentnc Purses, CiGAR-CASEs, 
Tospacco-poucHEes, DREssinc-cases, PorTMaNnTeavs, and all similar 
articles, Michel Marie Franzini, Regent-street, London. 

2298. Improvements in apparatus for ComrensaTine the VARIATIONS in 
the Lenora of Sicna and other Wires, Edward Burstow Queen-street 
Cheapside, London. . : 

2300. Improvements in means or apparatus for the manufacture of 
Evastic Farrics to be used in the production of knee-caps and other 
surgical hosiery, and belts, Charles Cotton, Derwent-street, Notting- 
hamshire, 

2302. naan ere in Pistons, John George Cameron, Kingston-upon- 


Necks of Borries, Henry 


w 

2303. Improvements in the mode of Recriatinc the ApMisston and Exit 
of SreaM or other expansive matter into cylinders of engines or other 
motors, Herbert John Haddan, Strand, London.—A communication 
from Edward Baines, Toronto, Canada 

2304. Improvements in Rar.way CarriaGe Lamps, and in burners for the 
same, Alfred James Ford, Vernon-road, North Bow, and John Mackin- 
tosh Mackintosh, Barnard’s-inn, Holborn, London. 

2396. Improvements in Reapinc and Mowrnc Macutyes, Peter Jensen, 
Chancery-lane, London.— A communication from Carl Alfred Sund- 
strém, Stockholm. 

2308. Improvements in mechanism or apparatus for Acrvatinc ScREW 
Drivess, cork-screws, drills, augers, stocks and dies, spanners, screw- 
keys, also applicable te other purposes requiring rotary motion, 
Alphonse Charles Alliott, Cross-street, Hatton-garden, London.—13th 
June, 1877. 

2318S. Improvements in the construction of Looms for Weavixc, James 
Cowburn, Radcliffe, Lancashire. 

2326. Improvements in Mixcinc Macuiyes, Robert Adam, Coatbridge, 
Lanarkshire, N.B. 

2327. Improvements in the manufacture of SutpHaTes of Sopa and 
Potash, and in the apparatus employed therein, William Black, Hed- 
worth, and David Hill, East Jarrow, South Shields, Durham. 

2328. Improvements in machinery or apparatus for Compinc Woor and 
other fibrous substances, Robert Speight and Thomas Speight, jun., 
Bradford, Yorkshire. 

2330. improvements in Pcmps, Richard Clere Parsons, Connaught-place, 
London, 

2332. Improvements in apparatus for Gexeratinc Steam, William Robert 
Lake, Southampton-buildings, London.—A communication from Louis 
Simon, Dulac, Paris. 

2334. Improvements in Encives operated by the combustion of gas or 
vapour, James Robson, North Shields. —14th June, 1877. 

= in Two-wHeEELeD and other vehicles, Robert Orr, 
Belfast. 

2338. Improvements in the construction of Storrers for CLosinc the 
Necks of Botrites, Henry Hampson, Manchester. 

2340. Improvements in machinery for the manufacture of Paprr CoLLars 
or other similar articles, Henry Stacey Aumonier, Liverpool-road, 
Islington, London. 

2341. Improvements in the Propcction of PLares or Casts for typo- 
graphic and other purposes, of medallions and other like articles, and 
of objects generally having designs, patterns, or devices ‘in relief, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communication from 
Charles Gustave Rodrigues Percire, Paris. 

2342. Improvements applicable to Sream Encrnes for heating and puri- 
fying water, and heating air or other fluids, and for condensing exhaust 
steam, Joseph Wright, Tipton, Staffordshire. 

2344. Improvements in Stream Enoines, Charles Algernon Parsons, Con- 
naught-place, London. 

2346. Improvements in Fastentnes for Stvps, solitaires, and other 
similar articles, Benjamin Martin Petersen, Mark-lane, London. 

2348. Improvements in apparatus for InpicaTINc and Recorp1NG, the 
Fares and the number and duration of hirings of cabs and other 
vehicles, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Louis Von Hoven and George Caryl Warner, New 
York, U.8.—15th June, 1877. 

2353. An improved Hypravutic ELevator, Pierre Paul Georges Maric, 
Paris. 

2354. Improved apparatus to be used in HarpenixG Fites, James Bux- 
ton, Rochdale, Lancashire. 

2358. A new or improved apparatus for LypicaTtNc or InpicaTIsG and 
Recorpixe the Sprep of Revotvinc or Movinc Bopies, John James 
Royle, Market-street, Manchester.—16th June, 1877. 

2370. Improvements in Automatic Rakes for use in connection with 
horizontal rotating furnaces, George Dryden Mease, South Shields.— 
18th June, 1877. 

2334. A new or improved Tcvze Beaver, David Law Selkirk, London- 
street, London. — A communication from Patrick Fitzgibbons and 
Ralph Edward Stone, Oswego, Canada. 

2376. Improvements in means for CLosinc or Stoprinc Borries, Robert 
John Smith, Manchester. 

2378. Improvements applicable to the VentTiLation of WaTER-CLosETS, 
Thomas Waller, Fish-street-hill, London. 

2380.. An improved apparatus for FacicitatTine the ApsusTMENT of Mats, 
sails, or the like, for covering holes or fractures caused by collisions or 
otherwise in ships’ bottoms, which apparatus may also be used asa 
raft. Henry Studdy, Waddeton-court, Devonshire. 

2382. Improvements in the manufacture of Biscuits, and in machinery 
or apparatus connected therewith, James Henry Gray and Alfred 


Harvey, Glasgow. 





| 2384, Improvements in Brake Apparatus for pulley blocks, applicable 

| also for crabs, cranes, winches, and other machines, Francis Ley, 
Derbyshire. —19th June, 1877. 

2395. Improvements in Screw STEAMSHIPs or VesseLs, and in their pro- 

: pelling and steering mechanism, John William Sadler, Glasgow,—20th 

| une, LST7. 

2407. Improvements in UmMBRELLAS, parasols, or other analogous articles, 
— Hodges and George Alfred Healey, Leicestershire.—2lst June, 

877. 

2429. Improvements in machinery for Suzarine or Ciiprino SHEEP or 
other animals, William Michael Glynn Turquand, Denbigh-place, 
Pimlico, London.—22nd June, 1877. 

2445. Improvements in the manufacture of Cuerse, and in apparatus 
employed therein, John Smith, Kymsal Lodge, Audlem, Cheshire 

2447. Improvements in Gas Apparatus for heating water or other liquids, 
William Puckett, Marlborough-street, London.—23rd June, 1877. 

2451. Improvements in Bac Frames, William Groves, Hernes-hill-terrace, 
Pentonville, London. 

2453. Improvements in TeLEMrrers, Frank Wirth, Frankfort-on-the- 
Maine, Germany. — A communication from Ernest von Paschwitz 
Peissenberg, Munich, and Carl von Paschwitz, Kissingen, Germany. 

2455. Improvements in Bett Putts, Hepry Edward Newton, Chancery- 
lane, London.—A communication from Gustav Ador, Geneva, Switzer- 
land.—25th June, 1877. 

2461, Improvements in BacsHes and Curry Comss, Herbert John Haddan, 
Strand, London.—A communication from Charles Edward Latimer 
Holmes and William Edmond Lawrence, New York, U.S. 

2463. Improvements in Retays for electric telegraphs, Carl Hermann 
Gustav Risch, Brighton Villas, Cranfield-road, Brockley, Kent 

2465. Improvements in VenTILaTING Coats, Robert Thomson, Glasgow, 
Lanarkshire, N.B. 

2467. A new or improved Preumatic Prarciston Crock with lever escape- 
ment and worked hydro-pneumatically, Peter Jensen, Chancery-lane, 
London. —A communication from Carl Albert Mayrhofer, Vienna, 
Austria. 

2469. Improvements applicable to VaLves for gas, water, or steam pipes, 
and in the means of cleaning and grinding the working faces of such 
valves ; part of which improvements are also applicable for protecting 

rts of other machines or apparatus from injury by oxidation, Richard 
Russell Gubbins and James Whitestone, Upper Thames-street, Lon- 
don. 

2471. Improvements in connecting Door and other Kyoss to their 
Sprvpies, and in adjusting the said knobs on their spindles, Joseph 
Cooper and John Robert Cooper, Birmingham. 

2473. Improwements in Brescu-Loapinc FIRE-ARMs, George Vincent 
Fosbery, Weston-super-Mare, Somersetshire. 

2475. Improvements in Merautic Cans for preserving food, and for other 
pu s, and in apparatus to aid in soldering such cans and analogous 
articles, William Lloyd Wise, Chandos-chambers, London.—A commu- 
nication from Azel Storrs Lyman, U.S.—26th June, 1877. 

2479. New or improved apparatus for Raisina Beer or other liquids, 
Robert Heyworth, Manchester. 7 

2481. Improvements in and relating to apparatus for the manufacture of 
Sutpuares of Sopa and Porasu, parts ot which invention are applicable 
to other chemical apparatus, William Jones and John Walsh, Middles- 
brough, Yorkshire. : mks 

2483. Improvements in Pumps, applicable to ships’ pumps, aud to pumps 
for draining mines, and for other purposes, William Edward Newton, 
Chancery-lane, London.—A communication from James Robertson, 
Brooklyn, U.S. e 

2485. Improvements in UMBRELLAS and Parasots, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Jean Baptiste 
Graffeuil, Paris. 

2487. Improvements in the construction of Cotumns and other architec- 
tural supports, chiefly designed for the protection of buildings against 
the effect of fire, William Robert Lake, Southampton-buildings, Lon- 
don.—A communication from William Henry Drake and Peter Lon- 
net Wight, Chicago, Illinois, U.S.—27th June, 1877. 

2489. Improvements in Looms for Weavine, Frederick James Astbury, 
Manchester. 7 

2491. Improvements in Locks and apparatus applicable to miners’ lamps 
and other purposes, Alfred Hodgson Smith, Nottinghamshire, and 
William Blount Stubbs, Hawksworth. 

2495. Improvements in the preparation of HreatinG ResistincG MaTERIALs, 
Thaddeus Hyatt, Gloucester-gardens, Hyde Park, London, and Thomas 
Rickett, Devonshire-place, Pershore-road, Birmingham. 

2499. Improvements in ANNEALING Pots and in the manufacture of the 
same, Arthur Alexander Ladislaus Butler, Balsall Heath, Worcester- 
shire. 

2501. Improved apparatus for Davina Corree and other analogous sub- 
stances, Wiiliam Edward Newton, Chancery-lane, London.—A commu- 
nication from John Sherrington, Rio de Janeiro, Brazil. 

2503. Improvements in the mode of and equa? to be used in Sewrne 
by machinery, Henry Bland, Luton, Bedfordshire. 

2507. Improvements in ArMouR for protecting ships, forts, and for other 
like purposes, William Lloyd Wise, Chandos-chambers, Adelphi, Lon- 
don.—A communication from Richard Lloyd, Paris,’ France.—2sth June, 
1877. 

2509. Improvements in the means and apparatus for GaLvanisinc Inox 
or coating it with zinc and tin, Frederick Braby, Euston-road, London. 
and Arthur Charles Moore, Ida Wharf, Deptford. 

2511. Improvements in machinery and apparatus for the manufacture of 
Sreex and other metallic tubes, William Charles Stiff, Birmingham. 

2513. Improvements in TextiLeé Fanaics, William. Morgan-Brown, South- 
ampton buildings, London.—A communication from Henry Dow Dupee, 
Boston, Suffolk, Massachusetts, U.S.—20th June, 1877. 

2519. Improvements in CANDLESTICKS for regulating the burning of the 
candles, Francois Romain Minard and Armand Pierre Minard, Paris, 
France. 

2523. Improvements in Knaprsacks, and in the method of attaching or 
suspending the same to or upon the bearers, applicable also in the 
carrying of other loads, John Edward Orrell, Withington, Lanca- 
shire. 

2525. An improved process for Propuctne ArtiriciaL Marpie, William 
Edward Newton, Chancery-lane, London.— A communication from 
Harriett G. Hosmer, Rome. 

2527. Improvements in the preparation of materials to be used ‘in the 
manufacture of PorcELArs and Pottery, William Henry Kerr, Malahide, 
Dublin. 

2529. Improvements in machinery for Compinc Woo and other fibrous 
substances, George Brook, jun., and Job Stake, Huddersfield, York- 
shire. 

2531. Improvements in Winpasses for working chain cables and ropes, 
William Horatio Harfield, Mansion House-buildings, London. 

2533. Improvements in Pen and Peycit Hoipers, and in pencil cases, 
and in the processes of and machinery for drawing and ornamenting 
pen and pencil holders and pencil cases, Hezekiah Hewitt, Birmingham. 
—30th June, 1877. 

2535. Improvements in Boxes, cases, or receptacles for holding matches, 
cigars, cards, pens, and other articles, Edward Russell Morris, Birming- 
ham, 








2537. Improvements in Bataxce PLovucus, David Greig, Leeds, York- 
shire. 

2541. Improvements in CrankeD APPLIANCES, applicable for useful pur- 
poses, Hesketh Hughes, Brooksby’s-walk, Homerton, London. 

2543. Improvements in the construction of Harrows and other tilling 
implements, William Rainforth, sen., and William Rainforth, jun., 
Brayford Head, Lincolnshire.—2nd July, 1877. 

2545. Improvements in the method of Treatine Sewace Stupce, Edward 
Johnson, Morden-grove, Lewisham, and James Robey, Cumberland- 
street, Manchester. 

2547. Improvements in Gloves, GAUNTLETS, and other like coverings for 
the hand, and in a mode or method of fastening or closing the same, 
Alfred Austin, Gracechurch-street, London. 

2553. Improvements in and relating to RarLway Brakes, William Robert 
Lake, Southampton-buildings, London. — A communication from 
Samuel Milligan, West Melbourne, Victoria, Australia. 

2555. Improvements in —_ for CuttivaTine Lanp, Thomas Church- 
man Darby, Pleshey Lodge, Chelmsford.—3rd July, 1877. 

2557. Improvements in apparatus for Fittinc Borrites with AERATED 
and other liquids, William Whitefield Horner and George Barker, Man- 
chester. 

2559. Improvements in and relating to Schoo. States and their appur- 
tenances, Morris Roberts, Aber, Carnarvon. 

2561. Animprovement in Cornicrs, James Edmondson Pratt, Clifton 
Lodge, Flodden-road, Camberwell, and Charles Zoncada, Biackfriars- 
road, Surrey. 

2565. Improvements in apparatus or mechanism for CLEANING SuHIps’ 

Bottoms, Hjalmar Arentz, Glasgow. 

2569. Improvements in VeLocipepes, James Lang, Cockspur-street, Pall 
Mall, London. 

2571. Improvements in Box Drawers or Cases for filing papers and 
documents, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Charles Channey Chamberlain, New York, U.S. 

2573. Improvements in Piovens, Richard Hornsby, Grantham, Lincoln- 
hire. 


shire. 
2575. Improvements in apparatus for Curtinc up Turnips and other 
roots, Richard Hornsby, Grantham, Lincolnshire. 

2577. Impr ts in hi for ENGRAVING and CHasinG METALS, 
and for cutting wood, stone, and other like materials, William Robert 
Lake, Southampton-buildings, London. — A communication from 
Harvey Klapp, Flagler, Boston, Massachusetts, U.S. 

2579. Improvements in the manufacture of ALUM and certain alumino- 








ferric compounds, Peter Spence and Francis Mudie Spence, Manchester. 
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2581. Improvements in TextiLe Fasrics, James Glover, jun., and William 

Leggott, Bradford, Yorkshire.—4th July, 1877. 

Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2603. Improvements in WArgMinG Rattway Carriaces, and brake appa- 
ratus connected therewith, John Reid and Robert John Billington, 
Derbyshire,—5th July, 1877. 

2626. Improvements in the Actions of Upricut Pianoronres, Henry 
Witton, Hanover-street, St. Peter’s-street, Islington, London,—-Tth 
July, 1877. 

Improvements in Woopen-so_ep Suors, Theophilus Rodgers Hyde, 

Westerley Washington, Rhode Island, U.8S.—7¢th /uly, 1877. 






2627. 


2411. Hearina, &c., Puares of Inox, Rees Taylor, Llantrissant, Glamor- 
ganshire.—th July, 1874. 

2478. TELEGRAPHIC SiGNALLING LnstTRUMENTS, William Henry Davies and 
Frederick Herbert William Higgins, Cornhill, London.—15th July, 1874. 

2462. Evecrric Batreriss, Alfred Vincent Newton, Chancery-lane, Lon- 
don.—14th July, 1874. 

2465. Constaucrion, &c., of Vesse.s, John Price, Sunderland.—l4th July, 
1874. 

2524. Fire-proor Structures, Franc Sadler Brereton, Lincoln’s-inn- 
fields, London.—18th July, 1874. 

2043. Brakes, Bristow Hunt, Serle-street, Lincoln’s-inn-fields, London, 

9th July, 1874. 

Boors and Suogs, John Garrett Tongue, Southampton-buildings, 
London.—16th July, 1874. 

2514. Fornacr, William Edward Gedge, Wellington-street, Strand, Lon- 
don.—18th July, 1874. 

2517. Arrixino Hees, Michel Lion Lion, Canonbury-square, London.— 
18th July, 1874. 

2474. Steam ENoines, Edward Field, Chandos-chambers, Adelphi, and 
Francis Michael Cotton, Foulis-terrace, Kensington, London,—15th July, 
1874. 

2198. Rarpway CarrtaGe AXx.es, ‘Alexander Melville Clark, Chancery- 
lane, London. —16th July, 1874. 

2470. Bricks and Tites, William Thomas Holland, Lianelly, Carmarthen. 
—1dth July, 1874. 

2770. Preserving AnimaL, &c., Susstances, Hector Auguste Dufrenc, 
South-street, Finsbury, London.—11th August, 1874. 





2489, 





Patents on which the Stamp Duty of £100 has been Paid. 


1980. Inon Tunes, Henry Kesterton, Stratford-road, BDirminghamn.—13th 
July, 1870. 

2001 Carbs for Carpine Corton, George Ashworth and Elija Ashworth, 
Manchester.—15th July, 1870. 

1968. Conpensers for Steam Encines, John Walker McCarter, City Saw 
Mills, Foyle-street, Londonderry.—12th July, 1870. 





1983. PorTLaNpD CEMENT, William Goreham, Swanscombe, Kent.—12th 
July, 1870. 

2016. OrnsaAMENTAL and other Mera Work, Stephen Tuddenham, Lower- 
marsh, Lambeth, Surrey’ —1th July, 1870. 

2002. Brick-MAKING MacutNery, Richard Scholefield, Leeds.—15th July, 
1870. 

Notices of Intention to Proceed with Patsntg. 
2051. Merattic Surraces, George Bower, St. Neots, Huntingdon 
2055. Water Vatves, John Gordon, Glasgow. 





, 

2063. Rarmtway Carriaces, William Frederick Heshuysen, Chancery-lane 
London 

2065. Lampe Cumerys, William Frederick Heshuysen, Chancery-lane, 
London.—26th May, 1877. 

2097. ORNAMENTING GLass, Frederick Siemens, Dresden, Germany.—30:h 
May, 1877. 

2149. Movunps, &c., Thomas Fox, Sheftield.—1st June, 1877 

2152. Lieut Raitways, Henry Russell Shaw, Marylebone-road, London. 

2156. WasHinc Macuines, Edward Newton Kenworthy, Oldham,—2ad 
June, 1877. 

2176. AxLe Bearinos, &c., James Higginbottom and Edward Hutchinson, 
Liverpool.—4th June, 

2255. Power Looms, Henry Bernoulli Barlow, Manchester.—A communi- 
cation from James Long.—9th June, 1877. 

2266. Kiuns, William Bull, Portswood, Hampshire.—11 














th June, 1877 








2277. Composite Birocks, Joseph John Lish, New e-on-Tyne,—12th 
June, 1877. 

2207, Roit_er Skates, Richard Ward, Brighton.—13th June, 1877, 

2375. Preservino Foon, John Taylor, Liverpool.—l9th June, 1877. 

2399. Dvetne CLoTu, &c., Thomas Paterson Miller, Cambuslang Dye- 


works, Lanark. 

2401. Currine Natts and Tacks, John Etheridge, Wolverhampton,—21s¢ 
June, 1877 

2421. Cast Iron, William Baker, Sheffield. 

2433. Steam Borter Furnaces, Jacob Jones Storer, Southampton-build- 
ings, London.—22nd June, 1877. 

2439. Winpinc Macuines, John Horrocks and James Horrocka, 
chester, and Edward Whalley, Salford. 

2443. Letter Fives, Bristow Hunt, Lincoln’s-inn, London.—A communi- 
cation from Blomfield Brower and John Francis Adams.—23rd June, 


Man- 


GeNeRATING Stream, &c., William Robert Lake, Southampton- 
gs, London.—A communication from Otto Gebauer.—25th June, 





London.— A communication from Joseph Michael Laughlin, —2sth June, 
1877. 

2517. BREECH-LOADING Fire-arMs, William Robert Lake, Southampton- 
buildings, London.—A communication from David P. Holloway.—20th 
June, 1577. 

2528, Crimernc Leatner, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Jason Smith and Charlies Clarence 
Foster.—30th June, 1877. 

2551. Sik, &c., Hats, Antoine Berteil and Jean Louis Toulza, Paris. —3rd 
July, 1877. 

Hypratiic Riverrer, 
Shields, Northumberland. 

853. Optarnine Nicket, Henry Parkes, Gravelly Hill, Birmingham. -- 2nd 
March, 1877. 

863. Fixine Rats, &c., Edward Burstow, Queen-street, Cheapside, Lon- 
don. 

Sprrat Merautic Banps, Jonas Haley, Cleckheaton, Samuel 
Priestley, Bradford, and Robert Hall, Pudsey, Yorkshire. 

86. Vessets for Beer, Charles Thomas Evaus Lascelles, Somerville-road, 
Peckham, Surrey. 

869. TrLLinG LAND, Richard Pocock, Manningford Abbotts, Wilts.—3rd 
March, 1877. 

873. Wrappers for Schofield, 

Clapham, Surrey. 

884. Stand for Casks, &c., William Mitchell, Brandon, Suffolk.—5th 
March, 1877. 

889. CARD-sETTING MacutNes, William Hinchliffe, Huddersfield, York- 
shire. 

891. CoaL-boxes, Benjamin Warner, Devizes, Wiltshire. 

901. Rutinc Paper, Henry Heyer, Leather-lane, London.—6th March, 
1877: 





Michael Scott and John Rankine, North 


865 


Newsrarers, William Larkhall-lane, 


S77: 

908. Piaitine, &¢c,, Orange McConnel Chamberlain, Jewin-street, Lon- 
don, 

923. Cumney Cara, &c., Christopher John Gibson, Canal-road, Wharf- 
dale-road, King’s Cross, London. 

925. Steam Exoines, William Bracewell and William Pickup, Burnley, 
Lancashire.—7th March, 1877. 

928. Marn-sprino Bearineo of the Resounpine Back-acTion Sarety Gun, 
&c., John Stanton, Clifton-street, Wolverhampton. 

937. Co.tar for Horses, &c., Levi Lincoln Atwoed, Goswell-road, Lon- 
don.—A communication from Edward Payne. 

939. Kircnen Ranoes, Robert Chalmers Anderson, Lower Ormond Quay, 
Dublin.—8th March, 1377. 

953. FrxisHine Printep Sueets of Paver, James Morris, | iverpool. 

955. Stream Geserators, Henry Stracey Barron, Lime-street-square, 
London. 

961. Looms for Weavinc, George Hilton Smith, Manchester.—9th March, 





1 

963. SHarino Movutprncs, &c., Charles Mansfield Lloyd, Nine Elms, 

Surrey. 

4. Scourmna, &c., Yarns, Archibald Stewart Byers, Paisley, Renfrew- 

shire. 

970. SADDLEs and Harness for Horses, William Robert Lake, Southamp- 
ton-buildings, London.—A communication from Baron Richard Wal- 
terskirchen. 

971. Fire-arMs, William Robert, Lake, Southampton-buildings, London. 
—<A communication from Baron Richard Walterskirchen.—10th March, 
1877. 

982. Horse-cears, &c., William Newzam Nicholson, Trent Ironworks, 
Newark, and James Kennan, Dublin, 

984. Enoines, James Stear, Strafford Collicries, Barnsley, and William 
Daniel, Steam Plough Works, Leeds. 

992. Turpines, Captain William Henry Cutler, Salthill House, Slough.— 
12th March, 1877. 





1013. Fornaces, Russel Aitken, Great George-street, Westminster, Lon- 
don. 
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1022. Empitaine, &e., George Gould, Linfield, Sussex.—A communication 
from John Welsford Drake. 

1027. Fixinc Burtons, &c., Amédée Combault, Broad-street, Golden- 
square, London,—14th March, 1877. 

Map pomee and Tuinntno Turnips, James Picken, Mochrum, Wigton, 


1039 Tram-cars, John Charles Wilson, Grove Park, Redland, Bristol.— 
15th March, 1877. 

1055. Preparina and Compina Fisrovs MatTeriats, Samuel Cunliffe 
Lister, Bradford. 

1058. Wasninc Svunstances, Frank Wirth, Trankfort-on-the-Maine, 
Germany. —A communication from Charles Funk and Adolf Eltze. 

1059. Invatip Bens, &c., Thomas Granville Sharp McCarty, Montpelier- 
row, Brompton, London,—1l6th March, 1877. 

1075. Treatment of Sewace, &c., James Gledhill, Flint-street, Walworth, 
Surrey. 

1076. ~~. ST Carriaces, John Osmond, Breakspear-road, New 
Cross, Kent. 

1079. Pocket Scissors, Frederick William Schiifer, Golden-square, Lon- 
don.—1l7th March, 1577. 

1097. Mera Puates for Internat Fives, &c., Samson Fox, Leeds Forge, 


Leeds, 

109% Liont for Taxatres, &c., Walter Bentley Woodbury, Manor House, 
South Norwood, Surrey.—. communication from Romain Talbot.—10th 
March, 1877. 

1127. Preventine the Accumutation of Carson in Rerorrs, Alexander 
Melville Clark, Chancery-lane, London,--A communication from Wat- 
son Karr.—2lst March, 1877. 

1166, Warproses and Canixets, Joseph Reade, Manchester. — 2ith 
March, 1877. 

j. Cases of Locks, John Imray, Southampt 88, 
communication from Ernest Hofman.—26ta March, 1877. 

1240. Looms, James Lord, Crawshaw Booth, Rawtenstall, Lancashire.— 
28th March, 1877. 

1279. Strercuixe, &c., YARN, Robert Kay Whitehead, Long Croft, Wal- 
mersley, Bury, Lancashire,—3lst March, 1877. 

1307. Marrress, William Robert Lake, Southampton-buildings, London. 
—A communication from Germain Luciani.—4th April, 1877 ° 
1396, Compressina Atr, George Henry Fish, Manchester.—l0th April, 

18 


hiildi 


London,—A 





1554. CincuLar Looms, Alexander Melville Clark, Chancery-lane, London. 
—A communication from John Van Dussen Reed.—20th Apru, 1877. 

1710. Spank Extincuisurer, Gustav Werther, Korner Strasse, Dresden, 
Saxony.—2nd May, 1877. 

1748. Steam Borters, Ernest Solvay, Rrussels, Belgium,.—5th May, 1877. 

1855. Sckew-PRoPeLLERS, Alexander Carnegie Kirk and Edmund Hunt, 
Glasgow.—12th May, 1877. 

1884, ArririciaL Strong, Archibald Campbell Ponton, Bristol.—14th May, 
1877. 

1976. ArticLes of Mourninc, Maurice Nelson and Henry Pic, Parie.— 
19th May, 1877. 

2000. Sewine Macuines, Hunter Henry Murdoch, Staple-inn, London,— 
A communication from Louis Dryfoos.—22nd May, 1577. 

2074. Fancy Roiiers for Canpino Woot, Edward Taylor Sykes, Hudders- 
field, Yorkshire.—28th May, 1877. 

2107. Cricket Batis, Albert Joseph Altman, Aldersgate-street, London. 
—30th May, 1877. 

2146. Burrons, &c , ‘Charles Denton Abel, Southampton-buildings, Lon- 
don.—A communication from Pierre Rousseau.—lst June, 1877. 

2190. Datvinc Gear, Richard Russell Gubbins and James Whitestone, 
Upper Thames-street, London.—5th June, 1877. 

2250. Ferovrs, Walter Harry Eiphick, Caunon-streect,and Henry Hobbs, 
Islington, London. 

2294. Prorutsion, &c., of Vesseis, Jacob Joachim Kunstadter, Guildford- 
street, Kussell-square, London. 

ee John George Cameron, Kingston-upon-Hull.—13th June, 
877. 

2528. Comprinc Wou1, Robert Speight and Thomas Speight, jun., Brad- 
ford, Yorkshire, 

2332. Generatine Steam, William Robert Lake, Southampton-buildings, 
London.—A communication from Louis Simon Dulac. 

2334. Gas Enoines, James Robson, North Shields, Northumberland.— 
14th June, 187 

ne ne Engines, Joseph Wright, Tipton, Staffordshire.—15th June, 
877. 





2374. Tune Braper, David Law Selkirk, London-street, London.—A 
communication from Patrick Fitzgibbons and Ralph Edward Stone.— 
—19th June, 1877. 

2419. Rotary Exotnes, Jobn Beale, East Greenwich, Kent.—22nd June, 
1877. 

2475, Merauiic Cans, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—A communication from Azel Storrs Lyman,—26th June, 1377. 

2481, Sucpnates of Sopa, William Jones and Jobn Walsh, Middles- 
brough, Yorkshire. 

2485. Umprettas, &ec., John lienry Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from Jean Baptiste Graffeuil.—27th June, 1877. 

2489. Looms, Frederick James Astbury, Manchester. 

2405. HlEAT-KEsisTING MareriaLs, Thaddeus Hyatt, Gloucester-gardens, 
Hyde, Park, London, and Thumas Rickett, Devonshire-place, Pershore- 
road, Birmingham. 

= ny ig by Macutnery, Henry Bland, Luton, Bedfordshire. —28th 

une, 1877. 

2537. BALANCE PLovons, David Greig, Leeds. 

2543. Harrows, William Rainforth, sen., and William Rainforth, jun., 
Brayford Head, Lincoln.—2nd Juty, 1877. 

7. GLoves, &c., Alfred Austin, Gracechurch-street, London. 

952. Heatine Water by Gas, William Robert Lake, Southampton- 

aero y+ London,—A communication from Alexander Russell Walker. 

—8rd July, 1877. 


2577 
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ENGRAVING and CHaAsING Merats, «c., 


William Robert Lake, 





Southampton-buildings, london.—\ communication from Harvey 
Klapp Flagler.—4th July, 1877. 
All persons having an interest in opposing any one of such applications 


should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents within twenty-one days after 


te. eanianeaiatinn 
List of Specifications published during the week ending 
14th July, 1877. 


2597,” Gd.; 4415, Gd., 4423, Gd.; 4493, 4d.; 4537, 4d.; 4554, 6d.; 4591, 4d.; 


















4635, 6d.; 4649, Gd.; 4066, 6d.; 4667, bd.; 4675, 6d.; 4682, 6d.; 4684, 6d.; 
4685, 6d.; 4692, 6d.; > 4701, 6d.; 4705, Gd.; 4717, 4d.; 4719, 6d.; 
4722, 6d.; 4730, 6d.; 4733, 6d.; 4741, 6d.; 4742, 6d.; 4756, 4d.; 4761, 6d.; 
4764, Sd.; 4776, 6d.; 4753, 6d.; 4755, 4d.; 4780, 2d.; 4794, 2d.; 4796, 2d.; 
4808, 2d.; 4809, 24.; 4811, Gd.; 4812, 4d.; 4813, 2d.; > 7, 2d.; 
4828, 2d.; 4829, 6d.; 4832, 2d ; 4833, 2d.; 4834, 2d. : % : 
4839, 4d.; 4840, 2d.; 4842, 2d.; 4845, 2d.; 4848, 4d.; 4551, 2d. 3 
4858, 2d.; 4855, 2d.; 4858, ; 4861, 2d.; 4863, Gd.; 4864, 2d.; 4865, 2d.; 
407, 2d.; 4870, 2d.; 4872, 6d.; 4878, 2d.; 4880, 2d.; 4882, 6d.; 4887, 2d.; 
4290, 6d.; 4897, 2d.; 4916, 6d.; 4053, bd.; 5007, 4d.; 5080, 2d. 





*,”* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding ls, must be 
remitted by Post-oftice Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 
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Prepared by ourselves expressly for THE ENGINEER at the office of 
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S609. Fauric ror Loosr Soves, Cuest Protectors, Corsets, &c., S. 
Rothenheim.— Dated 15th September, 1876. 4d. 

The weft is of cane strips, Panama straw, or a particular Fijian rush, 
and the woof of silk, flax, or cotton threads. The fabrics are used either 
singly or combined together, or with pineolium. 8d. 

4296. Licutinc Rattway CarriacEs, G, Westinghouse, gun.—Dated 7th 
November, 1876.—(A communication.)—(Void.) 2d. 

An absorbent material, such as sawdust or sponge, is placed with a 
hydrocarbon in a carburetting vessel, into which compressed air passes 
from reservoirs connected with the brake pipes. The mixed vapour and 
air are conveyed to improved Argand burners. A governor regulates the 
supply of air to the carburetters, and the pressure after passing these, and 
a controlling valve is fitted on each carriage. 

4323. Sream Tramway Locomorives, &c., H. P. Holt.—Dated 8th 
November, 1876. 6d. 

The fire-box is made larger than necessary for the steam required, and 
superfluous heat goes by an escape flue to the chimney, its escape being 
controlled by a damper worked by the boiler pressure, The superfluous 
gases absorb the exhaust steam and make it invisible. The receiver into 
which the engines exhaust under a back pressure, is made a surface con- 
denser; the exhaust steam passes through a series of annular nozzles, 
through which air is induced. The air passes from the condenser to blow 
the boiler fire or increase the chimney draught. A jet of live steam is 
used to increase the velocity of the air current for condensing and super- 
heating the exhaust steam before entering the chimney. The blower is 
made with a self-regulating back pressure exhaust stoam nozzle. The 
chimney of a horizontal boiler is placed centrally on the engine, and the 
waste products from the smoke-box brought back to it. There is also an 
improved arrangement for admitting high-pressure steam io the low- 
pressure cylinder, dc, 





330. Loas, 7. Visino.—Dated 9th Novenber, 1876. 6d. 

A helice rotating in a case in the water actuates some wheel work, 
causing electric contact to be made at intervals; the effect is transmitted 
through a cable of two conductors to graphic apparat gneti 
needle, in its gyration, touches certain springs round a ring, giving pas- 
sage to a current which, through clockwork, moves a micrometric screw 
which causes a writing pencil to constantly touch the hydrographic 
jay nl he a horizontal platform. Both the speed and the direction are 
indica 


4438. Bact Vatves, W. Haner.—Dated 28th November, 1876.--(Not pro- 
ceeded with.) 

A float is attached to the stem of a double-seated valve, which is 
opened when the float sinks below the proper level. 

4439. Coup.ines, H. Gardner.—Dated 18th November, 1876.—(A comimuni- 
cation. )—(Not proceeded with.) 

A link, widening outwards, is fixed to a pin placed in the pin hole in 
ordinary hooks for coupling links, and can move freely in its bearing. 
On each end of the pin are balance levers; and a lever on each side of the 
vehicle is ted wit hanism for raising or lowering the link tu 
or from the next coupling hock. When out of action the link is held up 
by a catch, and on raising the outer levers it is released and brought into 
position by action of the balance levers. 

4370. ORDNANCE AND SMALL ARMs, 7. C. Clarkson.—Dated 11th November, 
1876.—(Not agnor with.) 2d. 

This consists in making ordnance square at the breech, about one-third 
or one-half the length of the gun; also making the present round 
po saad square at the breech by welding or casting on iron or other 
metal, 

4403. Actuatinc Dancer Sienais, 0. G. Meatyard and R. Burrell.— 
Dated 14th November, 1876. 4d. 

A perpendicular rod in guides on the engine is connected with the 
driving handie; on coming in contact with a bar lowered by the move- 
ment which blocks the line, it shuts off the steam, and strikes a gong, or 
otherwise calls attention. 

4440. Tose Rovine Fivirs, 7. Hattersley.—Dated 16th November, 1876. 

To the centre of a bar of steel is welded a cylindrical lump of steel or 
iron for the socket. The metal is spread out at the parts next the socket 
by a fullering process. The ends which are to form the legs are elongated, 
rolled, and hammered at a red heat; then the metal is annealed ; then 
the socket is drilled and turned. Dies are used to give the rolled-out 
metal a truugh-like shape. The legs are bent down and brought parallel 
to each other. The flyer is then finished, and the parts most liable to 
wear are tempered. 

4441. FLoorixe Cramps, J. Hampton.—Dated 16th November, 1876.—(Not 
proceeded with, 

In a channel in the horizontal web of a strong angle bar slides the rear 
(screw) end of the cramping bar, which has a cross-head at its front or 
acting end. Near the end. of the screw is a bevelled tooth wheel, whose 
eye is made into a screw box which works on the screw; this wheel is 
worked by another on an axis at right angles to the screw, and this 
again by a winch or handle. Thus a sliding motion can be given to the 
cramping bar. The joint is gripped between the vertical web of the angle 
bar and an adjustable sliding gripping plate. 

4443. Suapinc Sueer Metat ror Toncues or Musica InstruMENTs, 
&ec., W. L. Wise.—Dated 16th November, 1876.—(A communication.)— 
(Not proceeded with.) 

Machinery is used for thinning and bevelling in widths corresponding 
to the tone lengths of the tongues, the sheet brass plates from which the 
tongues are to be stamped or punched. 

4445. Sream Enocines anv Boirenrs, &c., F. W. Turner.—Dated 17th 
November, 1876. 10d, 

This relates, inter alia, to arranging the slide or distribution valves at 
the side of the piston or trunk, in combination with ports through this 
and worked by an arm on the connecting rod; an improved stop valve, 
which has two valve plates forced asunder and into contact with the 
opposite faces by toggle joints ; working mg © by the direct action of 
their pistons, without external gearing rods, levers, or stuffing-boxes ; 
devices to prevent racing of such engines, and to provide an interval of 
rest at the end of each stroke; combination of a rotary pump with the 
condenser of an engine of the kind described ; a vertical boiler with 
upper part sloping up towards the centre, and a lower sloping part 
which, with the upper, encloses an annular space forming the smoke-box, 
4446. Preservine Meat, &c., K. Knott.—Dated 17th November, 1876. 

The meat is subjected to a low temperature and put into a box of 
tinned iron, which is hermetically closed and supported by boarding in 
the middle of an outer wooden box ; the intermediate space is filled with 
flour. 

4447. Sunt Stups, &c., A. L. Fyfe —Dated 17th November, 1876. 

The stud is in two parts; the front part has a pillar with a small head 
and a slit to enable the head to yield on being passed through an eye or 
collet which rises from the back of the stud, and then spring outwards to 
retain the stud in position. 

4448. Avromatic APPARATUS FOR EXTINGUISHING Fires, 7. Coats.—Dated 
17th November, 1876.—(A communication.) 

In a branch coupling from a water supply pipe is fitted a valve whose 
horizontally slidirg spindle has a T-piece at its outer end, round which, 
and a similar piece at the end of a similar spindle on the valve box, yarn, 
thread, or other inflammable material is tightly bound. When the yarn 
is burnt by the flames the valve is forced open by the pressure of water, 
which is then discharged in all directions by a rose. 

4449. Printinc Macuines, J. S. Grierson and R. Phillips.—Dated 17th 
November, 1876. 

This is for printing quickly with two or more colours. Four formes 
(c.g.) corresponding to the colours are fixed at intervals on a cylinder, 
presenting concentric surfaces. Between them are smooth cylindrical 
surfaces serving as inking tables. Separate inking apparatus is provided 
for each colour. The paper is carried round in contact with the forme 
cylinder by an impression cylinder, which makes as many turns as there 
are formes ; each sheet being kept on till all the four impressions are 
made on it. 

50. Bepsteaps, J. N, Sedgley.—Dated 17th November, 1876. 

This relates to cornices of half-tester bedsteads. A third or inside rod 
is placed on a level with the outside rod, and a second valance or lining 
can be fixed therein; the curtain rings are carried by the centre or lower 
rod, and the ordinary valance by the outside rod. The rod carrying the 
curtain rings is thus concealed from view. 

4461. Cuimxey Tors anp VENTILATORS, ©. 
November, 1876.—(Not proceeded with.) 

A fan is arranged with blades to be driven by the warm air or smoke. 
4452. Apparatus ror Raisixe anp LowerinG Heavy Boptgs, A. Todd. 

—Dated 1lith November, 1876.—(Not proceeded with.) 

Two unequal pulleys are supported on axes in a frame, one above the 
other. Tbe axes have also unequal toothed wheels at their middles 
gearing with each other, and the a are on opposite sides of their 
respective toothed wheels. An endless chain is used, one loop of which 
carries a snatch block for the weight. The chain from one side of this 
loop passes over the larger Jower pulley, that from the other side round 
the other. The raising or lowering is done by pulling one or the other 
side of the loop, 

4458. Penci Porst Protector axp Hoxrper, L. Wolg.—Dated 17th 
November, 1876.—(Not proceeded with.) 

A small tube of metal has internally a screw thread corresponding with 
a thread cut on the pencil. ¢ 4 screwing the tube so that it may project 
a little over the pencil point, the latter is preserved. Or the tube can be 
made to project over the other end and form a holder. 

. Buckites ror Straps AND Betts, J. S. Cowley.—Dated 17th 
November, 1876.—(Not proceeded with.) 

The buckle consists of a double loop, with central cross bar, hinged to 
aplate from which project pins to be driven into the strap; or buckles with 
a single loop are similarly hinged. Travellers’ belts are made with an 
additional buckle. 

4455. OxycenaTep, ATMOSPHERIC, AND OTHER Batus.—J. M. 0. Taiin. 
—Dated 17th November, 1876. 

A pump exhausts the air of the bath chamber. The gases produced in 
a generator go through wash bottles to a gas holder, whence the pump 
delivers them into reservoirs communicating with the bath chamber 
through measuring apparatus. Vitiated air in the chamber is drawn out 
by a suction pipe through wash bottles holding potash to seize the CO, 
before re-entrance into the chamber. e ck is provided with one 
or more ante-chambers or locks, There are suitable appliances for regula- 
ting pressure, &c. 

4456. Sewine Macaines, A. Anderson.—Dated 17th November, 1876. 

This relates, First, to a means for connecting the driving or fly-wheel 
with its shaft, admitting of easy disengagement when the wheel is 
required for driving the spool winder. Secondly, winding of cops and 
bobbins—an improvement on No. 1574 of 1876. The cops can be wound 
either in the cop case or in the shuttle itself. Thirdly, improve- 
ments in cop eases; one is, making the case of two semi-cylindrical 
metal shells ; another, making a case of two end paper discs connected 
together by fine elastic cord. 

4458. Water Gavcrs ror Steam Borers, J. and W. J. Rundall.— 
—Dated 18th November, 1876.—(Not prooeeded with.) 

The gauge is provided with a valve which closes automatically when 
the glass is broken. 

4460. Recerracces ror Sriritvovs Liqvors, W. 7. Rendell.—Dated 
18th November, 1876. 

These are made of glass, earthenware, or other material of rectangular 
shape, having an cqeenene near the _— one of the smaller sides, with 
a flange projecting inwards for recep of a screwed stopper. They are 








Stevens.—Dated 17th 











covered with a leather casing, with handle on its longer side. Ribs may 

be formed on the glass and leather for the sake of strength and protec- 

tion. 

4461. Ececrric Terrorarus, J. C. L. Loefler and R. W. H. P. Higgs.-- 
(Not proceeded with.) 

This is to obviate the evil of signals on long lines or cables, running 
into each other or being otherwise indistinct. By means of a bridge 
arrangement of suitably regulated resistances, the receiving instrument 

under a definite difference of potential derived from a battery 
at the receiving station, placed in the battery branch of the bridge 
arrangement, but so that the instrument does not operate for signallin 
except when this difference of potential is varied by an impulse comed 
by action at the sending station. To save time, the dots and dashes are 
roduced alternately in two parallel lines, so that no interval of space 
ongitudinally is required between them. : 
4462. Apparatus ror Re-Tiprine Cues, J. Foulds.—Dated 18th Novem 
ber, 1876.—(Not proceeded with ) 

The object here is to remove the cement—of the old tip—and to “true 
up” the end of the cue. ‘his is done by means of a cutting tool caused 
to revolve on an axis corresponding as near as may be with the central 
line of the cue. 

4463. MacuINeE FoR CRUSHING AND GRINDING Grain, MINERALS, &., W. 
G. Kimberley.—Dated 18th November, 1876. 

Thecrushingis by rotation and centrifugal action of balls or rollers within 
a cylindrical casing ; they are driven by discs or arms mounted on a 
central shaft. A currentof air or water carries off the ground matter 
through an aperture on one or oither side of the bi An aut ti 
feed apparatus with rotating worm under the hopper may be used ; also 
gratings, a precipitating chamber with or without a return air pipe, &c., 
4464. Acruatine Raitway Brakes, J. M. Paull.—Dated 18th November, 





1876. 

The friction surfaces are attached to blocks of elastic material, as india- 
rubber, in chambers in which water under pressure can be admitted 
behind them when required. In one arrangement an annular chamber 
is formed round a drum fitted on the axle. It is divided into compart- 
ments by a number of perforated radial divisions, and in each compart- 
ment is a block of india-rubber. The outer ring wall is fixed to the 
carriage ; the drum revolves. Water under pressure is admitted behind 
the india-rubber blocks and presses them against the drum, It escapes 
when the cock of the discharge pipe ia opened. 
4465. Raisinc Water, &., A. Elliott and C. Burnett.—Dated 18th 

November, 1876. 

Steam is admitted into a vessel and allowed to condense naturally or 
condensed with water. Into the vacuum thus formed water rises 
through an inlet valve. Thenthe water is discharged through an outlet 
valve by admitted steam, and so on. The steam valves are actuated, ¢.g., 
by means of a float rising and falling with the water. In raising water 
from a mine a series of such vessels is used. 
4467. AcRICULTURAL IMPLEMENTS PoR Ripcinc, &., FE. Paget, G. 

Headly, A. Hill, and 1. Warden.—Dated 18th November, 1876. 

This consists in combining with the horizontal beams of a general- 
purpose steerage horse hoe, with or without lifting apparatus, moulding 
or ridging ploughs, potato raisers, and harrows. 

4468. TrReaTMENT oF ORES CONTAINING NICKEL, &c., A. H. Allen.—Dated 
lsth November, 1876.—(Not proceeded with.) 

The finely-ground ore is heated with sulphuric acid and water, and 
lixiviated. The solution is then neutralised and the iron separated by 
treating with magnesia—alumina, arsenic acid and other impurities 
being also precipated. The nickel is next thrown down, preferably by 
compounds of magnesium or sulphide of barium. The sulphide of nickel 
is converted into the oxide, from which metallic nickel is got. 

4469. Spisninc, W. Whiteley.—Dated 18th November, 1876.—(Not pro- 
ceeded with. 

This relates to No. 1804 of 1874, and No. 2628 of 1876. The tension of 
the yarn during the draught is varied by means of oscillatory fingers or 
rods which bear on the threads at intervals, forcirg them out of their 
ordinary line. 

4470. PrintinG or Surracine Ink, R. Pinkney and F. D. Ward.—Dated 
18th November, 1576, 

Soluble and non-deliquescent ferro or ferricyanides—of potassium, ¢.g., 
are used—along with aniline or vegetablecolours. When the printed paper 
is marked with ordinary writing ink, an insoluble compound is formed. 
4471. Two-WHEELED Carriaces, &c., A. 2. Holmes.—Dated 18th November, 

1876. 

To provide for more easily moving the body of a dog-cart, to balance 
the weight, a straight bar 1s used, working on a fixed point of the body, 
and a connecting rod connected with the body of the carriage. The two 
form a beil-crank lever, and the motion of the straight bar from the 
beardnrore™ ys the horizontal gives the requisite traverse. Three slides only 
are used. 

4472. Castor, T. Barr.—Dated 18th November, 1876.—(A communication.) 
—(Not proceeded with.) 

Castor wheels are made so as either to be fixed or to move freely. A 
sliding bar is forced by a spring, ¢.g., into a slot hole on the boss of the 
wheel. 

4473. Ranor-rispers, A. Syré.—Dated 18th November, 1876. 6d. 

This consists mainly of two telescopes with cross hairs mounted 
parallel on the same stand, and adjustable at right angles to a line 
through the centre of the stand whicn forms the base of the triangle. 
The cross hairs of one telescope are immovable, while a single cross hair 
in the other case, with a micrometer, can be brought exactly into the 
line drawn from the distant object to the end of the base of the triangle 
opposite that at which the known angle is situate. The value of the 
angle may then be read off on a graduated scale and drum. 

4474. Avromatic Gripprnc Tongs or ReacHErs, W. Rutherford and 
P. Mitcheli.-—Dated 18th November, 1876. 

The tong is automatic in gripping, but is opened by the user pressing 
a lever at the near end of the long handle. <A coiled spring in a socket 
at the further end of the handle acts by means of a pin on the curved 
shoulder of the moving arm a little way from the fulcram on the 
stationary arm. A wire attached to the arm in front is conducted back 
through the handle to the lever to be pressed by the finger in opening the 


tongs. 
4475. APPARATUS FOR Ratstnc, Lowerine, &c., B. Harrison.—Dated 18th 
November, 1876.—(Not proceeded with.) 

This portable crane consists of two uprights jointed to a cross-beam 
above. On one of them is a windlass barrel, from which a chain passes 
to a guide pulley at the end of the cross beam, ther over one of the two 
traveller pulleys, down to a block, up to a second traveller pulley and to 
the other end of the beam, where it is secured. 

4477. Tars anp Cocks, 7. Birkett.—Dated 18th November, 1876.—({Not 
proceeded with.) 

The object is to have taps removable without losing the contents of the 
pipe or barrel. In the body of the container is placed a short tube witha 
smaller perforated tube, which can be secured into it, and which has on 
its back end a projected cap and washer. The ordinary tap is made so as 
to screw into the front of the larger tube, and when it meets the inner tube 
to lock into it. Thus when the tap is screwed in, the perforated portion 
of the inner tube is carried out at the back; when the tap is unscrewed it 
carries the inner tube forward till the cap and washer close the outer 
tube. 

4478. Vevocirepes, &c., J. Starley, jun., and J. K. Starley.—Dated 18th 
November, 1876. 

This relates to a three-wheeled vehicle suitable for ladies, which has a 
large driving wheel on one side, worked by treadle levers, and two 
smaller wheels on the other side; making spokes of wires threaded 
through eyes on the inner periphery of the wheel, and their ends brought 
down each to a radial screw pin, one fitted to the right-hand, the other to 
the left-hand disc,of the hub, the inner ends of the pin being ¢ ‘led to 
receive the turned-up ends of the wires; making the brake of two grip- 
ping arms to grip the iron felloe ; also using a fluted roller in place of 
the ordinary brake roller on india-rubber tires; retarding bicycles by 
instantly increasing the distance between the wheels ; a mode of fixing 
the axle of the driving wheel to its forked bearing, &c. 
44°79. [OgnnaMENTATION OF TAPERED Tubes, J. Ward.— Dated lith 

November, 1876.—(Not proceeded with.) 

Mandrils of taper form are arranged with a series of flutes wide at the 
base and decreasing to the apex. ‘The tube is drawn on these and orna- 
mented by application of convex ornate rolls, the pressure commencing 
at the apex. 

4480. Manuracture oF PorRTLAND CEMENT, RK. A. Gibbons.—Dated 20th 
November, 1876.—(Not proceeded with.) 

Chalk and clay in the state in which they come from the pit are passed 
together—without water— through incorporating rollers; the paste is 
taken to the drying floors, then to the kilns. 

4481. Wasuino Macuine, R. Motion.—Dated 20th November, 1876. - 

By rotation of a handle attached to a horizontal shaft at the upper side 
of a tub, and so—tbrough bevel gearing—of a crank acting in a long slot, 
a horizontal rack is continually reciprocated, and a pinion gearing with 
this communicates motion—continually reversed—to a number of arma 
or beaters on the axis of the pinion. 

4482. Measurine anp Drawine Orr Liguip in But, 7. Shaw and W. 
Blackburn.— Dated 20th November, 1876.—(Not proceeded with.) 

Any number of specified measures are formed on pipes attached to a 
vat or cistern. These are filled by an inlet tap while their outlet tap is 
closed ; then the former is closed and the latter opened. 

4483. PREPARATION OF BLEACHING MATERIAL, Count T. de D. Brochocki, 
ed 20th November, 1876. 
Alkaline hypochlorite is made in concrete form by passing chlorine 
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produced. Again, chlorine copcen e lye, 

till an alkaline hypochlorite is got in solution, and this is solidified by 

addition of alkaline carbonate which has previously been exposed in a thin 

layer to the action of chlorine. 

4484. Srorinc anv Suppryrnc Fve: To Ratway Tenpers, &c., J. Wor- 
mald.—Dated 20th November, 1876.—(4 communication.) 

A series of bunkers of various depths are arranged above the level of 
the rails, and filled with coal ; each 4 an inclined floor, and the front is 
closed with two doors, the outer hinged to the lower edge of the floor and 
balanced by weights, the inner hinged above and locked by bolts con- 
nected to a lever by links. The outer door is first drawn down to a Jine 
with the floor, then the inner door is released and the fuel runs down 
into the tender. 

4486. Sream Escrves, W. J. Jewitt.—Dated 20th November, 1876.—(Not 
proceeded with.) 

Dise valves are used in place of slide valves. They are held against 
their facings by means of steam acting on a small piston, the end of 
whose rod acts as « plunger pressing oil which transmits the pressure to 
the end of the valve rod. A slight alternate circular motion is given to 
the valve rods by an arrangement of rollers, inclined surfaces, &. 
4487. Hats, &c., T. K. Freeman.—Dated 20th November, 1876.—(Not pro- 

ceeded with.) 2d. 

A small brush is provided with buttons, which are pushed against 
elastic discs having slots, which close on the buttons and retain the 
brush against the crown of the hat. 

4488. Gas Barus, R. Quick.—Dated 20th November, 1876. 

To confine and utilise the heat, the space occupied by the burner is 
surrounded by a rim or flange, and the heat is conducted from it through 
a flue at the bottom of the bath, extending from the burners to the other 
end of the bath and back toa point just outside the rim surrounding 
the burners. Access is had to the burners through an aperture closed by 
a slide of perforated metal. 


4489. Meratuic Bepsteaps or Cots, C. W. Torr.—Dated 20th November, 
1876. 

The ornamental end rail is carried round some way to the sides, and at 
either end are four pillars (to which it is attached), two at the extreme 
end and two at the sides of the bedstead ; they project beyond the end 
and side angle bars, and are connected by dovetail blocks to arms form- 
ing prolongations of the side angle bars. 

4490. Manuracrure or Boots anp Sores, H. Jennings.—Dated 20th 
November, 1876.—{Not proceeded with.) 2d. 

The sole, heel, and waist are made either of one piece of wood, or the 
sole and heel of wood, with a waist of leather or spring waist. The 
upper leather is connected to the sole and heel either by means of an 
insole and welt, or an insole and middle sole. The sole and heel may be 
attached by sewing, rivetting, or screwing. 

4491. CYLINDER-CLEANING IN SpinninG Macuryss, C. Pieper.—Dated 20th 
November, 1876.—(A communication.) 6d. 

This relates to forming the waste into a lap by giving a slow motion to 
the roller over which the cleaning cloth is led by means of a brake, 
a weighted string ed over a groove on the rollers; or, where there is 
only one roller, making it hollow and filling with shot. 

4492. Finevicaters, D. Crombie.—Dated 20th November, 1876. 6. 

Tapering pieces of wood are connected by a pin, string, or wire, 
passed into slits in them near their larger ends, which ends are then 
dipped in melted resin, or the like, then used for lighting. The strips 
are moved alternately in opposite directions on the connecting pin, so as 
to form’ a trestle, which is set up in the fireplace with the pointed ends 
downwards. 


44904. Mansvracture or Faprics oy Lace Macuines, W. R. Lake.—Dated 
20th November, 1876. -(A communication.) 6d. 

The warp threads are stretched as in ordinary looms for weaving, and 
are controlled by rods actuated by a jacquard apparatus, and forming any 
desired “ draught and cording,” or “‘draughtand tie up.” The bobbin 
threads form the weft. The figuring threads are mounted on indepen- 
dent bers, and pass according to the design over one or a number of 
threads, and pass finally over the stuff between and under certain threads 
of the warp, fastening to the threads of the weft carriages. 

44095. Manvuracrvre oF Meratiic Attoys, A. Browne.—Dated 20th 
November, 1876.—(4 communication ) 4d. 

Wolfram (free from copper and antimony) is powdered and mixed with 
coal A milk of silica is made to absorb as base the Fe 0 and Mn O 
present, as well as the lime and magnesia. The compound is put in a 
Siemens-Martin furnace with under layer of carbon ; and at commence- 
ment of fusion cold or warm ferro-manganese is added in small fragments, 
and the mixture is stirred. 

4496. Draty Pirss, J. Smith.—Dated 2ist November, 1876. 6d. 

The plain part and socket part are made all at one operation, so that 
the plain part and end are pushed out of the machine first, and the socket 
end next ; thus the pipe has not to be turned end for end. The jaw is made 
—in two halves—of socket shape, and a core is placed init. The clay is 
forced out between the two. 

4497. Surrt Fronts anp Coitars, J. Bullock.—Dated 21st November, 
1876.—(Not proceeded with.) 2d. 

This relates to making certain parts so that the articles may be reversed 
after being worn. Two half fronts, both sides of which can be used as 
outsides, are attached about midway between the edge of a neck band. 
Two pairs of tabs, gills, or joints are attached to the band of the collar. 
4498. Rotter Skares, W. J. Kendall and J. Whiteley.—Dated 21st 

November, 1876.—( Not proceeded with.) 2d. 

Balls are used instead of rollers; a number of them are inclosed in a 
longitudinal chamber channelled out ai top and bottom, and having a 
partition between top and bottom, which acts as bearing surface, with 
terminal orifices to allow balls passing from one compartment to the 
other in endless chain. 

4501. Derermininc THe Vevocities or Rotatinc Boptes, G. S. Clarke 
and H. McLeod.—Dated 21st November, 1876.—(Not proceeded with.) 4d. 

If through a slit on a body vibrating at right angles to the direction of 
motion of a revolving drum, a series of spaced dots round the drum be 
looked at, the appearance of a wave line is had, which wave line will be 
stationary, if the period of vibration bear certain fixed relations to the 
periods in which the dots pass in front of the vibrator; but will cease to 
be so on any change of velocity of the moving dots. A drum with dots is 
connected with the e: e, and the dots are looked at through a slit on a 
piece of metal attached to one arm of a tuning fork. A gradua‘ scale 
indicates the corresponding velocities. 

4502. Cucens, 7. B. East.—Dated 21st November, 1876.—(A communica- 
tion.j—{ Not proceeded with.) 2d. 

Motion is given, by means of bevel gearing, to a driver by which pans 
and a mixer are operated, the driver encircling an aérating tube secured 
by a shoulder to the frame. The liquid is thrown outward and air is 
drawn downward into the vacuum near the middle. 
<< Yen Moutpines, &c., F. Stevens.—Dated 2lst November, 

876. 24. 

Hemp or other textile substance is spun, woven, plaited, or braided 
as required; and the tissue, after induration, if necessary, is secured 
to the surface to be decorated ; then the reliefs thus had are painted, 
gilded, &c. 

4504. Pcmps anp Conpeysers ror Motive Power Enoines, R. M. Mar- 
chant.—Dated 2ist November, 1876. 6 

This consists in applying that expression of heat which is due to com- 
pression of steam, or other vapour or gas, to the manufacture of further 
vapour or gas from the saturating liquid supplied to the,vapour or gas 
under compression. The pump rods are made of tubes, whose interior 
communicates with the copper compartments fitted on them. Air satu- 
rated with water (from the open end of one tube) enters the copper com- 
partments through the tubes. e steam charge for compression is 
delivered on the top of the water in the pumps, and the steam to be 
condensed into water (for saturating such steam charge when under 
compression) below the top of water in the pump. In this water the 
copper compartments are moved with the stroke of the pump. 

4505. Treatinc Learner Waste, J. L. De Montoison.—Dated 2lat No- 
vember, 1876.—{Not proceeded with.) €d. 

The disintegrated material is put in a vessel with water and tartaric or 
acetic acid, and heated several hours, in a water bath, to about 180 deg. 
The product is washed and moulded. It may be mixed with dissolved 
caoutchouc, shellac, gum-lac, or other elastic gums, and with fibrous 
material (wool, hair, &c.), also colouring matters. 

4506. Bencu Sawine Macuivery, W. B. Haigh.—Dated 21st November, 
1876. 44. 

This relates to machines in which a band saw and circular saw are 
combined in one framework, and to changing the apparatus from a hand 
machine to one driven by power or vice versa. In changing to power, a 
loose wheel, acting as carrier for the band saw, is substituted for the 
hand wheel. On the same shaft is keyed a small pulley for working 
another pulley to give motion to the band saw. A cross strap from the 
saw shaft pulley is passed over the pulley of the band saw, so that the 
saws can be worked in opposite direction, and at the same time. 

4507. Exvevores, W. H. Hook.—Dated 21st November, 1876.—(Not pro- 
ceeded with.) 2d. 

This relates to making envelopes with two gummed flaps, such that, 
after the first flap has been gummed and opened, the second can be used 
for re-closing the envelope ; and to fixing in the crease of the first flap a 
thread, wherewith to tear open the envelope. Apparatus for the latter 
operation is described. 

4508. Armour Prartes, J. H. Johnson.—Dated 21st November, 1876,—(A 
communication.) 6d. 

Bars of hard metal, of triangular section, are fitted with a dovetail and 





let into the external surface of the plate, so that the striking projectile 
may be broken, and lose its power penetration. 


4510. Borrves anv Srorpers, C. W. Batten, J. Griffin, and F. Prudencio, 
—Dated 21st November, 1876.—(Not proceeded with.) 2d. 

Within the neck are formed two flanges or shoulders, and the tubular 
filling piece (of caoutchouc) has corresponding shoulders: one set of 
shoulders prevents the filling piece falling into the bottle, the other set 
its ejection ; the lower flange of the filling piece also acts as a washer. 
4511. Breecn-Loapine Fire-arms, J. H. Johknson.—Dated 21st Noveibder, 

1876.—( 4 communication.) 6d. 

Only three operations are needed for cocking, charging, and discharg- 
ing. (1) By a single pressure on a breech closer the breech is opened, the 
exploded case expelled, the breech closer stopped, the arm cocked and 
prepared for a fresh charge. (2) By the act of introducing the cartridge 
into the breech, the breech closer is brought into a position opposite the 
breech, and the arm is ready for discharge. (3) By pressing the trigger, 
the breech closer is brought to form a complete closure, and the spring 
of the hammer compressed. A further pressure on the trigger causes the 
hammer to be released and to enter the cartridge. The corresponding 
mechanism is described. 

4512. Boxes ror Matcues, Pens, Neepes, &c., R. H. Ann.—Dated 21st 
November, 1876. 6a. 

The box consists chiefly oi three parts : a flat internal case open at top, 
and an outer case in two longitudinal halves, which are jointed together, 
and to the internal case. The lower ends of these half cases work nearly 
against the lower end of the internal case, but their upper ends project 
considerably above its open top and in their normal position are closed by 
a spring. The box is opened by pressing the lower ends together. 
Parts of the sides and bottoms of the half cases below the joints are cut 
away to permit the half cases to open to the required angle. 

4513. Sarery ApPaRaTus ror THE TRiGGEeRs OF SMALL-aRMS, W. Anson. 
—Dated 2ist November, 1876. 6d. 

Instead of making the ordinary safety lever to act directly on the rear 
ends of the triggers, it is made to act on a rocking bridge plate, surround- 
ing those ends, which is jointed at its bottom to the trigger plate, and 
has a rectangular opening in its middle. In the vertical position it bridges 
over the rear ends of the triggers, preventing discharge : in the inclined 
position itis removed from them. The rocking bridge plate is taken out 
of action by pressing upwards the arm under the guard plate. 

4514. Arparatus ror Dayine Bricks, Cement, &c., F. Wirth.—Dated 
21st November, 1876.—(A communication.)—(Not proceeded with.) 2d. 

This consists in combination of a steam-heating system with a long 
narrow channel or drying chamber, through which the objects are 
gradually passed on a line of trucks. 

4515. Fioatine Licuts, C. D. Abel.—Dated 21st November, 1876.—(4 com- 
munication.) 6d. 

Buoys are utilised as recipients for illuminating gas which is com- 
pres: in chambers in them, and passes up a stayed tube to a closed 
casing, above which is a lantern with gas burners; a regulator is added. 
The lantern consists ef two concentric glass cylinders fitting above and 
below against india-rubber packing in grooved metallic rings connected 
by bolts. A hinged cover fits air-tight on a coned seating on the 
upper ring, and has air passages protected by a windguard, through 
which air enters and passes down the annular space, coming into the 
interior through holes formed in a conical reflector below the burner. A 
chimney above the burner leads into the main chimney on the lantern 
cover. 

4516. Porivyine SewaGe anp OTHER Four Waters, C. D. Abel.—Dated 
2lst November, 1876.—{A communication.)}—{ Not proceeded with.) 2d. 

From a first tank, in which some of the impurities settle, the water flows 
to a second and a third over weirs formed of horizontal bars of heavy wood 
with their ends in vertical grooves ; a floating bar keeps back floating im- 
purities. From the last tank the liquid goes into a filtering tank having 
drain pipes at the bottom with wicker fence on each side to retain a mass 
of gravel or, preferably, straw or coarse marsh hay. Charcoal may be 





placed first over the drain pipes. Chemicals may be put into the tanks to | 


hasten precipitation. 
4517. Agmour Prates, W. Rawlinson.—Dated 2ist November, 1876. 6d. 

This consists in casting metal between malleable iron plates, connected 
together by malleable iron tubes, cores, or distance pieces, affording 
facilities for boring when the cast metal has solidified. 

4518. Vatve Motion ror Covertne Steam Enatnes, F. A. Bird.—Dated 
21st November, 1876.—(A communication. )—( Not proceeded with) 2d. 

The reversing is done with but one eccentric, that being moved ina 
straight line from the,full forward to the full back, the lead being about 
constant at all points of cut off. A reversing lever operates a sliding 
sleeve ; it has a catch that drops into notches in an arch. The ecceutric 
can be moved either forward or backward by means of a bell-crank lever 
affected by the sleeve. 

4519. Corxwecrinc Sewace Pipes with Drains, W. Greenkill.—Dated 
2ist November, 1876. 2d. 

The service pipe terminates in an oblique mouth, to which self-actixg 
valves are applied, so weighted as to let drainage freely escape and tw 
close immediately after. The drainage is discharged into the open mouth 
of a siphon trap in communication with the sewer. 

4520. Repucine Meta.tic Ores, J. /reland.—Dated 21st November, 1876. 
—(A communication.)—{Not proceeded with.) 2d. 

This relates to improvements on No. 1795, of 1872. The apparatus con- 
sists of a vertical retort combined with a gas producer, by means of 
circulating pipes with suitable valves. A fan or the like causes a 
draught to pass from the kindled producer into the returt, where it finds 
an annular space under a shoulder, and passes up through the ore and 
carbonaceous matter, which it heats. 

4522. Feepine Arraratvs ror Natt Makino Macuryes, 4. M. Clark.— 
Dated 2ist November, 1876.—({A communication.) 6d. 

The feeding is done automatically, and the apparatus may be supplied 
with new plates without being stopped. The plates are cut into nails 
between a stationary and a movable cutter. They are forced into a 
barrel on an inclined rod, each time for a distance equal to the breadth 
of the nail. The barrel has its forward end flattened to guide the plate 
into proper position to be cut. It has an inward and outward motion, 
and also a reciprocal rotatory motion (from a chain), for reversing the 
plate. 

4523. Air Pomps, A. V. Newton. — Dated 21st November, 1876.—(A com- 
munication.) 4 

In an air compresser, the piston is arranged to pass to its delivery 
stroke beyond the seat of the outlet valve, which valve covers and laps 
over the delivery end of the bore of the cylinder, occupying an enlarged 
chamber here formed ; the inlet valve is of approximate area with the 
piston. Again, a single-acting piston, with one or more inlet valves, 
works in a cylinder having one or more inlet valves near its open end 
which are passed or exposed by the piston in its back stroke. There is 
also a means of adjusting duplicate single-acting pistons relatively to the 
delivery valve of the compresser, and a pressure-limiting device con- 
nected with a throttle of the engine, reducing the motion when the 
pressure exceeds a certain amount. 

4525. Pecos ror Recut.atinc THE TENSION oF STRINGED INSTRUMENTS, 
W. H. Cooke.—Dated 22nd November, 1876. 4d. 

The peg is made of two portions, a fast and a locse, fitted with a clutch, 
so that the pin may be made quite fast when required for tuning, and 
when loose, the string is more readily inserted and wound round the 
peg, and the tension adjusted. The ordinary pinion and ratchet micro- 
meter adjusters may be added. 

4526. Apparatcs FoR MANUFACTURING, PURIFYING, AND ECONOMISING 
Gas, &c., G. Symes.—Dated 22nd November, 1876. 6d. 

This relates to a vertical retort with two chambers (the lower elbow- 
shaped) separated by a door ; a retort mouth-piece with a series of perfor- 
ated lids to retain the tar ; improved furnace bars consisting of perforated 
tubes one within the other; a cup-shaped valve on the end of the pipe 
entering the hydraulic main from the retort, preventing return of gas ; 
partitions and radiating arms in the main for obstructing the gas; a 
carburetter made to resist heavy pressure of gas, having cotton or other 
absorbent material saturated with hydrocarbon, and separated into layers 
by a spiral chamber ; a telescopic vessel for forcing air into the gas, &c. 
4527. VaLves For BILGE AND OTHER Pumps, J. Lace.—Dated 22nd Novem- 

ber, 1876.—(Not proceeded with.) 2d. 

To prevent clogging, a perforated plate, to serve as strainer, is attached 
to the suction valve on the bottom of its wings. 

4529. Stocks anp Dies, J. Hammond and W. G. Causer.—Dated 22nd 
November, 1876. 6d. 
is comprises arrangements by which the mechanism used for closing 
in the dies upon their work may be made to release and withdraw them ; 
also an arrangement of stock in which three or more dies are made to 
advance towards or recede from the tube or bolt to be threaded by rota- 
tion of a cam ring, by means of a short handle in the circumference of 
the ring, or by a worm and pinion gearing into teeth on the circum- 
ference. 
4530. Iypicators ror Iron Doors anp Suvutrers, W. H. Hore.—Dated 
22nd November, 1876. 2d. 

A number of iron doors or shutters are, when shut, in a battery circuit 
closed by a knob or lever, and connected with a signalling apparatus. 
When open they break the circuit. Thus, if on pressing the knob or 
turning the lever the signal does not follow, some of the doors or shutters 
must be open. 

4531. Barrows, Trucks, Carts, &., HW. 7. F. Clifton.—Dated 22nd 
November, 1876. 6d. 

The body is pivotted on the axletree, and the end portion is pivotted 
to the upper end of the fixed frame, but so connected to the body by side 
links that when the body is tipped (by means of a handle), the end 
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gertion is caused to turn up, and leave a free opening at the end for dis- 
charge. 
4532. Wueer Tires, &c., J. H. Bravdiwood.—Dated 22nd November, 1876. 
—(Not proceeded with.) 2d. 
The ingots or blooms are cast at once of the form and size required, 
with central hole. They are then heated, and without forging submitted 
to the rolling process. 


4533. Wixvow Fasteners, &, P,itchard.—Dated 22nd November, 1876. 
4d. 


In the spring lever is formed a hole with screw thread, and a corre 
sponding hole without thread ia the plate below, carrying the hook. 
When the lever has been fastened a screw pin is passed into the holes to 
secure it further. 

4535. Apparatus ror CoMPensatinG Signal. Wires, W. Braithwaite.— 
Dated 22nd November, 1876. 6d. 

Thisis to compensate changes in length connected with temperature. 
A lever is arranged to turn on a fixed centre near its middle ; at each 
end is a pulley, and the wire between the lever and signals over 
one pulley and under the other. A copper bar is jointed at one end on 
the lever and fixed to an abutment at the other. When this bar expands 
by heat it shortens the wire by turning the lever ; and when it contracts 
i} name contrary effect, thus ting the changes in length of 
the wire. 





4538. Carrer Sweeper, G. S. Norris.—Dated 22nd November, 1876. 6d. 

This consists of a case with arched top and open at the bottom to the 
floor, having also a rear opening over which a dust bag of fibrous material 
is placed. Revolving beaters and fans inside are driven by means of a 
cord from a grooved pulley on the handle ; the radial arms are of elastic 
material, the fan floats of strips of cardboard, millboard, or the like, the 
beaters of strips of leather. with the outer edges cut like a finger. The 
case is mounted on rollers along the front and rear edges of the machine. 
Two hinged drop pans are arranged, one in front and the other in rear of 
the revolving beaters, to maintain contact with the floor. 

4539. Osratnine ALumMinium, &c., B. A, Wilder.—Dated 22ad November, 
1876. 2d. 

Lead, or a sulphide of it, ora mixture of the two, are melted and 
poured on dried or burnt alum, The containing crucible is then heated 
with suitable fluxes ina furnace. The metal, when poured out of the 
crucible, is found mixed with aluminium, and the lead and aluminium 
can then be separated by any known means, or the alloy used for various 
useful purposes, 

4540. Cocks, J. Dewrance and J. Malliason.—Dated 22nd November, 1876. 
6d. 

The packing is applied in grooves in the shell—two on either side—at 
right angles to the direction of flow; which grooves open into spaces 
running round the shell, one above and the other below the waterways. 
The plug is tapered in an opposite direction to the usual, and the handle 
is at the smaller end. The packing—asbestos—is compressed by means of 
glands screwed to both ends of the shell. Nickel-plated plugs are used. 
The distance between the edge of the waterway and the edge of the recess 
in the shell is made equal to or greater than the width of the waterway. 
Piston-like valves for steam cocks are made of asbestos held between two 
metal discs. 

4541. Workine tHe HEALDs IN |.0oms, J. Walker.—Dated 23rd November, 
1876.—( Not proceeded with ) 2. 

This relates to mechanism by which, in fancy weaving, a V-shell may 
be obtained without the use of weights or springs, the pattern chain or 
barrel being so arranged that the weaver can almost instantly be changed 
from one order of working the healds to another, as required, 

4542. Treatment or Hoxns anp Hoors, D. Stewart.—Dated 23rd No- 
vember, 1876. i. 

The articles are heated on « perforated plate by means of gas flame. 
Also gas is used to heat the bed of the com b-cutting machine described in 
No. 4, of 1876. 

4548. Betts, Banps, Srrars, 
November, 1876. 67. 

The belts are made of short links of leather, or the like, held together 
in rows by pins or laces passed through holes in theirends. The punch 
for cutting the leather has an outer member of the profile of the leather 
piece to be cut, and two inner members to form the holes. A doffer ex- 
pels the cut leather from the interior. 

. Wixpine Yarns, 2. Motvon.—Dated 23rd November, 1876. 6d. 

This relates to gearing for driving the spindles, in which the pinions 
of two or more spindles are driven by a spur wheel carried on a stud, and 
formed in one piece with a bevel wheel, and the several bevel wheels are 
driven by bevel wheels on one or more longitudinal shafts. Further, a 
combination of clutch with a helical cam and rocking spindle and catch 
details controlling their action; an arrangement of curved lever, with 
fork trigger and hand lever, for stopping the spindle and raising the cop; 
and regulating the tension of the yarn when drawn off a bobbin by a 
frictional piece acting on the edge of the bobbin, against which the bobbin 
bears more or less as the tension of the yarn becomes less or more. 

4515. Pivecine Boiter Trees, W. Fenenya.—Dated 23rd November, 1876- 
fd. 

A wooden cylindrical plug has at each end a caoutchouc washer, and 
outside of these are two metal discs, one of which is fixed to the end of a 
screw bolt which passes through the plug and has a nut outside the 
second disc. The projecting end can be held firm by a key, while the nut 
is rotated by a spanner with long rod projecting at right angles from its 
jaws. ‘he wooden plug is of slightly ne diameter than the boiler tube. 
On screwing the nut the caoutchouc washers are expanded against the 
sides of the tube. 

4547. Sucrties, J. C. Mewburn.—Dated 23rd November, 1876.—(A com- 
munication.)—(Not proceeded with.) 24. 

The cop is secured in its position independently of the hands of the 
attendant. The shuttle spindle is made of two arms which approach 
each other when the spindle is lifted to have the empty cop tube removed 
and a fresh one put on, and separate when the spinale is lowered into the 
shuttle, holding the cop securely. 

4550. Frexisce Tusine, H. Wakeman.—Dated 23rd November, 1876. €d. 

To strengthen and protect the hose, it is covered with a woven netting 
of iron or other metallic wire. Armour and tubing are coated with tar, 
_ which india-rubber has been mixed by the addition of a mutual 
solvent’. 

4551. Fire Ioxirer, C. Osthind.—Dated 23rd November, 1876.—(Not pro- 
ceeded with.) 2d. 

A cylindrical tube of porous earthenware (prepared from wet clay 
mixed with sawdust and then dried and burnt), is soaked with some 
easily combustible oil, put in the midst of the fuel and ignited. 

4553. Manvractoure or Sauicytic Acip, £. Schering. —Dated 24th Novem- 
ber, 1876. 8d. 

In an iron worm over fire-plates, carbonic acid is heated to 160 deg. to 
180 deg. C., and passes through cocks into six long tubes filled with car- 
bolic acid natron. ‘he tubes are closed at their front end by covers 
which are furnished with copper jackets or chests at the rear end of the 
furnace for reception of carbolic acid. The carbolic acid vapour is con- 
veyed tochests in which itis condensed. The natrium salicylic acid 
natron formed is dissolved in water, and sulphuric acid added to separate 
the salicylic acid, which is afterwards heated with zinc dust and dis- 
solved and dialysed. 

4555. Pavino Bricks or Qvarries, J. Morris.—Dated 24th November, 
1876.—( Not proceeded with.) 2d, 

They have impressions indented on two sides; and when one side 
becomes worn and slippery, the other side is turned upwards. 

4556. Starionery Cases, 7. W. Harrison.—Dated 24th November, 1876.— 
(Not proceeded with.) 2d. 

This aims at wultuin in parvo. Besides compartments for paper, &c., 
there is a receptacle for a press copying book, its boards form with a 
screw and pressing plate a screw press, which is operated with a loose 
key. Again, the lid of a tray folded serves on one side as a writing 
slope, the other for a slate or other memoranda, &c. 

4558. Wueets, F. Barker.—Dated 24th November, 1876.—(Not proceeded 
with.) 2d. 

The friction of four small flanged bearing wheels, acting on the inner 
circumference of a large loose ring or tire, kept perpendicular by means 
of friction rollers, causes it to revuive. 

4559. Makino anp Careurettine Gas, J. and J. Kidd.—Dated 24th 
Ni ber, 1876.—( Provisional protectwn not allowed.) 2d. 

This consists in forcing superheated steam downwards through a closed 
furnace intermittently. The gas is passed into a vessel containing oil, 
which is heated over the gas fame. Or hydrocarbon spirit is sent in spray 
form into a carburetter. 

4561. Sream Encives, J. Simpson.—Dated 13th November, 1876.—(Not pro- 
ceeded with.) 2d 

This relates to improvements on 1949 of 187. The high and low-pres- 
sure cylinders are placed parallel and close to each other, and the valves 
placed near each end. The piston rod of the high pressure cyiinder is 
connected direct to the crank, and that of the other to one arm of an 
elbow lever, the other arm of which is connected by a rod to the same 
crank. The author's improved cut-off valve and hydraulic accumulator 
are applied. 

4562. Wueers ron Corves, Trucks, &c., Rk. Hadfield.—Dated 2th 
November, 1876. 6d. 

The wheel is cast with a hollow boss which is filled with lubricating 
material, and the orifice closed with a screw plug. 

4568. Gas Stoves, L. Van der Kelen.—Dated 13th November, 1876. 6d. 

A cylindrical external casing which tapers slightly upwards contains a 
cylinder of inverted conical form, the lower part of which slopes down 
rapidly, to give asurface for the gas flame, toa tube which 1s carriea 
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away under the floor, and may be used for conveying heated air or intro- 
ducing fresh air. Between the casings is a spiral inclined plane for im- 

parting heat to the outer casing. A lateral outlet at the top carries off 
njurious products of combustion. 

4564. Sror Morton rgr Looms, 1. Frey.—Dated 25th November, 1876. 6d- 

From each warp thréad is hung a plate with a long slot in it, the slot 
embracing a fixed guide. Below, an arm is vibrated to and fro length- 
wise of the loom, and a spring allows it to give way when its motion is 
obstructed. When all the threads are entire this arm at each stroke raises 
a detent, which allows a lever to make a to-and-fro stroke without 
moving the stopping bar with which it is connected ; but when a thread 
breaks, the slotted piece falls, obstructs the vibrating arm, prevents 
raising of the detent, and thus causes the machine to stop. 

45866. Acruartne Stipe Vatves or Steam Evoiyes, J. N. Floyd.—Dated 
25th November, 1870. 6d. 

The slide valve is moved by two small connected pistons working in 
cylinders on the ends of the valve chest. A small hole is drilled through 
each piston for supply of steam. There is a piston valve at each end of 
the cylinder; when these are lifted steam can escape from the corre- 
sponding cylinder ia the steam chest into the steam cylinder Passages, 
and thence into the exhaust port. Holes are drilled in the ends of the 
cylinders communicating between the bore and the cylinder, and the 
under side of the enlarged end of the piston valve. When the wain 


niston reaches one or other end of its stroke, it passes over the corre- 
soondiny hole, and the steam which is moving it raises the corresponding 
piston valve. The steam is then exhausted from the corresponding 
cylinder in the end of the steam chest, and the small pistons are driven 


o ond by the excess preesure in the cylinder at the other end of the steam 

chest 

4569 Breecn Loapine Fire-arms, W. Field.—Dated 25th November, 1876. 
—(Not proceeded with.) 2d. 

The hand lever for lowering and raising the block works outside the 
action body on an axis pin, which passes through the body indepentent 
of tumblers, carrying also a forked lever with a horn or horns formed un 
the end inwards, which fit into diagonal slots on the sides of the breech 
block ; thus, by forcing the bar forward or back, the block is lowered, or 
replaced in position for firing. A safety lever is attached for locking the 
tumbler in position ready for firing. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Messxs. E. T. WriGHT AND Sons, of the Monmoor Ironworks, 
Wolverhampton, have issued their new price lists. They quote 
boiler plates of the ‘‘ Monmoor special ” brand, for flanging, Xc., 
£16 10s. per ton of plates up to 3 cwt. each; ‘‘ Monmoor, best, 
best, best,” up to 4 cwt. each plate, £13; ‘‘ Monmoor, best, best,” 
to 5 cwt. each plate, £11; and *‘ Monmoor, best,” also to 5 cwt. per 
plate, £10. Sheets, singles, not more than 8ft. long nor 36in. 
wide, nor thinner than 20 W.G., are set down at £11 per ton for 
**Monmoor, best, best;” £10 for ‘‘ Monmoor, best;” and £9 for 
Monmoor brands. Bar iron is quoted on the list from £8 5s. for 
bars jin. to 3in., round and square, or to 6in. flat of the Monmoor 
and crown brand, to £10 5s. for ‘‘ Monmoor, best, best.” Angle 
bars to 8 united inches range from £8 15s. for Monmoor brand to 
£10 15s. for the “‘ Monmoor, best, best.” T bars are from £9 5s, 
to £11 5s. The firm make also another quality which they brand 
“ Wright,” ‘‘ Wright, best,” and ‘‘ Wright, best, best ;” and this 
iron they notify is to be had at 10s, less per we, pee de of 
quality, than the Monmoor iron, These prices are all a reduction 
of 10s. per ton at the works. 

Hoop iron is plentiful in the market, and is obtainable at a very 
low figure. It is not difficult to get small sizes upon terms which 
mean £6 12s. 6d. at the works, The quotation is not general, but 
it exists. Strips of a more valuable sort are obtainable from 
houses of considerable position at £7 per ton as a minimum, 

The competition in bars is vigorous; nor is it confined to the 
third-class firms. Mill and forge proprietors of long standing 
are this week selling iron on terms which ought to bring them 
business, if business is to be had. What those terms are will be 
inferred, when I state that bars, known to have been made at 
establishments of that class, are being bought this week in the 
centre of South Staffordshire, by hardware manufacturers, who 
do not usually purchase in heavy lots at under £7 per ton, not- 
withstanding that a broker has to make a profit before the iron 

hes the r. Such prices are only possible when North 

of England pigs have been used; and North of England and 

Staffordshire cinder pigs are being more freely used than for some 

time past. The qualities of finished iron made by one and the 

same firm in Staffordshire were never so varied. Few makers 

bee adhere to that brand only upon which their fame has been 
uilt up. 

Puddied iron is now being offered with freedom. Forge bars of 
North of England make have been offered here at as low as 
£3 17s. 6d, in Middlesbrough. A puddled bar of fair Staffordshire 
quality, made say from a mixture costing £3 5s, per ton, ought not 
to be offered at less than £5, but there are occasional instances in 
which £4 15s. is the figure. 

The Government are buying best Staffordshire iron with tolera- 
ble freedom. The business is not, however, always profitable, 
since the scrutiny is so severe that only by expensive precautions 
is it possible to make some of the iron pass muster. On this 
account invariable success is not attending certain of the business 
which is now being done. In other instances where goods are less 
conspicuous in bulk, the requirements of the inspectors are readily 
met. 

Pig iron of leading brands bere rane unaffected by the action 
of Shropshire houses remained unaltered in price this afternoon. 
The pulse of the market is being felt by the agents; and the 
principals will presently decide definitely. 

Coal has not been strengthened in price by the action of the 
Shropshire pig firms. Blast furnace proprietors naturally desire to 
decrease their expenses in leading charges now that they have to 
accept less money for their product ; but colliery owners have very 
little scope for meeting the wishes of this class of customers. 

Furnace coal east of Dudley is still quoted at 11s., though large 
orders can be placed at less money, even in foremost instances. 

For the forge coal trade Cannock Chase is competing, and is 
sending by truck into the ironworks at prices which the colliery 
owners, whose pits almost adjoin the mills and forges, can scarcely 
accept. About Darlaston, for instance, it is difficult to dispose of 
good forge coal, even at 7s. 6d. per ton, 

At the same time that new collieries are being pushed forward 
about Walsall, Cannock Chase, and West Bromwich, and some of 
them are yielding considerable supplies, the tendency to draw up 
horses and close down shafts lately noticeable amongst colli 
firms of longer standing increases ; and but for the near approac 
of the period at which new terms must be made with the colliers, 
this tendency would have been accelerated by last week’s reduction 
in best pigs. Nevertheless, sectional efforts continue to be made 
with the men with a view to lessen expenses, Sometimes such 
efforts are successful, sometimes they are resisted. An attempt by 
Messrs. Barber and Co, to reduce wages 5 per cent. at their Kight 
Locks Colliery, on the ground that in their case the men have 
exceptional advantages, is being resisted with the sanction of the 
union, 

But for the union, non-union men would this week have been at 
work ina pi inst on the nine hours’ per day terms. 
A number of them had consented to re-start on these terms, and 
are believed to have been on their way to the pits when they were 
intercepted by unionist officials, who distributed money and 
promised help if the men would hold their hands until after the 

negotiations, which must soon be entered upon under the Birming- 
ham agreement. This, Iam afraid, is the interpretation of last 
week’s rumour, that one set of men had begun to work nine hours, 

The minimum of the sliding scale has been reached, coal stand- 
ing at lls., and wages at 3s, 6d. and 2s. 9d. In some —_ of the 
district, where the men do not work by stint, the pikemen are 
paid from 4s, 8d. to 5s, 3d. Bd day. The average earnings of the 
colliers is about 4s. or 4s, 6d. per day; but asin the present de- 
pressed state of trade little more than half time is being worked 











at the collieries, it is calculated that the do not ai more 
than from 12s. to 14s. per work. we ‘isl 

The colliery owners in the Bilston district affirm that it is un- 
likely that a mines drainage rate for that part of South Stafford- 
shire will be ordered. The maximum rate upon the coal now being 
got in the upper seams which are not drowned out would produce, 
T am assured, only £5000—a sum wholly inadequate to the work to 
be performed. If there should be a probability of a rate being 
ordered, they say that they would at once petition themselves out 
of the Act; indeed, the petition is now under course of signature, 
though it is not being pushed ; and leading colliery owners evince 
no reluctance to sign it. 

The water has risen in the pits more conspicuously this week 
than for some time past, owing to the great downpour of rain ; yet 
the surface works have very greatly curtailed the quantity of water 
that would otherwise have flownin. This afternoon the gravity 
of the position was mentioned with prominence, and next winter 
named as limiting the period during which the Tipton district can 
be kept free from an overpowering inroad of the enormous body of 
water which is now relentlessly advancing from the adjoining 
Bilston district. Already the water is going into the Tipton dis- 
trict below ground from Bilston. This fact was officially reported 
to the commissioners at their monthly meeting in Wolverhampton 
yesterday. Under these circumstances, and after the Bilston dis- 
trict has had ‘“‘ tens of thousands of pounds spent upon it by the 
commissioners,” it is declared by those members of the commission 
who desire to levy a rate, that if the Bilston colliery proprietors 
petition themselves out of the Act, application will be made to 
Parliament to make them contribute. 

The drainage arbitrators have made an award for the levying of 
rates for the underground drainage of the Old Hill district. On 
fireclay and limestone the rate is to be 3d. per ton; and on coal, 
alack, ironstone, and other minerals, a uniform rate of 6d. per ton 
is to be levied. An award has also been made for the Oldbury 
district. The rate is 4d. per ton, and is to be applied in defraying 
the costs incurred upon the surface in preparing for the under- 
ground drainage prior to the receipt of the memorial by which the 
district was exempted from the operations of the Act so far as the 
underground work is concerned. 

Neither heavy foundry nor constructive ironwork is in more 
active inquiry this week, and the season is deemed to be too far 
advanced for any very conspicuous change for the better. Orders 
as the result of the ‘‘ Royal,” are affording somewhat more employ- 
ment to the agricultural implement manufacturers. 

Railway rolling stock is only in quiet demand. The strike of 
the Darlaston nut and bolt trade, which has lasted eight weeks, 
continues without any hope of the employers withdrawing the 
revised price list. 

The small chain makers of Cradley and Cradley Heath have 
resumed work at the 3s. 6d. list of prices for }in. chains. They 
struck for ls. advance, but finding there was no probability of its 
concession, they resumed work last Thursday. Some of the nail- 
makers in the Hales Owen district have also gone back to work at 
their old rate of wages. The strike has already cost the work- 
people £10,000. 

At the extensive glass works of Messrs. Chance, at Spon-lane, 
where for many years past trade has been unusually prosperous, 
matters are now so bad that 500 or 600 workpeople have just been 
dismissed. In the ornamental glass trade at Stourbridge a fair 
business is being done. It is noteworthy that in addition to the 
Belgian competition in window glass, the Bohemians are now 
competing with this district in f glass, such, for instance, as 
is needed by the electro-platers for their cruets. Bohemian 
travellers are busy in Birmingham, and they are successful. I 
have personal knowledge of a case in which a £500 order has been 
taken and the goods have been deliyered—delivered at a price 
which makes Bohemian glass ch than Birmingham glass by 
1s, 3d. per cruet set. 

Amongst other prizes awarded for metal exhibits sent from this 
district to the South African International Exhibition were: Gold 
medals to Messrs. E. P. and W. Baldwin, Stourport, for tin-plates 
and sheet iron ; W. Gilpin, Son, and Company, Cannock, for agri- 
cultural and mining tools; W. Christie, Walsall, and W. Brookes 
and Son, Walsall, both for saddlery. A diploma of honour and a 
gold medal were awarded to C. Greatrex and Son, of Walsall, for 
saddlery, R. Scattergood, of Cannock, was awarded a silver medal 
for pavements. 

The new Coal Mines Inspection Act is being applied somewhat 
vigorously both in North and South Staffordshire. as well as else- 

where. ‘The office of a certificated manager is now one of much 


legal responsibility. Mr. Headlam, stipendiary magistrate for 





Manchester, attended at Stroke-on-Trent, on Tuesday, in reference. 


to the case of the late fatal colliery explosion at Cheadle. A fort- 
night ago an inquiry took place before Mr. Headlam, by 
order of the Secretary of State, into the circumstances of 
the explosion, the case being directed against Mr. F. Southall, 
the certificated manager at the colliery. Mr. Southall had 
been fined heavily for sundry breaches of the Coal Mines Inspection 
Act, the cases having been brought before the Cheadle magistrates. 
After that, however, the circumstances of the explosion were 
mentioned in the House of Commons, and, as a result, the Home 
Secretary directed that a public inquiry should be held. Mr. 
Headlam stated on Tuesday, that Mr. Southall was undoubtedly 
to blame for working the pit with only one shaft, and for leaving 
too much to a sub-manager as to the ventilation arrangements ; 
but taking into consideration the excellent character Mr. Southall 
bore, that the workmen had expressed full confidence in him, and 
that he had received punishment at the hands of the magistrates, 
he did not think it was a case in which he felt called upon either 
to cancel or suspend Mr. Southall’s certificate. Some similar pro- 
ceedings are about to take place at Dudley in reference to breaches 
of the Act, for which a conspicuous mining engineer thereabouts 
has already been fined. 








NOTES FROM LANCASHIRE, 


(From our own Correspondent. 

Every branch of the iron trade in this district continues in a 
most depressed condition, and both producers and manufacturers 
complain of an almost entire absence of business. No new orders 
of any importance are coming to hand, and those firms that are at 
all well employed are simply working off old contracts with no 
prospect of fresh work when these are ran out. The Manehester 
market continues in the same inanimate condition by which it has 
been characterised for months past, and although prices have now, 
apparently, touched their lowest point, neither buyers nor seliers 
expecting that any further material reductions can legitimately be 
made, there is no demand. Founders and forge proprietors are 
buying very little, the few orders which they do give out being for 
exceedingly small parcels to cover hand-to-mouth requirements, 
which, in themselves, are extremely limited ; and although there 
are a few speculative inquiries in the market, they result in little 
or no business of any importance, 

Lancashire makers of pig iron are still firm in refusing further 
concessions, their quotations for delivery into the Manchester dis- 
trict remaining at 55s. per ton for No. 3 foundry, and 53s. for 
No. 4 forge, less 24 per cent., but they are selling little or nothing ; 
hematite makers also continue to quote on a basis of 71s, 
for No. 1 at the works, but yoy bow: almost solely engaged on con- 
tracts which they have had in d for two or t months past, 

A few sales of Derbyshire iron have been made at prices 
averaging about 52s. 6d. per ton for No. 3 foundry, and 5is. 6d. 
‘for No. 4 forge, less 24 per cent., delivered into this district, but 
in Lincolnshire iron there is little or nothing stirring. 

Middlesbrough iron delivered into this district is being offered, 
according to brand, at 48s. 9d. to 49s. 6d. for No. 3 foundry, 
48s. 6d. to 49s. for No. 4 foundry, and 47s, 9d. to 48s. for No. 4 

forge, net cash, but even at these low figures only a very limited 
amount of business is being done. 





The finished iron trade is without improvement, Local makers 





are still asking about £6 12s. 6d. per ton for bars delivered into 
the Manchester district, but north-country firms, however, who of 
late have been able to do little or no business in this market, are 
again pushing for orders at low prices; Middlesbrough bars, 
delivered here. being now offered at £6 10s. per ton, but even these 
reduced prices do not attract buyers of - importance. Stafford- 
shire bars, delivered here, are still quoted at £6 15s. per ton, and 
Staffordshire puddled bars at about £5 per ton, but Middlesbrough 
do. are off at from £4 11s. to £4 12s, 6d. per ton. 

Works generally throughout this district are exceedingly slack. 
Very few of the forges are running full time, and the position of 
founders is, if anything, even worse. The remains of the b i 
of the machinists has not yet away, but it is rapidly being 
worked off, and even for building materials there is only a vei 
moderate demand. Some firms have not a week’s work in hand, 
and batches of men have to be discharged week after week. A few 
of the tool makers are busy, but they are simply working off old 
orders, and general engineers are quiet, whilst the depression in 
the cotton trade is seriously affecting the large machine-making 
establishments. Wagon builders, however, are in many cases very 
fairly employed, some considerable orders given out by the Cali- 
donian Railway, having, I understand, been secured in this district, 
and one large establishment has nearly a year’s work in hand. 

The Cheshire Lines Company have now got fairly to work over 
the full length of their new line between Manchester and Liver- 
na and the past week's traffic, notwithstanding the exceptionally 

eavy strains caused by the agricultural show at Liverpool, has 
been carried on in a very satisfactory manner, the through trains, 
with one or two exceptions, not having exceeded their stipulated 
times by more than two or three minutes. The whole of the line, 
with the exception of a short length coming into Manchester, has 
been in operation for a considerable time past, but the company 
have had no station of their own at the Manchester end. The 
completion of the length from Cornbrook, about a mile outside the 
city, and the erection of a temporary station in Windmill-street 
have, however, not only now placed the whole of the traffic in the 
hands of the company, but at the same time brought them into the 
most central position of any line in Manchester, whilst the journey 
to Liverpool, occupying only forty-five minutes, is performed in 
less time than by any other company. Fifteen express trains each 
way are now being run daily between Manchester and Liverpool, 
besides five local'trains each way, and during the past week, between 
July 9th and July 15th, 12,165 passengers were booked at the new 
station. So far as the engineering portions of the line, the whole 
—— of which is about thirty-one miles, are concerned, the viaduct 
and bridges coming into Manchester present features which can only 
be dealt with ina more extended notice than this, and I must content 
myself with a brief reference to the working plant and temporary 
station. For the express trains, entirely new rolling stock has 
been constructed by the Manchester, Sheffield, and Lincolnshire 
Company. The carriages, which are of a very superior description, 
and embrace all the latest improvements, being manufactured at 
the company’s works at Gorton. The engines are fitted up with 
the necessary ap tus for the air brake, which is carried through- 
out the length Of each train, together with usual cord communi- 
cation, and the brake vans are placed upon six wheels. The 
station, although only intended as a temporary structure, and at 
present occupying the site of the contemplated goods station, is a 
very substantial and spacious wooden building, fitted up with every 
convenience in the shape of dining and refreshment rooms, post- 
office, writing rooms, lavatories, and all the usual offices for the 
servants of the company. 

The coal trade of this district continues extremely quiet, supplies 
of all classes of round coal being abundant in the market, and 

rices weak, sellers now taking less money than was being obtained 
before the commencement of the strike in West Lancashire, whilst 
both Yorkshire and Derbyshire houses are competing very keenly 
in this district for any orders that are to be given out. For best 
coal there is very little inquiry, and good Arley can be bought at 
the pit’s mouth for 10s., and Pemberton four feet at 8s. per ton. 
Common coal is in moderate demand, but prices remain at 6s, 6d. 
to 7s. 6d. per ton at the pit. Engine classes of fuel still sell freely, 
and prices are firm, good burgy at the pit’s mouth being quoted at 
5s. 6d. to 6+. per ton, and slack, 4s. 6d. to 5s. 3d. per ton. 

The colliers of West Lancashire have now entered upon the sixth 
week of the strike, and the bulk of the men in the Wigan district 
are still out. A few of the pits have, however, got partially to 
work, and the masters are expecting that the men will not hold 
out much ¥ 

There are but few noticeable changes in the condition of 
the hematite market of the North-West of England. Makers 
maintain a firm position even in face of the fact that buyers have 
lately done no business worth speaking of. Consumers of iron are 
pressing for lower prices, but makers find it impossible for two 
reasons to bring down the value of the manufactured article ; the 
price of raw material is firm and not likely to fall, and the small 
protits makers are now securing would almost be reduced to 
nothingness in the event of cheap inon being introduced in the 
market under present circumstances. The business in the market 
is not of pressing character, and buyers are in a position to wait for 
some time to see whether a stoppage of orders will not have a 
healthy effect, while on the other hand makers being well sold 
forward, are in an equally good position to the test, whether or 
not a reduction in value will ensue. 

Prices, as quoted on the Barrow Exchange on Monday, remain 
steady. No. 1 Bessemer is offered at 67s. 6d. a ton at makers’ 
works; No. 2 B, 66s. 6d.; No. 3 B, 64s. 6c; No. 3 forge, 64s. 6d.; 
No. 4 and No. 5 forge, 62s. 6d.; and white and mottled qualities, 
61s. Native iron ore, 13s. 6d. to 14s. 6d. at the mines, and special 
——- 15s. Manufacturing coal varies in value from 9s. a ton 

or slack, to 10s. for screened qualities, 

The steel trade is well employed, especially in the rail-producing 
department. Several good shipping orders, chiefly for continental 
consumption, have been completed, and others are in hand. 

Iron shipbuilders have laid three or four new keels lately, but 
there is no activity in this branch of industry. On Saturday the 

Barrow Iron Shipbuilding Company launched from their yard the 
screw steamer, Gleusannox, being the first of two sister ships in 
course of erection for Messrs. Samuel Johnson and Co., of Liver- 
pool. She is intended for the Brazilian trade. Her measurements 
are :—Length, 220ft.; breadth, 28ft.; depth of hold, 18ft. Gin. 

The engineering trade is not fully employed, except in the 
marine department, and this is accounted for by the fact that most 
of the vessels now being built in this district are screw and paddle 
steamships. 

The general trades are indifferently employed. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tus has been another quiet week in all branches of the local 
iron trade, and only a very limited amount of business of any kind 
has been tran: Values are not very firm, particularly in re- 
spect of ordinary pig and medium merchant qualities, and do not 
appear likely to harden at present. In pig-iron there has been no 
movement whatever in this town and neighbourhood, although it 
is reported that some of the larger concerns of the West of York- 
shire district have recently entered into arrangements for good 
parcels of forge pig from North Lincolnshire. In that district 
many of the blast furnaces still remain out, particularly those 
which when at work are run on pig in which there is a good deal 
of cinder. The ordinary quotations of the district are—No. 1 
foundry, 58s. to 59s.; No. 3, 52s. 6d. to 54s.; No, 4 forge, 48s. to 
49s. 6d.; mottled, 47s. to 48s.; white, 47s. to 48s.; free on rails at 
Frodingham. The hematite pigs are still pretty steady at 
nominal rates, of which ms rar gg wag 4 Lag 8 4 pasty 
representative :—Maryport, hematite, No, 1, ; No. 2, 67s, 6d.; 
No, 3, 65s.; No. 4, 65s.; No. 5, mottled and white, 65s.; Bessemer, 
No. i, 70s.; No. 2, 67s, 6d.; and No, 3, 65s.; Millom Bessemer, 
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No. 1, 72s. 6d.; No. 2, 70s; No. 3, 67s. 6d.; ordinary, No. 3, 
67s. 6d.; No. 4, 67s. 6d.; and No. 5, 67s. 64.—in each case f.o.r. 
and on the usual four months’ terms, or with an allowance of 2} 
for prompt cash. In this immediate neighbourhood the production 
of pig is not large under existing conditions. 

e output of —_ “5 is also on . moe contes 4 being 
a very poor inquiry for bars, but a somewhat steady or strips 
and hoops. In the general finished iron trade a good deal of in- 
terest is felt as to the probable issue of the arbitration on the 
wages question which has just been referred to the arbitrator. If 
the reduction of 10 per cent. claimed by the North of England 
ironmasters be wholly or pa: tially awarded by the arbitrator and 
the men agree to abide by his decision, there is no doubt but that 
a similar drop will be enforced by the i ters of this locality. 
It is felt, however, that not only should wages be lowered but that 
the hours of labour should be extended to ten daily, instead 
of the nine hours system being retained. Of the two courses I 
am sure the majority of employers of labour would certainly prefer 
to have the longer hours. It is, indeed, a well-known fact that 
some of the local concerns have been heavy losers by the nine-hours 
soos from the very origin of its introduction, and they have all 
along condemned its pernicious iufiuences. Up tothe present time 
the divided interests of the employers have prevented any com- 
bined effort being made to get rid of the incubus, but if what is 
rumoured be true we shall shortly hear of a movement to that 
end. In the engineering branches the system is most serious in its 
operation, particularly as certain sections of the workmen, who 
are to all intents and purposes mere smiths, claim to be, and have 
hitherto been treated as, ** engineers.” 

In the Bessemer departments there has been no change worthy of 
special mention, the proportion of activity being still decidedly 
preponderating in favour of three or four of the newer establish- 
ments. For tires, axles, and springs, the inquiry is not by any 
means extensive, and many of the workmen chiefly devoted to 
those branches of the heavier trades are out of employment. 
There is also a very indifferent call for wheels in sets, owing to the 
limited business which is being done by the railway wagon builders, 
whose operations are greatly curtailed by the current dulness of the 
iron, steel, and coal trades. 

The cast steel industry is, I venture to think, at least a little 
better employed in some of its departments. Even to the United 
States rather larger consignments are being sent, although I am 
afraid that that once fine market for Sheffield steel will be long 
before it yields orders which will bear any comparison with those 
of a few years ago. 

At the collieries quietude is the order of the day, and the 
number of hands is gradually diminishing throughout the whole of 
the coal-field. At the Silkstone and Dodworth Coal and Iron Com- 
pany’s pit, near Bramley, 400 men have been served with notices 
to leave, whilst in North Derbyshire several strikes are ‘‘ dragging 
their slow length along.” Amongst the coalowners there isa large 
section advocating a further and considerable reduction in wages, 
but I bélieve these views were found to be in a minority when 
tested by the expressions of opinion elicited at an associated meet- 
ing held here last week. It is, nevertheless, possible that other 
steps may be taken in order to secure the same or an equally 
advantageous end. 








THE NORTH OF ENGLAND. 
(From our own Correspondert.) 

THE state of the pig iron trade of the North ef England has not 
been in the direction of improvement since last week. The quota- 
tions that makers accepted this week on "Change at Middlesbrough 
were a trifle under those of the previous week, No. 1 being quoted 
at 44s.; No. 3 at 41s.; and No. 4 forge at 39s. per ton. There were 
complaints of increased dulness in all quarters. The state of the 
pig iron manufactures commercially is the reverse of agreeable. 
At current rates, it is maintained on all hands that profit 
is impossible; only very few makers can avert absolute loss. 
In this condition of affairs more blast furnaces are being 
blown out. The Stockton Furnace Company have blown out some 
of their furnaces. The Norton Iron Company, near Stockton- 
on-Tees, have also damped down additional furnaces, and 
altogether the number of furnaces now in operation through- 
out the district will be close on sixty. The obvious conclusion is 
that the make of pig iron for the current month will be under that 
of last month, probably to the extent of nearly ten thousand tons. 
But it is still feared that a good deal of iron is going to swell the 
already too heavy stocks in makers’ hands, while warrant stores are 
receiving new supplies from day today. The only consolation that 
Cleveland ironmakers can lay hold of is this, that they are, if any- 
thing, in a better position than their neighbours, the state of both 
Scotland and Staffordshire comparing unfavourably with that of 
the North of England. 

The arbitration proceedings relative to the proposed reduction of 
10 per cent. in the wages of finished ironworkers took place at 
Darlington on Monday of this week, Mr. David Dale acting as 
sole arbitrator. Considerable importance is attached to the issue 
of this arbitration, as it is expected to influence not only the wages 
of the North «f England ironworkers, but of the Staffordshire and 
Scotch ironworkers as well. The statement of their claim read by 
the employers, set forth that since the award of Mr. Mundella, 
MP., by which wages were reduced 7} percent. in January of 
1876, the average realised selling price of the finished iron pro- 
duced in the North of England had declined to the extent of 
19s. 9d. per ton, and on this decline the employers their 
claim. They also stated that the orders now on the books of the 
North of England firms had been accepted at lower prices than 
those returned by the accountants tothe board for the past quarter. 
To this the men replied that the reductions that had taken place 
in the selling price of pig iron, coals, and wages would represent a 
difference of about 20s. per ton in the make of finished iron since 
the award of Messrs. Williams and Mundella was issued, and that 
the employers were in an even better position now than they were 
then. They urged also that there had been an increase in the 
quantities of every kind of iron produced except rails, and rails 
had become an effete trade, owing to the substitution of steel for 
iron. A long discussion took place on the merits of the issues 
thus raised, and in the end Mr. Dale announced that he would 
take time to consider his decision. 

The arbitration, relative to the reduction of 10 per cent. claimed 
in the wages of the Northumberland miners, commenced at New- 
castle on Tuesday, and was continued on Wednesday, Mr. Her- 
schell, Q.C., M.P., officiating as umpire. It was out of this claim, 
conjointly with a demand for the withdrawal of the privileges of 
free house and coal, which have been enjoyed by the miners of the 
north from time immemorial, that the recent strike of miners 
took place in Northumberland; but on the owners agreeing to 
waive the latter claim. the miners decided to resume work and 
submit the reduction of 10 per cent. to arbitration. Evidence has 
been adduced by the owners to prove the very prostrate condition 
of the coal trade of Northumberland, and the continuous decline in 
selling price since the last reduction wasawarded. The owners, in- 
deed, allege that the steam coal trade was never in a more seriously 
prostrate condition, and this fact was established rot only by the 
average realised selling price, but by the irregular working of the 
collieries and the slackness of demand as well. Mr. Herschell will 
probably give his award in the course of the ensuing week. 

The coke trade of the county of Durham has not been materially 
affected up to the present time by the recent reduction of 6 per 
cent. in cokemen’s wages. Much dissatisfaction is expressed with 
the award, which is unusual in respect of allowing to the owners 
the full amount which they claimed. The men, however, do not 
appear to show any rebellious disposition, and there is every pros- 
pect that the coal trade of the county of Durham, having now 
witnessed the completion of the series of reductions recently tend- 
ing to unsettle the trade, will be found in a more secure and 
satisfactory position in the immediate future, It will take coal- 








owners and colliers alike all their energies to hold their own in these 
critical times, and it is matter for infinite congratulation that up 
to the present time, and in the midst of much danger and difti- 
culty, they have pulled so well and so amicably together. 

Owing to the annual political demonstration of the Durham 
miners happening on Monday, the whole of the collieries, with one 
or two trifling exceptions, were idle, and some 35.000 men found 
their way to the ancient cathedral city, where they were harangued 
by their leaders and others. Kesolutions were passed in favour 
of arbitration and of the law for allowivug compensation to work- 
men for injuries. It was stated that during the past year the 
Durham Miners’ Association had paid over £25,000 towards the 
support of members thrown out of employment. 

The mineral traffic receipts of the North-Eastern Railway show 
an inerease for the week ending Saturday last of over £1700, as 
compared with the corresponding week of last year. 

The shipbuilding trade continues tolerably active, but the 
engineering trades asa rule are dull, a number of works only 
putting in five days per week, 





NOTES FROM SCOTLAND. 
(From our own Currespondent.) 

Tue Glasgow fair holidays, which usually extend over ten days, 
but wili be prolonged this year owing to the dull state of trade, 
are now being held, All the public works in Glasgow, and many 
in other parts of Lanarkshire are closed, and, of course, no busi- 
ness of any consequence is being transacted. The warrant market 
was sbut from Thursday night till Tuesday morning, and few 
transactions in iron have taken place since its opening. Shipments 
of pig iron have likewise fallen off, though they are considerably 
larger than they were in the same week last year. Since last week, 
nearly 2000 tons of pigs have been placed in Messrs. Connal and Co.'s 
Glasgow stores, where the aggregate reserve now amounts to about 
145,200 tons. There are 109 furnaces in blast as compared with 
117 at the same time last year, but improvements made in the 
interval have rendered the capacity of the furnaces greater, so that 
the produc'ion is about xs large as it was twelve months ago, The 
continuance of the lock-out on the Clyde exercises a most un- 
favourable influence upun the iron trade in all its departments, 
but it is hoped that the demand will improve as the autumu 
approaches. 

The warrant market opened on Tuesday morning with a very slow 
inquiry, and the amount of business done was small, quotations 
being 54s. 3d. and 54s. 34d. cash. On Wednesday the market was 
steady, with a moderate business at 54s. 4$d. one month and 
54s. 2d. cash. To-day (Thursday) the tone has also been steady, 
at 54s, 34d. one month and 54s. 2d. cash, with a fair business, 

On account of the holidays business in shipping iron has of 
course been restricted, and prices have varied only a littie during 
the week. The following are present quotations :—Good market- 
able brands, f.o.b. at Glasgow, per ton, No. 1, 5is. 6d.; No. 3, 
52s.; Gartsherrie, No. 1, 62s. 6d.; No. 3, 55s.; Coltness. No. 1, 
663.; No. 3, 55s.; Summerlee, No. 1, 60s. 6d.; No, 5, 54s. 6d.; 
Langloan, No. 1, 62s. 6d.; No. 3, 55s,; Carnbroe, No. 1. 578.; No, 
3. 53s.; Monkland, No. 1, 56s.; No. 3, Clyde, No. 1, 57s.; 
No. 3, 53s.: Govan, at Lroomielaw, No. 1, 56s.; No. 3, 52s. 6d.; 
Calder, at Port-Dundas, No. 1, 61s. 64.; No. 3, 53s. Sd.; Glengar- 
nock, at Ardrossan, No. 1, 60s.; No. 3, 54s. 6d.; Eglinton, No. 1, 
55s. 6d.; No. 3, 52s. 6d.; Dalmellivgton, No. 1, 55s. 6d.; No. 3, 
53s.; Uarron, at Grangemouth, No. 1, 65s.; ditto, specially 
selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 6ls.; No. 3, 
56s.; Kinneil, at Bo’ness, No. 1, 56s. Gd; No, 3, 52s. 6d. 

Last week’s shipments of pig iron from Scotch ports amounted 
to 7472 tons, as against 6042 in the corresponding week of 1876 ; 
while the imports from Cleveland at Grangemouth were 3607, 
giving an increase of 1592 over those of the corresponding week 
of last year. 

From the causes explained above, nothing has been done during 
the week in the manufactured iron trade, which was dull when 
the holidays began. 

In the west of Scotland the coal trade continues in a very un- 
satisfactory condition, with few orders of any consequence either 
on home or foreign account. Shippers have difficulty in obtaining 
fair prices,jbut the quotations of all kinds are nominally unchanged, 
Shortly after the lock-out took place in the counties of Fife and 
Clackmannan, prices of coals were somewhat advanced there, but 
they are now with difficulty maintained, even though the collieries 
are closed, so very poor has recently been the demand. 

At a recent meeting of the Shotts Iron Company, a resolution 
was carried, authorising the increase of the capital of the company 
by the creation of 15,000 prefe:ence shares of £10 each, bearing a 
preferential divided of 5 per cent. per annum, with the option of 
converting the same into ordinary stock. The increase of capital 
is required owing to a larger extension of works, 

Since the commencement of the dispute in the Clyde shipbuild- 
ing trade, the malleable works throughout Lavarkstire have been 
very slack, At Coatbridge, where many of the small works are 
entirely dependent on the shipbuilding trade, the workmen were 
some weeks ago put upon one day’s notice, and have only been 
getting two or three days’ work a weck in rotation, and some of 
them have ceased work altogether pending the settlement of this 
unfortunate quarrel, 

A meeting of Lanarkshire miners was held at Hamilton a few 
days ago—Mr. M‘Neil presiding—when Mr. Brown, of the Stafford- 
shire Miners’ Association; Mr. Cook, secretary of the Fife and 
Clackmannan Miners’ Union; and Mr. Gillespie, secretary of the 
Stirling and Linlithgow Association, delivered addresses, urging 
the miners to form committees at once in the districts of Hamilton, 
Larkhall, Motherwell, and Wishaw, and appoint a central board. 
Mr. Gillespie, in advising that “‘ pressure” ehould be put upon the 
masters to advance the wages, said he had learned that the iron- 
masters were about to keep their men from getting an advance of 
wages, and also to get the advance taken away from the men em- 
ployed by the sale masters. It was resolved to support the 
men now on strike in the counties of Fife and Clackmannan, until 
settlement has been arrived at. 

Meetings of the miners locked out in Fife and Clackmannan 
have been held in the course of the week at Dunfermline, Alloa, 
and Kirkeaidy. At the former, Mr. Macdonald, M.P., delivered 
an address, charging the masters, as usual, witi the entire blame 
of the present state of matters. The Alloa meeting declared 
their willingness now, as at the commencement, to submit the 
case to an impartial board of arbitration ; but the gatherings were 
unanimous in their determination to prolong the struggle, which 
they are all the more likely to do, seeing that their case is 
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| regarded as a test one. 


This is now the sixteenth week since the beginning of the ship- 
wright’s strike on the Clyde, and the ninth since the lock-out was 
carried into effect, but the men still appear confident in their 
ability to hold out. The lock-out has deprived of employment 
many hundreds of labourers, who have no union to support them, 
and who, with their families, are suffering great privations. 
Subscriptions are being made by the public in their behalf. There 
is a general conviction, with what real foundation I am unable to 
say, that an attempt will be made at a settlement after the close 
of the holidays. 

The sixteenth annual general meeting of the North British Asso- 
ciation of Gas Managers has just been held at Stirling, under the 
ea A of Mr. A. Macpherson, Kirkcaldy. Papers were read 

y Mr. J. Reid, Leith, *‘On a Mechanical Difficulty with Coal 
Tar, and the Method of Surmounting it ;” by Mr. R. Mitchell, 
Coatbridge, “‘On the Condensation and Treatment of Gases by 
the Aitken-Young Process; and by Mr. W. Young, Clippens, 
Paisley, ‘‘On the Causes affecting the Quantity of Carbon 

ited in Retorts; and Dr. Wallace, Glasgow, delivered a 
lecture op the Bunsen burner. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a spirited effort made of late to revive the old 
idea of establishiug an Atlantic line from Cardiff. Last week it 
found vent in a meeting at Cardiff, presided® over by the Mayor, 
when the matter was well discussed, and eventually it was 
decided to solicit one of the old-established Atlantic lines to add 
Cardiff to their list, Doubtless if some tangible inducement is 
given the solicitation may be effectual, but so far as Cardiff capital- 
ists are concerned the recollection of the last effort is too near to 
to tempt local speculators, 

The Journal of the South Wales Institute of Engineers is of 
much interest this quarter, as will be seen from the following 
list of subjects :—Discussion on the Mynyddgaer and Silfach Coal 
District ; Drainage of the Taff Vale District ; Natural Furnace 
Ventilation ; Coal Washing; Personal Experiences in Tubbing 
Shafts, aud other Colliery Works, by Geo. Wilkinson. 

The auxiliary outfall of the King Sedgemoor Main Drain, at 
Dunball, near Bridgewater, recently constructed at a cost of 
nearly £5000, suddenly collapsed this week, owing, it is thought, 
tothe heavy rains. 

The works in connection with the Portishead Docks are making 
rapid progress, and the engineer is sanguine of completion by the 
end of the year; three of the gates have already been put in. 

The home trades of the Forest of Dean continue depressed, 
House coal is particularly dull, and at the iron works the large 
stocks of accumulated pig iron remaia very little altered in bulk, 
and the complaint of a lack of orders is general. 

The coal trade at the Cardiff Docks is satisfactory, and the 
whole of the Welsh ports, on account of the favourable winds 
prevalent last week, were in full action, Swansea port almost 
doubled its output, and Cardiff retained its position of between 
80,000 and 90,000 tons. Newport showed a slight falling off. The 
total export from all the ports amounted to 110,810 tons. 

Une of the most gratitying signs of recent movements is the 
steady improvement in the demand for patent fuel. The total 
sent last week amounted, from Cardiff and Swansea, to no less 
than 10,614 tons, and of this quantity Cardiff sent 6217 tons. 
With all this large sale the makers in the neighbourhood of Carditf 
continue to stock largely. At a receut visit I was much struck by 
seeing the great accumulation. With patent fuel this can be done 
with impunity, and as small coal caunot reasonably be expected to 
go lower, in some places it can be had for ls, 61. per ton; the 
time is favourable for make, 

Tbe make of irou has been slow, and the export only amounted 
to 5177 tons, of which the largest portion has been turned out from 
the Monmouthshire works. Gothenburg and Genoa figured amongst 
the largest customers, and to the latter the unusually important 
cargo of 1000 tons was sent. 

There is considerable stagnation existing amongst the ironworks, 
and excepting the Ebbw Vale, which is much slower than it has 
been, Dowlais and Rhymney, not much is doing in any depart- 
ment, Blaenavon maintains its average miscellaneous make. 
Wales is turning out more bars, sheets, and plates of late, and 
hematite pig is in demand. 

‘Lin plate manufacturers are busier, and though quotations re- 
main low, with no tendency to rise, there is a better make. 

Another explosion at the Tunnel Pit, Aberdare, has taken place, 
and three men have been burnt. 

Nothing has yet been decided as to the future course of the 
Abervant and Plymouth collieries; but it is expected that an 
arrangement will be brought about, and thus avoid a strike. The 
next month, I am informed, is to witness the renewal of the dis- 
cussion re the single and double-shift systems, and it is not im- 
probable but that an alteration may take place in some pits where 
the plan has been iutroduced. Colliers are more in favour of it 
than they have been, and, if reports can be accepted as reliable, 
colliery owners less, At Lletty Shenkin the management has 
reverted to the old or single-shift system, and it is stated that 
a colliery owner in the same valley has lost £3000 by the 
experiment, 

The prominent topic in the coal districts this week is the award 
to the rescuers of Tynewydd by the Lord Mayor of London, and 
great dissatisfaction exists, It is a pity that any grumbling should 
wind up so remarkable a case in colliery annals. 

The house coal trade is in a better state, and the Caerphilly 
collieries in particular are active. 


Bruyev’s Statur —The masonry in connection with the bronze 
statue of Brune! on the Thames Embankment, which has been for 
several mouths in progress, is now completed. The site selected 
is the vacant piece of ground at the south-west end of the Temple 
Station of the District Railway, at the bottom of Surrey-street. 
The statue stands on a pedestal of Portland stone, about 10ft. in 
height, and looks towards the Houses of Parliament. Behind the 
figure the stonework is curried several feet above the upper portion 
of the pedestal, the statue, up to the middle, appearing to be 
placed in a kind of niche, The statue itself is about 8ft. in 
height. 

SouTH Krensincton Museum. —Visitors during the wack endin& 
July 14th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,729; mercantile marine, building 
materials, and other collections, 3880, On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 6 p.m., Museum, 
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2783; mercantile marine, building material3, and other collections, 
175, Total, 18,557. Average of corresponding week in former 





years, 18,114. Total from the opening of the Museum, 16,436,913. 
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FAIRBAIRN AND HIS TIMES. 
No. IL 

To return from the digression which concluded our last 
notice. Upon his completion of the nail machines, Fair- 
bairn soon found that Dublin was no place for him, and he 
sailed for Liverpool in the month of October, 1813, where 
he arrived after a voyage, in those days deemed quick, of 
two days. Liverpool, though then a bristling port, but 
little resembled the Liverpool of to-day, with its seven 
miles of docks, its mighty fire-proof and other warehouses, 
its fleets of steamships, and its fine engineering establish- 
ments, which minister to the construction or repair of such 
vessels. Birkenhead, as a rival, looked at with something 
of a jealous eye by Liverpool, did not exist, s0 we need 
say nothing as to the grand shipbuilding establishments 
now in existence on the left bank of the Mersey. We can 
thus understand how it was that at this period Fairbairn 
found so little to attract his attention, that after two days’ 
strolling about he pushed on to Manchester, where he got 
employment directly from a Mr. Adam Parkinson, a 
michine maker, or mechanical engineer, with whom he 
remained for two years. He seems already to have dimly 
discerned that the seat of his future labours was found 
and fixed. Finding that his position was tolerably assured, 
and his wages sufficiently 
ample to enable him to lay 
by money, and perhaps such 
liking for wandering as he 
may have previously had 
having evaporated, his 
thoughts recurred to Dorothy 
Mar, and he longed to be 
united to her and get settled 
in life, and he records a 
characteristic trait of his own 
shrewdness and contidential 
regard for his love, that he 
made her his banker, and 
deposited in her custody such 
occasional savings as he was 
able to accumulate, thus, as 
it were, taking some security 
for the constancy of her whom 
he intended for his future 
wife, and giving to her the 
best assurance of his affec- 
tionate regard and for the 
prudent habits that she might 
expect from him when her 
husband. Previous to their 
union, Dorothy Mar held in 
her hands a sum of about 
£30, the largest amount 
which, as he says himself, he 
had ever possessed. Their 
marriage took place on the 
16th of June, 1816, at Bed- 
lington, where, as we have 
seen, she had so long lived 
with Mrs. Barker. After a 
few days’ stay at Morpeth 
and Neweastle enjoying, as 
we may imagine, the hospi- 
talities and congratulations of 
the acquaintances of earlier 
life, they returned direct to 
Manchester, and thence soon 
moved to Macclesfield, where 
Fairbairn was employed by 
Mr. J. C. Hewes. After some 
months’ employment at this 
place they returned to Man- 
chester, where they rented 
and furnished a small house, 
in which Mrs. Fairbairn 
seems to have continued to 
reside, while her husband had 
to return for a considerable 
period to Macclesfield to com- 
plete his services to Mr. 
flewes, returning finally to 
Manchester in time for the 
birth of his first child, a 
daughter, afterwards Mrs. 
Bateman, who was born on 
the 30th of March, 1817. : 
This period was one full of difficulty and of depression in 
Lancashire as in England generally. Waterloo had been 
fought, and with the sunset of the 18th of June, 1815, the 
great war in which England had so long struggled was 
at an end, and with peace came many disasters as well as 
blessings. Maimed and disabled men were returned in 
multitudes from abroad to swell the pauperism which 
existed everywhere, due to sudden subversions of the 
many employments that had depended upon the equip- 
ment and maintenance of army and navy, and upon a 
succession of severe winters and of seasons disastrous to 
the farmer ; besides all this, the rapidly-spreading intro- 
duction of the steam-engine as a source of manufacturing 
power, the improvements daily bein 
spinning and weaving machinery, the introduction of the 
power-loom, and the general movement in all directions 
towards the substitution of mechanical methods for hand 
labour in manufactures, had produced a wide-spread sense 
of dissatisfaction, discontent and suffering amongst the 
wage classes which culminated in many places in machine- 
breaking and bread riots; these in Manchester in the 
— 1816-17 assumed alarming proportions, the troops 

ing called upon to fire upon the starving and frantic 
mob, and blood being shed in its streéts. The writer has 
heard in after years, from the lips of Fairbairn himself, 
some graphic accounts of the terrible scenes of disorder of 


which he was an eye-witness in what were called the | 


Peterloo riots, in which, at one moment, field artillery was 
on the point of being employed against the rioters. They 
were bad times for a man eagerly striving, as Fairbairn 





COLLIER’S PATENT RIVET-MAKI 


developed in cotton- | 


then was, with his wife and child, to establish himself to | 
some settled position higher and better than that of the 
mere journeyman, as he only hitherto had been; but he 
surmounted these difficulties with a manly and _ perse- 
vering courage, and succeeded in getting through this 
arduous period without getting into debt, except, as he 
tells us himself, to the extent of £5, which he had to 
borrow. Asin the case of many other remarkable men 
—Faraday, for example, who himself tells us how his 
marriage strengthened and steadied him amidst the diffi- 
culties of his position at the Royal Institution in the 
earlier part of his married life—Fairbairn had, no doubt, 
his courage exalted and his nerve fortified by the conscious 
possession of his young, lovable, and stout-hearted wife, 
with the babe she at this period carried in her arms. The | 
writer has heard, in years now long gone by, from Mrs. 
Fairbairn’s own lips, how her own and her husband’s food 
consisted largely of “ water porridge,” and the noble sim- | 








| plicity with which she at an after period narrated the facts | 
| of this time to the writer’s mother, made an impression | 
| upon him—then a boy—which he remembers, and has ever 
| viewed as one of the lessons of his life. 

| Fairbairn before long emerged from the many difficulties 
| at this period surrounding him, and we cannot do better 
| than give, in his own words, by an extract from his auto- 
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| biography, his account of this, perhaps the most trying, | 
crisis of his life :— 


Having made up my mind to make an attempt at something 

better than a weekly wage, I went over to Messrs. Otho Hulme and 
| Sons, at Clayton, near Manchester, for whom I had erected some 
geome machinery whilst I was with Mr. Parkinson, to consult Mr. 

- Hulme, the active partner, what was best to be done. At that 
time there appeared no chance of obtaining orders for millwork, 
but he made me the offer to construct an iron conservatory, which 
he proposed erecting in the garden, I gladly accepted the offer, 
and having prepared the drawings, which were approved, I looked | 
round for some clever active person as a partner to join me in the 
undertaking. This partner I found in an old shopmate, Mr. James 
| Lillie, to whom I communicated my intentions, and asked him to 
| join me, After some hesitation he consented, and we commenced 
| a few days afterwards as coadjutors for the construction of the hot- 

house; and thus arose a connection which lasted for fifteen years. | 
| Ina few weeks the patterns were made, and we had just com- 
menced casting, when the whole of our operations were stopped by a 
letter from Birmingham giving notice of the infringement of a 
patent which the writer said belonged to himself. This interdict, 








| and capable of turning shafts of from 3in. to 6in, diameter. 
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and the threats which were held out, closed our connection with 
Mr. Hulme, and I was again thrown upon the world without | 
resources and without money. Mr. Lillie, who was no better off 

in this respect than myself, after some fruitless attempts to get 

work, expressed a wish to retire, and advised me to abandon what | 
he concluded could not be accomplished. I, however, had made up | 
my mind to persevere, and notwithstanding a fortnight’s suffering | 
from insufficient food, I urged him to be firm, as I had made up my | 
mind never again to work as a journeyman. This determination, | 
and an offer to allow him to withdraw if he did not like the con- | 
nection, decided the question, and he renewed his promise either to | 
succeed or remain with me to the last. This determination increased | 
our energy and gave us fresh vigour. We redoubled our exertions, | 
issued printed cards announcing our intentions, and made a com- 
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plete tour gst the manufacturers of Manchester and the 
neighbourhood. Amongst others, I called on Messrs. Adam and 


George Murray, the extensive cotton spinners, and taking with me 
the designs of a bridge, which he ha e in competition, but 
which had never been sent in, I showed them to Mr. Murray, and 
requested to know if we could be of service to him in the erection 
of any millwork he might require. Mr. Murray received me 
kindly, and after looking at the drawings, desired I would call on 
the following day and bring my partner with me. In the interval 
since the stoppage of our work at Mr. Hulme’s we had, however, 
got small orders for the erection of a calender in Cannon-street, 
and a calico-polishing machine in Shakespeare-street. These were 
small jobs, but sufficient to enable us to make a lathe; and 
having hired a miserable shed for about twelve shillings a week, 
we erected the lathe, and with the assistance of James Murphy, a 
muscular Irishman, we contrived to turn and finish the whole of 
our work in a very creditable manner. At that time, 1817, even 
Manchester did not boast of many lathes or tools, except small 
ones in the machine shops ; ours was of considerable dimensions, 
For 
two years afterwards this lathe did the whole of our turning 


| work. 


This old lathe was still in existence in part of the Canal 
Street Works as late as 1845, where it was seen by the 
writer, and if his memory be correct, it was a “dead 
centre lathe,” with timber beds, edged with flat bar iron. 
Fairbairn and his partner Lillie called a second time, by 
appointment, cn Mr. Murray, who at once asked them if 
they were competent to renew 
with horizontal shafting all 
the existing gear which drove 
their mule-spinning ma- 
chinery. After a visit to the 
poor shed which gradually 
in after years expanded into 
the Canal-street Works, Mr. 
Murray, not without some 
misgiving, gave them the 
orJer to proceed with this, 
which was in fact a consider- 
able order, upon which they 
at once went to work, and 
labouring from tive in. the 
morning until nine at night, 
completed the order within 
the specified time and to the 
complete satisfaction of their 
employer. This was really the 
start in life of Messrs. Fair- 
bairn and Lillie, whose firm 
became before long well known 
in Lancasbire and afterwards 
throughout Great Britain,and 
which finally obtained a 
world-wide reputation. The 
work of new shafting Mr. 
Murray’s mill commenced a 
large field of occupation of 
much the same kind, which 
lasted for some years and 
proved very profitable to the 
partners. The cotton-mills of 
Lancashire were originally 
fitted up as regards their 
shafting, gearing, and other 
means of transmitting move- 
ment from the motor, by 
millwrights or mechanics bred 
in the old school. The shaft- 
ing was generally square, it 
was of large size, as were also 
the drums, formed of wood 
staves, which it carried, and 
the velocity was. small, 
although gradually increased 
with distance from the 
motor by a complicated sys- 
tem of straps and pulleys. It 
must have been seen by this 
time by very many mechanics 
and mill proprietors in these 
districts that great advan- 
tages would arise by the 
substitution of much lighter 
shafting driven at higher 
velocities, and the epoch now 
commenced for effecting such 
changes in almost all the 
mills engaged in textile work 
in the North of England. 
In effecting this great change Fairbairn undoubtedly con- 
tributed very importantly, and was probably amongst the 
very earliest who clearly understood the principles by 
which it ought to be guided. To him also appears to be 
ascribable the entire suppression of square shafting, the 
substitution for it of cylindric shafting truly turned by 
the slide lathe, and with the improved form of lap couplings, 
forged in one piece with the shafting, which have loug be- 
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| come common everywhere; an almost boundless field of 


work of nearly one common character was thus presented 
to Fairbairn and his partner, and flowed in upon them 
without difficulty or solicitation after they had once com- 
pleted the job at Mr. Murray’s mill, which was thus their 
first great start in that career of success which lasted so 
many years. So far we have followed principally the 


| personal events of Fairbairn’s earlier life ; henceforth his 


works rather than his personal career must take the 
prominent place in our narrative and remarks. 








CAISSON FOR THE IMPERIAL ARSENAL AT 
NAGASAKI. 

Tur caisson, illustrated by the engravings which we publish 
this week has been designed and constructed for the Japanese 
Government by Messrs. Head, Wrightson, and Co., of Stockton- 
on-Tees. A large model of it was exhibited at the con- 
versazione of the president of the Institution of Civil Engineers, 
on the 29th May, at the South Kensington Museum. 

The caisson is for closing the dry dock of the Imperial arsenal 
at Nagasaki, the entrance of which is 90ft. wide by 30ft. deep. 
Greenheart facings are placed on both edges of the caisson, but 
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only one facing will be used, the second being for convenience 
of turning the caisson round should the timber ou the working 
side get damaged. There being no groove, but simply a dressed 
face against which the greenheart facing presses, a very slight 
elevation of the caisson clears it from the bottom, so that it can 
be floated back from the facing at all levels of the tide. A water- 
tight deck runs the whole length of the caisson, at a vertical 
height of 19ft. from the bottom of the keel ; all under this water- 
tight deck is kept dry, and a large quantity of ballast is placed 
here to steady the vessel. Above the deck the water is admitted 
freely through valves, so that when the caisson is aground and 
the water rising on each side, there is practically no tendency 
for the rising tide to float it. In order to enable the caisson 
to be raised asmall tank is placed under the top deck, which 
tank is kept full of water when the caisson is aground. When 
it is desired to raise the caisson the tank is emptied ; this reduces 
the total weight of the vessel to less than that of the water it 
displaces when on the cill, by a quantity sufficient to admit of 
its floating clear. The position of the water-tight deck is arranged 
so that it is a few inches above the water level when the caisson 
is floati Two cast iron culverts, 36in. diameter, are fixed in 
the body of the caisson for filling and emptying the dock. These 
are double faced with brass, and the spindles for working them 
are carried up to the top deck. A 7in. Downton’s patent 
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steam taken directly from a boiler inside the wooden shed ; the 
other by compressed air driven by a caloric engine in the same 
building. In the large Government building a complete revolv- 
ing dioptric lantern of the first order had been set up, with 
driving gear and lamp. There were examples of the “range” 
“leading” lights used to point out the main channels of the 
Western rivers, Lamps of different sizes and patterns were 
placed in order, some intended to burn lard oil, and some 
| mineral (petroleum) oil, both these having been in use for some 
| time past, with a growing disposition on the part of the Light- 
| house Board to discard the former altogether in favour of care- 
fully retined petroleum, whose claims to preference both on the 
score of intensity of light and cheapness seem gradually to be 
| getting well established. A number of capital photographs of the 
| flames produced accompanied these lamps, with statements of the 
| candle-power and consumption of oil in each case ; it was curious 
| to note, in the case of a lamp of the first order, with four con- 
centric circular wicks, how distinctly the four sheets of flame 
| could be traced in the photograph. The photometric apparatus 
| used (Bunsen’s) was shown on the same table, as well as the 
' filling cans, hand lanterns, brushes, and other accessories. A 
| large wall map of the United States served to show the distribu- 
| tion of the various lights on the coasts of the Atlantic, Pacific, 
| great Northern lakes, and Western rivers (chiefly Mississippi 
| and Ohio). On this the dangerous stretches of New England 
| coast, neighbourhood of Cape Hatteras in North Carolina, 
and the Florida Keys, were indicated to the eye by the closely 
placed dots representing lighthouses. The present extension of 
_ the work of the Board is summed up in the following table :— 
Lights of the Ist order es «0 esc es 46 
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three-throw pump is provided, with a system of pipes such that 
the pump can be applied to draw from the bilge and deliver over 
the deck, to draw from either side of the caisson, and deliver 
into the top tank, or to draw from upper side of water-tight deck 
in case of repairs. Three water-tight well ways are provided for 
access to the valves, pumps, and lower part of the caisson. These 
are closed at the upper deck with hinged doors ; similar doors 
are also provided for access to the upper tank and water-tight 
deck. The deck is of teak, it is of a uniform width of 9ft., and 
is provided with wrought iron treads for horse traffic, and wrought 
iron runners for wheeled carriages. Strong hand-rail standards 
are placed on each side, the full length of the caisson, and chains 
connect them, to form a protection to passengers, which can be 
readily removed to clear the ropes used in mooring the caisson. 
Suitable bollards are also fixed to the dock for the mooring ropes. 
The whole of the wrought iron used is of such strength as to 
resist a 21 tons tensile test ; the facing are made of greenheart 
and the top deck of teak. The inspection of the whole of this 
work was entrusted by Messra. Matheson and Co., the agents for 
the Japanese Government, to Mr. Adam Miller, of London, and 
the whole of the work was shipped to Nagasaki, in May of this 
year, having been first entirely erected in Messrs. Head, Wright- 
son, and Co.'s premises. ur illustrations are so complete that 
any further explanation is unnecessary. It will be seen that the 
design departs advisedly in some important instances from that 
of caissons hitherto constructed, and it forms an excellent exam- 
ple of this class of engineering. 








THE UNITED STATES GOVERNMENT AT THE 
PHILADELPHIA EXHIBITION. 
(Continued from page 44.) 

(3) Treasury Department.—This was the last division of the 
Government service for which representation at Philadelphia 
was arranged, it having been at first supposed that the Con- 
gressional appropriation would not suffice to admit of its being 
included. It contributed, however, a good deal of interesting 
material. 

A case from the Mint contained a rather meagre display of 
proof coins and national medals. Some of the latter were poor 
enough. Amongst the former were to be seen the “trade 
dollar,” designed for the introduction of American coined silver 
into the commerce of the East, especially of China, marked 
“ 420grs.—900 fine,” 

The Bureau of Engraving and Printing sent the special paper, 
with clippings of coloured silk threads worked into the pulp, 


used in the preparation of United States Treasury notes and the | 


notes of the National Banks—the so-called “ greenbacks,” nick- 
named from their being printed with chromo green ink—and 
also some handsome specimens of steel engraving of vignettes, | 
printed off on fine India paper as well as on the notes them- | 
selves. 

The Internal Revenue Bureau had models of various forms of | 
still, intended to facilitate the collection of the tax on distilled 
spirits, hydrometers, gauges, seal-locks (with paper seals) to be | 
placed upon the dvors of cistern-rooms and warehouses, and not | 
admitting of being opened without breaking the seal, along with 
a multiplicity of handsomely-printed but vexatious-looking 
stamps for tobacco packages, match-boxes, patent medicine 
bottles, and so forth. 

The Treasury having charge of the erection of public buildings | 
for the civil service of the Government, a number of large photo- | 
graphs, engravings, and drawings were exhibited of post-offices, | 
United States court houses, custom houses, mints, and sub- 
treasuries in the different cities and larger towns, the same 
building being often arranged to furnish offices for two or three 
of the above uses at the same time. Amongst the most con- 
spicuous of these were the post-office and custom-house buildings 
of St. Louis, those lately finished at New York, and those still 
in progress at Philadelphia; as also the new building at Wash- 
ington intended for the State, War, and Navy Departments. 
In connection with the general designs for these buildings some 
of the details or working drawings were shown, with photo 
graphic duplicates taken directly from tracings by super-position 
and exposure to sunlight. 

The Lighthouse establishment had erected out of doors a re- 
production of the upper portion of a lighthouse, showing the 
lantern, living-room, gallery, iron ladders, Kce.; while on the 
ground about it were disposed buoys and their moorings, heavy 
fog-bells and the inassive clock-work for striking them at regular 
intervals ; and projecting from a amall wooden building close by 
were the trumpet-like mouths of two great fog-horns, whose 
bellowings from time to time deafened the ears and excited the 
curiosity of people all over the Exhibition grounds, being otca- 
sionally audible in favourable weather, it was said, to a distance 








vf 22 miles, One of these borns was blown by high-pressur, 


903 

| Steam fog signals, 53. 

| There were photographs, drawings, and models of a number of 
individual lighthouses on different parts of the coasts, including 
the wild Minot’s Ledge of Massachusetts, the Alligator Reef of 
Florida, &c.; and models of several difficult foundations, as that 
on piling at the South-West Pass—one of the mouths of the 
Missiesippi—open iron framework on the Florida Keys, &e. 

The Life Service exhibition was made at a spot on the bank of 
the artificial lake, and consisted of asurf-boat, a self-righting and 
self-baling lifeboat, a lifecar similar to the one used in saving 300 
passengers from the English ship Ayrshire wrecked off Square 
Beach in 1850, a mortar capable of throwing a line a distance of 
one-third of a mile, life preservers of all kinds, including the 
German life buoy for exhausted persons, coils of rope, hawsers, 
&c., and a building representing one of the life-saving stations, 
of which there are 155 established at various points along the 
coast from Maine to Florida, and on the Pacific and the lakes, 
manned by 1100 men beside commissioned officers. 

The Coast Survey, beside bound sets of the reports since 
1851, with minutely detailed charts, contributed a number of 
the most important instruments used in the prosecution of the 
work, most of them, though in fine order, showing signe of the 
service they have gone through. Amongst the geodetic survey- 
ing instruments were heliotropes used in signalling on the long 
lines of principal triangulation, and a zenith telescope, of 4S8in. 
fucal length and 3jin. aperture, used in determinations of lati- 
tude. There were also transit instruments and a “transit and 
equal altitude instrument,” the latter being a zenith telescope 
and portable transit combined. It was constructed in the pre- 
sent year by Edw. Kiibel, at Washington, for the Coast Survey, 
and involved the addition to the transit of a filar micrometer 
eye-piece and delicate level, and the division of the iron hori- 
zontal frame into two parts, so that the upper part carrying the 
body of the instrument could be revolved 180 deg., or more, in 
azimuth without disturbing the level, or altering its relation to 
the telescope. The compensation measuring rods for measure- 
ment of primary bases were shown with their protecting cases 
and trestle supports, with the means of adjustment to uneven 
ground, as fully described in the Coast Survey Reports for 1865 
and 1873. The electro-magnetic apparatus for telegraphic deter- 
mination of longitude had special interest as the first thoroughly 
worked out for the purposes of this survey, as also the accom- 
panying personal equation apparatus depending on the individual 
observation and electric recording of the passage of “ artificial 
stars” over a field of fine lines, while a second circuit produces 
an automatic record of the passage on the same moving 
cylinder. There was also an improved form of plane table, 
with altitude, magnetic declination needle, and telemeter, much 
| used in filling in the details of the survey, and described in an 
| appendix to the report for 1865. The present United States’ 
metric standards of length, weight, and capacity—the new 
international series not having been yet received were ex- 
| hibited, with balances and different forms of apparatus for the 
comparison of standards, and one elaborate optical comparator 
for the comparison of lineal standards « bout with those « trait. 





| There was nothing very new or remarkable in the way of 


apparatus for magnetic observations, but dip and declination 
circles and intensity magnetometers of known forms of con- 
struction were to be seen. The form of self-registering tide 
gauge in use consisted essentially of a horizontal paper-covered 
cylinder driven by clockwork, with a pencil to produce a curve 
on the paper as moved by the rise and fall of a float; and the 
hydrographic division of the survey was represented by various 
forms of sounding leads, with cups for samples of the bottom, 
and tubes for specimens of water at any required depth, as well 
as different sounders with revolving bands recording their 
motion through wheel-work, amongst which that of Massey— 
English—was marked as used by the United States Coast Survey 
on account of its giving the best results. 

(4) Post Office Department—There was established in one 
corner of the building, by enclosing a suitable space with 
partitions of ornamental woodwork, a working fice, 
employing six clerks, two regular carriers, and four mail wagons, 
where all the ordinary duties of such an office are regularly per- 
formed and with a good deal of advantage in point of convenience 
to exhibitors and others within the grounds. Letters and other 
mail matters were received and delivered, letters registered for 
any part of the world, domestic and foreign postal money orders 
issned, and all the usual accounts kept and returns made to 
Washington. Anyone taking a special interest in the matter 
could procure admission to the enclosure and obtain full explana- 
tion of the practical working of the system. During the month 
of July, 139,766 letters and 85,018 newspapers and pamphlets 
were delivered, and 167,587 letters and 50,970 newspapers were 
collected. Near this post-office was to be found at work one of the 
envelope machines adopted by the Government, driven by a 
small Baxter steam engine, which turned out 20,000 stamped 
envelopes per day, having a special form of stamp intended as a 
sort of memorial of the Exhibition, but legally usable anywhere 
within the territory of the United States. In cases close by were 








specimens of all the various stamps, stamped euvelopes and 
newspaper wrappers, and postal cards—even issued by the 
Government—the mail bags, locks, scales, marking stamps and 
letter-boxes, and maps of the various post routes, gave a vivid 
idea of the vast area to be provided with postal facilities. As a 
curiosity in contrast with the large scale of operations at the 
present day, there was borrowed for exhibition from the office of 
the auditor of the Treasury for the post-office department, and 
lay open on a table case, Benjamin Franklin’s first ledger as 
United States Postmaster-General for the year ending October, 
5th, 1776. Out of doors, on the west side of the Government 
building, there stood two railroad post-office cars belonging to 
the fast-mail service, which were occupied by several clerks and 
used to illustrate the system of sorting and distributing letters 
and newspapers en route; the material being furnished by the 
collections made at the model post-office. 

(5) Department of the Interior —This occupied a great deal of 
space, covering as it did the operations of six different offices— 
the Land Office, Census Bureau, Patent Office, Bureau of Eduea- 
tion, Pension Bureau, and Indian Bureau. 

The Land Office, which is charged with the survey and 
gradual sale of the immense areas of wild land, still belonging to 
the general Government, furnished a collection of its annual 
reports, showing the progress of settlement and occupation as 
the human wave has swept across the continent, and numerous 
maps of states and territories surveyed or of which the surveys 
are in progress—with the instruments used in the actual work. 
All public land has long been surveyed under the many con- 
venient systems of rectangular sub-division. A true north and 
south line is first run through the territory to be surveyed, 
somewhere near the middle of its area, carefully checking the 
results of compass work by astronomical observation ; and then 
in like manner a true east and west line is marked off, inter- 
secting the former about the middle of the territory, From 
the “meridian” and “base” lines, of which there may be two 
or three each, if the extent of the survey require, subordinate 
lines are run by compass alone parallel and at right angles to 
each other, so as to divide up the whole surface into squares of 
six miles on the side, which are called “ townships,” there being 
of course fractional townships, where an irregular boundary, as a 
main course, is at last reached. The townships are numbered 
north and south, and each range of townships on the same north 
and south line receives a number, these numbers running, of 
course, cast and west. Each township is thus, in like manner, 
sub-divided into sections, the section being a square of one mile 
on the side, and the sections of each township are numbered in 
a special order from one to thirty-six. The corners of all sections 
are marked in timbered land by blazing the trees with axe, and 
such measurements made and recorded from prominent natural 
objects, rocks and the like, that the original marks can be 
recovered if lost. In sales of land wherever this systern extends, 
that is everywhere except in the oldest Atlantic States, whether 
the original transfer of title by the Government be concerned on 
subsequent sale by one individual to another, the land is always 
described by reference to these surveys ; the same principle of 
rectangular sub-division being carried out as to the fractions of a 
section, though for this, recourse is not had to the Government, 
but merely to a private surveyor taking his departure from the 
Government marks. Thus a piece of twenty acres of land may 
be found described as the W. 4 of the N.E. } of the N.W. } of 
S. (Section) 22 T. (Township) 15, R. 6 ; specifying the base and 
meridian lines concerned, and on which side of them the numbers 
in question lie. The ease with which particular pieces of land 
can be thus identified, even in the midst of a dense forest, is an 
immense advantage to the intending settler choosing fertile 
tracts, to the seeker after mineral deposits, the geologist, and the 
ordinary tourist ; if in a region already partially settled, the man 
living in the first log cabin reached will be sure to know the 
number of his land; if in a thoroughly wild country the 
surveys will have been recent enough to allow a marked corner 
to be found with little difficulty, and a starting point being thus 
secured, a pocket compass will soon give all the data necessary. 

The Census Bureau exhibited in contrast with one another the 
volumes of the first census, taken in 1790, and the far longer 
rows of shelves containing those of the last, made in 1870, 
intervals of ten years having been adopted for the United States. 
There was also shown the valuable statistical atlas which accom- 
panied the last census, and, copied from it upon a larger scale, 
maps were hung up showing the density of population now and 
at certain periods in the past, the gradual shifting of the centre 
of population. the distribution of industries, of natural resources, 
of certain kinds, of education, of disease, and many other matters 
easily thus studied by the eye. 

The Patent-office sent its annual report and volumes of 
specifications, and a selection from it's cumbrous accumulations 
at Washington of 5000 models and 60,000 drawings, intended to 
illustrate the general character of Amesican patented inventions. 
Of course, so large a mass of material contains of necessity much 
of very inferior merit and importance ; nor would it have been 
possible, probably, even had more time been available, to have 
secured any general agreement as to the best choice of so large a 
collection ; but doubtless what was shown did in a measure 
represent the better class of inventions of the American mind. 
The heads under which the models were arranged were as follows : 
—Agriculture ; reapers and harvesters, mills and presses ; 
architecture ; civil engineering ; railways; navigation ; metal- 
lurgy; metal working; wood working: steam; hydraulics ; 
pneumatics ; mechanical movements ; hoisting ; horse powers ; 
Journals and bearings; vehicles; fire-arms ; textiles; printing 
and stationery; stone; clay; glass; leather; light; heat ; 
electricity ; household utensils ; chemistry ; gas; ice, and the 
fine arts—including musical instruments. Bearing in mind the 
unequal fitness for illustration by model of many of these classes, 
it may, perhaps, not unfairly be considered as indicative of the 
general conditions that have surrounded American inventors, 
and of their natural or acquired bent, that we find agricultural 
implements of all kinds, but especially harvesters, wood-working 
machines, appliances connected with locomotion and with steam, 
and household utensils, conspicuously abundant ; while more 
abstract matters, such as mechanical movements, and matters 
connected with taste, architecture, the fine arts, were much 
more sparingly represented. The first patent granted under the 
United States Government was dated July 31st, 1790, and was 
issued to Samuel Hopkins for a contrivance for making pot and 
pearl ashes, and since then it was shown by the General Index, 
coming up to 1873, there have been granted in all about 160,000. 
Incongruous as it may seem, the Patent-office has been for a long 
time the place of deposit of most of the historical relics of the 
Government, of which a number were then exhibited, but are 
naturally of more interest to Americans than to others. Wash- 
ington’s personal effects were the most important, including the 
surveyors compass which he carried as a young and obscure 
man, his sword, camp chest, camp-bed and tent of the warlike 
days of the revolutionary struggle, and his cane, clothing, furni- 
ture and porcelain from the period of successful achievement 
and fame. 

(Zo be continued.) 
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RAILWAY MATTERS. 


AN extension of the West Cork Railway from Dunmanway to 
Skibbereen was opened for traffic on Monday. This will shorten 
the route to Bantry and Glengarriff, and be a convenience to 
those tourists who take this district on their way to or from 
Killarney. ; 

Tur London and North-Western Railway Company are cozing 
out extensive alterations and improvements at three of their 
stations on the Stour Valley line. A heavy sum will be spent at 
Wolverhampton, and £8000 will be — at Dudley; £7000 at 
Dudley Port ; and a similar sum at Oldbury. 


A progect has been submitted to Government for the construc- 
tion of the 1014 miles of the Punjab Northern State Railway be- 
tween Rawul Pindee and Peshawur, at a cost of about £10,000 a 
mile, exclusive of the Indus Bridge at Attock and the rolling stock. 
The traffic on the length of line now open has greatly exceeded 
expectations, the returns amounting to nearly Rs, 11,000 a week. 


TuE new line being made by the North-Eastern Railway Com- 
pany from Askrigg to Hawes is being pushed forward rapidly, and 
is expected to be opened in abouta month. The line when completed 
will be of great advantage to Hawes, the capital of Upper Wens- 
leydale, and the district generally. As soon as the Midland 
Railway Company's branch line is opened to Hawes-junction on 
the Settle and Carlisle Railway, there is, it is stated, likely to bea 
considerable influx of visitors to the Dale. 


In presiding at the half-yearly meeting of the Metropolitan 
Railway Company, Sir E..W. Watkin, M.P., referred to the inner 
circle completion scheme. It was, he said, some years since Par- 
liament gave powers to complete the circle. He believed an 
attempt had been made in some way to get the Metropolitan 
District Railway to further the undertaking. He knew it was 
said that the Board of Works had given a bounty of £500,000, 
but they had done no such thing. The right thing would 
be to complete the circle around Tower-hill, and in so doing to 
take into consideration the improvement of Thames-street, in con- 
nection with a fruit market and fish market. If this were done, 
the circle would be completed in the best and cheapest way pos- 
sible. 

A LONG-¥ELT want has been supplied by the opening of the new 
railway station at Ferryhill. The new building is more especially 
designed for the working of the traffic on the Hartlepool, Spenny- 
moor, and Lower Coxhoe branches. A large platform has been 
provided, nearly 900ft. long, of which about 550ft. is covered with 
a light glazed roof, supported by ornamental pillars and girders. 
The station buildings are from the — of Mr. Burleigh, the late 
architect for the North-Eastern Railway Company, and the works 
have been carried out under the supervision of Mr. Hutchinson, the 
resident architect at Durham. The contractor for the station has 
been Mr, Weatherby, of York, the ironwork being by Mr. Liddell, 
of Darlington. A series of new sidings has been rendered 
necessary by the requirements of the inereasing traflic, and by the 
needs under the new arrangements, and a massive iron bridge 
has done away with the necessity for a dangerous level crossing. 


THE commission appointed in 1875 to decide between the various 
routes proposed for a line from Orenberg into Central Asia, has 
decided upon the one from Orenberg to Orsk and Djita Koul upon 
Lake Kouiouk, where it would divide, one branch going to the 
North by Troitsk, and the other to the south vie Kouhaldjar and 
Djulek to Tashkend. By pursuing this course the line would avoid 

the quicksands and marshes, and would traverse a country well 
wooded and watered, adapted for colonisation, and capable in its 
southern parts of producing cotton, silk, &c. Moreover, this line 
would touch at Katherineburg and would thus connect with the 
Siberian railway. The Emperor has approved this selection, and 
111,000 roubles have been voted for preliminary surveys. Accord- 
ing to those already carried out, the total length of the Tashkend 
line would already be 2100 versts. From Orenberg to Lake 
Kouiouk would be 600, thence to Tashkend 1200; and the Troitsk 
branch 300 versts. 


On Friday last there was a race from Dover to London between 
the continental mail express train and a carrier pigeon. The 
pigeon, which was bred by Messrs. Hartly and Sons, of Woolwich, 
and ‘‘ homed” when a few weeks old to a building in Cannon- 


NOTES AND MEMORANDA. 


We believe that Mr. Bryce M. Wright, possesses a white aqua- 
marine found in Perthshire, which, es cut, has produced one of 
the most brilliant gems ever seen. It is said by many compe- 
tent judges to be equal to her Majesty’s celebrated Koh-i-noor, 
its refraction being very t both day and night. It is of apure 

llucid liquid white, and is known as the Scotch Koh-i-noor. Its 
sear nk is 8°0, and specific gravity 2°76. 

SoLaR rays concentrated by a “ buil’s eye” in a pane of the old 
crown glass on one cartridge of several placed on a table by M. 
Gastard, of Paris, caused a violent explosion. This is very far 
from being an unique instance of this use of common glass; man 
old farm houses, barns, and out-buildings, have in their ruins tol 
the tale of what may be the power of alens. It has been stated 
also that fires sometimes occur in Algerian forests through drops 
of water suspended to the leaves acting as lenses. 


M. v. OBERMAYER, of Vienna, has proved by experiments that 
the internal friction (viscosity) of hard black pitch is subject to 
the same laws as fluid friction. He p wth wll the co-efticients of 
internal friction by three different methods : (1) Pressure of cylin- 
drical plates; (2) Deformation of parallelopipedal plates; (3) 
Distortion of cylindrical plates. No gliding of the black pitch 
occurs on the metal plates, between which the pitch plates are cast. 
For soft bodies, the internal friction, says Nature, appears not to 
follow exactly the laws of fluid friction, 

THE number of miles of streets in the metropolis which contain 
mains constantly charged and upon which hydrants for fire pur- 
poses could at once be fixed, in each district of the metropolis, is 
as follows :—Kent, 80 miles; New River, 175; East London, 85 ; 
Southwark and Vauxhall, 1124; West Middlesex, 70; Grand 
Junction, 414; Lambeth, 70; Chelsea, 56, making a total length 
of 690 and the water companies are ready to affix hydrants 
thereon when required by the authorities. The total number of 
hydrants erected is at present 4279, of which 2752 are for private 
purposes, 542 for street watering, 510 for public use, and 475 in 
Government establishments, 

AN engineer of St. Petersburg, M. de Kern, announces the dis- 
covery of a new metal, which he calls davyum. It is found in the 
residues got from extraction of platinum. To isolate the element 
it is necessary, after having precipitated the ruthenium, to treat 
the mother lye with nitrate of ammonia, A red precipitate is pro- 
duced, which on calcination yields davyum. This metal is easily 
attacked by aqua regia, and much less by boiling sulphuric acid ; 
potash precipitates it in a yellow state, and sulphuretted hy m 
in a brown, passing into black through desiccation, With sulpho- 
cyanide of potassium the chloride of davyum gives ared coloration. 

rom theoretica} considerations —T by M. Mendeléeff, M. de 
Kern considers davyum to rank between molybdenum and 
ruthenium, On thissupposition its equivalent should be near 100; 
and he proposes to test this experimentally. 

AN ingenious new peeneng thermometer devised by M. Hervé 
Mangon is described in La Nature asa long and fine capillary 
tube bent on itself and containing mercury ; it is supported in an iron 
frame ; it passes through the stopper of a bell jar and terminates 
with a fine point in a mercury Ccish placed in one scale of a balance ; 
the other scale contains a vessel of glycerine communicating by 
glass and india-rubber tubing with another glycerine vessel on the 
same level in an adjoining frame. en, ona rise of temperature, 
mercury is forced out into the vessel, the balance is depressed on 
one side and an electric contact made, affecting an electro-magnet 
in the registering apparatus. This is composed of M. Redier’s 
double wheel-work with differential train. When the depression 
referred to has occurred a suspended float in the second glycerine 
vessel descends, and raises the glycerine in the first, increasing the 
weight in that scale. The curve obtained, from a pencil on moving 
paper, is of zi form, the wheel-work being in constant motion, 
now to the right, now to the left. 

STATES now give substantial aid to plodders in scientific research. 
It was different with Gauss, the celebrated inventor of, amongst 
other things, the horizontal pendulum. It will be remembered that 
M. Bertrand lately made an appeal to possessors of letters from 
or relating to Gauss, with a view to publishing the complete works 
of the eminent geometer. The grand-daughter of Laplace has 

ded with five interesting letters. One of them, written in 
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street, City, was of the best breed of homing pigeons known as 
“* Belgian voyageurs.” The bird was tossed through the railway 
carriage window by a French official as the train moved from the 
Admiralty Pier, the wind being west and the atmosphere hazy, 
but with the sun shining. For upwards of a minute the carrier 
pigeon circled round to an altitude of about half a mile, and then 
sailed away towards London. By this time the train, which carried 
the European mails, and was timed not to stop between Dover and 
Cannon-street, had got up to full speed, and was proceeding at the 
rate of 60 miles an hour towards London, The odds at starting 
seemed against the bird, and the railway officials predicted that 
the little messenger would be beaten in the race. The pigeon, how- 
ever, a8 soon as it ascertained its bearings, took the nearest home- 
ward route, the distance “‘as the crow flies” between Dover and 
London being 70 miles, and by rail 764 miles. When the Conti- 
nental mail express came into Cannon-street station, the bird had 
been home 20 minutes, having beaten her Majesty’s Royal mail 
by a time allowance representing 18 miles. 

Tue important extensions of the railway system at Carlisle Sta- 
tion, which have been undertaken by the Caledonian and London 
and North-Western Railway Companies, in order to provide for the 
great increase of traffic, arising partly from the introduction of 
the Midland Company, through their Settle and Carlisle 
extension, and partly through the development of the other 
seven independent lines of railway, each of which has a ter- 
minus in Carlisle, are now fast approaching completion, and part 
of the new system has recently been brought into operation. The 
new plan comprises seven short lengths of new railway, and the 
great feature of it is that it separates the goods traffic from the 
passenger traffic entirely, and by the introduction of two levels at 
the dangerous level crossings which before interfered with the work- 
ing of the traffic, and in 1870 led to the disastrous accident at St. 
Nicholas. When the new works are entirely completed, no goods 
traffic will pass through Carlisle Citadel Station at all. The goods 
traftic}from the south of England by the London and North-Western 
and the Midland, that from the east by the North-Eastern, that 
from the west by the Maryport and Carlisle, will all be diverted 
at points about halfa mile southward of the station, near the scene 
of the St. Nicholas accident before referred to. The local goods will 
be distributed among the goods-yards of the various local companies, 
and the through goods from the lines tioned for Scotland wlil 
becarried on a new relief goodsline, which is expected tobe completed 
this month, and carried to the Scotch lines to join them at a point 
about three-quarters of a mile north of the Citadel Station; and 
arrangements for the distribution of the local traffic from the Cale- 
donian, the North British, and the Glasgow and South-Western, and 
the Silloth and Carlisle will be carried out similar to those in opera- 
tion on the north side of the Citadel Station for the Southern, 
Eastern, and Western lines. As soon as the Citadel Station has 
been relieved of all goods traffic—a relief of which it already 
stands in great need, although the tourist season is not yet at 
its full height—the enlargement of the station itself to twice 
its present size will be proceeded with. The plan of this 
part of the work has not yet been definitely settled, but its 
great feature will be the construction of an ‘‘island” plat- 
form for the through trains north and south, and docks for the 
local lines. The new station, besides its present entrance from 
Court-square, will have a new road leading toa new viaduct, which 
the Corporation of Carlisle are building over the railways to make 
a new road from the centre of the city to the west. © cost of 
the new railway works already completed by Messrs. Ward and 
Co., the contractors, will be between £200,000 and 2300,000, with- 
out reckoning anything for the enlargement of the station. 











1807, presents Gauss at the outset of his career, deprived of his 
fortune and threatened with extreme measures if he did not pay 
2000 francs as a war contribution to the French army occupying 
Gottingen. In his distress he applies to Laplace, thinking his 
intervention might prove effectual. At the same time he 
describes the equally sad position of bis colleague Harding. 
Laplace, unable to infl Napoleon, pays the 2000 francs, 
and begs his friend not to disquiet himself further. Meanwhile 
Gauss obtains the sum from Olber, and now he is in a position 
to succour Harding. Two years later he repaid Laplace the sum 
he had borrowed. 

AccorDING to the Paris Constitutionnel, Alpine tourists will this 
year have an opportunity of observing a new and unprecedented 

henomenon. People who are acquainted with Savoy will remem- 

r in the neighbourhood of the small town of Bourg St. Maurice 
a mountain called by the people of the country the ‘‘Bec Rouge.” 
It is connected with the outline spurs of the Little St. Bern 
and is 7500ft. above the sea level, but only about half that height 
above the adjacent valley, which is called the Masure or the Miroir, 
from the name of two little villages in it. This mountain, observes 
the Pall Mall Gazette, is at the present moment, in plain English, 
tumbling to pieces. For three weeks past the blocks of solid stone 
of which it is, as it were, built up have been crumbling away, and 
the whole side of the mountain appears to be in course of pouring 
itself down into the plain. This is not the first time that an Alpine 

ak composed of similar materials has crumbled and thrown itself 

own ; but in all former cases the fall has come suddenly as in the 
Goldau catastrophe in 1806, whereas in this instance the process is 
gradual, and can be watched at leisure by any one who chooses to 
oand look atit. The scene is descri by a member of the 
mch Alpine Club as magnificent in the extreme. The boulders 
which detach themselves are often of immense size, and they leap 
down a steep slope at an extremely rapid pace, crushing literally 
to matchwood the trees and saplings which they encounter. The 
noise made by the descending masses resembles dull and distant 
peals of thunder. 

THE tin deposits of Banca were first worked from 1700 to 
1720, but with small Lager enn After that period numerous 
Chinese miners flocked thither, and by degrees extended the 
workings over the entire island, Tho most prosperous season 
was between 1770 and 1775, when about 3800 tons of metal were 
annually produced, Subsequently the production fell off very 
much, but has lately increased again. The entire product, how- 
ever, of both the Malay Peninsula and the islands was not, in 
1848, as large as the amount formerly derived from Banca alone, 
The process of mining is very simple, and the ore is found inter- 
mixed with yellowish sand, or in fragments of felspar and quartz, 
resulting from the decomposition of granite. The smelting is 
effected on the spot, with charcoal, in rude furnaces ; the bellows 
employed being the hollow trunk of a tree, in which a piston is 
worked backward and forward ; 80 to 90 picules being produced 
in a night’s work; and, from the good quality of the ore, no 
refining is needed. The Australian tin deposits, discovered to be 
workable only in 1870, have increased so largely in productiveness 
that, up to the end of 1874, ore worth 4,300,000 ols. had been 
obtained in New South Wales (the exports from that colony, in 
1874, amounting to 2,400,000 dols.), while the area of tin-bearing 
land, in the same colony, was estimated at 6250 square miles, 
and in Queensland at 22,000 








acres. The tin ore of New South 


Wales is partly from veins in granite, but mainly from washings. 
Some of the specimens of stream tin at the Centennial Exposition 
were almost unsurpassed in size and beauty. Queensland is stated to 
have produced, for some years after 1872, about 5000 tons annually. 





MISCELLANEA. 


TuE scheme for supplying Manchester with water from Thirl- 
mere was formally sanctioned at a meeting of the ee called 
last week, pursuant to the provisions of the Borough Funds Act, 


BELFAST was yesterday visited by the Lord-Lieutenant, who 
inaugurated the new quay, while the Duchess of Marlborough 
— an iron-plated ship at the yard of Messrs. Harland and 

olff. 


THE East London Water Company have already completed the 
extension of the constant system of supply in a large part of their 
district, the whole of which is being brought, section by section, 
under constant supply. 

WE are informed that the only gold medal given for wood- 
working machinery at the Cape Town International and Inter- 
colonial Exhibition has been awarded to Messrs, F, W. Reynolds 
and Co., of London. 

Ir is stated that the Duke of Devonshire has guaranteed 
£200,000 towards the construction of a direct line between 
Eastbourne and the Hastings branch of the South-Eastern line at 
a point between Ticehurst-road and Wadhurst stations. 

THE Ipswich Town Council have for some time been negotiating 
with the Gas Company for the purchase of their works, the terms 
offered being 10 per cent. in perpetuity on the capital expended. 
ory the company refused ; the town authorities are now glad they 
did. 


An American contemporary says that a rat-tail file, the teeth of 
which are cut on spiral ribs, with grooves between to facilitate 
clearing, is the subject of a recent patent. It is made by twisting 
: —_— bar of steel, and then cutting teeth on the spiral ribs so 

ormed 


Mr. MACDONALD, speaking to the Warwickshire miners on 
Saturday, said the fierce competition that was now going on between 
employers was the only thing that was keeping down the prices in 
the coal and iron markets, He urged the miners to keep to their 
unions and associations, 

We hear that some satisfactory experiments have been made at 
Dudley with the view to the application of dynamite to the 
slaughtering of animals. Small charges were placed on the fore- 
heads of the animals and exploded by electricity. Death was said 
to be instantaneous. 

Nature announces the death, on the 15th inst., of another well- 
known geologist, Mr. John Williamson, of Scarborough, the dis- 
coverer of the celebrated Grestho plant beds. His labours in 
bygone years, when field-workers like him were very scarce, will 
long be borne in remembrance, He was born in 1784, so that he 
was ninety-three years of age. 

WE have received a copy of the Colonies of India, a weekly 
journal treating especially of our colonial possessions, which con- 
tains a supplement in the form of a lithographed sheet of clear 
manuscript writing, describing about twenty well executed and 
pleasing original sketches, in pen and ink, of life and scenery in the 
colonies. These sketches are to be continued. 

It is stated that in consequence of the colliers’ strike in West 
Lancashire, which has fortunately now concluded, about £250,000 - 
less has been paid in colliers’ wages, than if no stoppage of work 
had taken place. This, as we have often shown, must be regarded 
as a dead loss to the colliers. To make their position still more 
uncomfortable union levies are being made. 


Tue Corporation of Newcastle-on-Tyne have elected Mr. Fowler, 
formerly borough aa of Salford, to be their borough engineer. 
The following were the six selected candidates from{whichfthe elec- 
tion was made :—Mr. Ernest Benedict, London; Mr. Alfred M. 
Fowler, borough engineer of Salford; Mr. Arthur Jacob, engineer 
to the Barrow-in-Furness Corporation; Mr. H. U. McKie, city 
surveyor, Carlisle; Mr. J. P. Spencer, borough engineer of Tyne- 
mouth; Mr. B. P. Stockman, London, in private practice. Mr. 
McKie withdrew his candidature. 


The Cologne Gazette says that the trials made by the German 
Admiralty of different sorts of coal have shown that Westphalian coal 
isin ee points superior to English coal, which was formerly used 
exclusively for the German steamers, These now take Westphalian 
coal in the German ports, but in foreign waters are compelled to take 
English coal, The association for the export of Westphalian coal 
now proposes to the Government to establish, through the agency 
of well-known resident German merchants, coal stations at certain 
points—such as Flushing, Lisbon, Carthagena, Catania, and perhaps 
also Alexandria. 

An accident of an extraordinary nature occurred on the Illinois 
Central Railroad afew days ago, according to the Railway Aye. 
A furious gale of wind seized the Cincinnati express as it was 
speeding along beyond Kankakee, IIL, and fairly lifted the heavy 
coaches into the air, hurling them upon their sides some feet away, 
one of the cars being left upon an elevation, it is stated, six feet 
above the track. Of course many of the passengers suffered 
severe injuries. The locomotive did not leave the rails, and the 
cars were so completely removed that they presented no obstruction 
to the passage of tains, so that the road was not blocked. 

THE increase from thirteen to fourteen years as the minimum 

of boys employed in ironworks under the proposed extension 
of the Factories and Workshops Acts, has just led to a deputation 
of Staffordshire ironmasters mainly to Mr. Secretary Cross. The 
deputation consisted of Sir Geo. Elliott, Bart., M.P.; Mr. J. Hunt, 
chairman of the Staffordshire Ironmasters’ Association; Mr. Geo. 
J. Barker, ex-chairman; Mr. Walter Williams, treasurer and hon. 
secretary; and Mr. Daniel Jones, paid secretary. The deputation 
was introduced by Mr. Robert Heath, M.P., the well-known iron- 
master of North Staffordshire. From the way in which the Home 
Secretary received the representations of the ironmasters, it would 
seem as though a modification of the Factory and Workshops Bill 
will be made to meet the views of the iron trade. If, however, 
this should not be done, the trade deems it well that there should 
be opposition on the second reading of the bill. 


TE New River Water Company are still engaged in sinking a 
well into the chalk formation at Turnford. To provide for the 
increasing demands of their district, the company are making 
several important additions to their distributory works, to effect 
separation of the different levels of their service into convenient 
zones, and to add to the power and means of communication by 
which their different stations are enabled to assist one another. 
The new works at Hornsey include five new filtering beds, of a 
joint area of 34 acres; four new powerful engines; a new high 
service reservoir on Crouch Hill, capable of holding twelve millions 
of — and about thirteen miles of large mains to be laid down 
as lines of communication between the works just described, and 
for connections with existing pipes; the filtering beds are finished, 
and the construction of the reservoir, engines, and buildings is 
progressing rapidly. The company are prepared to give constant 
supply when called upon to do so by the public authorities, 

Dr. JAMES Bryce, a well-known geologist, lost his life on the 
10th inst., while out on a geological excursion. He strolled out 
hammer in hand to make some observations among the granite 
crags in the neighbourhood of the Falls of Foyers on Loch Ness, 
to which he had already given some attention. A few hours after- 
wards his lifeless body was found on a slope of débris at the foot 
of a shattered cliff of rock. His hammer lay a few yards higher 
up at the base of the crags. It is supposed that either from the 
concussion of his hammer, or from some other cause, a portion of 
the cliff had fallen away, crushing his temples, and killing him 
instantaneously. Dr. Bryce’s early researches among the basalt of 
the north of Ireland, his work on Arran and Clydesdale, his papers 
on the Secondary rocks of the West Highlands, and his labours 
in cc tion with Scottish earthquakes have made his name 
familiar to geologists in this country. He was seventy-one years 
of age. 
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THE STEAMSHIPS LIMERICK, MILFORD, AND WATERFORD. 


MESSRS. W. SIMONS AND CO., LONDON WORKS, RENFREW, ENGINEERS 
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In Tur Enctnerr of the 6th and 20th inst. have been given | Renfrew. We now give illustrations of the boiler and cross sec- | length; steam chests, 4ft. diameter and 17ft. long; boiler 
illustrations of the mail steamers and their engines, constructed | tion of the vessel through the engine-room. The principal | heating surface, 6200 square feet; fire-grate surface, 235 
or the Great Western Railway Company, by Messrs, Simons, of | dimensions of the boilers are—18ft. diameter, and 17ft. Gin. | square feet. 








STEAM STREET CARS. 

















Very successful experiments are being made with steam asa 
motor on some of the principal streets"of Philadelphia. We give 


have been made, and take from a Philadelphia Paper a general 
here illustrations of the Baldwin car with which the experiments 


description of its construction and operations :—‘‘ The steam street 
cars on Market-street Railway, in this city, have now been in 


practical use for over five weeks, and have thoroughly demonstrated 
the fact that steam power can be employed for street railway 
travel, with much economy to the companies, and with greater 
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comfort and convenience to the travelling public. The enter- 
prising president of the West Philadelphie Passenger Railway 
Company, Mr. John S. Morton, certainly deserves great credit for 
his efforts to introduce a more satisfactory motive power than 
horses on the important line under his management. The experi- 
ment which he has had the courage and sagacity to make is likely 
to result in increased profit to stockholders, and in substantial 
benefits tothe travelling pubhe. The steamer Baldwin, in service 
on this line, was built at the Baldwin Locomotive Works, in this 
city, and has been running steadily, without the loss of a single 
trip, since March 21st, the opening day, making 3432 miles to April 
28th, and as had no difficulty on the heaviest grades or shortest 
curves. Its design and construction are such as to secure great 
economy in its use. The boiler is of steel, double rivetted, and 
capable of carrying with safety a steam pressure of 300Ib. to the 
square inch, while only about 9) Ib. are required to move it loaded 
over the heaviest grades (about 4ift. per 100) on the Market street 
line. The foundation upon which the car body rests, and to which 
the boiler, cylinders and machinery are attached, is a wrought iron 
frame, thoroughly crossbraced, 2s shown in the cut on preceding page. 
This design permits the use of existing cars, as the framework can 
be adapted to any car body. The crosspieces shown in the cut 
support the body, which is held in position by three bolts on each 
side. Only the front of the car where it adjoins the boiler needs 
any changing. The wheels are made of cast iron centres, fitted 
with steel tires, and are all coupled together by conneeting-rods 
on outside crank pins. They are placed the same distance apart 
as the wheels of the ordinary horse car, and pass the shortest 
curves with ease. The design of the car being of the outside con- 
necting locomotive plan, does away with the use of the crank axle, 
which has been found to be an objectionable feature of construction, 
and which, on account of expense from frequent breaking, has 
been abandoned by locumotive builders in ordinary locomotive 
practice. The throttle-valve is so arranged that in starting no 
jerking of the car can be felt, and being placed close to the cylinders, 
gives the advantage of stopping and starting the car with great 
promptness. This arrangement, together with powerful brakes, 

th by steam and hand, places the car under the most complete 
contro! of the engineer. The general dimensions, which are the 
same as the usual two-horse street car, are as follows:--Car body, 
16ft. long inside; total length over platforms, 22ft. Sin.; wheel 
base, 6ft.; diameter of wheels, 30in. The car is equalised on rub- 
ber springs with cross equalised beams, and rides smoothly, without 
any shaking or rough motion from the operation of its machinery. 
The quantity of coal consumed, as weighed when delivered to the 
car, was 49501b. for seven days, the daily mileage being 88 miles, 
making an average of 8°031b. of coaltothe mile run. The quantity 
of water used per mile run is 6} gallons, and the evaporation is 
7b. of water to 1lb. of coal. Thirty-nine days’ service of the 
Baldwin on Market-street terminated yesterday, and it occupied | 
the same position with relation to the other cars as on the day it | 
began service, having madeits regular daily mileage from the first. | 
It has required no repairs except the ordinary care and attention | 
from the engineers running it, nothing having broken or worn out. | 
-_ daily expense of running the car has been, therefore, as 
ollows :- 


















Total cost per day of fuel at 5°03 Ib. per mile, 88 miles dols. c. | 
run at 4 dols. per ton (of 2240 Ib.) for anthracite coal 1 26 j 
Oil, waste and tallow, per day, estimated 25 } 
Engineers, 10 ver day, at 25 cents per hour 4 0 | 
| 

Total e | 


st > ; 5 Sl | 
If to the above figures an allowance of one dollar per day is added | 
to cover depreciation and provide for future repairs, it is believed | 
that the aggregate, (idols. 5lc., will represent, fairly, the cost of 
workiag a steam car in the service described. The power of the | 
Baldwin seems to be ample for all emergencies, as it has stood the | 
test of a muddy and wet rail during its service thus far, indicating 

that all ordinary obstructions will not interfere with its progress 

in the least.” } 


| 





ON THE ECONOMY OF VARIABLE a 
EXPANSION IN STEAM ENGINES. | 
; | 


By Mr. Joun C, Frit. 


THE economical use of steam is a subject that receives much | 
attention, and the further reductions which are being constantly | 
effected in fuel consumption show that there is still room for | 
improvement in that direction. For the use of steam in the most | 
efficient and economical manner a considerable degree of expansion | 
is required, and the theoretical gain by different degrees of 
expansion ranges from 13 per cent. when cutting off at { of | 
the stroke to 208 per cent. when cutting off at 4. The amounts | 
for intermediate degrees, are shown in the following table, in 
which the initial steam is taken in each case at 601b. per inch 
total pressure including the condenser vacuum, and the mean | 
pressure p in the cylinder is calculated by the ordinary formula 

=Fa + hyp. log. R), in which P is the initial pressure and R 


the ratio of expansion. 
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These theoretical comparisons of relative economy are, however, 
found to be considerably reduced in practice from the fact that the 
surface, cooling the steam by radiation, is increasing in the same 
ratio as the distance travelled over, or as the ratio of expansion. 
Thus, when expanding eight times, the total surface over which 
the same weight of steam passes is eight times greater than when 
working with no expansion at all. This will then in the former 
case multiply the percentage of loss from outside radiation eight 
times compared with the latter case. A further loss is also 
occasioned under high grades of expansion by the liquefaction of 
the steam due to the performance of expansive work. Consequent 
upon the general acceptation of the very considerable econom 
resulting from the use of steam at high rates of expansion, muc 
attention has been directed to the designing of engines to use 
steam at exceptionally high rates of expansion. This source of 
economy has probably sometimes been pushed beyond its practical 
limits of efficiency. When the initial pressure of the steam is but 
moderate, such as from 401lb. to 60lb. per square inch above 
atmosphere, the practical limit of economical expansion for 
average work is soon reached at about a cut-off of from one-fourth 
to one-sixth. This is occasioned by two principal facts: First, 
that for higher grades than this the theoretical increase of effi- 
ciency gained from the steam proceeds but slowly, and at the same 





time the practical causes of loes from radiation and condensation 


are increasing at almost or quite an equal rate, Secondly, 
there will be always a practical limit to economical expan- | 
sion, depending upon the ratio of the dead load on the engine 
to the initial pressure at which it is working. This will be seen 
from the consideration that the work of an engine is twofold, viz., 
the overcoming of dead resistance of plant and shafting, and also the 
effecting of a balance of net work beyond this. When the engine 
is capable of overcoming the dead resistances only, with no balance 
for effective work, it may as well be stopped at once, as any 
steam then expended is literally thrown away, as it effects no 
margin of useful work. In such a case theoretically the 
motor would stop as soon as equilibrium was established by 
reduction of pressure, but in practice the momentum of the 
fly-wheel carries on the engine over this non-effective ‘point, 
and it would not be noticeable but from inspection of the 
diagrams. The effect of this action of the fly-wheel is that 
when the motive power of the engine falls below the dead 
resistance, any effective work or portion of the dead resistance 
overcome is effected by the work borrowed from the early portion 
of the stroke and stored up in the fly-wheel. This is no loss of 
work or economy until a portion of the dead resistance is over- 
come by the momentum of the fly-wheel ; after this point the fly- 
wheel is robbing the effective portion of the first part of the stroke 
to overcome the dead resistance of the latter part of the stroke, 
and thus causing a distinct loss in the economical working of 
the engine. The limit of economy in expansive working can 
be thus fixed—that the steam shall not be allowed to fall in 
average working below that pressure which is sufficient to overcome 
the dead inertia and frictional resistances of the engine and plant. 
Though this may be taken as a rule in fixing the best rate of ex- 
pansion for average working, it does not necessarily mean that the 
engine should not have the capability of cutting off the supply of 
steam at any desired and earlier portion of the stroke should the 
work become much reduced, as it will now be shown that this 
method is infinitely preferable and more economical than that 
of throttling down the steam to a reduced pressure. The 
economy which may be thus effected by always using the steam 
at full boiler pressure with the maximum expansion that the 
work will admit of, may be at once ascertained by an inspection of 
indicator diagrams. The diagrams exhibited in whole lines are a 
series taken from a large rolling mill engine, subjected to consider- 
able variation of load. The diagrams were taken at considerable 
intervals, so as fairly to represent the variations in the work of 
the engine throughout the day. The engine is one of a pair, with 
cylinder 42in. diameter and 6ft. stroke, and was in first-rate order, 
and considered to be working at a very fair rate of economy. 
The simplest method of ascertaining at what improved economy 
the engine might have been worked, under conditions of variable 
automatic expansion, is to estimate what might have been the 
maximum work which could have been obtained from the steam 
when used at the fullest rates of expansion. This estimate may be 
most easily made by constructing theoretical expansion diagrams, 
which shall represent exactly the same amount of steam finally 
delivered to the condenser as in the case of the actual diagrams 
under notice. The calculations by which this may be done are 
founded or the two simple facts that in each of the throttled 
diagrams, the final pressure at the end of the stroke indicates 
the pressure at which one cylinder full of steam is discharged 
into the condenser, and hence the actual weight used per 
stroke. The initial boiler pressure is also known, namely, 
33lb., at which that steam might have been taken from 
the boiler. It is then a matter of simple calculation to decide 
the ratio of expansion or the point of cut-off, which with given 
initial boiler pressure would produce a given final pressure at the 
end of the stroke. In this way a series of theoretically correct ex- 
pansive diagrams are built up on the drawing in dotted lines to 
each throttled diagram, on the basis that the same final volume of 
steam is passed from the cylinder in each comparable case. If now 
the actual work represented by the relative diagrams be estimated, 
throttled versus expansive diagram—the weight of steam used 
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being the same in both cases—we shall arrive at a perfectly just 
conclusion as to the relative economy of the different systems, 
These calculations have been carefully made for the comparative 
diagrams shown in the illustration, and the relative horse powers 
have been obtained from the throttled diagrams, from what might 
have been true expansive diagrams—the same weight of steam 
being used in both cases—and these results are shown in the 
following tabulated results :— 
Throttled Diagram. 


Expansive Diagram. 
319 indicated horse-power. 


319 indicated horse-power. 
46 
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It will be seen from these results that the advantage of true 
expansion versus throttling increases as the grade of expansion, and 
can in some instances reach as much as 100 per cent, economical 
advantage. However, taking the above as averaging a day’s work, 
we find an advantage of 27 per cent. more work that might have 
been obtained from the steam actually used, if truly expanded at all 
times to suit the varying load. The practical conditions would be, 
not that the more work would have been obtained from the steam 
used, but that proportionately less steam would have been required 
to effect the work. These variable expansive cut-off must, 
to be of practical use, be effected by a governor adapting itself 
automatically to the particular work required in any revolution, 
without attention from the driver. he working of Rider’s 
variable automatic expansion gear, which has been carried out and 
~ epee by Messrs. Hayward Tyler and Co., has been watched by 
the writer for some years, and its working and economical effects 
have been found to give great satisfaction. This valve gear is of 
the simplest character, and varies as little as possible from the 
ordinary under and upper cut-off slides, worked by two eccentrics 
set at right angles to each other. The main valve consists of 
the ordinary slide D valve, except that the seat for the upper 
valve is circular, struck radi from the centre of the 
expansion valve spindle, and the upper face of the steam passages 
are brought through, inclined from the parallel to one another 
at an angle of about 45 deg. This is done by twisting the cores. 
The outside expansion valve differs only from the usual outside 





valve in that it is cylindrical, and has ite two outside edges inclined 


, to one another so as to contain an angle of about 90 deg., and 60 as 


to form a nearly right-angled triangle twisted into a cylinder. 
This peculiarity of construction in the cut-off valve and ports is 
adopted so that the valve can rotate on its own valve spindle, and 
by such rotation bring a relatively narrower or broader part 
of the triangular valve between the steam admission porte. 
As the stroke of the expansion valve from its eccentric remains the 
same and unaffected by the rotation round the valve spindle, the 
timing of the cut-off varies with the angle of rotation round the 
spindle from maximum to minimum. The maximum range of cut- 
oif may be to final closing altogether, and the minimum range of 
cut-off to admitting steam without cut-off for full stroke, except 
only partial cut-off by the lap and lead of the lower valve. This 
lap on both steam and exhaust side of the lower valve with suitable 
lead should be retained, in order to give suitable cushion of the 
steam and easy working over dead centres. ‘The rotation of the 
expansion valve round its own spindle is readily effected by suit- 
able governors of the pendulum eal weighted type, which to be 
most thoroughly effective should not be too high in the balls. The 
vertical rise and fall of the balls is communicated to a sleeve 
which raises or lowers a toothed rack. The toothed rack gears 
into a toothed quadrant on the expansion valve spindle, the rota- 
tion of which is thus secured by the riseand fall of the governor balls. 
There is nothing in this gear to get out of order or wear rapidly, and 
some five or six years’\working in this country hasnow shown it to be 
thoroughly trustworthy and economical. It is extremely difticult to 
obtain definite data in figures as to the economy effected in practice 
amongst steam users by any such mechanical improvement as the 
valve gear just described, but the writer has been within the 
last few weeks able to gather the following practical results, 
which amply serve to confirm the theoretical deductions pre- 
viously made in this paper. This variable automatic expansion 
valve gear has been applied with new cylinder 14in. diameter by 
30in. stroke to a compound engine with high-pressure cylinder as 
above, and low-pressure about 2lin. diameter, the expansion gear 
being fitted to the high-pressure cylinder, Before, this engine was 
worked with an ordinary throttle-valve governor at a consump- 
tion of about 20 cwt. per week. The consumption is now reported 
by the owners to be reduced to 16 ewt. or 17 ewt. per week, 
which shows an improvement in economy of from 15 to 20 per 
cent. This engine is supplementary to water power, and is thus 
only working through part of the week and at low power. 
This gear was also pen to a new 60-horse power compound con- 
densing engine sent out to India, and of which the reports are that 
she is the most economical in the neighbourhood—Calcutta—but 
no definite data are to hand. A 12-horse power engine, non-con- 
densing, fitted with this gear, was put down to replace a condensing 
beam engine, rather old, and the owners now report a saving of 
2tons of coal weekly. This is partly owing, no doubt, to the 
tightness of the piston and to the general efficiency of the new 
engine, and not to the valve gear alone. A similar 12-horse power 
engine, non-condensing, fitted with this gear, was put down with 
Cornish boiler to replace a 12-horse power portable engine and 
boiler, and the owners report a saving effected by the new engine 
of 18 cwt. per week, and are obtaining about 33 per cent. more 
work from the engine. They have also saved a Tater 18 cwt. 
of coal per week by substituting bark and rubbish for that further 
amount of coal, These, with other general favourable reports, 
fully serve in the writer's opinion to show the practical value of this 
good system of variable automatic expansion. The promptness 
and efficiency of regulation of this valve gear is most marked. 
The work on the engine when working up to full power may be 
suddenly thrown off altogether with perfect safety, and if the 
valve is set correctly the engine will hardly appreciably increase its 
velocity between maximum work at three-fourths cut off and run- 
ning empty. The following has been reported to the writer by the 
manager who conducted the experiment. An engine had been 
fitted with the valve gear and used in this neighbourhood to drive 
fulling mills, and when the valve gear has been properly set and 
fixed, a crucial test was made upon the steadiness of the engine. 
Both mills were thrown off together, and the speed of the engine 
was not perceptibly increased, to the observation of those standing 
in the engine-house. 

The discussion which followed the paper was, as is often the 
case with discussions of this subject, principally or by most 
speakers an expression of opinion without real explanation, and 
without the data and figures upon which the opinion was based. 
The question, although properly confined to the relative economy 
of governing by means of throttle valve or automatic expansion 
slide, turned, in discussion, principally upon that of the economical 
limit to expansion, and as no new facts were brought out it is 
useless to dwell upon the subject here. There was, as may be 
expected, considerable opposition to Mr. Fell’s ideas with respect 
to the action of the fly-wheel of an engine only just capable of 
overcoming the dead resistance to its motion. Mr. Fell’s ideas 
are not very clearly expressed, but it looks very much as though 
he meant to say that the fly-wheel resulted in a loss of economy 
because it acted as a fly-wheel. 

It was generally agreed by the meeting that automatic cut off 
was quite unnecessary in engines working on an equable load 
generally, such as pumping, but the economy attending the 
admission of a given quantity of steam .at the full pressure at 
the commencement of the stroke, instead of reducing the pres- 
sure of the steam by throttling it before it passed into the 
cylinder, was admitted by all. With reference to the diagrams 
which accompanied the paper, as given above, it was admitted 
that they were exceptional and bad, but as the load on the engine 
from which they were taken varied constantly from nothing to 
its full power—as will be seen by the upper diagrams, which one 
speaker suggested must be upside down—they do not so much 
favour the cut-off valve referred to as might be at first thought. 
We do not illustrate this valve, as it has already appeared in 
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THE AsTRONOMER RoyaL.—The Albert Medal of the Society 
of Arts has recently been presented to Sir George B. Airy, 
K.C.B., “‘for eminent services rendered to commerce by his 
researches in nautical astronomy and in magnetism, and by his 
improvements in the application of the mariner’s compass to the 
navigation of iron ships.” 

A WaRNING.—A most accomplished swindler is at large. He 
rejoices in many aliases, and represents himself to be the agent 
of “‘ Brassey and Co,” and ‘‘ Brogden and Son,” of Queen-street, 
Westminster, He orders in their respective names ‘‘ steam 
engines,” ‘‘trucks of lime,” ‘‘ blocks of granite,” ‘“‘slabs of 
marble,” &c., all to be forwarded to some railway station. 
Just before the departure of the train he discovers that his cash 
has run short, and the unsuspecting tradesman hastens to tender 
a loan of a few pound With desty and with great reluctance 
it is accepied, an 1.0.U. being given for the amount, and 
& promise is made to send a cheque for the sum ad- 
vanced immediately upon arrival ‘‘at the office.” A first- 
class ticket is taken by the fellow at the railway station, 
and he is seen no more. The orders given are in due course 
consigned to some distant railway station, after a time to be re- 
turned to the consignor, who had thereby sustained a heavy loss. 
Property has been forwarded in this way to the extent of over 

tons. The swindler is of gentlemanly appearance, a native 
of Salford, 6ft. high, and well acquainted with railway and yo 
neering work. He is a returned convict. Some idea may be 
formed of his modus operandi when it is stated that he gave an 
order one day in Swansea for a steam engine, and was at Barnsley 
the next ordering machinery, and the following day appeared in 
Luton, Beds, and gave on order for a quantity of barrels of Roman 
cement. 
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— ies: “oneaiiadene 7 ‘ rg ' has been necessary to give the valves y,in. exhaust lead, to enable 
THE VALVE, GEAR ON LOCOMOTIVES. | the engine to clear fs cylinder completely and avoid “ back 
TuE following report on locomotive slide valves and valve gearing | pressure” on the return stroke of the piston. The greatest evil 
has been sent in to the American Railway Master Mechanics’ attending the use of inside lap is its influence in increasing 
Association :—The committee on ‘* Locomotive Slide Valves and | compression. A certain quantity of conpression is needed to take 
Valve Gearing” appointed at your last annual convention beg | up the slack of the machinery, and it is undoubtedly a saving of 
leave to submit their report, as follows:—A circular embodying | steam to partially fill the ports and clearance space between the 
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materially from the economic working of the engine. Indicator 
diagram No. 3 illustrates this point very ae ig showing an enor- 
mous amount of compression; while No. 4, cutting off even 
shorter than No. 3, is much better, as the compression line runs 
very little above the steam line, Deductions drawn from experi- 
| ments with the two kinds of valve motion illustrated by the dia- 
| grams plainly indicate the advisability of setting the rocker shaft 
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various questions relating to the subjects under consideration was | 
prepared and sent tothe different master mechanics throughout , 
the country, but the results obtained have not equalled our expecta- | 
tions, the replies being few in number, and most of them very brief. | 
Those received, however, show a wide difference in practice in the 
details of a locomotive valve motion, and are so very conflicting | 
that your committee feel constrained to draw largely from their | 
own experience and depend much on their own judgment in making | 
up their report. The first point requiring our attention in this 
connection relates to 
Induction Ports.—The proper dimension of the steam passages 
of a locomotive cylinder has been a subject of much controversy | 
among locomotive builders, and the dispute is by no means ended, | 
Our inquiries in the matter, however, lead us to believe that a | 
large majority of the master mechanics would favour a port of | 
same length as the diameter of the cylinder, were it not for the , 
excessive friction to be overcome by the use of a valve sufliciently | 
large to correspond to a port of that size. Yet some of our most 
experienced men contend that a port one-half the length of the | 
diameter of the cylinder is sufficient ; but we find that with short , 
ports the valve has to be given dn exceedingly long travel, which | 
wears away the valve-face and seat much more rapidly than a | 
shorter one. The ports should be long enough to give admission | 


piston head and cylinder head with compressed air instead of | 


steatn from the boiler, but excessive compreasion should be care- | 
fully guarded against. Diagram No, 3 gives a good illustration of | 
excessive compression. | 
The replies to our inquiries in regard to the proper amount of 
travel to ™ given locomotive valves are almost unanimous in favour 
of Sin. In the opinion of your committee, the distance is largely 
dependent on the length of port. It is of the utmost importance 
that the admission should be such that the initial pressure may be 
fully maintained up to the point of cut-off. If the ports are loin. 
long, a comparatively short travel can be used ; but with shorter 
porte, the travel must be proportionally increased to 
required opening for maintaining the full pressure. The same 
rule applies in relation toexhaust. With short ports itis 


about 7Zin. from centre of axle, when practicable. 
tespectfully submitted, J. N, LANDER, 
W. 8. Hupson, 

F, A. Waite, 


Committee: 





Tas_e No. 1. Tape No. 2. 
| ,, 5 
Valve lin. lap. Travel Sin. | Valve Sin. lap. 


Travel 5in. 





ry 
to have a quicker and wider opening than with long ports, in order 
to obtain afree and perfect exhaust. Your committee therefore 
conclude that valves should have Sin. travel where the 
l4in. long, and with shorter ports the travel of valve should be 
correspondingly lengthened. 

Where valves are driven by the link motion, it is not n 
to give lead for cushioning, as there is always compression 
to take up the slack of the machinery. This will readily be seen 
by reference to the cards in the table of indicator diagrams, It 
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FIG. | 
7 | 
Cylinder .. . 16 X 24in Cylinder .. .. 16 X 24in. 
Travel of valve Sin. T ie? cpa rae 
Outside lap gin. Outside lap .. n. 
Inside lap.. .. lin: Inside lap... rin 
Radius of link 72in, Radius of link .. 72in. 
Exhaust of nozzles Qjin. Exhaust nozzles .. Sin. 
Boiler pressure... 1301», Boiler pressure .. .. ~ 125lb 
Revolutions per minute . &0 Revolutions per minute : 
Scale per inch.. 60 Ib. Scale perinch.. .. .. 601b 
= iv _2 
FiG.2 
‘ — SS 
Cylinder .. 17 & 24in. | Radius of link .. 50in. - 
‘Travel of valve Sin. Exhaust nozzles .. 130 lb Taken from the same engine as No. 1. 
Outside lap jin Boiler pressure 118 Ib, 


Revolutions r minute nf 


Inside lap jin, Scale per inc: 
to the requisite amount of steam to keep the pressure up to its 
initial point until it is cut off by the valve. Lengthening the port 
beyond what is necessary to accomplish this is useless, so far as the 
admission is concerned, It will be seen by reference to the indi- 
cator diagram hereto appended that No. 1 has hardly admission 
enough, as it shows a slight falling off in the steam line. This 
defect could be remedied by increasing the length of port or travel 
of valve. No, 2is much betterin this respect, the steam line 
running out straight and showing a full and even pressure until 
the point of cut-off is reached. Diagram No. 1 was taken from an 
engine with ports 14in, long and No. 2 from one l6in, long, both 
léin. by 24in. cylinders, We conclude, therefore, that the 
induction ports of a cylinder 16in, by 24in. should be 14in, by 1 jin. 

Exhaust Ports.—These should be of the same length as the 
steam ports, and should be as much as 2\in. wide. The exhaust 
passages through the cylinder and saddle should have an opening 
at least 5iin. diameter. 
round or oblong, but its capacity should be pefectly uniform 
through its entire length from face of valve-scat to the 


the contraction begins for the exhaust nozzle. All sharp angles 


should be avoided, and all projections on the walls of the passage | 


carefully removed, so that the current of steam seeking an outlet 
can pass with the least possible obstruction. 

Slide Valves.--The correct and economical working of a loco- 
motive depends almost entirely on having its slide valves so 
proportioned as to properly distribute the steam in the cylinders, 
There are many details connected with the valves and the 
machinery for giving them motion which need caretul considera- 
tion ; and among these the most important are the lap and travel 
of the valve, and the point of suspension of the link. Lap is given 
toa valve fora double ey : first that the steam may be worked 
expansively, and second that the steam may be exhausted from the 
cylinder in season to avoid ‘‘ back pressure,” while the piston is 
making itsreturn stroke. We find « great difference in the amount 
of lap given by members of this association, but as there can be an 
allowance of lap in proportion to the travel that is practically 
correct, it would seem that more uniformity should be attained. 
We have prepared and attached hereto a series of tables showing 
the results obtained by the use of valves with gin. andalso lin. lap ; 
in each ease the travel is Sin. and the exhaust cavity is cut out 

-line and line. These tables show the point where the steam is 
cut off and also the amount of expansion. It will be noticed that 
the long Jap gives from 7 to 15 per cent. more expansién than the 
short lap. We assume that every one who has experimented in 
this direction has found that long lap valves invariably show a 
saving of fuel over those with a shorterlap. An analysis of the 
tables will show that this is due to the increased expansion, which 


j 


also expanded down to a lower pressure at the point of exhaust, 
thus softening the blast and lessening the liability to disturb the 
fire. In view of these facts, in connection with our own experience, 
. we would strongly recommend the use of valves with lin, lap for 
passenger engines and at least jin. for freight engines. The 
amount of inside lap is somewhat dependent on the length of the 
port, If the port is the length of the diameter of the cylinder, it 
will be found that as much as }in. lap can be run with economy, 
but we have learned of cases where, with unusually skort ports, it 


It is immaterial whether this passage be | 


int where | 


gives an augmented power with the same admission; the steam is | 
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The following are some of the leading dimensions of the valve 
motion giving the results shown in Tables 1, 2, 3, and 4 :— 





Inches 
From centre of axle to centre of rocker as 7 
pe eee 72 
Length of link lifter .. 14 
Length of connecting rod é 84 
Length of crank... .. .. «. «. «- 12 
Distance between eccentric rod lugs .. 12! 


Link hung from above. 





5. TaBLe No. 6. 
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Point of suspension liin. above 
centre of link and l}in. back of 
centre line. 


Back stroke. 


Point of —— in centre 
of link. 


Front stroke. | 
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will, however, be found advantageous to give a slight lead to the | 
valves, say ;'zin. in spon ; | 
Although we have le careful and extensive inquiries, we have 
found no inst: where balanced valves are working in all respects 
| successfully in coal-burning engines. With wood burners the case 
seems to be different, for one of your committee has some twenty | 
| engines of this class fitted with balanced valves that have been | 
running for years and working very satisfactorily. They give very 
little trouble, and some of them have run 80,000 miles without | 
being uncovered. With coal-burning engines the difficulty seems | 
| to be, that while running without using steam—down es, for 
instance—the vacuum produced by the moving piston sucks coal 
| dust from the smoke-box through the exhaust pipes. This dust 
causes an abrasion of the wearing surfaces of the valves, and soon 
| produces a leak, Until this difficulty can be overcome, we con- 
clude that balanced valves cannot be successfully used on coal- 
burning engines. 

The radius of the link should be the distance between the centre 
of driving axle and centre of rocker. Any variation from this rule 
_ will give more lead at one end than the other while working steam 

expansively, but the radius can be several inches longer or shorter 
without materially affecting the motion. The vital point in 
| designing a valve-link motion is the point of suspension of the link. 
, If the link is suspended from the centre, it will invariably cut off 
| steam sooner in the front stroke than in the back stroke while 
| working expansively. Attention is called to tables Nos, 2 and 4 in 
| illustration of this, It will be seen that in No, 2, with lin. lap, 
the variation is at some points nearly 2in., while in No. 4, with 
| Gin. lap, the variation while cutting off at half stroke is 3in. This 
| irregularity could be corrected Rigs the point of suspension 
| horizontally back on the link. bles Nos. 1 and 3 show ‘ically 
| correct valve motions, and their perfection is entirely due to the 
{ — in point of suspension, In No, 1 the valve has lin, lap, 
| and the suspending point is moved back yin. In No. 3 the valve 
has jin. lap, and the suspending point has to be moved back }4 of 
an inch to insure an e eal amount of ission to each 
‘end of the — In No. 5, furnished by Mr. Jeffries, the 
| distribution of steam is very nearly perfect. This result is obtained 
| by raising the point of suspension l}in. and moving it back jin. 
| from the centre line of link. The distance from centre line of link 
to centre of the lug for eecentric-rod connections also has a marked 
| influence on the ibution of steam, so that the proper point for 
| suspension is os upon @ —— of considerations, 
| from which no ruling principle can be deduced that will govern in 
all cases. Recourse must be had to actual experiment either with 
the engine itself or a model prepared for the purpose to determine 
what will best insure the correct distribution of steam. 

In conclusion, we will refer toanother point relating toalink motion 
that has an important bearing upon the smooth and economical 
working of a locomotive, and that is the distance between centre 
of axle and centre of rocker. It is well known that as the link is 
raised to cut off the admission for purposes of expansion, the 
amount of lead, and also the compression, is inc Now, the 
shorter the distance between axle and rocker, the greater will be 
this increase as the engine is linked up. With a distance of 48in., 
for instance, between axle and rocker, weg gt og ex 
eensive while cutting off short, say » and this will detract 
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Back stroke. Front stroke. | 
Jut-off. Cut-off. Cut-off. | t-off. 

in. in. in. Pay in. 

7 72 7 | oy 
9 10 9 
1 12 11 | ul 
13 13% 13 133 
15 153 15 { 15 
Nu 17} Vv | Vv 
19 19 19 19 


Tables Nos. 5 and 6 were furnished by E. T. Jeffries, of the 
Illinois Central Railway, and the following dimensions are given :— 


Inches. 
From centre of axle to centre of rocker .. 56 
Radius of lin! es es 6:0 wd 573 
Length of link lifter .. bby 
Length of connecting rod - &4 
NE a ee ee ee ee eee 12 
Distance between centres of lugs for eccentric rods y 
Link hung from above, 








INSTITUTION OF MECHANICAL ENGINEERS,—We are requested to 
state that the offices of the institution will be removed on 
Saturday, 28th inst., to 10, Victoria-chambers, Victoria-street, 
Westminster, 8. W. 


Tse Late Mr. J. H. ADAMS.—Many of our readers will hear 
with regret of the death of Mr. John Henry Adams. He died 
during sleep early on the morning of the 20th inst., the cause of 
death being disease of the heart. He had been slightly-indisposed 
for a few days, but there had been no anxiety. Mr. Adams was a 
member of the council of the Society of Engineers, of which 
society he was president during the year 1875, 


SUBTERBANEAN TELEGRAPHY.—The last portion of the t 
underground cable from Berlin to Mayence was laid at the latter 
lace on Monday, in the presence of the Pustmaster-General of 
any, @ numerous , and a large number of gentlemen. 

The Emperor William sent a telegram from Gastein congratulating 
the Postmaster-General and those assembled on the Seppletion of 
the work. This .vent deserves notice, for the Berlin and Mayence 
cable is the first subterranean cable that has been laid down. 
In 1848 Germany laid down a wire between Berlin and Cologne, 
but this ed a total failure. The process of manufacturing 
gutta and making cables was then imperfect, For instance, 
sulphur, the greatest enemy to gutta-percha, was mixed with it. 
The result was that after a few weeks the faults multiplied to such 
an extent that correspondence e impossible. This created a 
rejudice against subterranean telegraphy, and more than twenty- 
ve years elapsed before an underground cable on a large scale 
could be projected. The cable is about 600 kilometres in length, 
and passes from Berlin through Halle, Leipsic, and Frankfort to 
Mayence, the wires twisted together and covered with hemp and 
iron. The cost is about six times more than the same number of 


overground wires would cost. Germany now possesses seven unde» 
ground lines between its eapital and its western frontier.—Timés, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. TwieTmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Company, 
31, Beekman-street. 





TO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be coommepnied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 3 S10, « 3 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

C. B.—From about £80 to about £250 in the case of chiefs. All depends upon 
ability, knowledge, and experience. 

W. H. T.— Whether such tests were made or not, they would not have guaranteed 
immunity. Such accidents very frequently happen through imperfect fitting 
of the bearings and standards. 

E. B.—There was an exhibition of railway appliances and apparatus at 
South Kensington and one at the Crystal Palace about a year ago, bul we 
know of no yearly exhibition of the kind, 

G, A. D.—/t is a Lonaon degree. You will fad full information in the 
London University Caleadar, which any bookseller can procure for you. 
Refer to back numbers of Tue Exaineer, and any good work on the steam 
engine 

nie Daivinc Gear.—Two errors occur in the remarks of “R. N. N ” on 
this subject in our last issue, Ia the second paragraph, “ great rope” 
should have been “great weight.” The priee of the ropes through imperfec- 
tion in the MS. was given at 4d. per lb, instead of 9d., the actual price. 








STEAM JET PROPULSION. 
(To the Bditor of The Bagineer.) 

Str,—Can any of your readers give any information as to the latest 
experiments tried with the steam jet for propelling small boats in very 
shallow water? Some time back it was reported in the newspapers that 
some such trials had been made at Port Eglinton by a Swede. If 
successful, I do not see why the principle should not be applied to drive 
torpedo boats, as the entire absence of machinery ensures lightness and 
cheapness, and economy of fuel is not very necessary for them. 

July 23rd. PRopeLter. 





SCREW-DRIVERS. 
To the Editor of The Eagineer.) 

Sin,—If ‘‘Screw’em” will write to Messrs. T. H. Hitching and Co., of 
Crosby-chambers, and 216 and 241, Market Hall, Halifax, who are the only 
makers of the round screw-drivers, he will be able to obtain quotations 
for any quantity. Screwen. 





Sir,—The adiress of Messrs. T. H. Hitching and Co., the makers of 
the round screw-drivers, is Crosby-chambers, Halifax. The screw- 
drivers are made from worn-out machinery peculiar to the worsted 
district, and are of good steel. They may be bought either with or 
without handles. The price is for quantities 42s, 6d. per cwt. finished 
bright, but if ‘Screw’em” would write, doubtless Messrs. Hitching 
would furnish prices. I may add that we have used these screw-drivers 
for many years, and never use the flat ones. C. Rorwera. 

Charles-street Works, Halifax, July 25th, 

a a 


SUBSCRIPTIONS. : 

Tas Enotneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, Uf preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly including doublenumber).. .. .. £0 14s. 6d. 
Yearly (iacluding two double numbers)... - £1 93, Od. 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
bemade, Tue Exoinear is registered for transmission abroad. 

Cloth Cases for binding Tue Exutneer Volume, price 2s. 6d. each. 

The following Volumes of Tut ENGINKER can be had, price 18s. each—Vols 
3, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tak ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Ojice Order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 

Post-o, 


rates. 

Remittance by fice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Egypt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, ta, 

etherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania. pn 
United States, West Coast of Africa, West Indies, China via South- 
ampton, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s, Chili, Borneo, and Java, £2 5a. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge 1s ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with all practical re- 
gularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

Aovertisements cannot se INsertep UNLESS DeLivereD BEFORE Six 0’OLOCK oN 

Tuvurspay Eveyixe in gach Ween. 

*.* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tuz ENGineer, 163, Strand, 
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THE SILTING UP OF THE THAMES, 

One of the greatest difliculties met with by the engineer 
in dealing with the regulation of streams is that it is almost 
impossible to tell what will occur if the normal condition of 
its bed be altered. Were it not that we must interfere with 
our rivers, and convert them into good and useful servants, 
instead of permitting them to be our masters, it would be 
better to acknowledge in their behalf the truth of the 
Greek motto, and leave them alone. As it is, it is a matter 
of necessity, and not of choice. We must erect bridges 
over them, although the operation may be attended with 
the results so common in India, where rivers will change 
their course in a single night, and undermine in the same 
time foundations forty feet deep. In many instances we 
are equally compelled to build riparian retaining walls of 
considerable length, even if the result be to produce a 
scour, which may ultimately determine the destruction of 
the bridges spanning the stream. Morever, although not 
actually driven to such measures, we do cast into our rivers 
millions of tons of solid refuse, regardless of the fact that 
such wasteful and wholesale deposits may eventually cause 
the shoaling of the stream; be detrimental to navigation; 
prove a nuisance to adjacent proprietors, and a source of 
danger and disease to the community at large. 

In ascertaining whether the bed of ariver has undergone 





any physical change, due to either shoaling or scouring, 
no porewanes display of engineering skill or ability 
is demanded. ‘The operation is of the simplest 
character. But when we attempt to discover whether the 
bed of the Thames has or has not been silted up by the 
enormous quantity of suspended solid matter thrown into 
it for the last ten years and more, the task appears impos- 
sible of accomplishment. Some engineers, who seem to 
view the matter in a practical common-sense way, contend 
that the effect of discharging the sewage of London iuto 
the Thames will be to bring about the consequences to 
which we have alluded. Others take quite the opposite 
side of the question, and not only maintain that no evil 
results will ensue, but assert that the river channel has 
been actually improved by the establishment of the metro- 
politan sewage outfalls. Before attempting to arrive at 
any definite conclusion with regard to this somewhat 
remarkable professional diversity of opinion, which one 
would imagine a simple comparison of present and former 
river soundings would at once decide, we shall endeavour 
to ascertain what precedents already exist bearing upon 
the matter. Evidence was given before the Rivers Pollu- 
tion Commission twelve years ago that the banks of the 
river Mersey, where there was once a clear sand beach, 
were covered with a thick slimy deposit of sewage mud, 
and that the nuisance was very considerably on the increase. 
This was incontestably due to the discharge of the sewage 
of Liverpool and Birkenhead into that river. The same 
unpleasant features have also characterised the beach at 
Southport, in Lancashire. The shore was so much fouled 
by the sewage deposit, which was discharged into the sea 
by different outlets, that bathing was fast becoming impos- 
sible. The corporation acted very energetically under these 
circumstances; and undertook the construction of an inter- 
cepting sewer, in order to remove the whole of the sewage 
a point some miles further up the estuary of the river 
Ribble. Whether this alternative will ultimately prove a 
cure or only a palliation of the evil remains to be seen. 
Similar results attended the discharge of sewage into 
Southampton water, where the accumulation of deposit at 
the outfall had to be removed by frequent dredging. At 
St. Leonards, Brighton, and numerous other places, works 
of considerable extent have been undertaken to remove the 
sewage further out to sea, and thus relieve the shore of the 
nuisance it occasioned. There are, no doubt, a great 
number of smaller seaside towns in which the evil is as 
yet in an incipient state, and has not assumed proportions 
sufficient to call for any very active measures. These will, 
however, in their turn, be obliged to follow the examples 
quoted, and thus furnish additional evidence of the inevit- 
able results of the discharge of sewage into a tidal stream. 

The theory of all tidal sewage outfails, whether situated 
in the sea itself or in a tidal river, is that the action of the 
ebb tide carries the sewage completely away from the 
neighbourhood of the outfall, pe in fact, leaves not a 
trace behind, in the bed of the river, on its banks, on the 
sea-shore, or in the water itself. It would, apart from any 
other considerations, be too much to expect that a theor 
so simple, so ingenious, and so comprehensive, could wor 
out in practice. Nor does it. Yet, upon the truth or 
falsehood of it depends the question whether the bed of 
the Thames is being silted up or not in the neighbourhood of 
the metropolitan sewage outfalls, both up stream and 
down stream. It is not a question of degree, but of 
absolute fact. However small, however gradual may 
be the deposit, if a deposit is made at all, time 
will augment it with alarming rapidity, until it assume 
proportions which in the interests of navigation alone 
would demand the incessant employment of the dredger. 
It is by no means certain that these machines could be 
used for the purpose of dredging up sewage mud and 
sludge. The offensive nature of the material would, espe- 
cially in hot weather, constitute a serious objection in a 
sanitary point of view to its removal and transport in the 
large quantities in which it would be necessary to convey 
it. After having been dredged up, it would have to be 
deposited somewhere. Some fresh resting-place would 
have to be found for it. The history of the abortive 
attempts made by the thousand and one different deodoris- 
ing and precipitating processes has long since taught us 
the danger of permitting large accumulations of sewage 
and refuse matter to remain in the same locality for any 
length of time. Without in the least degree prejudicing 
so serious a question as that to which we have drawn 
attention, it is not a pleasant nor a flattering reflection, 
that by the aid of our metropolitan main drainage we may 
be gradually but surely depositing millions of tons of refuse 
and foul material in our principal river, which at no very 
distant time we shall be obliged to remove to another 
locality at a correspondingly heavy cost. From the evi- 
dence before us, there can be not the slightest doubt that 
deposits of sewage have occurred at existing outfalls, which 
have been removed by-dredging, however, in order to 
avoid nuisance, and probably the outbreak of fever and 
disease; existing outfalls have been abandoned, and others 
constructed, in order to discharge the sewage at a distance 
more remote from the mass of the population, and at a 
place where it would be subjected to a strong outgoing 
tidal current. The general report of the Conservators of 
the Thames for last year affords ample proof that the 
silting up of the Thames is actually taking place. A 
careful survey of the state of the river near the great 
sewage outfalls at Barking Creek and Crossness is made 
annually, and the survey of 1876 shows that deposition 
still continues notwithstanding the great scouring effects of 
the floods in the winter of 1875-76. 

It may be fairly argued, ceteris paribus, that if the dis- 
tance at which the metropolitan outfalls are situated down 
the stream from the heart of London be sufficient to 
insure the total removal of the sewage out to sea, the 
same, or a less distance, would suffice for a city of smaller 
dimensions and population. The contrary, however, is 
the case, if we are to judge by the plans recommended by 
two of our most eminent engineers for the disposal of the 
sewage of Glasgow. One placed the outfall at no less a 
distance than twenty-four miles from the town, and the 
other at a still greater distance. There may possibly be 





special considerations which cause so great a difference 
between the situation of the sewage outfalls of the metro- 
polis and that proposed for a town containing scarcely a 
tenth of its population ; but the discrepancy is too signifi- 
cant to be lightly passed over. No engineer would con- 
struct main sewers twenty-four and thirty miles in length 
if sewers of one-third of those dimensions would answer 
the purpose. Should it ever be necessary for us to choose 
between removing from the bed of the Thames sewage and 
refuse deposits,'and placing the outfalls lower down the 
stream, it is to be hoped the authorities will have the wis- 
dom to select the latter alternative. The one would only 
tamper and dally with the evil—the other would remove it. 


THE INDIAN FAMINE AND RELIEF WORKS. 

Lorp CLaupe Hamitron’s statement of the financial 
condition of India to the House proves how seriously the 
revenue of that Empire is disturbed by the periodical 
recurrence of famine, and the consequent large outlay 
entailed on the Government of that dependency on that 
account. These disasters have been so frequent, in spite of 
all that has hitherto been done to against them by 
the extension of irrigation works, that it is scarcely possible 
to hope this disturbing cause can ever be entirely got rid 
of. Each succeeding experience, however, is enabling the 
authorities to cope more systematically with the difficulties 
occasioned ; and this present instance has developed in a 
striking manner the improved organisation such experiences 
have led to. We have received interesting details as to 
the course pursued during the existing crisis, and, as bear- 
ing on the prosecution of useful public works, we propose 
to give an outline of them. Among a people dependent 
almost entirely for food on the successful raising of grain 
crops, and again dependent as such success is upon the 
ordinary rainfall of the country, it must follow as a matter 
of course that when such rainfall is deficient, if means be 
not provided for storing up its surplusage in former 
seasons, the whole food supply of the country becomes dis- 
organised and scarcity inevitably follows. It is satisfac- 
tory, therefore, to learn that much of the labour employed 
by the Government on this last occasion has been devoted 
to the extension and improvement of such storage works. 
In a recent article on Indian irrigation we pointed out the 
advisability of improving such works existent among the 
small village communities, and the information we have 
received proves that such works have not been neglected by 
thefamine relief worksdirectors. Someideaof the widespread 
necessity now existing in India may be gathered from the 
fact that in the two Presidencies of Bombay and Madras 
the number of otherwise starving people employed on relief 
works is over one and a quarter million. This large 
number is independent of those who are physically 
incapable of performing work, and to whom gratuitous 
relief is given. The latest estimate of this latter class is 
about 400,000 in number. These figures demonstrate the 
seriousness of the difficulty with which the Indian Govern- 
ment has to deal, and it must further be borne in mind 
that these statistics are independent of the large numbers 
who have sought by emigration to Ceylon and elsewhere 
to seek support for themselves and their families. In the 
case of Ceylon alone, this emigration amounts to not far 
less than a quarter‘of a million souls. These figures show 
to some extent the existing distress. What have been the 
steps taken by the Government to relieve it? It is 
proved by reports received that at the outset there was a 
state of unpreparedness scarcely creditable to a Govern- 
ment which had had timely warning of the impending 
scarcity, and which should have, also, from previous 
similar experiences, been aware of what should be done to 
meet it. Much waste of labour arose from this cause, 
especially in the districts of Kurnool, Cuddapah and 
Bellary, as also in the Wynaad. There was then no 
systematic organisation such as was afterwards esta- 
blished, and the relief works started appear to have been 
commenced only with the view of giving instant employ- 
ment, without consideration as to what useful results 
might be obtained from them. In Bombay, more atten- 
tion was given to this from the first, and the authorities 
there did not fritter away the money so expended in 
useless works. Madras subsequently improved, and, among 
other works undertaken in that Presidency, the line of 
railway from Madras to Arconum was deubled, and 
good progress has since been made with the earthwork of 
another useful line in Bellary. In justification to 
the Madras Government, however, it should be stated 
that their efforts appear to have been to some extent stul- 
tified by the restriction of the Supreme Government at 
Calcutta. The Madras authorities asked permission, as 
early as October of last year, to put in hand the earthwork 
of the line from Bellary to Dhawar, as being a work which 
would give employment to no less than fifty thousand per- 
sons who were then working on scattered relief work of 
minor importance in only one out of the three districts 
affected. To this application, {he Supreme Government 
replied by telegram that they did not think it advisable 
to sanction large and expensive works. Sir Richard 
Temple, however, soon saw the impolicy of this refusal, 
and at last, but only as late as April of the present year, 
succeeded in getting this decision reversed. The Madras 
Government has now accomplished much useful work, 
though its early efforts were ill-considered. Of course it 
has been necessary to provide other works of a less im- 
portant character for outlying villages, and we find that in 
the province of Mysore alone there were proceeding simul- 
taneously 1927 separate works, out of which no less than 
696 were devoted to irrigation purposes. All the larger 
works are carried out under the supervision of the 
engineers of the Public Works Department ; but, before 
dealing with their action, it may be as well to sketch 
the system now established for bringing under such direc- 
tion and employment the mass of starving people in the 
several districts. We have had our attention specially 
directed to the course of procedure of the Mysore Commis- 
sion, which, under the administration of its Chief Com- 
missioner, Mr. Saunders, appears to hans attained a higher 
de of systematic organisation, and consequent success, 
ak aay other directing body. In this organisation, Mr. 
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Saunders has been ably assisted by Colonel Puckle, whose 
services have been warmly recognised by the Govern- 
ment and Indian press on the occasion of his recent re- 
tirement. Their system appears to have worked 
so well that we select it in illustration. It was 
decided that the Commissioners of Divisions should 
be guvasi-famine commissioners, whilst the deputy com- 
missioners of districts should be the executive heads, 
with the heads of each sub-division of each district, down 
to the head men of each village—which, with its attached 
land, is the lowest territorial unit—as their agency, so that 
the authority of the chief commissioner was thus uni- 
formly spread over each acre of land. The distress proved 
too much, however, for these established officials to grapple 
with alone, and the whole of the judicial establishment 
was also similarly employed. A system of house to house 
visitation was organised, and each case considered sepa- 
rately. Famine relief works were opened at convenient 
places, and camps and kitchens were established to feed 
those incapable of work. Seventy-five per cent. of a full 
day’s work in ordinary times was fixed as a standard to be 
exacted at this exceptional crisis as the equivalent for a 
full day’s wages. Whenever this was departed from it 
had to be specially reported. Those who could work up to 
this standard were classed as “ able-bodied,” and placed, 
under the professional supervision of the Public Works 
Department, on the more important class of works before 
referred to. Although that department was authorised to 
give a full day’s pay for a three-quarter day’s work, such 
authority had not in practice to be acted upon, a large pro- 
portion working up to 90 per cent., and all the money 
spent by the Public Works officers may fairly be said to 
have been fully expended with as equal a return for it as 
it would have had at any other time. In some cases, per- 
haps, even more satisfactory results were obtained, as, 
having money at command, with ample work and labour 
for it, time was not lost. If any of this able-bodied class 
fell sick or became otherwise incapacitated, they were 
transferred to a lower class of works under the revenue 
officers, where so high a standard of labour was not 
exacted? These works consisted mainly of inter-village 
communications, minor irrigation works and tanks, tracing 
new tracks between places where no roads existed, and dig- 
ging shallow wells. Such labour was paid on the scale of half 
an ordinary day’s wages. Those unfortunates who were too 
physically reduced to accomplish even this, had relief gra- 
tuitously given at the camps and kitchens. 
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manure to the coffee plantations and their value credited 


to the relief fund. As they became more capable, from im- 
proved food and rest, they were again drafted into the next | 


higher class. In this last it was found that, under judicious 
management, men and families worked well together in 
gangs at piece work and did their assigned tasks well, and, 
as a rule, within the time allotted. 
was encouraged, and as further improvement took place 


they were removed into Class L, under the supervision of | 


the Public Works Department. Except in the lowest class, 


no payments were made in grain, for this was well supplied | 


by private agency. Nor was it found necessary to raise the 
usual rate of wages, though authority was granted to do 


so should the retail price of grain exceed a certain fixed | 


standard. 

The heavy expenditure incurred necessitated great watch- 
fulness, and rendered it desirable that the fullest informa- 
tion should be reported to the highest authorities. The 


form of weekly condition report adopted by the Mysore | 


Commission appears to meet this requirement very fully. 
These were sent in printed to the Supreme Government 
and enabled it to realise the progress of affairs very readily. 


The first page was devoted to a sketch for each district of | 
the Province of the grain supply and price in the bazaars, | 


the rainfall during the week, state of crops, and the health 
of the people. This was followed by the general remarks 
of the official in charge, embodying among other infor- 
mation the quantity of grain imported into the province 
and the localities whence it came. A tabular state- 
ment succeeded, giving the area and population of each 
district, the number and description of the relief works, 
and the totals and daily average of the labours employed, 
the amount of gratuitous relief, and amount of money 
sanctioned and the expenditure upon it to date, particulars 
of gratuitous relief, the current price of grain, and the con- 
dition of rainfall—this last in very full detail. 
readily understood how thoroughly such a return kept the 


Government acquainted with the state of affairs; and we | 


learn that the Government considered it a model for uni- 
versal adoption, and expressed their approval in highly 
appreciative terms. 

From our sketch it will be seen how, after the first 
difficulties were met, the Revenue and Public Works 
Departments worked hand in hand to grapple with their 
heavy task; and it is gratifying to be able to record the 
fact that the measures taken have not been excessive in 
their cost, and will bear ultimate fruit by the creation of 
new lines of communication, and, still more fortunately, 
in the improvement of those works for storing and distri- 
buting water which alone can supply any guaratitee in the 
future against the recurrence of such calamities. 





THE COSTS OF THE EXHIBITION OF SCIENTIFIC INSTBUMEDSTS. 


A peTvRN has just been made to the House of Commons, 
relative to the expenditure incurred by the Science and Art 
Department in the formation and exhibition of the Loan Collec- 
tion of Scientific Instruments at South Kensington last year. It 
is a curious document, quite in keeping with the whole spirit of 
that ill-starred undertaking. The show cost the taxpayer 
£15,000—rather a large sum for something which was neither 
useful nor amusing. Of this total, not more that a little above 
#2000 were specifically accounted for ; the remainder is 
over in absolute silence. Most assuredly this is a strange way 
of rendering account. Why is the application of this sum 
of nearly £13,000 not disclosed in detail? Does it include items 
which the promoters of the exhibition think had better 
not be exposed to criticism’ We should particularly like 
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to know how much of that amount went for paying the 
expenses of the committees abroad, who, we believe, received no 
money support from their respective Governments. Germany, 
so much extolled by English scientific men for its zeal in pro- 
moting scientific work in every shape, did not think the Kensing- 
ton show worth assisting with a single pfennig—rather a signi- 
ticant fact. It would also be desirable to learn whether that 
money includes the cost of the numerous glass cases which filled 
the Kensington galleries, or whether their price has been set 
down in the annual account of the South Kensington Museum, 
In looking to the details of the smaller sum—-£2300—we are 
surprised at the vagueness of the specification. In fact, the 
whole return consists iu a list of about two dozen names, 
the owners of which are stated to have received sums 
varying from 2s. 6d. to about £400; but the nature of 
the services for which this money was paid is only indi- 
cated by the items being classified under fees for services, fees 
for catalogues, and travelling expenses. ‘What is meant by the 
second designation / Does it imply the editing and publishing 
of the catalogues, as well as the cataloguing proper of the objects 
exhibited? Are the costs of the third edition of this catalogue, 
which we understand is shortly to appear, comprised under that 
head? Why are so many distinguished scientific men down for 
small sums, when we were told that they gave their labours 
gratuitously? Some £126 for travelling expenses of the gentle- 
man who fetched Galileo's cracked lens suggests a very luxurious 
style of locomotion. No mention whatever is made of money 
taken from the public, if, indeed such good luck befell the late 
exhibition at all; a decent figure in this respect would have 
been the best contradiction to those troublesome periodicals which 
maintained that nobody cared for a row of microscopes and 
bottles filled with colourless liquids. Affixed to this comedy of 
a return is a printed copy of the memorial, which the leading 
scientific men of this country addressed last year to the Duke of 
Richmond, asking him to induce the Government to convert the 
Loan Exhibition into a Permanent Museum of Pure and Applied 
Science. As is well known, this memorial was soon after its 
birth abandoned by its chief promoters, who, indeed, set them- 
| selves against the scheme. What is meant by sending this dead 
| leaf to the House of Commons ! 





EXPLOSIVES ON SHIPBOARD. 


Tue inquiry into the cause of the loss of the Great Queens- 
land, which has just concluded, affords a lamentable, if not in- 
| structive, history. It will be remembered that this ship, carry- 
| ing besides her crew of thirty-six men, passengers to the number 
of thirty-three, sailed from the port of London in August last 
| with a miscellaneous cargo, comprising, among other things, 
| powder, percussion caps, primers, and “ patent gunpowder”’ or 
nitro-cellulose. She was never heard of again; but wreckage 
which was clearly identified to have formed part of the vessel 
was washed ashore, and she has long since been given up as a 
| total loss with all on board. A great quantity of evidence was 
taken as to the stowage and quality of the explosives, with the 
result that the cause of the disaster has been traced by the court 
to the two tons of “patent gunpowder.” This substance was 
| made by the Patent Gunpowder Company in North Wales, and 
the testimony appears to have been conclusive as to the careless- 
ness, not to say gross incompetency, with which its manufacture 
wasconducted. Both Major Majendie and Major Ford have testi- 
| fied to this state of affairs at the company’s works, and there 
a to have been abundant testimony that batches of powder 
| had been turned out which, from imperfect manipulation, was 
| dangerous to a degree. [t was liable to decomposition, spontane- 
ous ignition and explosien, and since the judgment of the Wreck 
| Commissioner was delivered, Mr. Gardner, of the Polytechnic 


advised the company that its arrangements and proceedings were 
| most imperfect. This being so, it is idle to look for protection in 
| such cases to the use of the most perfectly devised magazines or 
| cases for explosives on board ship. Any competent person could 
| design such a magazine, portable or otherwise; and it may, 
perhaps, be well to point out that the use of such magazines 
| properly packed at the powder stores, and then simply lifted 
; into place on board, would be very desirable. As it was, the 
| Great Queensland seems to have gone to sea little better than a 
huge floating mine with the fuse ready laid and lighted. Heat, 
| it is well known, facilitates decomposition of nitro-cellulose, and 
| it is not unreasonable to suppose that as the unfortunate ship 
| proceeded south on her voyage in the hot month of August, 
| every mile she sailed took her further into danger. It is believed 
| from the known set of the currents in the Atlantic, that her end 
| came somewhere near Finisterre. It is hardly possible to con- 
| sider the cause calmly. The manufacture of such substances is 
not in itself a difficult matter, and their analysis requires no 
extraordinary practical attainments or knowledge of chemistry. 
The omission to provide the necessary care for the one and 
qualifications for the other constituted a fault which the Patent 
Gunpowder Company will find it hard to extenuate, 


OWENS COLLEGE, 


| Frou time to time, during the last few years, the p-opriety of 
recognising Owens College as a Northern University has been 
advocated. The governing body of that institution, impressed 
by the disadvantages to which they were exposed by the fact 
that it was not in their power to confer degrees upon those who 
had most successfully followed the course of the college instruc- 
tion, and that in consequence the power of framing the scheme 
of such instruction was not so unfettered as could be wished, 
having regard to the practical results desired, have most 
earnestly desired to be placed in a position to give effect to their 
efforts. The college has now been established for a quarter of a 


number at least 600, exclusive of about 800 attending the 
evening classes. These figures include the medical students, 
who form a very important class. The professorial staff, it is 
almost needless to say, is most efficient and distinguished, and 
having regard to the fact that the district served by the college 
comprises a population of somewhere about six million of 
people, it is not a matter of surprise that the college should be 
esirous of a university status. Ou Friday last an important 
deputation consisting of representatives from different towns, 
clergy, including the Bishop of the diocese, and influential laity, 
waited upon the Duke of Richmond to urge upon the Govern- 
ment the propriety of granting a charter to the college. The 
Lord President may shortly be said to have expressed himeelf as 
favourably towards the scheme as a cabinet minister dependent 
upon the co-operation of his colleagues could well do, and it is 
to be hoped that the mission of the deputation may be crowned 
with success. It is certainly not desirable that this great 
educational power should degenerate into a mere polytechnic 
school. If constituted as desired, it would meet a distinct 
want which our older universities, and even the University of 
London, are at present not in a position tosupply. That this is 
£0 is apparent at last by the hearty co-operation of the Duke of 
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Devonshire, the Chancellor of the University of Cambridge, and 
by at least the tacit approval of his official colleague at Oxford. 


REVIEW. 
A Practica! Treatise on the Steaan Engine. 
London: E. and F. N, Spon. 


Tuis work is intended to be completed in twelve 
parts, and seven of these lie before us. They contain 
evidence that Mr. Rigg is a competent authority on 
matters connected with steam machinery; while they show 
that his literary abilities, as regards method and style, 
are of no mean order. We have recently pointed out that 
very few practical works on the steam engine exist, 
although the number of books which deal with the theory 
of its action in whole or in part afte so enormous, Mr. 
Rigg has essayed to supply this want, and, so far as we 
can judge from the portions of the work before us, he will 
achieve a fair measure of success. 





By Arracer Rico, 
1877. 


Our author has not wasted his energies in writing a 
preface ; indeed, his style is singularly terse, and unlike 
that of a “bookmaker” throughout, so that we have no 
intimation of the purpose with which he has written, apart 
from information supplied by the work itself. He begins, 
however, at the beginning, his first chapter being devoted 
to the consideration of ‘ Systems of Measurement,” because 
it 1s impossible to construct a steam engine unless we 
can accurately proportion its parts by measuring them. 
Mr. Rigg fires a heavy gun at the metrical system, which 
he succeeds in putting in the worst possible light in a 
few expressive sentences: “The metre professes to be 
one ten millionth part of the quadrant of the meridian 
passing through France from Dunkirk to Formentera, 
which at the outset debars it from being considered as a 
universal standard, and leaves it an exclusively French 
measurement, and its scientific derivation is practically 
ignored, for the metre is actually measured by the length 
of a platinum rod made by Border when measured at the 
temperature of melting ice. Even the measurement by 
this standard is incorrect, according to Sir John Herschel, 
by the ;},th of an inch in the metre’slength, . . . So 
far, then, from being an accurate division of the earth’s 
surface, the metre is really no accurate measurement of 
anything, and such merits as it may possess, finally rest 
upon convenience for general use, as compared with 
the yard, foot, or inch. The French metre is equal, 
according to the measurements of the French Academy, to 
39°3827in.; of Captain Kater to 39°37079in.; of Mr. 
Hassler—U.S, coast survey—to 393802in. Doubts have 
been thrown upon the correctness of all these measure- 
ments.” It must be understood that Mr. Rigg does not 
object to the decimal system of measurement, of which 
the metre is only a French accident. Indeed, as he points 
out, every well-made rule has the inches upon it divided 
into tenths as well as eighths; but English measures 
are employed more extensively than any others in the 
world, and this affords strong testimony that they are 
inherently the most convenient. If a standard is required 
which shall represent some fixed astronomical or, more 
properly, terrestrial, quantity, our author suggests that an 
imperceptible alteration in the length of the English inch 

53 seth of the earth’s polar dia- 
meter. But “such a change would have no practical 
advantage except perhaps in making a cubic foot of water 
weigh exactly, instead of as now, nearly, 1000 ounces.” 

We shall not attempt to follow Mr. Rigg’s progress 
chapter by chapter, but we cannot suffer the second chap- 
ter to pass unnoticed. In its composition our author has 
manifested a very exceptional power of rendering mathe- 
matical reasoning clear to untrained minds. For example, 
we are not acquainted with any explanation of the formula 
for finding the amount of centrifugal foree—F=W R* x2 
x 1:223—which can compare with Mr. Rigg’s for lucidity. 
In fact, he makes the nature of the proposition on which 
the formula is based clear to minds totally unacquainted 
with algebra and ignorant of the name of Euclid; and 
nearly the same may be said of many of the other state- 
ments contained in this chapter concerning force and 
motion. He incidentally introduces the neat little paradox, 
that if we imagine a body alone in infinite space, the terms 
rest and motion lose all significance, and are identical in 
meaning. Why, we leave our readers to think out for 
themselves. 

The main purpose of the book 1s, however, to guide 
in their proceedings those who wish to make steam engines, 
and to do this Mr. Rigg supplies a host of well executed 
engravings showing the forms given to all the principal 
parts of steam engines by the best makers. These examples 
have been judiciously selected, and although some of them 
are no doubt better than others, none are positively bad. 
He carries his instructions so far as to show how the 
patterns for a given engine are to be made; and the current 
of criticism which he maintains, when describing the 
members of the complete machine which he illustrates, is 
for the most part happy and to the point. 

Those who purchase the work in the hope that they will 
find a great deal concerning economy of fuel and steam, 
and theoretical disquisifions on valve gear, &c., will be 
disappointed, unless Mr. Rigg introduces something of 
the kind in the remaining portions of his work, which 
we sincerely hope he will not do. The great defect 
hitherto of the literature of the steam engine has 
been that it was much too theoretical—the theory, be it 
observed, being in numerous instances unsound, in that it 
did not represent what actually took place in practice. 
Reams of paper have been covered with formule, and 
analyses, and theorems based on the idea that steam ex- 
panded in a cylinder, according to Marriott’s law. It is 
well known now that it does nothing of the kind; and that 
when the pressure in a cylinder is in the inverse ratio of 
the space oceupied by steam expanding within it, the fact 
is simply a coincidence. Again, let any man work out 
the valve gear of a locomotive engine, with Professor 
Zeuner as a guide; call that valve gear into existence, 
and then watch its performance at fifty miles an hour from 
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the running board, and see how much he has gained by deal- 
ing with quantities of one-hundredth of aninch. Mr. Rigg, 
while he never shirks a simple mathematical investigation 
where it is needed—as, for example, in getting the pro- 
portions of governors—has taken the utmost care not to 
introduce anything which is not really useful in practice ; 
and the results are all that can be desired. As an example 
of the practical turn of Mr. Rigg’s mind, we give the fol- 
lowing passage from his book, the Fe gure it contains, 
we may add, representing the best practice of the 
day :— 

The surface upon which a slide valve works is planed truly, as 
already mentioned, and the valve face corresponding to it is planed 
also to match. Although some fitters take infinite pains to scrape 
the two surfaces, and make them perfectly true with surface 
plates, yet their labour is completely thrown away, as it is found, 
first, that however true any metal surface may be when cold, the 
action of heat effects a distortion, and in the case of an irregular 
mass of metal like an engine cylinder, the distortion is of a very 
complicated nature ; and as the valve also undergoes an equally 
irregular change, no amount of cold surfacing renders the two 
pertectly fitting when heated. To remedy this obvious evil 
attempts are sometimes made to surface the metal when hot, but 
as a matter of practical experience it is sufficient to leave the sur- 
faces planed, and they are soon worn into mutual truth. 

We may supplement Mr. Rigg’s remarks by adding that 
the valve face and the valve seat should planed at 
right angles to each other, so that the minute ridges and 
furrows always left by the planing tool may cross each 
other. Contact will then take place at a multitude of 
points, and the valve will be practically tight in an hour 
or two after it is put to work, Scraping is, like beauty, 
skin deep, and although it is admirable for making statical 
joints, it is quite unsuitable, in that it represents a waste 
of time and energy, for dynamical joints. 

It will be seen that we have written very favourably of 
Mr. Rigg’s book. We confess that we have endeavoured 
to discover something with which to find fault, and that 
we have failed, in the sense that certain statements to 
which we take exception and a few defects are really too 
insignificant to deserve particular notice. In the latter 
portions of the work, however, we have detected some 
evidence of hasty writing, leading to the belief that our 
author is becoming weary of his task. This is a thing by 
all means to be guarded against, and we trust that the five 
parts of the work yet to come will fultil the promise of 
those already published, 





THE INSTITUTION OF MECHANICAL 
ENGINEERS.—BRISTOL MEETING. 

TuE summer meeting of the Institution of Mechanical 
Engineers commenced on Tuesday, at the Assembly-room 
of the Grand Hotel, Bristol. Mr. Thomas Hawksley, 
R.P.L.C.E., President, occupied the chair, and after the 
minutes of the proceedings of the spring meeting at West- 
minster were read over, and some preliminary business 
transacted, the President delivered the following address :— 


** GENTLEMEN,—I am happy to inform you that the business to 
be transacted at the present meeting is so considerable that my 
duties will be best performed by occupying as little of your time as 
the due fulfilment of my obligations as your president for the time 
being will permit. The papers to be read and discussed are many, 
the places and objects of interest to be visited are numerous, and 
the hospitalities with which the ancient city of Bristol welcomes 
your advent are more than abounding. To the Mayor of Bristol, 
to the Master of the Society of Merchants’ Venturers, and to the 
Chairman and Officers of the Great Western Railway Company, 
we are especially indebted for the distinguished manner in which 
they are pleased to receive and entertain us, and for the unlimited 
trouble they are taking to render our visit as agreeable as it will 
certainly be useful and noteworthy. Nor must I omit to remark, 
that the principal local companies and manufacturers have freely 
and frankly opened their establishments for our inspection, and 
have most obligingly expressed their willingness to afford us all the 
facilities in their power. Neither must J forget to express my 
admiration of the able manner in which your local secretary, Mr. 
Wilson, has fulfilled the onerous obligations he so cheerfully 
accepted on our behalf, nor fail to acknowledge, with my warmest 
thanks, the unremitting exertions to which we are indebted 
in no ineonsiderable degree for the well-assured success of 
our present gathering. The programme of the proceedings 
‘ by our secretary will, however, fully inform you of the 
occupation to which our four days of intermixed labours and 
festivities are to be devoted. ‘lo that document I therefore refer you. 
It is necessary to say a few words respecting the present altered 
position of the Institution and its future prospects, You are all 
aware that the Institution of Mechanical Engineers has exchanged 
its provincial for a metropolitan habitat ; but it may not be known 
to you that it is already domiciled in Victoria-street, Westminster, 
where it is in possession of handsome apartments excellently 
adapted for the transaction of the business of the socicty, 
and for the useful accommodation of its members. There 
are five good rooms on the ground floor, besides two other 
dry and well-lighted rooms on the basement, suitable for the 
storage of the society's maps, drawings, and publications. The 
principal rooms are intended to be devoted to the purposes of :— 
(1) A members’ reading and correspondence room ; (2) A lib: ; 
(3) A secretaries’ room, to be used also as a council room; (4) 
A clerks’ or sub-secretaries’ office; and (5) A drawing office. 
And it is believed that the establishment, thus arranged and pro- 
perly organised, will become extremely serviceable to foreigners 
and colonists, who, having business to transact in this country in 
relation to matters connected with mechanical engineering, have 
hitherto had no authenticated place of reference for such advice 
and information as our future offices will henceforth be readily 
able to afford. It is also intended to provide, in addition to a 
library of standard works of recognised professional merit, such 
books of reference, pertinent periodicals, maps, and commercial 
returns as may be found to be the best calculated to promote the 
interests and convenience of the members of all classes. During 
the brief period which has elapsed since the members resolved to 
remove the Institution to London, the council and their committee, 
assisted by their officers, have heartily endeavoured to accomplish 
the ends the society had in view; and I can testify, from personal 
observation, that to the committee generally, and to two of them, 
Mr. Cowper and Mr, Easton, in particular, we are all very much 
indebted for the excellent results already attained. It must not, 
however, be assumed that these results have been arrived at without 
some countervailing disadvantages ; amongst others we lose the long 
experience and valued services of our esteemed secretary, Mr. Mar- 
shall, whose name has, for nearly 30 years, been identified with the 
public and private interests of this Institution ; services which wellde- 
serve the recognition and reward which it is the intention of the coun- 








cil, with your approval, to bestow upon them. We also necessarily 
suffer a somewhat heavy augmentation of our disbursements for 
rent and other establishment expenses. Nevertheless, I am able 
to congratulate the Institution, not only because of the benefits 
it will derive from becoming located in the metropolis of the world, 
but also because we shall, as I fully believe, be enabled to claim a 
financial success by making both ends meet without taxing the 
bers or encroaching--except perhaps for the expenses of 
removal—upon our now very considerable accumulated fand. 
These important changes in your circumstances as a society have 
occurred during the period in which I have had the honour to be 
your president, and as they will very much affect the future posi- 
tion of the Institution I hope you will not consider it out of place 
if I venture to address to you a few precautionary observations. 
The occupations of a mechanical engineer are, as you well 
know, commonly of a very mixed character; professionally 
as regards advice and design, commercial as regards manufac- 
ture and remuneration. The existence of competitions in 
business and trade jealousies amongst yourselves are there- 
fore inevitable. You would be more than human if your 
susceptibilities were not frequently awakened, and often even 
rudely awakened, by the incidents and accidents of your daily life 
and avocations. Your Institution will, therefore, flourish or y 
just as you are careful or careless to prevent suspicions and causes 
for suspicions attaching to the conduct of your officers in their 
relations tothe members. I have already intimated my opinion of 
the benefits the Institution may, irrespective of its scientific and 
practical character, be able to confer otherwise than directly upon 
its members, but in order to effectuate this object for the general 
advantage of the society there must be a concurrence of unbiassed 
feeling and generous sentiment on the part both of members and 
officers, The officers on the one hand must be wholly detached 
from and unconnected with trade alliances in any form, whilst on 
the other hand the members must, as a point of serupulous honour, 
avoid all ind ts to breaches of that good faith and impartial 
action which it will be the duty, as I hope it will be the pleasure 
and disposition, of the officers to manifest to the members, It 
was my desire and design to have recalled to your attention 
the chief improvements in practical mechanics and the cog- 
nate arts which have occurred in the last twelve or 
eighteen months; but on reviewing this ‘‘ recent past” I am 
not surprised to find that the coincident period of commercial 
depression has also been a period of marked inventive inactivity. 
It is true I might have discoursed on the telephone, the electric 
candle, the orthoescope or light mill, and some uther recent develop- 
ments of physical and chemical ph , but, however interest- 
ing or amusing the descriptions might be made, these and the like 
inventions and discoveries did not appear to me to be sufficiently 
connected with our pursuits to form fitting subjects for discussion 
on the present occasion. There is, however, oneexception. Earth 
and air are filled with wars and rumours of wars; and, accordingly, 
men’s minds are occupied to an absorbing, if not to a ridiculous, 
extent in devising means for the more ready and comprehensive 
destruction of life and property. Believing as I do, and as all his- 
tory teaches, that the combative tendencies of mankind are 
irrepressible, and that war, with all its horrors, is, however 
unhappily, an inevitable characteristic of humanity—a charac- 
teristic not amenable to the salutary influences of civilisation, or of 
religion, or even to the moral certainty of absolute annihilation—- 
for. when were the dogs of war so often let loose, or let loose with 
such fatal effects, as they have been, notwithstanding our higher 
civilisation and improved religious instincts, within the last quarter 
of a century? ja a I repeat, that war is an inevitable cala- 
mity, and being also of opinion that this nation must, sooner or 
later, be drawn into what may easily become a widening conflict, 
it is surely the pre-eminent duty of all good citizens to look well 
to the care and protection of their homes, their hearths, and their 
means of subsistence. And how, let me ask my countrymen, are 
these supreme objects of our solicitude to be assured? Not, as in 
olden times, by the personal prowess of a stalwart peasantry ; not 
by bow and arrow, sword and battle axe; not even by gun and 
bayonet, but by vast and complicated machines, to which human 
intelligence adds little more than their fatal direction. Machines 
which other nations possess as well as ourselves, and in greater 
abundance, and to the possession of which we have, however illo- 
gically, been ever willing to lend them a helping and contributing 
hand, 
aNXow, seeing that we English people ‘stand so thick on the 
ground,’ that we are obliged to import one-half of our food from 
abroad—a matter in regard to which we are differently and 
distinguishably circumstanced from all other peoples — from 
countries, too, with which we may have ceased to be in amity, 
and across seas upon which an enemy’s ship may triumphantly 
float, it is surely a paramount duty of our Government to adopt 
such timely measures as will secure to us the paths of the ocean 
for our food inwards, and for our manufactures wherewith to pay 
for our food outwards, and how’ By ceasing to build in 
their own dockyards and arm in their own arsenals those 
enormous and unwieldy floating castles— castles, I think, of 
display and despair—which can at best be in very few 
places at once, which can safely approach but very few 
coasts, which can enter but very few rivers or harbours, 
and which can: guard or convoy but a tithe of our mer- 
chantmen, the loss of one of which would in men and treasure 
be a disaster almost equivalent to the loss of one of our counties; 
and by invoking whilst there is yet the useful and favourable 
opportunity, the aid of you, the mechanical engineers of England, 
in order to provide the nation with a competent fleet of light, and 
swift, and well-engined ships, equally capable of sailing or steam- 
ing to any or every quarter of the globe in which their services 
may be found requisite, and which, by the exercise of a daring and 
hornet-like activity, would succeed in driving e enemy's ships 
from the face of the sea. Add to this, that the Government 
would thus obtain the benefit of the mother wit and speedily- 
acquired experience of many master minds ; that our workpeople 
would be thus afforded the fitting opportunity of becoming skilled 
in and accustomed to a nationally important class of construction ; 
and that the taxes taken from the ple for warlike purposes 
would be thus re-distributed amongst them in the form best adapted 
to their wants and habits, that is to say, for the most part, in pay- 
ment for their skill and labour. I beg you will not fail to under- 
stand, that in making these observations I am governed by impres- 
sions of a patriotic character rather than of a bellicose order. I 
detest war in all its phases, but I prefer war to starvation. When 
the day comes, and it most undoubtedly will sooner or later 
arrive, we must either fight or famish. Fight and conquer if we 
are fully prepared ; famish and succumb if we are unprepared. 
There is one other subject of a vast, direct, and immediate import- 
ance to all in this kingdom. We areat this time diminish- 
ing our wealth and the means of rpecting our rapidly-increasing 
pulation by more than £100,000,000 per annum! And why?’ 
imply because foreign nations will not voluntarily take such 
sufficient quantity of our goods as to enable us to liquidate our 
constantly-recurring indebtedness to them for the food we in- 
voluntarily require at their hands. Again, let me ask why? 











Simply because we do not manufacture cheaply enough, and, to | 


some extent, well enough. For the third time, let me ask why? 
Simply because our labour is too dear—too dear in respect of price. 
too dear in respect of the quantity of work performed, and too 
dear in respect of the obstructions and restrictions which the 


modern workman thinks fit to place upon his employment and , 


employer. In all these the English capitalist employer— 
the workman’s best trond is placed at a ar pe Often 
ruinous disadvantage when he is brought by the exigencies of his 
bnisness into immediate competition with the foreign capitalist 
employer, who, although suffering to some extent from the 
operation of similar interferences, suffers from them in a much 
milder degree and to a much smaller extent, ‘The causes of 
this immense loss to the country--a loss of such magni- 
tude that it cannot be contitiued for many. years Without 





involving the nation in ruin—are not difficult to discover 
or far to seek, We have passed through a period of 
unnatural and factitious prosperity. The capitalist bas, unfor- 
tunately for himself and his country, in too rapid a manner, 
duplicated and reduplicated hie wealth, whilst the working man 
observing this and being misinstructed by his popular advisers, 
themselves utterly ignorant of the first principles of international 
political economy, has conceived and become thoroughly imbued 
with three transparently false notions. First, that he is entitled 
to share in his employer's suceessin business. Second, that he has 
@ right, in combination with others, to exact conditions from and 
prescribe terms to his employers. Third, that he has a right, in 
combination with others, to force his employer to yield to his ex- 
actions and prescriptions — exactions and Leben p agra which 
concern not merely himself but which are so exereised as to control 
the employer in regard to the manner in which he shall conduct his 
business, and even in respect to his relations to the general public 
at home and abroad. Besides this the workman is induced, by 
popular misrepresentations, to believe that capital is rather his 
enemy than his friend, and that he hasa perfect right by umionistic 
efforts, to crush his employers’ trade for union purposes, and so to 
destroy, in the result, the source of his own livelihood. And, 
again, the working man has been and is still so mistaught as to 
have become firmly convinced that an increase of wages, however 
enforeed, is necessarily 2 sound and permanent addition to his own 
means of living, in comfort or otherwise, and only too frequently 
‘ otherwise.’ Owing to these patent mistakes, wages (but not 
the means of living) have, of late years, been unduly forced up in 
this kingdom ; whilst, on the other hand, production has been 
relatively as unduly forced down. Trades once monopolised by 
England, the whilom workshop of the world, have become wholly 
or partially settled elsewhere ; whilst ourown working people, still 
unshaken in their belief in the virtue of strikes, high wages, short 
hours and workshop restrictions, are only partially employed, and 
that too with the certainty staring them in the face that unless 
they cease to conspire to make goods dear, the goods they buy as 
ldlles those they make, their opportunities of earning a comfort- 
able livelihood must necessarily become from year to year 
fewer and fewer, till in the end, when we shall have lost 
the larger part of our foreign export trade, the struggle for 
existence will become most painfully and increasingly severe 
among them, and less and less capable of mitigation. Much 
observation and a long experience have finally brought me 
to the conclusion that, if the trade of this country is to be saved, 
and if the British workman is to be secured of his industry and its 
well merited fruits, the cost of all commodities, labour included, 
must be closely assimilated in this kingdom to the cost of like 
commodities on the continent of Europe and in America. May 
mean and master open their eyes to this already pressing neces- 
sity.” 

It will thus be seen that the President’s address contains but 
little which should be specially addressed to mechanical engineers. 
It is, in the first, domestic, and secondly, political. His refer- 
ence to the “ unweildy floating castles” makes it evident that 
he is far from agreement with the present policy of our 
Admiralty, and like many others of our leading men, thinks it 
great folly to put so much of our strength in, and so much 
reliance on, a few enormous vessels, rather than, by a judicious 
distribution, to transfer our strength to a number of vessels of 
a suitable and a smaller class. The question of human comba- 
tiveness touched upon by the President encroaches upon ethics, 
and upon the politics of different forms of government. It is 
therefore out of our sphere of consideration, but probably all 
will admit that there is a great deal of truth in the conclusion 
at which Mr. Hawksley has arrived. Although presenting 2 
gloomy picture, little exception can be taken to his statements 
with reierence to the present condition of the industries of the 
industrial classes of this country. Mr. Hawksley is somewhat 
severe upon the workman, but he also visits a certain amount of 
blame upon the capitalist. In some respects, however, the great 
strike of railway servants now taking place in America its 
a comment of much weight on the President’s reference to the 
labour and produce questions of the Continent and America. 
The address was followed by some few remarks by Mr. F. J. 
Bramwell, C.E., after which the following paper on the “ Con- 
struction of Safety Valves,’ by Mr. John C. Wilson, was 
read :— 


Attention had been called to this subject by the occurrence of 
deplorable results from explosions of steam boliers caused by 
defective construction and working of the safety valves; and the 
object of the present paper is to consider the past construction of 
safety valves—to illustrate and describe those valves which have 
hitherto been in most common use—to indicate the principles upon 
which safety valves should be constructed—and to illustrate and 
describe a valve which, by combining these principles, has proved 
itself practically successful. The safety valves which have 
hitherto been in most common use consist of a seating, with a 
plain movable valve resting upon it, and a lever with a weight or 
spring attached to the end to give the required load on the valve 
for the purpose of counteracting the pressure of the steam under- 
neath it. In this construction of valve the following points 
may be noted:—(1) The seating is of brass, let into a cast 
iron cover. As both metals are subject to the same tem- 
perature in the working of the boiler, the brass metal will 
expand twice as much as the cast iron, and an undue compres- 
sion and possible distortion of the brass seating will ensue. (2) The 
movable part of the valve being guided in its motion by the 
brass seating, if undue compression or distortion of the seating 
should take place, this part of the valve—ithe critical part of it— 
may be either irregularly guided and therefore ‘‘ jammed,” or it 
may be “‘ nipped ” or held fast. It is clear, whatever the precise 
result may be, there is always in this construction a possibility of 
irregular agencies of this nature coming into play and disturbing 
the mechanical accuracy of the valve. (3) When this valve rises 
it is evident that it will cease to be subject to the same pressure 
as when it is closed; for the moment it rises the mass of steam 
which had hitherto been quietly pressing against its under surface 
will commence to flow in a direction at right angles to that sur- 
face, and diminished a against it must necessarily ensue. 

is is a radical defect in a safety valve, that while blowing 
off it is not subject to the full pressure of steam within the 
boiler. (4) The load on the lever of this valve being capable of 
pen | ome tampered with, it cannot be considered a 
reliable index of the pressure of steam within the boiler. 
(5) When a spring instead of a weight is attached to the end of 
the lever, the increasing tension of the spring as the lever rises 
tends to put an increasing load upon the valve; and this, coupled 
with the diminished pressure on the valve after it rises, as above 
alluded to, causes the opening for the escape of steam to be 
ag restricted, and consequently the pressure in the boiler to 

increased. The lever, constructed with knife edges, or m 
steelyard fashion, instead of with joints and pins, constitutes a 


: great improvement, as there is no liability in them to stick fast, 
! while there is muc 


greater —— of leverage, and much less 
friction. The strut being made in the form of a simple pin with 
rounded ends, i the load being put evenly on the valve at what- 
ever angle the lever may be standing. There are two descriptions 
of the movable part of the valve of the ordinary dead weight safety 
valve, hitherto used chiefly for marine purposes—namely, one 
having @ central spindle to guide that part in the seating, and 
another having three wings. These forms of construction are subject 
to the same remarks as have been applied to the valves previously 
described. In this valve a dead weight} takes the place of the 
lever with its weight or spring in the ordinary valve, the advantage 
of this alteration g that the load on the valve cannot be so 





readily-altered, and the load is applied direct ; but this is manifestly 
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a cumbrous valve, with the addition of another guiding point to 
the spindle ; and in the case of its applicatiop to marine purposes 
the load on the valve must be altered as the weights are more 
or less inclined by the swinging of the vessel te and fro, or as the 
momentum of the dead weight may suddenly exert its force at the 
termination of each rising or falling motion of the vessel. It is 
necessary for a marine safety valve to have an escape steam pipe ; 
and one point to be carefully attended to in regard to it is to arrange 








‘“G. 1.—THE KLOIZ SAPETY VALVE. 


for the removal of any water that may tend to accumulate in the pipe, 
or in the casing round about the valve, for the momentum of a body 
of water accumulated there, when suddenly propelled forward by the 
steam escaping from the opened valve, has proved peculiarly destruc- 
tive. The “‘Cowburn ” dead-weight safety valve may next be con- 
sidered, its principal features being the suspension of the weights 
below the acting surface of the valve, instead of their being piled up 
above it, as in the above-mentioned valve, thus lowering the centre of 
gravity of the load in relation to the acting surface of the valve, 
and rendering the action of the valve itself easier; also the 
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Fic. 2—KLOTZ SAFETY VALVE FOR LOCOMOTIVE3. 


movable part of the valve has no wings or central pin to guide it 
in its seating, but is made convex, or the segment of a sphere, 
so as to swing easily over the seating. But after allowing for these 
improvements, this valve remains subject to nearly all the other 
defects of the ordinary dead weight safety valve. Naylor’s safety 
valve, as designed for locomotive purposes, was intended to correct 
one of the defects mentioned in describing the ordinary safety 
valve, namely, to prevent the pressure of steam whilst blowing off 
through the valve from rising beyond the limit to which the valve 
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iu. ».—XLOTZ MARINE SAFETY VALVE, 
has been adjusted ; especially in locomotive boilers, where the safety 
valves are pressed down by levers with spring balances at their 
extremi‘ies, and the rising of the lever in blowing off causes a 
constant], increasing tension of the spring in the spring balance, 
and consequent increased pressure upon the valve. It operates by 
causing the spring that presses upon the valve to act not through a 
constant lever, but through one which varies in its effective length ; 
this variation being so arranged that as the valve rises the lever 
diminishes in length in the same proportion as the tension of the 
paar og org wpa ~~ valve is further —— to make it im- 
e for the engine driver to tamper with the spring so as to 
mone the pressure beyond the intended limit. It i undoubtrdly 
an ingenious mechanical invention for accomplishing both of tuese 


objects. In Fig. 2 is exhibited Ramsbottom’s mode of weighting 
safety valves, applied however to a new valve, This arrangement 
has been in extensive use, especially for locomotive p ses, The 
points to be noted in connection with it are—great simplicity, great 
absence of means of tampering with the load, convenient funnels 
for the escape of the steam, and a ready means of ascertaining by 
a touch of the lever if the valves are working freely. But this 
invention has not touched the cardinal defect of the ordinary safety 
valve, namely, the reduction Of pressure upon it after rising from 
its seat, and the co: uent restriction of its opening and i 1 
pressure of steam within the boiler. From the above and other 
considerations the following principles regulating the construction 
of safety valves are deduced :—(1) It is evident that the seating 
and the valve should be made of the same metal, for they are 
required to fit each other at varying temperatures, and this can only 
be accomplished when the metals are alike. Safety being 
the first consideration in a safety valve, any other — such 
as a small economy, which may tend to interfere with the 
certainty of the valve’s action—ought to be disallowed. (2) The 
seating should never be made in the form of a brass bush 
inserted in a cast iron cover, for the important reason of the 
difference of expansion of the two metals, as previously named. 
(3) The valve should be so constructed that the full pressure 
of the steam within the boiler should always be operating on 
it, so as to cause it to rise to the utmost possible extent 
when the steam is being generated freely. (4) The bearing 
surface of the valve should form the smallest possible percentage 
of its area; and the valve should be at all times guided 
evenly upon its seat. The bearing surface should be of a conical 
form for the highest pressures, that being the most easily 
kept tight. (5) While the valve itself should be quite open and 
free for inspection and trial to ascertain if it is working properly, 
means should be adopted for preventing its load from being easily 
tampered with. (6) In constructing the lever form of valve, joints 
and pins should be discarded, and the steelyard fashion with knife 
edges should be substituted. (7) For marine purposes, the direct 
spring-loaded valve is to be preferred to the dead weight ; and the 
writer may here remark it is rare A understood that this 
rinciple is now being fully adopted by the Board of Trade. 
wine indicated the principles which ought to regulate the con- 
struction of safety valves, the writer will now proceed to illustrate 
and describe a valve which has, by combining those principles, 
proved itself practically successful. In Figs. 1, 2, and 3 is shown 
a safety valve first invented by Professor J. Klotz, of Prague, and 
since then improved and manufactured by the Avonside Engine 
Company, Bristol. It consists, as will be observed, first, of a 
seating that is not used to contain the movable part of the valve, 
as in the ordinary safety valve, but merely to fix the valve in 
its place, and to form the base of its superstructure, and to supply 
a passage for the escaping steam. Secondly, of a hollow cylindrical 
art, which is raised above this seating, and attached to it by 
eathers and forms the guide to the movable part of the valve. 
Thirdly, of a movable part, which instead of fitting within 
the seating, as in the ordinary safety valve, fits outside of 
this cylindrical part. The cylindrical part is closed in the 
centre to all except a pipe to be hereafter described ; also the 
movable part is cl at the top as usual, and there receives 
its load. Here is a radical departure from all previous con- 
structions of safety valves ; and the movable part is not actuated 
by the escaping steam, but by the full pressure of steam within 
the boiler, specially conveyed to it by means of a pipe screwed 
into the solid centre of the cylindrical part. Thus the 
first three and the most important principles of construction 
which have been indicated are embodied in this valve. The illus- 
tration in Fig. 1 shows this valve as arranged with a lever and 
weight for stationary boiler purposes ; thatin Fig. 2 with Ramsbot- 
tom’s lever and spring for locomotive purposes, A specimen valve is 
exhibited on the table. For marine pu 8, a new adaptation of 
this valve is shown in Fig. 3. The springs, as will be observed, 
are not subject to the action of the escaping steam ; and means of 
easing the valve can be readily provided. Professor Klotz states 
that experiments were made on a boiler having 272 square feet of 
heating surface, with a 3}in. Klotz safety valve, so loaded as to 
allow the steam to escape at a pressure of 70 lb. per square inch, 
and that when the valve had been shut the steam began 
to escape at 694 lb., and it took forty-four minutes of continued 
forced firing of the boiler, during which time the steam escaped 
violently from the safety valve, before the pressure was got up to 
76lb., after which it could not be made torise any higher. Another 
ordinary safety valve of 2jin. diameter upon the same boiler was 
then allowed to be the only escape for the steam ; it was loaded in 
the same way, steam began to escape at 684 lb., but after moderate 
firing during seven minutes the steam rose to 764 lb., after which it 
rose so rapidly that to prevent danger the Klotz vaive was put in 
operation. ‘The correctness of the above statement has been tested 
by the Avonside Engine Company by a trial with two engines in the 
erecting shop. The two engines were similar, and had exactly the 
same Klotz safety valves, ouly the pressure pipes were taken away 
from one of them so as to change the action of the Klotz valve 
into that of an ordinary safety valve. When steam was up, and 
the firing continued, there was a very marked difference in the 
behaviour of the two boilers; the pressure in the one with the 
Klotz valve could not be got higher than a certain point, whereas 
in the other the steam continued to rise until it wes found advisable 
to stop the trial. These valves have been largely applied by the 
Avonside Engine Company to locomotive boilers, and Messrs. J. 
and E. Wood, of Bolton, have also applied them, as a precaution, 
to the receivers of compound engines. In conclusion, the writer 
would remark that he believes this to be a most important subject 
for discussion at this Institution in the interests of the public 
safety. 





In the discussion which followed this paper, Mr. F. W. Webb 
pointed out that the Klotz valve was open to the objection that 
the small annular space left between the bell part of the valve 
and its seating would, especially with priming boilers, very soon 
be corroded by the lodgment of particles of lime and other 
matter from the water and steam, and that when once this began, 
deposition would very soon block up this small space and set the 
valve fast. This objection was referred to by other speakers, 
and was not removed by Mr. Wilson’s explanation, that the 
surfaces, being vertical, would become freed of any such matter 
by the rush of steam and water when the boiler primed. The 
fallacy of this may be seen when it is remembered with what 
facility deposits of various salts of lime take place in 
situations where currents of steam and water pass with much 
greater regularity than from a safety valve ; as, for instance, the 
deposits which often completely block feed pipes. Mr. Olrick 
spoke with reference to the greater proportion of disckarge open- 
ing per unit of area secured by small as compared with large 
safety valves, giving in illustration the relative discharge open- 
ings of ten small valves lin. in diameter, and one large valve 
equal to their united areas. The circumferences would, in the 
case of the small valves, be roughly 30in., whilst that of the large 
valve would be but about 10in., or only one-third, showing the 
advisability of adopting two or three smaller, rather than one 
larger valve. Mr. Webb gave some instructive information derived 
from experiment with locomotive boilers for the purpose of 
ascertaining the rate at, and extent to which the pressure of 
steam could rise in such boilers after the safety valves had begun 
to blow off. For this purpose he had fitted pieces of jin. and 
lin. pipe just below the safety valve of one of the London and 
North-Western goods engines, the pipe in eith r case being fitted 
with a cock. The engine, with the brakes hard on, was run so 
as to get up a fire capable of generating steam as fast as when in 





hard work. The engine was then stupped, and it was found that 
the Ramsbottom safety valves always carried off the excess of 


steam, with but a rise of 6 lb. above the pressure to which 
the valve was set. The cock was then opened in the jin. pipe, 
but this was found insufficient to carry off all the steam; the 
lin. pipe, however, carried off the steam as fast as it could be 
made by this powerful boiler. Mr. Richardson referred to the 
danger attending the use of safety valves which were liable to 
stick and to rise suddenly, and which reduced the pressure very 
rapidly, inasmuch as the sudden relief of the pressure gave rise 
to sudden generation of steam. Much has been said at different 
times on this point, but it seems very questionable whether 
much is to be feared in this respect, as, if the boiler were capable 
of withstanding the high pressure relieved by the safety valve, 
it would in all probability stand the pressure of the steam sud- 
denly generated under the reduced pressure, because the delayed 
ebullition can only be in respect of the difference between the 
temperature corresponding to the pressure at which the boiler 
should work and that at which the stuck safety valve blew off: 
and because after the valve was once moved it would blow 
off at the proper pressure. Mr. Olrick explained at much 
length a safety valve in which he is interested, and which 
is in some respects similar to Naylor's valve, but in which 
the pressure on the safety valve is transmitted to the spring by 
means of a bell crank lever, so placed that a small movement by 
the valve so moves the lever that the effective length of that 
part of the lever to which the spring is attached is reduced, and 
a great increase in the rise of the valve is said to be secured. 
Mr. Olrick spoke of half an inch, but if this is correct, those who 
fear the effects of delayed ebullition would not be likely to favour 
this valve. Mr. Thos, Adams, of Manchester, whose confidence in 
his own views caused much amusement to the meeting, contri- 
buted usefully to the discussion, and gave as the result of many 
experiments carried out at his works for himself and for the 
Admiralty the following expression for the size of steel rod for 
spiral safety valve springs : 

3/S x D 
V 7 d. 

In this S equals the total load on the valve, D = the mean 
diameter of the spiral, d = the diameter of the steel if round, 
and the side of the steel if of square section, and C = a constant 
which for square steel = 11,000, and for round steel 8000. This 
expression is that allowed by the Board of Trade for spring safety 
valves, during experiments to ascertain which it was found that 
square steel is preferable as giving a greater range of flexure 
with a given load than round steel, the relations being as 11,323 
to 8000. Reference was made to the Thunderer disaster, and to 
the expansion of valve seatings, and the necessity of giving valves 
sufficient freedom to prevent their being bound by that expan- 
sion, which Mr. Adams repeated was as the difference between 
the internal and external diameters of the seating, and not as 
the internal diameter simply. Mr. Paget remarked that a very 
great deal of misdirected energy had been expended on the design 
of safety valves during the past year or two, many of the new 
valves being anything but improvements, and none of them 
better than the common conical-seated valve of simple construc- 
tion. This view met with considerable expression of assent, and 
it may be admitted that it contains much that is true. 





After the dissussion upon Mr. Wilson’s paper the following 
was read :—“ On an Improved Form of Slide Valve for Steam 
and Hydraulic Engines,” by Mr. Francis W. Webb. 


For many years past attention has been directed to finding some 
means whereby the great wear and tear of the slide valves and port 
faces of engines might be lessened. This object the writer thinks 
he has succeeded in effecting to a great extent by the valve to be 
described, which has been worked successfully for one and a-half 
years. It was first brought out by the writer in 1869, but not being 
at that time ted with tive engineering he had not then 
the opportunity of trying it. The valve differs from the slide valves 
in ordinary use in: being made circular and free to revolve in its 
buekle ; so that if the valve should have a tendency to seize in any 
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one part of the sliding swface, which would put more fection on 
that ep iaeny d side, it will immediately begin to revolve, and so 
rectify itself by bringing different portions of the surfaces to bear. 
By this means the grooving action that arises in ordinary slide valves 
from their unequal bearing is avoided, the sides of the valves 
having 1 continuous bearing that is never out of contact, whilst 
the ends of the valve travel across the open ports. The valve 
wears out of level in consequence, and leakage begins almost from 
the time of starting, and increases until it mes so, bad as to 
necessitate refacing the valve and the port face, often a troublesome 
and expensive process This has been found a serious practical 
objection in aleuy slide valves, and different means have been 
tried for reducing it, such as plugging the valve face with white 





metal, or drilling open holes in the slide flange ; but these only par- 
tially meet the case. In this circular slide valve, by its rotation 














Juty 27, 1877. 


THE ENGINEER. 


69 








in the buckle, all parts of the face are made to bear alike, and any 
grooving action is effectually prevented by the circumstance that 
an inequality or increased friction at any one part causes the valve 
at once to shift its position by turning round the buckle. The 
result is that no grooving action ever takes place, and the valve 
retains a perfectly level polished face. This valve is shown in 
Figs. 1 and 4, as applied to a locomotive engine with outside 
eylinders, and further details may be gathered from Figs. 4, 5, and 
6, which, though showing the valve as applied to inside cylinder 
engines, is similar in construction, The valve spindle is carried in 
the usual way with a bush and gland at one end, and a bush at 
the other ; it is supported, however, by a slipper, shown in the 
illustrations in section and elevation, as it has also to 
carry the weight of the valve, the usual ledge for taking 
the weight off the ordinary rectangular valve not being 
egutienins in this case. The valve is turned true in the 
lathe on the face, on the steam and exhaust port edges, and 
ulso where the buckle fits, and this is left sufficiently slack when 
cold to be quite free when the brass valve is expanded by heat in 
the wroughtiron buckle. The outer curve of the port is struck with 


thesame radius as the valve over the lap, and the inner curve of the 
port with the same radius as the exhaust cavity of the valve; so that 
the ports open simultaneously a!l the way round the valve, both 
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Fie. 1.—WEBB'S CIRCULAR SLIDE VALVE. 


for lead and exhaust, This of course can be varied by altering the 
ourved shape of the port, if it is thought desirable to let the lead 
or exhaust open in the centre first so as to make itmoregradual, The 
clearances at the top and bottom of the face are so arranged that, 
during the revolution of the valve in the buckle, every portion of 
the valve face will pass over them ; this also relieves the pressure 
on the valve to some extent without affecting its efficacy, and 
affords a ready means of getting the valve face fully lubricated. 
Avalve is shown that has runabout 16,000 miles, andanother which 
has run 20,090 miles, and they have been merely taken out to show 
their condition, that it may be seen that the faces remain true, 
though they have not been faced up since first started. These 
valves are of cast iron, and their comliten shows that with this 
form of valve cast iron can be used for high-pressure engines. In 
connection with this particular form of valve, the writer has also 
arranged a method of taking off the pressure by means of a back 
ring working against the steam chest cover, but this has not yet 
been put to work; and with the very good surface that can be 
maintained with this valve, it does not appear to be required, as a 
very small leakage through the back packing-ring would soon over- 
balance any saving that may be effected. That method of reliev- 
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Fic, 5.—WEBB'S CIRCULAR SLIDE VALVE. 


ing a rectangular valve was first tried many years ago by Mr. A. 
Allan, formerly the works manager at Crewe. in the engine Philaris 
in 1844, and subsequently in the engine Velocipede, which was 
built in 1847, A drawing exhibited, copied from the original draw- 
ing, shows how the back packing-ring was applied; and in the 
opinion of the writer, if the valve chest cover had been sufficiently 
strong to avoid warping under the pressure, it would have been quite 
successful. In Figs. 4, 5, and 6, is shown the application of the cir- 
cularslide valvetoaninsidecylinderlocomotive. Another p.yomer ony 
of the circular valve, which the writer has found extremely useful, 
isin the hydraulic capstan engines, where the slide valves have 
proved a continuous source of trouble through galling, as illus- 
trated in two samples shown to the members of the ordinary 
rectilinear valve out of an Armstrong capstan. But the sample 
exhibited of the circular valve shows how completely its revolving 
action rectifies itself; in fact, taking any number of valves from 
different engines, the surfaces are kept so true and perfect that 
when only simply wetted one will support the weight of another. 
I may mention that the circular valves exhibited have been 
working continuously night and day at Camden Station under 
a pressure of 700lb. per square inch for eighteen months before 
they were taken out, while the rectangular valves have only 
worked seven and ten months respectively, A further a 


of the same principle of valve isin one of Brotherhood’s simple 


direct-acting three-cylinder capstans, This valve has been at work stall 


for some months at the North-Western Railwa, 


works at Crewe, 
under a pressure of 350 lb, per square inch, 


‘or this the writer 


has designed an arrangement which has so far proved successful. 
It consists of a brass disc, grooved concentric on its face to receive 
three cast iron pieces, in each of which a small circular brass yalve 
is inserted ; the cast iron pieces are used in order to get sufficient rub- 
bing surface in the ve of the brass disc to avoid cutting. The 
brass disc is rotated by an eccentric pin, turned by the capstan crank 
shaft, on the opposite side to the one in which the valves are fixed, 
The port face has three radial recesses, in each of which are formed 
an inlet and outlet port; the valves are of the same diameter as 
the width of the recesses into which they are placed, and they 
have a reciprocating motion imparted to them by the eccentric 
movement of the brass disc. The inlet ports are made in a similar 
manner to those of the locomotive previously described ; but the 
outlet port, for a single-acting valve like this, is made circular for 
the sake of simplicity. A set of these valves had just been taken 
out, and was exhibited, so that their condition could be seen after 
being at work a considerable time. 





In the discussion which followed Mr. Webb’s communication, | 
it was evident that the cause cf the rotation of the valve 
described was not unde: stood by all to be the simple result of a 
slightly greater amount of friction, which from various causes 
occasionally exists on one side of the horizontal diameter than 
on the other, or on one side of the centre line of the slide rod. 
One speaker acknowledged the admirable smoothness and perfec- | 
tion of the surface of the valves as almost true planes, but did | 














not seem inclined to credit the slight intermittent partial rota- 
tion of the valve with this result, though, he said, all knew the 


advantage of slightly rounding the edges of ports and valves, 





ordinary 6in. force pump for raising the water out of the lower 
working into the upper level, whence it runs alongside the road- 
way 720 yards to the sump at the bottom shaft, and from thenoe is 
again raised by an ancient beam double pump, which is worked by 
a breast water wheel 28ft. diameter and 4ft. 6in. wide inside the 
buckets. The water broke into the pit from Cymmer workings 
through Oatridge’s heading, on the evening of the 11th April, 1877. 
The same night, very soon after the accident, several managers 
from neighbouring collieries, as also Mr. Galloway, deputy ins' 
tor of mines for the district, were on the spot ; and consultations 
were held as to the best means of instituting search for the r 
fellows who were known to be in the pit. Finally, two additional 
— were borrowed from adjacent pits and put to work, raising 
rom the lower levels into the upper, as it was then thought that 
the large double pump in the shaft would be able to take off all the 
waterso raised. Asan auxiliary, if it should be required alargespecial 
pump was taken up from Cardiff on the 13th to be used at the option 
of the managers ; and the Taff Vale Railway Co. lent a locomotive 
engine, which was fitted for supplying this pump, when at. the 
bottom of the shaft, with steam. The alterations in the locomotive 
were made under the writer’s instructions, and consisted simply in 
taking out the bent steam pipe in the smoke-box, which connects 
the steam chest with the boiler, and putting on in place a strong 
flange, into which was screwed a 24in. iron prepared tube, the end 
screwed with gas thread and coupled the same as ordinary gas 
piping. The locomotive was at once placed in one of the nearest 
sidings to the pit’s mouth, but was not considered requisite until 
the 18th, when more urgent aid was called for. The steam pipe 
was at once carried down the shaft, its total length being 
130 yards. The end was allowed to hass the pump by about 














TYNEWYDD COLLIERY.- BORING APPARATUS AND FOOD CARRIERS. 


obviously not szeing that there was no connection whatever 
between this and Mr. Webb’s round movable valve. Some | 
misconception was also exhibited as to the fear expressed | 
that round valves would wiredraw the steam more than 
those with straight edges working over straight edged 
ports. This, it will be seen, is not the case, as the outer 
curve of the steam ports is struck with the same radius as that 
of the outside diameter of the valve over the lap. The port is 
thus opened or closed approximately simultaneously throughout 
its length, as that is considerably shorter than the length of the 
diameter of the valve. Mr. Westmacott spoke favourably of the 
round valves for hydraulic capstan and similar purposes, and 
stated that trunnion valves were now much and successfully 
used at Elswick. He attributed the “cutting” of the valves 
of hydraulic capstans to the fact that they were generally fixed 
at a low level, so that they received a large proportion of what- 
ever dirt there might be carried in the pipes by the water. 

The discussion of this paper was followed by a paper on, 
“The Mechanical Appliances Used in the Construction of the 
Heading under the Severn for the Severn Tunnel Railway,” by 
Mr. J. J. Geach. This we shall give in our next impression. 
On the second day. of the meeting, besides a paper by Mr. W. 
Froude, F.R.S., “On a new Dynamometer for Measuring the 
Power Delivered to the Screws of Large Ships,” to which we 
shall return, there were read two others. One of these, “On 
the Tynewydd Colliery Inundation, with Particulars of the 
Appliances Used for Rescuing the Miners and Recovering the 
Workings,’ by Mr. T. Hurry Riches, we give below ; the other, 
by Mr. J. C. Fell, will be found on page 62. 


The Tynewydd Colliery, which is 98 yards deep to the landing, is 
worked upon the old-fashioned principle of counterbalance by 
water—having merely a flat drum sheave upon thé pit framing, 
over which the chain rove runs ; and to this sheave is attached the 
brake, worked by levers from the pit’s mouth, It isa very primitive 
appliance, but this process of sending down water with each cradle 
will at once be seen to be most objectionable in connection with an 
inundation, as of course it has again to umped up. The coal 
worked in this pit is the No. 3 Rhondda, and the mode of working 
is pillar and stall. The seam dips in the locality of the points 
marked G and F in the plan, at an inclination of about! 1 in 
10 towards the south-west. It will be seen that Thomas Morgan’s 
stall—where the entombed men were— is driven 45 yards, 12 yards 
wide and 5ft. Gin. high, towards the rise from Jenkins’ heading ; 
therefore the floor of the upper end would be 13ft. lin. 
vertically higher than the floor of the heading, and this fact made 
an air lock or chamber for the captives to escape to when the flood 
met them at X on the plan, and prerested their reaching the — 
workings. The water was kept back by the compressed air in this 
to 35 from the face, thus giving a vertical distance of 
10ft. 2in. to the level of the floor at the top end. The pumps 
which were used in this pit prior to the late catastrophe were one 











1ft., terminating in a small drain cock to carry off the 
condensed steam; and the steam was taken at a branch 
about lft. ~higher, which prevented any trouble from con- 
densation. It was found, by means of the pressure gauges 
upon the locomotive and the pump steam chest, that 8 lb. per 
square inch was lost in transit, the steam being supplied at 1101b. 
per square inch and used at 102lb. The above-named were the 
only pumps used at Tynewydd pit ; but at Cymmer pit a tempo- 
rary arrangement was made for lifting out water by means of a 
large tub, which was used continuously until the water had been 
drawn below the level of that pit, Cymmer not being so deep as 
Tynewydd. During the first night of the inundation, search was 
being made for the missing men; and after some hours’ knocking, 
the explorers were answered by similar knockings from Morgan 
Morgan’s stall. Instantly men were started to cut through the 
pillar of coal which separated them from those they sought to 
release. They had only about eight yards between them, and the 
prisoners were at once heard also working to meet them. After 
heroic labour, four men were safely brought out, but the other poor 
fellow—through ignorance of the action which compressed air 
would have when an outlet was given to it—persistently placed 
himself in the hole, and as soon as the pick struck through, the 
air forced him into the opening and killed him instantaneously. 
Upon going into this stall after the men had been taken out, the 
rescuers realised the fact that other men were yet alive and knock- 
ing in that portion of the lower workings which were submerged. 
Owing to the height of the water, nothing could then be done, as 
it covered the face of the coal. Divers were then sent for, who 
used their best efforts to communicate with the entombed men, 
but in vain. Pumping was, therefore, the only resort until the 
coal could be got at, and it was continued henceforth with the 
greatest possible energy until the 16th, when the men were 

bled to their final cutting in Glynog heading (section). 
In beginning the work the men were standing in 19in. of water, 
and they were obliged to cut the top coal only at first, so as to 
leave a barrier until the water was further reduced. This was 
most laborious work, for all the cut coal had to be lifted over the 
barrier; but on the evening of the following day the water had 
so far lessened that they were able to cut the barrier 
away, after which they worked heartily and made rapid progress. 
There were, however, forty yards of coal yet intervening between 
them and their imprisoned comrades, and it was feared that 
starvation would have done its work before they were reached. 
The writer, therefore, designed an apparatus for the purpose of 
boring through to communicate with the prisoners and to convey 
food to them, and he calculated being able to reach them in about 
four hours, while the heading would take fully as many days to 
drive through. This boring bar was a strong iron tube, the leading 
end being cut into the form of a crown escapement wheel, the 
teeth being set alternately in and out, to give the necessary clear- 
ance to the bar. The outer end was fitted with two stopcocks, with 
& pressure gauge between the two, for ascertaining the of 
air in the submerged stall, and so checking the levels taken by the 
surveyors, The apparatus was not permitted to work, however, 
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until the day before the rescue, as it was preferred first to | 
advance the heading until there were only two or three yards 

to bore through, when the tube was driven through. When | 
the workers had cut through the coal to within about four | 
yards of the stall which held the men, it was suggested to put up | 
three pairs of doors in this heading for the purpose of stopping | 
the escape of the compressed air, and to work as follows :—One 
pair was to be fixed close to the face before breaking through to 
the men, the next pair to be fixed at the estimated water level in 
the pit, and the third pair 7ft. above that level. The volunteer 
band of rescuers were to go inside the last-named doors, which 
were then to be securely fastened behind them. They were 
then to break through'to the prisoners, and bring them up to 
these doors. This done, the two other pairs of doors were to 
have been securely fastened, and the air allowed to escape from 
between the two outer Hy and so enable the men to come 
out with perfect safety. is arrangement was, however, doomed 
to failure. The two outer pairs were fixed, and, at the writer's | 
suggestion the outermost pair was tested by pumping up the | 
space between them and the face with an air pump, which he | 
had conveyed there for this purpose. Unfortunately more than | 
14 lb. per square inch pressure could not be got, as the doors | 
leaked. Prior to this, the tube apparatus had been driven through 

into the stall, and the pressure gauge attached to it showed 5b. | 
per square inch existing inside. The idea had been to pump up | 
the space between the doors and the face to the same pressure, | 
and so prevent the possibility of a recurrence of the fatal accident 

which occurred in releasing the other men ; but as the doors proved 

defective, the air pumps were kept going as hard as possible sup- | 
plying the space, and so maintaining the highest attainable pres- 





REFERENCES. 

Ventilation before inundation, shown by dotted 
arrow, D (door). 

Ventilation while driving toward imprisoned men, 
shown by dotted arrow and letters A, D (door). 

B, Pit sank to Edward Williams's (Maindy) heading 
through which bodies of Edward Williams and 
Robert Rogers were got out. 

F F, Hole driven to release George Jenkins and party. 

C, Hole through which Thomas Morgan, Richard 
Morgan, Edward Williams. and William Casher 
were released, and where William Morgan met his 
death. 

Thick black line, shows Themas Morgan and sons’ 
course after meeting water at C. 

Thick dotted line, shows George Jenkin’s course 
(from where he met water); attempted to reach U, 
but failed, and returned to Thomas Morguan’s stall. 

Cymmer workings, shown darkly shaded. 

Tynewydd workings, shown lightly shaded. 










Working in the shaft was the old beam pump, having two barrels, { 
each 12in. diameter, with 3ft. stroke, and making five strokes in | 
each per minute, which, taking the bucket as two-thirds full, 

wonld raise 5890 gallons per hour. This pump worked from the 

time of inundation to the day of clearing, 456 hours, making a 

total of 2,686,000 gallons ack § by it. 

Special rome, meet of lifting 13,000 cyt ps hour, and it 
worked for 290 hours, raising a total of 3,770, gallons. From 
the foregoing it will be seen that 6,456,000 gallons of water were 
raised at Tynewydd Pit ; in addition to which, the tub in Cymmer 


Pit was worked for 108 hours at thirty runs per hour, and a further | 
96 hours at twenty runs per hour, and each time brought up | 


nearly 234 gallons, which will make a total of water raised at 
Cymmer equal to 1,205,900 gallons; thus giving the general total 
of water raised out of these inundated workings as 7,659,900 
1 equal to 34,196 tons, raised from an average depth of 


® 
a 


“uittle of importance was elicited by the discussion which fol- | 
On the one hand, it was sug: | 


lowed the reading of this paper. 
gested that apparatus similar to that described should be pro- 
vided for every colliery; but on the ‘other, 
many years experience could remember but one or two cases 
where it could have been of much service, and thought it would 
be quite sufficient that two or three sets should be kept ready 
in the different mining districts, so that they might be obtained 
at any time within twelve hours. 
that Mr. Upward, of London, had commenced the construction 
: of a machine for boring an 18in. hole with a tube provided with 
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RELEASING THE COMPRESSED AIR FROM 
MOBGANS STALL 


SCALE OF CHAINS 


HOLE MADE FOR VENTILATION 


AIR DOOR WHICH WAS NOT USED 


SECTION THROUGH PLAN AT F.G. 





AIR DOOR WHICH WAS USED 


In the shaft was another | 


speakers of , 


It was announced, however, | 


MESSRS. COLLIER’S PATENT RIVET MAKING 
MACHINE, 

We illustrate on page 57 a new and very simple rivet making 

machine, recently patented by Messrs. W. Collier and Co., of the 

Greengate Ironworks, Salford, Manchester. One of the great 


| defects in all previous rivet making machines has been their 


| liability to form the head of the rivets out of centre with the 
shank, and one of the principal objects Messrs. Collier and Co. 
have had in view has been completely to obviate this, and 
} render it impossible to make crooked headed rivets in the new 
machine. The general design of the machine and its mode of 
working will be readily understood from our engraving. The 
header or “snap” is carried in a vertical slide, which has a 
reciprocating motion imparted to it by an eccentric shaft driven 
by suitable gearing. The dies, five in number, are carried in a 
circular table and brought successively under the header or snap 
, by an intermittent feed motion, which not only moves the table’ 
until the die is perfectly central with the snap, but locks it, and 
holds it firmly whilst the rivet is headed, so that should the iron 
get more to one side than the other it will right itself by pres- 
sure and not spring the table and forma crooked head. The 
motion for moving and locking the table is carefully protected 
from scale and water.- An ejecting apparatus lifts the headed 
rivets out of the dies, and a simple self-acting motion picks 
them up and delivers them clear of the machine into a wrought 
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THE TYNEWYDD COLLIERY.—PLAN AND SECTION OF PART OF WORKINGS 


sure. The first men who entered these doors so courageously, and 
worked so hard, found by and by that inflammable gas was collect- 


| an efficient air-lock, by which a hole could be bored large enough 
for a man to be passed through into a heading in case of any 


iron trough or other suitable receptacle placed by the side of the 
machine. An apparatus is also attached for cutting the iron 


ing round them, and had to escape from the danger. After a | such accident as that at Tynewydd. While using the machine | into the required lengths for making into rivets, with adjustable 


short time a second detachment took turn, and the same pro- 
cess of active air-pumping was kept up; but they too were 
driven out by the same enemy. Many hours of continued 
water-pumping had, however, by this time reduced the water 
to within 15in. above the floor of the top end of the entombed 
stall; so that, as it was found there would be fully 4ft. clear 
ve water level for the imprisoned men to live in, it 
was decided to let the remaining compressed air — which had 
been gradually reduced in pressure to 14 1b. per inch by allowing it 
to escape through the boring-tube coc +4 released altogether, 
ani then cut through without using the doors. This was done on 
Friday, the 20th April, when the men were brought out, after the 
expenditure of immense energy, and, as is seen upon calm reflec- 
tion, much misdirected exertion. The boring apparatus, with the 
ood carriages which were sent through it, is shown on the 
illustration, Figs. 1 to 4, and will appear a very crude affair; but 
it must be remembered that it was schemed, made, and ready for 
work within twenty-four hours. TT, Fig. 1, are the frames of an old 
crab winch, W is the pinion through which the boring tube passes 
and acts as the spindle, being locked to W by a ss fists taper 
key. V is the driving wheel, which is allowed to slide on its shaft 
D, which has a long key seat, the key being secured in the wheel ; 
upon the end of the shaft D the handle for driving is fixed. Ris a 
centre nipple, which slipsinto the outer end of the boring bar, against 
whicha feed screwacts tokeep thecutter up toits work. F F, Figs. 2 
and 3, are the two stopcocks, placed 2ft. apart, so as to allow the 
food carriage, Fig. 4, to be inserted between them. After the 
carriage was put in, the outer cock was shut and the inner one 
opened, and as the tube had a downward inclination towards the 
stall of lin 10, so soon as the inner cock was opened the food 
carriage ran through. The pressure gauge, as shown, was attached 
between these two cocks. The cutter end of the boring bar was 
made of best wrought iron pipe ; and after the teeth were cut and 
set, they were case-hardened with prussiate of potash and sal- 
ammoniac. From experiments which have since been made it is 
found that this apparatus can bore coal at the rate of 60ft. per 
hour. One of the food aa used at Tynewydd is shown upon 
the table ; also the tubular drill that was employed. The air doors 
were each 2ft, 9in. by 1ft. 8in., two being in each 
pumps working in the drift were, one Special, Tangye’s, with a 10in. 
water plunger, and capable of lifting 15,000 gallons per hour, 
but it did not work regularly, as those in the shaft could not 
take the water off so fast ; and a second Special pump in addition 
to this, with 6in. water cylinder, to raise 7000 gallons per hour, 


frame. The | 


| described, it was found that with so small a boring tool the 
/ coal came out as dust and not as a core. The dust was easily 

blown out, and would have been blown out by compressed air if 
| the machine was at any time working on an incline instead of 
| on a decline. Any food would have to be forced up the pipe in 
}a similar manner. At Tynewydd the air-doors which were tried 
| were made of the same size as the heading, and to this fact the 

author of the paper attributed their failure, owing to the 
, impossibility of making the framing, Xc., tight. 


heading, and then let into the recess cut all round, or along 
| the top, bottom, and sides of the heading, they could have 
been made to fit against the side of the recess as a sluice 
| against the groove face in the masonry wall. In reply to some 
questions respecting the attempt of some divers to reach the 


| imprisoned men, particularly as to what good they could have | 


done even if they had reached them, it was stated that it was 
intended they should take food to the men, or even lead them 
| out from their prison. Mr. Riches expressed his belief that if 
| the divers had been trained to such work, or had had colliery as 
| the colliers. The appearance of a man in diving helmet and 
| dress would probably, it was suggested, have appeared a horrible 
| object to men in such a position and plight, and might have 
| frightened them in such a weak state to death. Mr. Riches 
| was able to enlighten the meeting on this point, as he had a few 
| days ago asked one of the rescued men what he should have 
| done if he had seen one of the men he afterwards saw in diver’s 
dress, approach him and his fellow prisoners in the pit by 


| passing through what they knew to bea gallery full of water. 
| The collier’s answer was that he “expected he should have 


| driven his pick through the diver.’ Whether he would have 
done £0 or not, it is probably as well that the diver did not get 
so far. 

Some very various epinions were expfessed as to colliery 
' legislation, some thinking that proprietors were hampered by too 
| much paternal care on the part of the Legislature, but most 
| agreeing that they worked in freedom compared with the 
restrictions and regulations under which railway companies had 
| to carry on their enormous traffic, 


He expressed | 
| his belief that if the doors had been made larger than the | 


| well as diving experience, they would have succeeded in reaching | 


| measuring stop to measure the pieces qit off the bars. Alto- 

gether this machine is a very simple, strong and substantial tool, 
' and will probably meet a want that has long been felt in the 
| rivet making trade. It will make thirty to thirty-five rivets per 
‘minute. Rivets made in this machine which lie before us, have 
| truly centred heads, are well proportioned, and as far as form is 
| concerned, leave nothing to be desired. 








THE LATE Dr. Noap.—We regret to have to announce the death 
on Monday last of Dr. Noad, F.R.S. He was in his sixty-third 
year. In our next impression we shall give some account of the 
| scientific work with which his name has been for so many years so 
honourably associated. 


THE BRITISH ASSOCIATION AT PLYMOUTH.--Within the past few 
days the whole of the arrangements for the approaching meeting 
| of the British Association at Plymouth have been settled, and the 
| lists of officials, &c., may also be regarded as complete. The busi- 

ness of the meeting will commence on the evening of Wednesday, 
, the 15th August, when the late president, Professor Andrews, 
F.R.S., will resign the chair, and the president-elect, Professor 
Allen Thompson, F.R.S., will deliver his inaugural address, The 
| sectional business will commence on the following day, and be con- 
} tinued until Tuesday, the 21st. The address of the president on 
| the various sections will be delivered at the commencement of the 
| sectional business, the presidents being :—Mathematical and 
| physical science, Professor Foster, F.R.S.; chemical, Mr. Abel, 
.R.S.; geological, Mr. Pengelly, F.R.S.; biological, department of 
| zoology and botany, Dr. Gwynn Jeffreys, F.R.S.; department of 
| anatomy and physiology, Professor Macalister ; department of 
anthropology, Sir Walter Elliott ; geographical, Admiral Ommany, 
F.R.S.; economical and statistical, Earl Fortescue; mechanical 
| science, Mr. Edward Woods, C.E. The vice-presidents of the 
| association are the Earl of Mount Edgecumbe, Lord Blackford, 
| Mr. Spottiswoode, F.R.S., Mr. W. Froude, F.R.S., and Mr. 
| Spence Bate, F.R.S. There will be two evening lectures during 
the meeting, one on Friday, August 17th, by Professor Warrington 
Smyth, F.K.S., on ‘‘ The Physical Phenomena Connected with the 
Mines of Cornwall and Devon ;” and one on Monday, August 20th, 
by Professor Odling, F.R.S., “‘On the New Element, Gallium.” 
On the evenings of the 16th and 21st there will be soirées, Excur- 
sions will take place on the 18th and 23rd. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grante and Dates of Provisional Proneosicn. / gay sap a 

1092, An improved process for the manufacture of Ice and for other 

ij tii sooling purposes, William Robert Lake, Southampton- 

ball 1. Fama iy fication from Etienne Antoine Gillet, 
New York, U.8S.—17th March, 1877. 

1192. Improvements in Kyrttina MACHINES, William Henry Abel, 
Laconia, New Hampshire, U.S.—26th March, 1877. 

1417. Improvements in PkRorectina SUBMARINE and SUBTERRANEAN 
TELEGRAPH CanLes and Wires frem the destructive effect of toredo and 
other marine and terrestrial animalcul and insects, Henry Alfred 
Charles Saunders and Andrew Jamieson, Old Broad-street, London.— 
—llth April, 77. ° : 

1558, Improvements in the mode of and —— for Ratsinc SUNKEN 
Sura and other submerged bodies, William Atkinson and Robert 
Parsons, Albert-terrace, South Lambeth-road, London. — 21st April, 
1877. 

1624. improvements in Sterve-Links and other dress-fasteners, which 
improvements are also applicable to other purposes, Joseph George 
Roll Birmingham.—26th April, 1877. 








1700. An improved economising Om-reepenr for lubricating machinery, 1 


which is applicable to other purposes, William Soutter, jun., Birming- 
bam, and Barrowclough Nutter, Over Darwen, Lancashire.—2nd May, 
1877. 

1923. Improvements in the preparation of Paper for taking impressions 
of matter written or printed in inks which are prepared or unprepared 
for copying purposes, Frederick Hawke, St. John’s Wood Park, Middle- 
sex.—l7th May, 1877. 

078. Improvements in ENveLorgrs or wrappers, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Jean Baptiste 
Depelley, Paris,—2sth May, 1877. 

2182. Improvements in apparatus used to Recutars the Surpty of WATER 
to water-closets, John Pope, Folkestone, Kent.—1lst June, 1877. 

2178. Improvements in Hoops for travellers’ overcoats or garments, 
specially useful for military purposes, Frederick Benjamin Halford, 
Cannon-street, London.—4th June, 1877. 

2214. A VentinaTine and FomicaTine Apparatus, William Verity and 
Benjamin Verity, Regent-street, London,—7th June, 1877. 

2320. Improvements in Putters for driving eng or for other 
similar purposes, John Carl Reuter, Bagshot-street, Old Kent-road, 


2334. ri I in the manufacture of Boxes and other articles from 
paper pulp, and in the machinery or apparatus therefor, Frederick 
Ransome, Lower Norwood, Thomas Mitcheson Gray, Peckham, and 
Frederick Smith, Battersea, Surrey. 

2324. Improvements in Warca Prorecrors, which improvements may 
also be used for protecting lockets, charms, chains, and other like 
articles of jewellery, Charles William Cooper and Reuben Cornelius 
Lilly, Birmingham.—14th June, 1877. 

2350, lmprovements in manufacturing and attaching Merauiic Linincs 
or coverings to circular apertures in or to circular surfaces of wood, and 
the application of the same to the manufacture of castors for furniture, 
Wusbes for casks, ferules, and other articles of a like kind, Arthur 
Martyn, Cauk-street, Leicester. 

2556. Improvements in Bicycies for travelling upon a tight rope, Thomas 
Hamlet, Northampton. 

2460. An improvement or improvements in Suspenpers for Lockets and 
other like articles of jewellery, George List and George Rowland List, 
Handsworth, Staffordshire. 

2362. Improvements in the Porirication of Gas and the utilisation of 
bye-products by the manufacture of secondary products therefrom, 
Roger William Wallace, Chemical Works, New-road, Battersea Park, 
Surrev, and Carl Friedrich Claus, Great St. Helen's, London.—lith 
June, 1877, 

2.09, & uew or improved Toy for shooting or discharging cards, Arthur 
Burdett Frost, Charlotte-street, Firzroy-square, London.—A communi- 
cation from Charles William Frost, Philacelphia, U.S. 

2372. An improved construction of Scarvyo_p Frame and Suieip for the 
protection of firemen and for other purposes, Alexander Melville Clark, 
VUhancery-lane, London.—A communication from William Murray, 
Vicksburg, Warren Mississippi, U.8.—18th June, 1877. 

2386, Improvements in AsTRoNoMicaL Apparatus for illustrating the 
position of every part of the heavens, with regard to every part of the 
earth at every period of the year, William Holmes Haigh, Featherstone- 
buildings, Holborn, London. 

2388, Improvements in the construction of Carts, Canriaces, or other 
vehicles, John Robertson, Glasgow. 

2300. Improvements in the application of Evecrric Arpanatcs to Traps 
and other receptacles for birds and animals, for the purpose of opening 
and closing the same, Sarnuel Fynn and Charles Cropley, Newington, 
Surrey. 

2592. Improvements in apparatus for MattixG, Henry Bernoulli Barlow, 
Manchester.—A communication from Jacques Armengaud, sen., Rue 
St. Sebastien, Paris. 

206. Improvements in Ironing Macnines, Henry Edward Newton, 
Chancery-lane, London.—A communication from Thomas Shires Wiles 
and Alonzo Pelton Adams, Troy, New York, U.S.—20th June, 1877. 

2402. Improvements in Venicces for tramways and railways, Martyn 
John Roberts, Bath. 

2404. Improvements in the construction of Tramway Cars, John Eades, 
Pendleton, Lancashire. 

2406. Improvements in CooKING-RaNnGes or kitchen-ranges, Henry Thomas 
Hassall, Birmingham. 

2408. Improvements in apparatus for Scurcutsc Fax and other like 
straws and fibrous bodies, James Robert Day, Oriental-street, East 
India-road, London, and Sebastian Anderson, Selhurst, Surrey. 

2110, Improvements in Jacquarnps employed in looms for weaving, and 
in means of operating the same, Orlando Ball, Bradford, Yorkshire. 

2412. Improved Curck Reeorster, Thomas Morgan, Cockspur-street, 
Charing Cross, London.—A communication from Louis Von Hoven, 
New York, U.S. 

414. Improvements in Neepies for knitting and sewing, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from Samuel 
Peberdy and Henry Howson, Philadelphia, Pennsylvania, U.8.—2lst 
June, 1877. 

2it0 Awew or improved Door Sprinc Box to close doors separate from 
hinges that open horizontally, and for giving an alarm when the door is 
opened or closed, Joseph Barton, Baxter-road, Islington, and Joseph 
Rogers, Owens-row, Goswell-road, London. 

2416. Improvements iu Srencu-rraps, James Kent, Belfast. 

2418. Improvements in Sream Wincues, Edwin Paul, Liverpool. 

2:20. Improvements in apparatus used in the Manuracrore of Gas, 
Alfred Colson, Birmingham. 

Improvements in JomninG the Enns of Raitway Ratxs, part of such 

improvements being applicable for other purposes, William Milner, 
Sheffield, Yorkshire.—A communication from John E. Atwood, Ston- 
ington, U.S, 

2424. Improvements in the Preraration of Gass and other surfaces to 
be ornamented or treated by u.eans.of the sand blast, and in substances 
to be used therefor, Gerard Wenzeslaus von Nawrocki, Berlin. —A com- 

ication from Job Gaedicke, Berlin. 

2426. Improvements in the construction of Rairway SLeevers in Metar, 
and in the forms of said sleepers, Henry Gardner, Fleet-street, Lon- 
don.—A communication from Messieurs ‘Brune and Frtres, Rue des 
Halles, Paris. 

2428. An improved mode of and apparatus for Purivyine Gas, John Clark, 
King’s Cross, and William Clark, Clapton, Middlesex. 

2430 Improvements in apparatus relating to the art of MuLTipLe TELE- 
oraray, Sydney Pitt, Sutton, Surrey.—A communication from Elisha 
Gray, Chicago, U.S. 

21:2. Lmprovements in the ‘mauufacture of Street, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Leon Krafft 
and Hippolyte Julien Sauve, Paris. 

2431. Animproved Rotary Sream Excrtyr, William Robert Lake, South- 
ampton-buildings, London.—A communication from Mathieu Antoine 
Theodore Aversenq, Paris. 

2436, An improved Countine INsTRUMENT or apparatus, William Robert, 
Lake, Southamptom-buildings, London —A communication from Pierre 
Duchamp, jun., Paris. 

2438. Improvements in the manufacture of Cement, and in the treatment 
of cement producing or analogous materials, Thomas Russell Crampton, 
Victoria-street, Westminster, London.—22nd June, 1877. 

2440. Improvements in Marcu-Boxes, automatically lighting the matches, 
Adolphe Romain, Boulevard Sebastopol, Paris. 

2444. Improvements in Sucar-cang Mivtis, Andrew McOnie, Glasgow. 

2440. Improvements in HeaTino and VENTILATING BurLprNes, Peter Jen- 
son, Chancery-lane, London.—A communication from Peter Johann 
Elkman, Stockholm, Sweden.— 28rd June, 1877. 

2450, Improvements in mechanism or apparatus for Faciiiratina the 
Loaptxc and Untoaprne of Mrve Cages, Walter Ridout Wills, Rowley 
Regis, Staffordshire. 

2452, An improved method of Giaztne or Fixine Suevrs of Gass, Thomas 
William Heliwell, Brighouse, Yorkshire. 

2454. Improvements in apparatus for HatcainG and CoLLectine OysTEeR 
Srar, Peter Jensen, Chancery-lanc, London.—A communication from 
—_ Harald Nicolai Storm Wergeland, Christiania, Norway.—25th June, 

tt. 

2458. Impr ts in apparatus for Hgatinc Water, air, or other 
fluids, and for surface condensing, James Atkinson, Springdale-road, 
Stoke Newington, London. 

















2460, An improved method or means of HEATING or WARMING RAILway 
Carriages, Pullman cars, or other vehicles used on railways or tram- 
ways, Henry Leak, Longton, Staffordshire. : 

2462, Improvements in Cour.tncs for air and vacuum brakes for rail- 


erbert Jobn Haddan, Strand, London.—A communication from ; 


ways, 

William Stevens, New York, U.S. 

2464. Improvements - ag for Weavine and in mechanism connected 
therewith, Robert le, Glasgow. 

2466. An improved Movive-rOwRs Exainz, Robert Mills, Theale House, 
Slinfold, near Horsham, Sussex. 

2448, An improved construction of Weromtsa Macuine, Adolfo Cozza, 
Queen-street-place, London. 

2470. Improvements in Brakes for railways, Adolfo Cozza, Queen-street- 
place, London. ‘ 

2472. Improvements in the manufacture of Furry MATERIALS for wear- 
ing apparel, and for similar purposes, William Robert Lake, Southamp- 
ton buildings, London.—A communication from Messieurs Révillon 
Brothers, Paris. : 

2474, Improvements in Mortistna Macuines, and in a cutting bit to be 
used therewith, Ernest De Pass, Fleet-chambers, Fleet-street, London. 
—A communication from Henry Carter and Daniel Stewart, Aylmer, 
Ontario, Canada.—26th June, 1877. 

2476, Improvements in the PcriricaTion of Gas, and the utilisation of 
bye-products by the fact of dary products therefrom, 
Roger William Wallace, Chemical Works, New-road, Battersea Park, 
Surrey, and Carl Friedrich Claus, Great St. Helen’s, London. 

2478. Improvements in means and apparatus for Securninc RaILway 
Gates, and interlocking them with points and signals, Peter Black, 
jun,. Canterbury-terrace, Kilburn, London. 

2480. Improvements in apparatus used in GaLvanisino SHEET [RON, or 
coating sheet iron with zinc or alloys of zinc, Richard Heathfield, Bir- 
mingham. 

2482, te rovements in Sewina and Espromperinc Macuines, William 
Edward Gedge, Wellington-street, Strand, London,—A communication 
from Emile Cornely, Paris, bh 

2484. Improvements in Sasn-rasTeners, George Sharp Saunders, St. 
Stephens Lodge, Canterbury. 

2486. [mpr ts applicable to Srram Exqrnes for heating and purify- 
ing water, and heating or cooling air or other fluids, and for condens- 
ing exhaust steam, Joseph —— Tipton, Staffordshire. 

2488, Improvements in the manufacture of Gas, and in apparatus there- 
for, Frederick Deacon Marshall, Cambridge-street, London. —27th June, 
1877. 

2490. improvements in Cast Iron Rattway Steepers, Charles Henry 
Denham, Carlton-road, Maida Vale, London. 

2492. Improvements in Brakes for locomotive engines, James Steel, 
G ‘ow, 

sabe’ teapiovetiiats in Evevators for straw, hay, corn, and such like 
substances, John Gatward, Hitchin, Herts. 

2495. Improvements in Looms for Weavrxo, John Collins, Glasgow. 

2502, Improvements in apparatus for Expressinc Liquips from SPENT 
Hops and other substances, James Edward Bennett, Kingsland-road, 
London. 

2504. Improvements in the method of and apparatus for PoLverisinc and 
Dressino Sact, Thomas Higgin, Liverpoo! 

2506. Improvements in machinery for Framinc Matcu SpLints prepara- 
tory to applying to the same the inflammable or ignitable composition, 
George Evans, Newton Heath, Manchester.—A , ication from 
Ebenezer Benton Beescher, Westville, Connecticut, U.8.—28th June, 
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2508, Improvements in machinery for CHanneLurno the SoLes of Boots 
and Saors, John Cutlan, Cardiff.—29th June, 1877. 

2585. Improvements in the construction and arrangement of Lamps or 
apparatus adapted to the electric-light, parts of which are applicable to 
other lights, William Prosser, St. Luke, Chelsea, London, and Williara 
Edward Moore, Brixton-rise, Surre: 

2587. Improvements in Warterine Arparatvs, William Crees Taylor, 
Liverpool. 

2589. Improvements in WooLLey and other Spiynino, Twistrve, and 
Dovstine Macuines, Priestley Feather, Greenock, N.B. 

2591. Improvements in StopPerinc Bo1T.es, Jars, and other vessels, 
Amos Henriques, Eastbourne-terrace, Paddington, London. 

2593. An improved !WaTCH-WINDING ATTACHMENT for Watcnes, William 
Morgan-Brown, Southampton-buildings, London.—A communication 
from William H. Bracy, Boston, Massachusetts, U.S. 

2595. Improvements in Warrr-carts and Vans, Alfred George Marget- 
son, Bristol. 

2597. Improvements in Prorriiers for propelling vessels, and in the 
construction of vessels to which propellers are applied, Matthew Piers 
Watt Boulton, Tew Park, Oxfordshire.—5th July, 1877. 

2605, An improved apparatus for the Fotprne and Beapinc of LeaTHER, 
William Thomas Roche, Northampton. 

2007, A new or improved Pap for trusses, adaptable to any spring 
waistband, William Edward Gedge, Wellington-street, Strand, London. 
—A communication from Cimon Corneille Schoevers, Hague, Holland. 

2609. Improvements in apparatus for use in CLeanstnc TaBLE KnIvEs, 
James Osborn Spong, King William-street, Strand, London. 

2611, Improvements in Box-1Rons, and in mechanism for applying pres- 
sure thereto when in use, Alexander Melville Clark, Chane inna, 
London.—A communication from Jean Georges Ruger, Paris. 

26138. An Improved method of GLazinc GreennovsEs and other buildings 
constructed chiefly of glass,and sky-lights and other lights, William 
Greene and William James Greene, Saffron Walden, Essex.—6th July, 
1877. 

2615. Improvements in ScHooL-pesks and other like articles, Horace 
Palmer Colman and John Glendenning, Norwich. 

2619. Impr ts in the treat t and Separation of Ores and other 
substances, and in the apparatus empluyed therein, Francis John Bol- 
ton, Broad Sanctuary, Westminster, London. 

2623. Improvements in the TreaTMENT ‘of Stee, and other metals pre- 
paratory to casting, John Bourne, Mark-lane, London. 

2625. Improvements in impl ts or hi for Ratsrno or Dicarxc 
Porators, Samuel Corbett, Wellington, Salop.—7th July, 1877. 

2631. Improvements in Lusricators, Robert Harlow, Heaton Norris, 
Lancashire.—A communication from Reuben Hawarth, New York, 
US. 











2633. Improvements in the manufacture of Cravats and other similar 
articles, Simon Hayem, Boulevard Saint Denis, Paris. 

2635. Improvements in the manufacture of Mepicatep Woots or Fisres, 
Frederick Bernard Doering, Westminster-chambers, Westminster, Lon- 
don. 

2637. Improvements in Looms for Weavinc, John Isaac Tinkler, Man- 
chester. 

2639. Improvements in Lappers and Fine-gscapres, William Mitchell, 
Brandon, Suffolk. 

2643, Improvements in the manufacture of Packrne for steam and other 
machinery, Benjamin Joseph Barnard Mills, neve gt 
London. — A communication from Henry Greenough Huntington, 
Boston, Massachusetts, U.S.—0¢h July, 1377. 





Deposit ot 
mplete Specifications. 

2676. Improvements in Dises or Trays chiefly designed to be used for 
holding butter, lard, and similar materials, William Robert Lake, 
Southampton-buildings, London.—A ication from Chal Ss 
Ingersoll, Beloit, Wisconsin, U.S.—11th July, 1877. 

2682, Improvements in the art of manufacturing Saw Biapgs and in 
apparatu¥ therefor, Sydney Pitt, Sutton, Surrey.—A communication 
from James ‘Alford House, Bridgeport, Fairfield, Connecticut, U.S.— 
12th July, 1877. 

2688. Improvements in the method of and mechanism for Lastine Boots 
and Suogs, Frank William Haddan, Strand, London.— A communication 
from George Warren Copeland, Malden, Middlesex, and William Storer 
Eaton, Boston, Massachusetts, U.S.—12th July, 1877. 

2692. Improvements in the manufacture of Herametica.ty Sracep or 
CLosep Nurritions Sunsrances, consisting chietly of baked beans, 
William Robert Lake, Southampton-buildings, London.—A i- 


Inventions foes for Six Months on the 





2638. Cutrine Woop, Matthew Glover, Wortley, Leeds, Yorkshire.—28¢h 
July, 1874. my 

2036. Spinninc Woot, &c , Henri Adrien Bonneville, Piccadilly, London. 
—20th July, 1874. f 

2583. Heatino and Ventitatine Houses, &c., Ancell Ball, Spalding.— 
23rd July, 1874. ’ 

2559. Drytxa Grats, &c., Alexander Perry, Bromley-by-Bow, Middlesex. 
—22nd July, 1874. wer 

2564. Reapino Macaines, William McIntyre Cranston, Worship-street, 
London. - 22nd July, 1874. ¥ 

2571. GENERATING CARBURETTED Hyproces Gas, Frank William Clark, 
Ambhurst-road, Hackney, London.—22nd July, 1874. 

2574, Rotter Skate, Adolphus Frederick Spiller, Royal Surrey Hotel, 
Surrey-street, Strand, Lundon.—23rd July, 1874. 

2874. Router Skates, Washington Parker Gregg, Boston, Massachusetts 
U.8.—21st August, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 


| 2018. Stray Busxs, Henry George Avery, Hackney, London.—lith July, 
1870. 


2035. Steam BoiLers, James Noah Paxman and Henry Matthews Davey, 
Colchester.—19th July, 1870. 

2022. Weicuinc MacuiNes, William Roberts, Inverness, and William 
Stroudley, Brighton.—18th July, 1870. 

2243. Treatinc Meta Wire, John Matthew Habershon, Rotherham. 
—12th August, 1870. 

2047. Deoporisinc Sewace Matter of Dwe.iine Houses, &c., John 
Hughes Lloyd, Llangefni, North Wales.—20th July, 1870. 

2095. Stoprers for Botties, &c., Henry Brooks, Cumberland Market, 
Regent’s Park, London.—25th July, 1870, : 





Notices of Intention to Proceed with Patents. 
931. Fornaces for Preventino, &c., Smoxe, Louis Gooder, Wakefield.— 
8th March, 1877. 
942. Stipinc Seats for Rowrxe Boats, Archer Edward, Shoreditch, Lon- 


don. 

948. Raipway Wee ts, Edward Alexander Jeffreys, Low Moor, Bradford, 
Yorkshire. 

959. Cacks and Tarps, George Edward Hardisty, St. Albans-terrace, Sher- 
wood-street, Nottingham.—9th March, 1877. 

965. SpaNNneRs or WrencueES, William Parker Fox, Scotland-street, Shef- 


field. 
972. Bicyctes, Henry John Lawson, Brighton, Sussex.—1l0th March, 
1877. 


980. SHutTLe Tonoves, &c., William Nicholson, Sheffield. 

986. EvER-POINTED Pencit Cases, William Edward Wiley, Birmingham. 

988. SitusBine or Rovine Corton, &c., George Knowles, jun., Bolton, and 
Alfred Higgins, Salford, Lancashire.—12th March, 1877. 

997. PreventinG the Deposit of NapuTHatine in Gas, Lucien Bremond, 
France.—13th March, 1877. 

1021. CoatinG Piates of METAL, Clement Crowther and Thomas Milling- 
ton Morgan and Jabez Morgan, Kidderminster, Worcestershire. 

1028. ELECTRO-PLATING WIRE, Edward Thomas Hughes, Chancery-lane, 
London.—A communication from William Wallace. 

1025. Cuarrs, Auguste Pierre Potel, Brussels. 

1026. ArMovuR-pLaTEs, Alexander Wilson, Sheffield. —14‘k March, 1877. 

1031. Hamsours or Bastxs, Francis Ingram Palmer, Finsbury-square, 
London. 

1032. Lever Cork-screw, Sidney Adolphus Wittmann, Great Marlboro’- 
street, London. 

— and Brusues, Henry John Cubitt Keymer, Norwich, Nor- 
‘olk. 


1046. Stream Bortrr Fursaces, William Robert Lake, Southampton- 
buildings, London.—A communication from Benjamin Hershey.—15th 
March, 1877. 

1050. Permanest Way, Joseph Theodore Dann, Stockwell Park-road, 
Surrey.—A communication from Edmund Heusinger von Waldegg. 

10351. Brercu-Loapinc Frre-arus, John Piddington, Gracechurch-street 
London.—A communication from Auguste Francotte. 

1352. Inon1no, &c., James Reidy, Kennington-road, Surrey. 

1054. Cnurns, Walter Black ,Mousemill, Lanarkshire, N.B. 

1060. AsPiatTic Roorsme, Richard Taylor, Limes, Rush Green, Rom- 
ford, Essex. 

1061. Umprexias, William Spence, Quality-court, Chancery-lane, London. 
—A communication from Charles Macé. 

1065. ArTiFiciaL Fre, John Henry Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from Albert Michel Jouétt-Pastré. 

1066. Finisnine Moreens, &c., Samuel Milne Smith, Charles Telford 
Smith, and William Binns, Bradford.—l6th March, 1877. 

1077. Fisn-PLatTes, Herbert John Haddan, Strand, London.— A communi- 
cation from Joseph Eno. 

1088. Turnino, &c., Thomas Llewellyn, Lancashire. 

1091. Covpiixas, Thomas Robert Brailsford, City-chambers, Fenchurch- 
street, London. 

1092. Ice, William Robert Lake, Southampton-buildings, London.—A 
communication from Etienne Antoine Gillett.—17th March, 1877. 

1°94. ALarms to Warcues, Arthur Charles Henderson, Southampton- 
buildings, London.—A communication from Frederick Dessert.—19t/ 
March, 1877. 

1104. Batt Vatvgs, William Firmin, Teesdale-street, Hackney-road, Lon- 
don.—20th March, 1877. 

———— Batteries, William Blanch Brain, Cinderford, Gloucester- 


8. re 
1117. Orgratixa Contisvous Brakes, James Steel, Glasgow, Lanark- 
shire, N.B. 


1118. Imurratron Tapestry Cioru, Alexander Morton, Darvel.—2lst Murch, 
1877. 


1139. CosDENSER Carpixe Enaines, James Bragg, Buckfastleigh, Devon- 
shire.—22nd March, 1877. ; 


1152. Taps and Cocks, John Cotton, Bowling, Bradford.—28rd March, 


Otte 

1161. Mactixo, William Lloyd Wise, Chandos-chambers, Adelphi, London. 
—A communication from Jules Alphonse Saladin. 

1162. HypravLic Wincues, Edward Bayzand Ellington, Delahay-street, 
Westminster, London. 

1164. Couptrnes, Samuel Partridge, Darlaston, Staffordshire. 

1165. Tires, James Thorneloe, Birmingham. 

1167. Exaines and Pumps, Thomas Morgan, Cockspur-strect, Charing 
Le London.—A commuication from John Gustave Adolphe Don- 
neley. 

1168. Stakine, &c., Learaer, William Wrest, Leeds. 

1169. CuTTine and Suapine Woop, William Clegg, Todmorden, Yorkshire. 
24th March, 1877. 

1179. SurpLyine Arr, Hugo Wippermann, Leeds, and Gilbert Lewis, Moss 
Side, Manchester. 

1184, Fiat Irons, James Paris, Stratford, Essex. 

1185. TREATING SuGar Canes, Francois Alcide Bonnefin, Royal Hotel, 
Blackfriars Bridge, London, ° 

1187. PorTABLE Enaines, Charles Neale May, Wilts. 

1188. CoaTixG, &., Casks, Henry Crouch Batchelor, Cannon-street, Lon- 


on. 

1195. Watts, William Lockwood, St. Anne’s-on-the-Sea, Lancashire.— 
26th March, 1877. 

1201. Bearineos, William Speakman Yates, Halifax.—A communication 
from Julius Lange and Alwin Eisenbraun. 

1210, StretcHinG Fanatics, William Edward Newton, Chancery-lane, Lon- 
— communication from Alfred Francois Lacassaigne.—27th March, 

ite 

1247. Dritiinc Macurnes, John Tweedey, Sunderland. 

1251. Firge-arMs, John Henry Johnson, Lincoln’s-inn-fields, Londow.—A 
communication from Eugene Gabriel Lefaucheux.—29th March, 1877. 
1273, AprLtytne Erecrriciry, Alexander Melville Clark, Chancery-lane, 

London.—A communication from Guillaume Edard.—3lst March, 1877. 
12384, Propucixe CoLoURED Puotocrapss, William Lloyd Wise, Chandos- 





tion from Cecilia Lewis, Boston, Massachusetts, U.S.—12th July, 1877. 

2729. Improvements in SHeer Merau Pires or Tuses, William Robert 
Lake, Southampton-buildings, London.—A communication from Har- 
vey Klapp Flagler, Boston, Massachusetts, U.S.—16th July, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 

2480. Peat Fvet, William Robert Lake, Seuthampton-buildings, London. 
—l6th July, 1874. 

2484, Secunine Tents, &c., George Turner, Asylum-road, Peckham, 
Surrey. —16th July, 1874. 

2508. Dryine Timser, Alexander McNeile, John-strect, Pentonville, Lon- 
don.—17th July, 1874. 

2516. SrzaM GENERATORS, Charles Denton Abel, Southampton-buildings, 
London.—18th July, 1874. 

2606. Rerintne Loaves or Sugar, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—25th July, 1874, 

2734. PREPARATION of Loar Sucar, Charles Denton Abel, Southampton- 
buildings, London.—7th August, 1874. 

2860. Cuucks, William Robert Lake, Southampton-buildings, London.— 
19th August, 1874. 

2537. Putverisine Supstances, Johan Robert Alsing, Finsbury-square, 
iO. Mutax Rove, &<, Thaddeus Hystt, Gl gard 

2550. Meta Rops, &c., eus Hyatt, Gloucester- e ‘de Park, 
London,—2Ist July, 1874. mh 

a — Gas, Henry Aitken, Falkirk, Stirling, N.B.—24th 

Ys . 











s, Adelphi, London.—A communication from Johannes Carl 

Schuhmacher.--2nd April, 1877. 

1302. Propuction of Batrs, William Bywater, Holbeck, Leeds, and 
Stephen Berry, Westgate, Cleckheaton.—4th April, 1877. 

1404. Porous Propuct or Veuicie for Comsustisie Liquips, Alexander 
Melville Clark, Chancery-lane, London.—A comrounication from Col. 
Ferdinand Staaff and Charles Ostlund.—10th April. 1877. 

1419. LeTTER-PREsS PRINTING, William James Ingram, Strand, London.— 
11th Aprd, 1877. 

1471. Brypinc Cut Crops and Straw, Bernhard Samuelson, Banbury.— 
A ication from Monsieur Gabreua Breton.-—14th April, 1877. 
1555. Steam Enarnes, Alexander Melville Clark, Chancery-lane, London. 

—A communication from Thomas Elwell.—20th April, 1877. 

1612. Empossep FLocK Parer-HANGINGS, Frederick Aumonier, Beaumont- 
street, London.—25th April, 1877. 

1640. CuesicaL TeLecrapss, William Robert Lake, Southampton-build- 
ings, London.— A communication from Charles Adams Randall and 
Theodore Marshall Foote.—26th April, 1877. 

1688. Wurets, Richard Waller, Holbeck-Moor Foundry, Leeds. 

1698. VaLve Cocks or TaPs, Joseph James Liddon, Winford-road, Isling- 
ton, and Fisher Howarth Simmonds, New Charles-street, Reamelaned 
London.—1lst May, 1877. 

1807. Winpinc, &e , Fisrovs Yarns, &c., Edward Whalley and James 
Horrocks, Manchester.— 9th May, 1877. 

1834. Rar-way Switch Apparatus, John William Dorman, Cork and 

1685. Gas get thal, Elgin-road, : 

. Gases, wen: road, St. Peter’s Park, London. 
11th May, 1877. - 





’ 
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1856. Fancy Sivk, &c., George Rydill, Pontefract Villa, Highgate, Lon- 
don. —12th May, 1877. 
1923. Preparation of Paper, Frederick Hawke, St. John’s Wood Park, 


ion. 

1937. a Tires, William Hellier, Somerset-square, Cathay, Bristol. 
—Il7th May, 1877. 

2100. Vaerenavane Sups, Henry Leviage, New Park, Athlone, [reland.— 
30th May, 1877. 

2129. Steam Tramway Cars, Alfred Hermann Seligmann, Glasgow.—lst 
June, 1877. 

» Umprecrta Coverincs, William Edward Duckitt, Bradford.—2nd 

‘une, 1877. 
-~ Hoops, Frederick Benjamin Halford, Cannon-street, London.—4th 
une, 1877. 
2214. Fumicatinc Apparatus, William Verity and Benjamin Verity, 
t-street, London.—7th June, 1877. 

2242. Axce Bearinos, Walter Payton, Masbro’-road, Brook Green, Lon- 
don. —Sth June, 1877. 

2293. Ratsinc, &c , ScREw Properers, &c., Luke Thomas, Dawson-place, 
Bayswater, London.—12th June, 1877. 

2340. Paper Cottars, Henry Stacey Aumonia, Liverpool-road, Islington, 
London.— 15th June, 1877. 

2393. Preventinc Waste in Rovine and Srixntxo Frames, Richard Var- 
my, John Procter Wolfenden, and Sylvester Scaife, Keighley.—20th 

‘une, 1877. 

2415. Door Sprixe Box, Joseph Barton, Baxter-road, Islington, and 
Joseph Rogers, Owen's-row, Goswell-road, London. 

2430. MucTIPLe TeLecraPuy, Sydney Pitt, Sutton, Surrey.—A communi- 
cation from Elisha Gray.—22nd June, 1877. 

2444. SucaR-cane MILis, Andrew McOnie, Glasgow.—23r/ June, 1877. 

—o Brakes, Adolfo Cozza, Queen-street-place, London.— 26th June, 
1877. 

2478. Securtne Rat.way Gates, Peter Black, jun., Canterbury-terrace, 
Kilburn, London.—27th June, 1877. 

2491. Looks, Alfred Hodgson Smith, Nottingham, and William Blount 
Stubbs, Hawksworth, Nottingham. 

2504. Dressine Satt, Thomas Higgin, Liverpool. 

2506. Framinc Matcu Sp.ints, George Evans, Newton Heath, Manches- 
——~e communication from Ebenezer Benton Beecher.—28th June, 

877. 

2509. Gatvanisinc Iron, Frederick Braby, Euston-road, London, and 
Arthur Charles Moore, Ida Wharf, Deptford, Kent. 

2511. Sreer, William Charles Stiff, Birmingham. 

2513. Priytine TextiLe Fasrics, William Morgan-Brown, Southampton- 
a London.—A communication from Henry Dow Dupee.—29th 

une, 1877. 

2531. Winpvasses, William Horatio Harfield, Mansion House-buildings, 
London.—30th June, 1877. 

2585. Lamps, William Prosser, St. Luke, Chelsea, London, and William 
Edward Moore, Brixton Rise, Surrey.—5th July, 1877. 

2643. Packinc, Benjamin Joseph Barnard Mills, Southamp zs, 
eg gg communication from Henry Greenough Huntington.—9th 

y, 1877. 

2676. Dishes or Trays, William Robert Lake, S Pp . 
Londov.—A communication from Chalmers Ingersoll.—1lth July, 1877. 

2688. Lastinc Boots and SxHoes, Frank William Haddan, Strand, London. 
ae communication from George Warren Copeland and William Storer 

ton. 

2692. HermeticauLy SeaLep or CLosep Nurritious Scsstances, William 
Robert Lake, Southampton-buildings, London. —A communication from 
Cecilla Lewis.— 12th July, 1877. 

2729. SuzeT Merat Pires or Tuses, William Robert Lake, Southampton- 
buildings, London.—A communication from Harvey Klapp Flagler.— 
16th July, 1877. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents within twenty-one days after 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 





4565. Apparatus For PaRInc anv Frxisuinc Ort Cake, 7. McDonald.— 
Dated 25th November, 1876.—(Not proceeded with.) 2d. 
The cake is fed against adjustable guides on a table, and is pared by a 
knife having a vertical reciprocating motion. 


4570. Pockets anp Sarery Srups, £. A. For.—Dated 25th November, 
1876. 6. 


A duplex pocket is formed of one pocket within another, the inner 
securec with a clasp, button, or lock. Chains are provided round the 
outer edges of the pockets. Further, an attachment of watch chains con- 
sists of a stud fastened to the garment and near the watch pocket, and 
provided with a loop or ring. e 
4571. Arrparatcs ror Prerarinc Meat, 7. N. Palmer.—Dated 25th 

November, 1876.—(A communication.) 6d. 

This relates to improvements on No. 823 of 1874, and consists in the 
use of porcelain rollers combined with means for imparting a differential 
speed. 


4572. Ventivatine, RF. Harris.—Dated 25th November, 1876. 6d. 

This consists in attaching a supplementary door to the door post or 
door itself, so hinged that when the door is partly open the supplemen- 
tary door may be made to close the side opening, leaving only the top 
open for admission of air. Or doors may be made curved, leaving an 
opening at the top when closed. 

4573. Treatment or VEGETABLE SUBSTANCES TO 
Liquips, C. Rands.—Dated 25th November, 1876. 

te of ammonia, about 1 Ib. of it to 5¢ or 60 bushels of grain. is 

added either to the wort or to the yeast, or to any of the saccharine 

matters or decoctions used as hop substitutes, in order to improve the 

fermentatioa. 

4574. Compinep TRAVELLING Bacs anv Boxes, J. H. Russell.—Dated 25th 
November, 1876.—( Not with.) 2d. 

The bottom of the bag is made detachable from the box lid. On the 
latter are two parallel dovetail grooves, which receive corresponding pro- 
jections on the bottom of the bag. Spring catches in this bottom } ant 
into the lid of the box. 

4575. Umpretias, &c., A. Domeier and F. W. A. Baumgarten.—Dated 
25th November, 1876.—(Not proceeded with.) 2d. 

The runner tube can slide within the wheel of the runner, to which 
the stretchers are jointed, and is of such length as to project beyond the 
points of the ribs when the umbrella is closed, having a cup in which 
the ribs can be collected, so that the lower catch is unnecessary. The 
further end of the runner tube has a flange and a spring between this 
and the wheel which is pressed against a collar on the runner tube. 
4577. Satts anp Soars FoR THE PREPARATION OF THREADS AND 

_ W. R. Lake.—Dated 25th November, 1876.—(A communicatvon.) 


Ostatn ALCOHOLIC 
2d. 


This consists in using the alkaline bistearates, troleates, bim: rates, 
bipalmitates, biresinates, and uncoloured metallic salts, of umina, 
manganese, zinc, &c., to give stiffness and nity and a superior 
Pp by lling or thickening of the fibres. 
4578. Lace, W. Harrison and L. &mith.—Dated 25th November, 1876.— 
(Not proceeded with.) 2d. 

This relates to ane | with the silk or woollen thread used for pil- 
low lace, large stiff th made of cotton covered with silk or wool 
(cordon sufié) to form the edge or other part of the lace. 

4579. we ag R. Thomson and &. Porteous.—Dated 27th November, 


187! 
by means of a piston in a dovble cased cylinder, 








The tobacco is pressed 
which receives steam, hot water, or hot air between its casings. 


' 4580. Treatment or Wootten, SILK, AND Mixep Fasrics, FE. P. Alexan- 
der.— Dated 27th November, 1876.—(4A communication. }—({Not proceeded 


). 2d. 
This relates to improvements on No. 4088, of 1875, and No. 2916, of 

1876. For destruction of vegetable matter, the material is passed to and 

fro by a vertical series of horizontal endless wire gauze aprons, in a 

chamber in which hydrochloric acid vapours are disengaged by the action 

of steam pipes, 

4581. Courtine ror Rarmway CaRRIAGES AND Wacons, A. Kitson and 

J. Naylor.—Dated 27th November, 1876.—{ Not proceeded with.) 2d. 

A sliding bar on the underside of the wagon, with slide lever to operate 
it, has fixed to it a fore arm, which can be adjustably fixed to an eleva- 
ting lever, the end of which clips a stud on the bottom link of the present 
coupling chains, A connecting rod (in two parts) is capable of sliding in 
slots in the fore-arm and elevating lever. 


4582. Wes-Printinc Macuines, J. Foster.—Dated 27th November, 1876. 
6d 


This relates to improvements in No. 774, of 1871, and No. 3435, of 1872. 
The upper impression cylinders are arranged some distance apart on each 
side of the vertical plane through the axis of the type cylinder, so that 
most of the crown of the latter is left exposed. A sma)! carrier roller 
near each impression cylinder conveys the paper web across the uncovered 
crown In delivery apparatus, two reciprocating guide rollers are 

with carrier rollers and tapes, so that the first reciprocating 
roller directs every alternate sheet of paper into a long course so as to 
meet the next sheet travelling on a short course, while the second 
reciprocating roller directs every alternate pair of sheets brought together 
by action of the first so as to meet the next pair travelling on a short 
course. 
4583. Firepraces, &c., J. Dean.—Dated 27th November, 1876. 64d. 

Hollow cheeks, and backs, open at bottom, and provided with a com- 
bination of gills and tubes, are provided in fireplaces to extract the heat 
and convey it into the room. Where gas and atmospheric air are the 
heating power, a hollow chamber is provided in front of the hollow back 
and cheeks, perforated for admission, and having an outlet pipe for the 
effluvia. A tap is used, which regulates the supply of air and gas by one 
movement, so that when more gas is used more air is admitted, and 
when less gas, less air. This is by attaching a valve for the air opening 
to the handle of the gas tap. 

4584. Rotier Skates, J. G. Caswel!.—Dated 27th November, 1876.—(A 
communication.)—(Not proceeded with.) 2d. 

Two vertical pins, near the end of the foot-stand, pass each through 
the vertical arm of a socket, which has also three horizontal arms, two for 
an axle, the other projecting towards the other pair of wheels. Through 
eyes socketed in these latter arms, and through transverse slots in the 
foot-stand, pins pass up to toe and heel-plates, which are independent of 
the foot-stand in action, and are pivotted on long screws inserted in the 
foot-stand longitudinally, and passing through its transverse slots. The 
foot-stand is always parallel with the roller axles and with the floor. 


4586. Preservinc Meat, H. M. Whitehead.— Dated 27th November, 1876. 
2d. 


Meat is cut in slabs corresponding in size to tins which are 6in. square 
on top, and lin. to 2in. or 3in. in depth. A mould knife corresponding to 
the tin shape has in it a plunger, which, when the knife rises after cutting 
the meat, pushes the meat into the tin placed underneath. 

4587. Lamps, G. A. ond EB. Ermen.— Dated 27th November, 1876. 6d. 

This lamp is self-extinguishing when upset. The bottom of the oil 
vessel is in form ef an inverted cone, with a ball in it, on which rests a 

flat dise with sides to guide it. A strong wire passes up from the disc to 
| a casing or ring about the burner. When the ball runs down the incline, 
the disc with the casing or ring is pushed up, and the flame put out. 
Other modifications are giveu—e.g., oil may be discharged on to the 
flame. 

4589. Ramway CarriaGes AND BRAKE Apparatus, IV. R. Lake-—Dated 
27th November, 1876.—(A communication.) - (Not proceeded with.) 2d. 

Safety runners are used, consisting of narrow bars of steel or iron 
secured to the pedestals of the trucks ; they are also braced by brace bars 
to the bottom. Each end of the runner is curved upwards and extended 
longitudinally as a bearing for the brake beams. The runners have a 
longitudinal and a lateral shoulder, the latter of which rests on the rails 
in case the wheels leave the truck. The brake beams extend transversely 
from runner to runner. 

4590. Breecu-Loaptnc Finz-arms, B. Brusson.—Dated 27th November, 
1877.—(Not proceeded with.) 2d. 

To lessen fatigue and effect precision, the gun is slung from the 
shoulder in all positions of carrying, charging, and firing, and the 
resistance of the body utilised. A new arrangement of back and fore 
sight is devised ; the finger ad cig g on the trigger at the point where 
the gun is held against the , &e. 

4595. Evecrro-Macnetic Enoines, W. R. Lake.—Dated 28th November, 
1876.—(A communication.) 6d. 

Two oscillating beams are used, from each of which two armatures are 
suspended (one from each arm) on horizontal axes, below which are small 
square frames, letting the beam go a little further down after the armature 
meets the magnet. Each of the beams is connected at one end with one 
of two cranks on a driving shaft ; there is a counterbalancing weight at 
the other end ; the armatures balance each other. The commutator is so 
arranged that the electric circuit is at no time entirely broken. The 
cranks are at angles of 90 deg., 60 deg. or 45 deg. to each other. 
eer Boots, SHoxs, anp Coos, J. Blakey.—Dated 28th November, 187€. 


6 

The metal “tips” for the heels and toes are made with a bevelled edge 
(turned inwards), and with projecting nails to be driven into the boot. 
Open or grates are also screwed on the sole with projecting 
nails, &. 

4600. Sprinc Barances, F. D. Artingstall. —Dated 28th November, 1876. 
—(Not proceeded with.) 2d. 

Instead of using the clock dial with pointer, the drawbar is marked 
with measures. When it is drawn down by the weight, it is fastened by 
means of a screw or projection from the outside. Then a tap ty a 
graduated scale is forced up between the bottom of the frame and a lug 
or projection on the draw-bar, and denotes the exact weight. 

4601. Sorreninc, CLEansinc, AND DecoLorisinc Fipres axp FApricss 
A. M. Clark.— Dated 28th November, 1876.—(A communication.) 4d. 

This consists in subjecting the material to the action of hydrated sul- 
phurous acid mixed and neutralised with a solution of an alkali in its 
crude state (magnesia being used for silk, salsoda for cotton, and potash 
or soda for hemp, jute, and flax). 

4602. Raiway Covptinos, A. M. Clark.—Dated 28th November, 1876.— 
(A communication.) 6d. 

This consists of draw-bars with pivotted spring hooks, which engage 
with recessed parts, and connect with a disengaging mechanism for un- 
coupling, which also prevents the hooks from coupling on making up the 
train. 


4605. Szatep Trvs or Canisters, R. McKay.—Dated 28th November, 1876. 
—(Not proceeded with.) 2d. 

Lids are made of sheet tin of flat, circular form, with a lug-like exten- 
sion on one side ; they are of slightly less diameter than that of the tin, 
which has a narrow flange projecting inwards. On this flange the lid is 
aoldered, and its lid is then turned down to be flush with the side, and 
serve as a handle in opening the tin. 

4607. Accoutrements, J. H. Johnson.—Dated 28th November, 1876.—(A 
communication.) 8d. 


niet. 





y. g of a broadish strap resting between the 
shoulders, having adjustable hooks at the ends, to catch eyes in the front 
of the waist belt, and short side buckles to engage with back straps. A 

it brace consists of a broad curvilincar strap, narrowing towards the 
ends which loop up and buckle, enclosing D irons fer attachment of the 

t Iron loops in the middle of the kit brace are passed through 
holes in the magazine brace. The ends of the kit brace backwards 
under the axille A magazine bag to carry on the shoulder and a kit 
bag on the loins, are described ; also a magazine pouch, a canteen, a coat 
yoke, a mess can, and a waist belt and frog. 

4609. Raitway Brakes, A. M. Clark.—Dated 28th November, 1876.—(A 
communication.) 6d. 

This consists mainly in arrangement, on the axles, of a series of springs 
symmetrically to a central spring stop disc, to which they are connected, 
so as to be thrown, when engaged in either direction, by hook arms of 
sliding longitudinal rods, successively into action, producing stoppage by 
the accumulated power of the springs. The brake action is interrupted 
and the hook arms withdrawn by springs ted with the actuating 
oe thrown into action on releasing the lever or other pressure on 

e rods. 

4610. Screw Corrine, B. P. Baville and A. Greenwood.—Dated 28th 
November, 1876. 6d. 

The cutting tool is formed from across section of a steel cylindrical 
screw tap, channelled transversely, so that it forms, say, four distinct 
cutters, each of which has two cutting edges. It forms the by a 
clean cut or removal of the metal. The holder consists of a recess made 
in a slidin; ¥ ye in the stock, so situate that the cutting edge of the tool 

ie with a line radiating from the centre of the work to be 
threaded. For cutting screws of the better class three tools are used in 
_— on two of them fitted into radial sliding plates, the other into the 





4611. Propvction or Biooms or Incots or Iron, C. Sacre, 8. Bokins, 

and W. Smallie.—Dated 28th November, 1876. —( Not with.) 2d. 
Into a mould, made of two separable parts, is a ball of 

iron ; on this is placed another, or more than one ; a ram then en 


rs the 
mould and presses the whole into one mass, 








4613. Manuracturr or I:tuminatine Gas, W. Young.—Dated 2th 
November, 1876.—( Not ith.) 2d. 

This relates to inducing destructive distillation of the coal, shale, &c., 
by rapid agitation of the volatile products in the retort by means of pis- 
tons, or jets of com gas, steam, or vapour, and decomposing and 
carburetting the gases ignited ; also by separation of condensable hydro- 
carbons from the crude gases, by making the gas pass through narrow 
tortuous passages, &c. 

4614. Sroprino Leaks IN, AND PREVENTING Corrosion or Borers, H. 
Ferguson.—Dated 29th November, 1876. 2d. 

With Portland or Roman cement is mixed coal tar, pitch, asphalte, or 
other viscid material, and bran, ground chaff, or other absorbent. The 
interior surface is coated with this material. 

4615. Arparatvus ror DrawinG orr Perroteum, &e., W. P. Thompson. 
—Dated 29th November, 1876.—(A communication.) 6d. 

This includes a safety key (for the chief) and a meter, gauging and 
registering the quantity that goes out of the holder, which continues 
hermetically closed. An external lever actuates the interior hollow plug 
of the cock. When in its highest position the ceck fills throngh two 
orifices coming into conjunction sal compunadantionns with the interior of 
the holder. By turning the handle this communication is shut off ; 
continuing the movement, another orifice of the plug is brought opposite 
a discharge orifice. The cock is divided into tenths and quarters, and a 
pointer with the handle indicates the quantity for a given position. 

he cock chamber fills without admitting fresh air, the liquid merely 
displacing the air in the chamber to the top of the holder. 

4616. Coartixe Steam Botcers, Pires, &c., R. Mclvor.—Dated 20th Novem- 
ber, 1876. 2d, 

The material consists of ground cork, or cork shavings (12 parts 
agglutinated by glue, shellac, or the like, (16 parts) preferably mix: 
with zine oxide, (1 part.) 

4618. Toast Racks, Croet anv Liqueur Cases orn Stanpa, &c., W. H. 
and C. Jackson —Dated 29th November, 1876.—(Not proceeded with.) 2d. 

The articles are made so that they can be folded or laterally com- 
pressed or closed together; this is by means of pivotted side, end, and 
rack bars. 

4619. Looms, J. Collins.—Dated 29th November, 1876. 6d. 

This relates to the use of an endless pattern chain and mechanism for 
shedding or controlling the action of the ordinary positive shedding 
mechanism of the leaves of heddles in tarlatan and like weaving, and for 
stopping and starting the action of the heddles at the proper time for 
that purpose, and going on with the plain weaving again, all regularly 
and automatically in succession according to pattern. 

4621. Cement ror THE Seams or Vesse.s, &., F. P. Warren.—Dated 
u9th November, 1876. 4d. 

One cement is made of Stockholm or Archangel tar (4 parts), tar 
(1 part) and slaked lime (5 parts). Instead of the first named, tar, 
naphtha, or benzoline may be used, and in some cases the mineral tar is 
dispensed with. 

4623. Lire-preservine Dress, C. Grin.—Dated 29th November, 1876. 6d 

The dress round the body comprises a number of horizontal india- 
rubber tubes, each of which communicates by an india-rubber tube with 
an obturator cock provided with a mouthpiece, which cock permits 
simultaneous inflation of the tubes, yet keeps the tubes isolated when the 
dress is inflated, so that when one tube breaks, the others retain their 
own air. 

4624. Preservine Meat, Fisn, &c., J. Harvey.—Dated 29th November, 
1s76. 4d. 

Sulphurous acid gas is used, produced free from impurities by combus- 
tion of bisulphide of carbon. 


4625. Drvixe Hosiery Goons, J. R. Ashwell.—Dated 29th November, 
1876. 6d. 


The goods, in a cage, are put in the dye vat and agitated, the cage being 
supported by borizontal bars running through it and resting on the vat. 
They are afterwards subjected to squeezing rollers, then exposed to the 
air, rinsed in water, dipped in weak acid, again rinsed with water and 
dried. 


4629. Suvrrves ror Sewinc Macuines, W. Read.—Dated 30th November, 
1876.—( Not proceeded with.) 2d. 

The larger end is made movable, forming the lid (pivoted or jointed). 
The interior of the shuttle can thus be hollowed out to a larger dia- 
meter. 

4632. Drvine Cray, Sewace Deposit, &., B. 
November, 1876. a 

A hollow cylinder, with knives outside, set so as to propel the clay, is 
fitted to revolve within a cylindrical steam jacketted casing. Steam is 
admitted into it. The casing is enclosed in another casing, and a fan 
draws air from the enclosed space and delivers it into the interior of the 
cylindrical casing, to which the clay is fed through a hopper at one end. 
4633. Fire Grates, A. C. Twentyman —Dated 30th November, 1876. 6d. 

Under the bottom bars are a number of arms, fulcrumed on a bar at 
the back, which are worked up and down (by means of a treadle, or a 
poker in a socket), between the grate bars, when it is desired to clear the 
bars from ash. 

4637. Kep Leap Furnaces, W. Langdon.—Dated 30th November, 1876.— 
(Not proceeded with.) 2d. 

The sole is made of a cast iron plate (in two pieces’, lined with brick- 
work. 

4639. Manvracture or RAILWAY AND OTHER CARRIAGE Sprinos, J. 
Mitchell.—Dated 30th November, 1876.—(Not proceeded with.) 2d. 

The bending is done by mechanical means. The machine consists of two 
dies shaped to the required curve; one block is fixed, and the other 
forced up to it by pressure, the spring plate being between them. 

4643. Provectices anp Buuwets, J. A. Walker.—Dated 30th November, 
1876.—(Not proceeded with.) 2d. 

The cartridge fas a double charge of powder, viz., one for shooting it 
out of the barrel, the otber (ignited thereby) for propelling and guiding 
it through the air. 

4647. Boor anp Snore Cieanine, 7. Biggs.—Dated 30th November, 1876. 


Scholes.—Dated 30th 


6d. 

On a horizontal shaft, driven by gearing with the hand, are fitted a 
series of circular brushes, which brush off the dirt lay an even coat of 
blacking, and polish the boot. The bard and blacking brush are cylin- 
drical, but the polishing brush consists of a double cone, with smaller 
diameters facing each other. A fly-wheel is added. 

4653. Vatves anp Vatve Casinos ror Motive Power CyLinpers, 
W. P. Thompson.—Dated 1st December, 1876.—(A communication.)— 
(Not proceeded with.) 2d. 

This relates to improvements on No, 1620, of 1876. For the sages 
through the valve are substituted passages in the valve casing, or between 
valve casing and valve. There are two larger areas in opposition to each 
other, and two smaller areas. The!former are alternately in communica- 
tion with the steam induction and the interior of the cylinder, and each 
of the smaller areas, with the cylinder-port at the opposite ends of the 
cylinder to that on which it is situated. 

4654. Treatine VeceTaBte Fipres, J. &. Butler.—Dated 1st December, 
1876. 4d. 

This is to give the qualities of silk. The fibre, after being freed from 
starchy, fatty, and gummy matters, is steeped twenty minutes in mono- 
hydrated nitric acid, then quickly washed and rinsed in running water ; 
then immersed for fifteen minutes in a solution of sulphite of soda, and 
a current from a strong Rhumkorff coil passed through it, then it is boiled 
half an hour in water containing about 1} per cent. of carbonate of am- 
monia, then washed in pure water, then treated with an ammoniacal or 
acetic solution of raw silk, under a pressure of four or five atmospheres, 
the poles of the coil being connected with the outside of the tinned 
copper vessel, It next goes to the drying-room. 


4655. Anitine Dyes, J. 8. Butler.—Dated 1st December, 1876.~—{Void.)— 
2d 


For preparing red, magenta, &c., the compound is dissolved in boiling 
water, to which has been added 3 per cent. of muriatic acid with 1 per 
cent. of chlorate of potass. For blue, violet, &c., one half this quantity of 
muriatic acid and chlorate is used. 

4656. Forminc Se.vepces on CLorus anp Fasrics, B. Posselt.—Dated 
lst December, 1876. 2d. 

Selvedges are formed by weaving in wires or specially spun threads of 

ld, silver, or other metal, or threads made of vegetable or animal fibres 
preferably animal) covered with gold, silver, or other metal. 

4658. Buitprne Piers, R. Cail.—Dated 1st December, 1876. 6d. 

A vessel is provided with steam machinery to drive mixing mills for 
concrete, and elevators to discharge it into suspended cradles, which are 
lined with bagging. This is sewn up over the concrete, and the cradle is 
lowered to helmetmen who guide to the spot where'the block is to be 
placed. Movable pins are then withdrawn, and the cradle overturns and 
deposits the bag. 

4659. Apparatus ror Makino Ice, &c., J. G. Tongue.—Dated 1st Decem- 
ber, 1876.—(A communication. )—(Not proceeded with.) 2d. 

This relates to the air process. In one arrangement the same piston 
rod carries the piston of the steam cylinder and of the air compressing 
cylinder ; the expanding engine is also attached to the same shaft, but 
its crank is at an angle with that of the steam engine piston rod. Thus 
the expanding engine acts to carry the steam engine crank past the 
centre, besides its air expanding functions. 
4660. Pocket Lantern, G. W. Van Nawrocki.—Dated 1st December, 

1876.—(A communication. )—(Not with.) 2d, 

A burner tube is soldered into a bell-shaped chamber which is soldered 
to another cylinder; it contains a candle kept up by means of a L 
Between the cylinder and chamber slides an inner glass cylinder show- 
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ing thi on one side only; a keeps it from coming out entirely. 

Miaichas ore lonphdn a ane telonedn tbe tembeciend tae burner tube. 

4662. Magunmne FOR Bunpeemeens Fousuep Hosiery, &c., J. Yates. 
— December, 1876. . 

The platform of a Bonuaz embroide machine is cut away on each 
side of the needle disc in the direction of the length, and on narrow 
beds thus formed a tubular fabric may be drawn, and an embroidery 
stitch made on it. Threads are fed to the bearded needle from spools on 
ber Sera apr ey 
each of ‘w! ps \- cylinder, 
which is revolved by a orisontal arm, and receives a slidiug motion from 
an eccentric. a oie 
4663. APPARATUS FOR VENTILATING MiLLstone Cases, H. B. Barlow.— 

‘Dated 2nd December, 1876.—(A communication.)—(Not proceeded with.) 


2d. 

Anu chamber, communicating by pipes with a fan, is placed above 
the case. Air descends from it hb a flexible tube to cool 
thestapen eaenging aiieniieeeuleny, ont through a dust sieve 
carried over an‘ saden sunuine sings shone She Sap asene, some of which 
are stationary, others moved up and down. The agitator and valve of the 
fan are worked by self-acting apparatus, 

4664. Fasrexinos vor Weaninc AppaneL, 4. Thiodon and J. P. 
— 2nd mber, 1876.—{ Not proceeded with.) 2d. 

On each end of a piece of ribbon elastic, or elastic webbing, is placed 
a buckle formed of cross bars, the web or ribbon being interlaced 
through the openings, or attached and held by hooks or teeth. 

4665. Ratio Sonxen Surps, W. H. Bliss.—Dated 2nd December, 1876.— 
(Not proceeded = 2d, 

Air chambers are inflated by the gas developed in action of sulphuric 

acid on zinc in attached chambers. Air-tight boxes are also sunk by 


ordering a rate for the Bilston district, to realise £7000. Iron- 
stone is called upon te pay 9d. per ton ; limestone and fireclay, 
3d. per ton; coal slack and other minerals not before specified, 
6d. per ton, A few oj work collieries are exempted altogether, 

ther lot is at half the full rate, and a third batch at 
one-twelfth the fall rate. The graduations were much less un- 
favourably discussed on ’Ubanye vhan had been feared. Still it is 
likely that in the ensuing two ths which limits the power of 








| appeal, the Bilston colliery owners will a themselves out of 
‘or 


e Act. It is stated that a petition the exemption of the 
Tipton district from a mines drainage rate is being prepared. The 
report is accompanied by the further statement that the commis- 
sioners are indebted to the extent of some th ds of pounds to 
the Earl of Dudley for pumping, and unless his lordship’s prinei- 
pal agent, Mr. E. Smith, assents to the petition, a majority 
of the owners and occupiers cannot be obtained. 

As was to have been expected, one of the earliest results of the 
drop of 10 per cent. in cold blast pig iron is the declared reduc- 
tion upon blished lists by most of the grain and chilled 
roll makers in this district of £1 per ton. 

At the present time, when every link of an order that can be 
filled up is acceptabie, it is anything but encouraging that local 
merchants should have received by late Australian and New 
Zealand mails specifications which, while larger than before, 
demand more than ever the supplying of American-made goods. 
The latest inquiry from Sydney is for American steel, which is 








means of a heavy carriage, which serves also in placing them ta posit! 
4668. Direct-acrino Stream Pomps, C. Thorpe and H. Prince.—Dated 2nd 
1876. 6d. 


The (horizontal) steam cylinder bas one large slide valve and a piston 
valve mounted on it, while a smaller slide valve, on a facing w! pro- 
jects into the valve-box, is worked (by a tappit secured to the valve 
spindJe) on port holes admitting steam to the piston valve, the ge. 4 
ment being such that the small valve opens before the large one. 


valves are worked by a lever motion ted to a crosshead on the main 





piston-rod. 
4670. Taeatinc Copper, W. FE. Everitt.—Dated 2nd December, 1876. 4d. 
To obtain great hard: tough and h ity, powdered oxide 





of manganese is added (1 to 6Y recent) to melted copper, or alloys of 
copper, and stirred with it, hen the dross and scum have separated 
and risen the metal is poured into moulds. 


4971. Bearina Sprixos, &., N. @. Kimberley.—Dated 2nd December, 
18 Od. 


6. h 

This relates to elliptic springs having a central epiral auxiliary spring 
which is applied as in No. 490, of 1876. Bars transversely corrugated at 
the centre and flat at the ends, or corrugated throughout, are used for the 
¢@ liptical portion. 

4872. Bicyrcxes, W. Iillman.—Dated 2nd December, 1876.—(Not proceeded 
with.) Ad. 

The eas are used as well as the feet, or either may be used alone. 
H ind levers are connected to the pedals by rods, and are fitted to oscillate 
o1 the ordinary guiding bar. A sun-and-planet wheel is combined with 
this arrangement 
4674. Baickmakine, H. J. and W. Ward.—Dated 2nd December, 1876.. 

bd. 


6d. 

A flanged drum is mounted in framework, the width between the 
flanges suiting the brick to be moulded. Above is a pressing roller, which 
fits between the flanges, and is adjustable vertically. Both rollers have 
an intermittent rotary motion, and the bar of clay which passes through 
is cut by a knife worked by the machine, Again, in No. 2455, of 1875, 
the box eontaining the clay is moved by a connecting rod of a steam 
piston instead of a crank cam. 

4676. Traps ror Drains, &c., 7. G. Greenstreet.—Dated 4th December 
1876.—( Not proceeded with.) 2d. 

A covering of india-rubber with a slit in it is stretched across a wooden 
frame, over which an iron frame is passed. The sides of the slit yield to 
the weight of the slop, and close when it has passed. 

4678. Countine Neepies, &€., H. Aydon.—Dated 4th December, 1876.~ 
Not proceeded with.) 4d. 

A hopper containing the needles is moved over a plate having a series 
of slits which are exactly filled by vertically sliding projections from an 
under plate. Cams on the hopper depress the projections, and a needle 
is received into each cavity; it is pushed up again to the level by means 
of springs acting on the projections, when the hopper is past ; then the 
seodien can be collected into receptacles. 

4681 Taurean, J. Whyte and M. Thallon.—Dated 4th December, 1876.— 
Not proceeded with.) 2d. 

T. keep the grooved rollers in the dressing and polishing machine from 
getting clogged, a wooden bar, fitting the groove, is applied to the side of 
each, keeping its position as the roller revolves. Again, in the beaming 
apparatus, a swinging brush is made to act intermittently on the threads 
when they are apt to cling together. 

4683. Crrcucar Banp Sawine and Bortna Macurne, C. Powis.—Dated 
4th December, 1876.—{ Not proceeded with.) 2d. 

A fret cutting apparatus is added. Two vibrating arms are suspended 
from a bracket bolted to the top of the saw bench table. Their opposite 
ends are in the form of a segment of a circle such as to cause the saw to 
work in a true vertical line. A table on a swivel bracket enables work to 
be cut to any angle required. 

4686. Hovpers ror Inxstanps, &c., 8. Guiferman.—Dated 4th December, 
1876.—(4 communication.)—( Not proceeded with.) 2d. 

Grooves or recesses are formed on the top surface, and in it slides are 
free to move, so as to hold the inkstand firmly in place. The slides are 
held in position by pins passing through slots in them. 

4694. Securinc anp Reoisterrse Tickets, J. Courtney.— Dated 5th 
December, 1876. 2d. 

This relates to use of a hinged box (with locking apparatus and key), 

for securing counterfoils. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own 

THE finished ironworks this week have not been doing more 
than was done before the quarterly meetings. Activity is seen in 
no department but that relating to sheets, which of all the classes 
are still in excellent demand, Upon every hand, however, the 
makers are complaining of the prices which they are compelled to 

prices which find a limit in the open market quotations at 

£8 5s. A few rods and hoops are likewise selling, and there is a 
tolerably steady inquiry kept up by Government at one or two 
works for best bars, Common bars are selling only slowly, yet 
they may be had readily at £6 10s. per ton. But for the tighten- 
ing of the common pig market a lower figure would seem to be 
impending. Here, too, makers complain of competition. It was 
this (Thursday) afternoon asserted that Belgian bars are being 
delivered into the Thames at £5 per ton. 

Staffordshire best and inferior pig iron remains unchanged upon 
the new basis of £4 for all-mine, and £2 5s. as a minimum for 
cinder qualities. The iron of the Willenhall Company was 
quoted at £2 10s. for common forge and £3 10s, for all-mine. 
Hematites were very firm in Wolverhampton on Wednesday at 
from £3 13s. 9d. to 3 15s. short weight, delivered in Staffordshire. 
C do not hesitate to offer £3 10s., but the offers are not 
even considered by agents. North country pigs were yesterday 
stronger than they have been for some time past. This was due to 
the steps which are being taken to reduce the make as well in the 
Cleveland district as in Scotland, and it was at the Wolverhampton 
market assumed to be certain that at the meeting on that afternoon 
in Glasgow a resolution would be passed—as in fact it was—which 





* would cause the make at the Scotch furnaces to be reduced one- 


third. Such a course of action would greatly expand the market 
for Middlesbrough iron, which is accumulating upon makers’ hands 

Consumers were, nevertheless, yesterday disinclined to operat 

and would buy only from hand to mouth. 

Forge and furnace coal is unchanged in price, and the competi- 
tion is severe. Much satisfaction was expressed on ’Change in 
Wolverhampton at the announcement that the Mid-Cannock 
Company were quoting best deep coal at 10s. per ton, delivered 
into trucks at the pits. The market was not undivided in opinion 
as to the quality of the Mid-Cannock coal, but since 13s. per 
ton is the quotation of the C: Kk Chase and the other leading 
companies of some years’ standing, 10s. for best deep Mid- 
Jannock coal is a very low figure, hence the satisfaction of con- 
sumers. This elass of fuel is mostly consumed by householders. 

The Mines Drainage Commissioners have issued a draft award, 











pp p some advantage over that of Sheffield. 

Another, and a fresh, phase of American competition is this 
week seen at Walsall, where the agent of a United S:ates’ house 
has been securing orders for harness, saddlery, and the like. The 
specimens which he produced are pr d to have been ex- 
cellent. That such a state of things as this should be possible in 
the very centre of saddiery production is, to say the least, un- 
pleasantly significant. 

Touching the state of the district trades, a few new engineering 
orders are looked for by the most enterprising firms ; but the bulk 
of the business in hand has been for some time under execution. 
Chains, cables, and anchors are quiet, and are down = the 

uazter from 5s. to 10s. per cwt. There is not a brisk business 
dite in nails, either cut or forged, and patent wrought nails have 
been reduced in the past few weeks to the extent of a higher dis- 
count by 24 per cent. A drop of jd. per lb. in heavy kitchen 
fire-irons has been made. As to common brass padlocks, unprece- 
dentedly low prices are being forced by merchants and accepted by 
makers, Iam informed that less than 9s. has been taken for a 
gross, 

In North Staffordshire very few orders are coming in at the 
mills and forges, and those few are of little value, buyers carefully 
avoiding any addition to their stocks which is not actually re- 
quired. Prices are unsettled, and it is difficult to make a reliable 
quotation, but crown bars of the best brand are nominally priced 
at from £7 2s. 6d. to £8 2s. 6d., and unmarked brands are lower. 
The works generally are kept going only three or four turns per 
week, and even that not without sowe difficulty. : 

The coal and iron trades of Warwickshire are very far from 
being active. Large numbers of pitmen have little or nothing to 
do; great distress prevails, and many of the colliers are leaving 
the district in seareh of work elsewhere. 

A by no means unimportant decision as affecting the relation 
of master and man and the customs of operatives in this district, 
has just been pronounced by Mr. Rupert Kettle, in the Dudley 
County-court. A collier sued Messrs. Woodhall and Newry for 
£1 3s. 74d. in lieu of work. The firm wished to alter the stints, the 
men objected, and they were served with notice to leave in a 
fortnight. During that time plaintiff was provided with only five 
days’ work, His Honour said that this was not enough work, it was 
not reasonable. So longas an employer had a man to work for 
him so long was ke bound to find him something todo. He knew 
that through a vicious system, the masters, in order to keep the 
pits gcing, had to employ more men than they wanted ; but the 
employers could on their part legally stop the mef’s playing on 
Monday’s with their ‘‘pigeon homing and rabbit worrying.” His 
verdict would be for the plaintiff. This decision is not a new 
rendering of the law as interpreted by Mr. Kettle. On the con- 
trary, it is consistent with previous decisions of the same learned 
gentleman, who has more than once courted the more authorita- 
tive pronouncement of a higher tribunal. If the union should 
take the case up where it now stands, the employers will have 
either to get a reversal of the decision or resolutely face the 
difficulty which Mr. Kettle, it will be noticed, declared they are 
able easily to surmount. 

An interim dividend at the rate of 10 per cent. per annum, for 
the half-year ending with June, has just been declared by the 
Union Rolling Stock Company, Limited. The directors of the 
Patent Nut and Bolt Company, Limited, have agreed to an interim 
dividend at the rate of 5 per cent. per annum for the half-year, 
payable on August Ist. 

o new limited companies have just been started in Birming- 
ham. The one is Tangye’s Machine Tool Company, and the 
other the Royal Sewing Machine Company, of Small Heath. The 
first is to have a capital of £24,300 in shares of £150 each, and 
will manufacture various machine tools, lathes, planes and the 
like. It should be understood that the new company is not con- 
nected with the business of the well known Messrs. Tangye, but is 
intended to start an entirely fresh business, and is a private 
commen] for a specific limite purpose, The second concern has 
a capital of £70,000 in £20 shares, and the amount required has 
it is stated been all privately subscribed. This company, which 
was previously unlimited, has arranged to take over the business 
and connection of Mr. Jos, Harris, Birmingham. 

The nut and bolt makers who are out on strike continue to move 
for a settlement of the dispute. At a recent meeting they resolved, 
if the employers would consent, to submit the difference to 
arbitration on the 1872 list of prices, 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THERE is still little or no business to report in the iron trade of 
this district, and the only feature that affords any encouragement 
is that sellers, as I have pointed out in a previous report, now 
seem determined to go no lower in prices; for although there is 
only an exceedingly limited demand for present consumption, 
makers are declining the low bids that are made by speculative 
buyers. Pig iron of every description is difficult to move, for not 
oaly are founders and forge proprietors very short of orders, but 
in many. cases they are overstocked with iron which they have 
been unable to work up in consequence of the continued depres- 
sion in trade. 

So far as local smelters are concerned, their position is much the 
same as last reported. Producers of common iron are not selling 
anything like their present make, small as it is, and stocks are 
increasing ; but they still refuse to give way further in prices, 
their quotations for delivery into the Manchester district remaining 
at 55s. per ton for No. 3 foundry, and 53s, for No. 4 forge, less the 
usual 24 per cent., which figures practically keep them out of 
the market as petitors with outside brands of iron offering in 
this district. With regard to the local hematite makers, although 
old contracts are in most cases keeping the small plant they have 
on moderately employed, they are securing no new business, but 
they hold for late rates. 

There is no material — tonotice with regard to other brands 
of iron offering in this et. North country makers seem to 





have got to about their lowest jag and are asking the same | 


prices as last week, the quotations for Middlesbrough iron delivered 
into this district remaining at 9d. to 49s, 3d. per ton for No. 3 
foundry, 48s. 6d. to 49s. for No. 4 foundry, and 47s, 6d. to 47s, 9d. 
for No. 4 forge net cash. 

In the finished trade there is no improvement to report, business, 


entirely confined to a few hand-to-mouth orders for 

ments, and many of the works are only partially em , Prices 
are the same as those given last week. North Staffordshire bars 
delivered into the Manchester district are quoted at £6. 15s., 
Lancashire ditto £6 12s. 6d., and Middlesbrough bars at £6 10s., 
with other descriptions of finished iron in proportion. 

It has been resolved to authorise the couneil of the city of 
Manchester to te in Parliament a bill empowering the 
001 
be 


which continues in a very depressed condition, being almost 
ployed 





tion to obtain a supply of water from Thirlmere in Cum- 
-- : d, the scheme for which was some time since laid before the 
public. 

An effort is being made by the chemical trade of Manchester and 
the district to obtain some suitable place in which to transact 
their business on market days. The drysalters and chemical 
manufacturers have hitherto met in one of the central streets of the 
city, but this a found so inconvenient, a committee has been 
appointed to consider the matter of securing some building to be 
used for the purpose of an exchange. 

The coal trade of this district continues very dull, snpplies of all 
descriptions of round coal being abundant in the market and prices 
weak. For house fire classes of coal there is little or no demand, 
and although common coals, suitable for locomotive purposes, sel! 
tolerably well, this description of fuel hangs on the market. There 
has been a little doing in gas coals, but to secare contracts very low 
prices have to be quoted. There is a good deal of pushing with 
common burgy, but the better sorts produced in the Wigan district 
are in tolerably good demand and firm in price. slack also 
continues in brisk demand, with late prices fully maintained. The 
average pit prices are about as under :-—-Good Arley, 10s. to 10s, 64. 

ton; seconds, ditto, 8s. 6d. to 9s.; Pemberton four-feet, 8s. to 

. 6d.; common coal, 6s, 6d. to7s.; burgy, 5s. 6d. to 6s. 3d.; and 
good slack, 4s 6d. to 5s. per ton. 

Shipping continues very quiet, and until Lancashire colliery pro- 
prietors are in a better position to compete with other districts, it 
—— unlikely that they will recover their position in this branch 
0 e. 

The West Lancashire strike, after extending over nearly seven 
weeks, has now terminated by the men going in at the reduction 
of 10 per cent. in wages, most of the men having returned to work 
during the past week. They have, however, passed a resolution to 
demand an advance in September, and to adhere to the eight hours 
system of work, but any upward movement in wages is extremely 
improbable in the present prospects of trade. 

A rather better feeling is observable in the hematite market 
this week; not that any great amount of business has been done, 
but that an improved feeling exists which, while it is leading to 
more work, confirms the opinion often expressed, that the hema- 
tite department of the iron trade is in a much better position 
than that of other classes of iron; and, on the other hand, the 
business in hand and the certainty that new work will spring up 
as the orders are completed, shadow forth a very favourable 
future. The continental demand has been an important feature 
in the trade done recently by makers of iron. The ton- 
nage of both Bessemer and hematite qualities shipped to 
the Continent during the past few months shows a very 
great improvement on previous averages; and although the political 
aspect of affairs is looking much blacker, it is a fact that there are 
good prospects from continental markets. Several large parcels 
are now being prepared for shipment. The home demand is steady, 
though not vigorous, and makers are able to dispose of all the iron 
produced by furnaces now in blast, without running into stock. 
Prices have not moved from the position they have held for some 
time past. No. 1 Bessemer is still quoted in the market at 67s. 6d. 
a ton at the works, and, generally speaking, this sum represents 
the value of actual sales. Bessemer is in a rather better position 
than forge iron, but the demand for the latter is up toa good 
average, aud prices are undisturbed. In white and mottled 
samples nothing is being done worth recording. 

In addition to other Russian orders in hand, the Barrow 
Hematite Iron and Steel Company have secured an order from 
Russia to complete the production within a fortnight of from 
50U0 to 6000 tons of steel rails, and this, and the accession of a fair 
amount of work from other sources, have brought a state of 
activity at the mills which is likely to continue for.a short period 
at least. The value of steel is low. 

No new orders for iron ships or steamships have been reported, 
but a fair trade is being done both by shipbuilders and marine 
engineers. 

Ironfounders and engineers in the general trade are doing a 
fair but not large business. 

Tron ore is in steady request, and late prices are fully maintained. 

The demand for coal is not large, but the consumption though 
smaJl is regular, and low quotations rule. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

DurRinc the past few days pig iron has become just a trifle 
weaker, No. 3 being now quoted at 40s., and No. 4 forge at 39s., 
less 1 per cent. These are the lowest rates that have yet been 
touched during the depression that has prevailed since 1874, and 
they are even lower than the rates of any antecedent period that 
was of equally long duration in the history of the North of Eng- 
land iron trade. It is obviously out of the question that pig makers 
can be making the least profit in such times. One firm after 
another going to the wall is a stern and unmistakeable indication 
of the true results of trading at recent and current rates. The 
reduced cost of the raw materials consequent upon recent reduc- 
tions in wages has undoubtedly somewhat helped the pig iron 
maker in this hour of need, but it has not helped him suffi- 
ciently to enable him to meet the current requirements of the 
market, and it is excessively disheartening to all alike who are 
engaged in production to find that no sooner is relief afforded at 
one end than it is taken off at the other. But this has been the 
condition of affairs now for some time. Buyers are clamouring 
for further reduction, and the necessities of makers are so urgent 
that they cannot help themselves, except by blowing out their 
furnaces altogether. ‘There is in some speculative quarters a dis- 
position to buy pig iron largely at present rates, and there is no 
doubt that a rush will be made in this directiom whenever there is 
the least spurt in prices. But it is to be feared that the great 
quantity of iron now being made is not all going into consumption, 
and it may even be found that the stocks in makers’ hands have 
enormously increased during the month now closing. 

The suspension is an dof the Stockton Furnace Company, 
which is composed mainly of Stockton merchants, and has carried 
on business on the banks of the Tees for nearly a quarter of a 
century. The company had three furnaces, one of which was 
probably the oldest and most diminutive in the district. It illus- 
trated to all travellers on the Stockton and Darlington Railway 
the dimensions and style of the furnaces that were in vogue even 
in Cleveland twenty years ago. At that time the blast furnace 
owners on Tees side had not ascertained the value of the monster 
blasts they now build. Indeed, it was not untilthe year 1865 that 
furnaces of a larger size began to be built, and since that time the 
whole of the 160 furnaces of the North of England have been re- 
constructed, the cubical capacity having been increased from 
5000ft. or 6000ft. to 30,000ft. or 40,000ft., and the height of the 
stack from 45ft. to 85ft. and 90ft. This has, of course, involved 
great economic changes—so much so, that in spite of the enormous 
cost of labour at the present time as compared with then, the 
making of pig iron actually costs considerably less. The Stockton 
Furnace Company, I may add, have made arrangements for damp- 
: ing down their furnaces, 
| There is some talk of the Cleveland Warrant Store Com- 
| pany having disposed of their business to the Messrs. Connal, 
| of Glasgow. The Messrs. Connal are the owners of the large 


; Warrant stores in the western metropolis of Scotland—stores 
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so large that there have been over 600,000 tons stocked in them at 
one time; and it would probably be of advantage if they could 
work their Scotch busi in tion with a branch in Cleve- 
land. The Cleveland Warrant Store Company was established 
some three years ago, the shareholders being the largest pig iron 
makers in the district. For a considerable time, and while trade 
was tolerably active, the stores were not suplapete but they are 
now being taken advantage of, and are likely to be more so, as 
buyers who simply operate for speculative purposes, and do not 
care to lift the iron directly they purchase it, are not in all cases 
disposed to leave the metal in the hands of makers ; and this is 
more especially true of such a time as the present, when so many 
firms are in em! circumstances. It is extremely probable 
that, with the low rates of pig iron now prevailing, there will be 
a good deal of iron placed in warrant stores during the next few 
weeks. 





Another meeting of the Board of Arbitration and Conciliation 
in the iron trade of the North of England is to be held at 
Darlington on Saturday, when Mr. Dale, the arbitrator, will confer 
with both sides, in order to induce an amicable settlement. The 
men, however, persistently declare that they will not submit under 
any circumstances to a reduction, and they bitterly complain that 
the Board of Arbitration has been made the instrument of bringing 
reductions about sooner and to a larger extent than would other- 
wise have occurred. Much interest is taken in the issue of Satur- 
day’s meeting, inasmuch as it will be likely to affect the wages not of 
the northern iron workers only, but of those in Staffordshire and 
Scotland as well. It is a matter of satisfaction that Mr. Dale has 
undoubtedly greater influence over the men than any other 
man in the district. They believe, however, that with any other 
man than Mr. Dale the fact which they claim to have proved as to 
the reduction in the cost of producing finished iron being equal to 
the decline in selling price should have an influence entirely in 
their favour. 

In reference to the coal and coke trades there is little new to 
say. The award recently issued by Sir Fitzjames Stephen, Q.C., 
as to cokemen’s wages failed to specify the date from which the 
reduction of 6 per cent. should take effect. The question, there- 
fore, arose whether the award should take such retrospective effect 
as to date back to the time when the other surfacemen accepted 
the 6 per cent. reduction, or whether it should only come into 
effect on the next pay day following its issue. Some of the prin- 
cipal coalowners have waived their claim to have the award taken 
retrospectively, and they will not, therefore, seek any reduction 
prior to Monday last. The prices of coal and coke are without 
material alteration. Best foundry coke is sold at lls. to 12s, at 
the ovens. ; 

The award in reference to the 10 per cent. reduction claimed by 
the Northumberland coalowners is not expected to be issued before 
Saturday of next week. It is expected by the trade with con- 
siderable anxiety. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE annual holidays being now at an end, business in the iron 
trade is more active than during the preceding two weeks. At the 
close of last week the market became firmer, and that feeling has 
since been comparatively well maintained, prices of warrants 
having exhibited an advance, while those of makers’ iron continue 
steady. The improved tone in the market is at least partially due 
to the result of several meetings held by the ironmasters to 
consider the wages question and the position of the trade 
generally. So far from agreeing to advance the wages of the 
miners, the employers, I am led to understand, have been seriously 

idering the ity of making a reduction at an early date. 
Some curtailment of the production of pigs has likewise been 
talked of, and in view of these resolutions and anticipations the 
market has been firmer. On home account the demand has some- 
what improved, but there is now rather less inquiry from abroad. 
Two furnaces have been blown out at the Shotts Works, leaving 107 
in blast as against 116 at the same time last year. In the course 
of the week about 1500 ton: of pizs have been placed in Messrs, 
Connal and Co.’s Glasgow s‘ res, where the reserve now amounts 
to 146,700 tons. It may be interesting to notice that at this time 
last year there were only 67,000 tons in these stores. 

An important meeting of the ironmasters was held in Glasgow 
on Wednesday, when the position of the trade was further dis- 
cussed, and it was resolved to damp down one-third of the furnaces 
which were in blast on the Ist January last. 

The warrant market was firm on Friday, with b at 





| Eight weeks have now elapsed since the miners of Fife and 
, Clackmannan were locked out for refusing to work at a reduction 
| of 10 per cent., and so far as can be ascertained there ig little 
| prospect of an early settlement of the dispute. The National 
| Association, with Mr, Macdonald, M.P., at its head, has deter- 
mined to fight this battle with the masters so long as funds can be 
obtained ; and trade is so bad that the ongpes do not show 
much anxiety to have their collieries reopened. 

An adjourned general meeting of the Huntington Copper and 
Sulphur Company, Limited, was held at Glasgow on Tuesday, 
when it was intimated that three of the original directors had 
consented—while not considering themselves in any degree at 
fault, but solely with the view of avoiding the trouble and worry 
of a law-suit—each to hand over one thousand shares of the com- 
pany. purchased at £9 5s, each, representing together a sum of 
£27,750, and to make besides a money payment of £1500 each or 
£4500 in all, in order to get rid of all claims the company might 
think they had upon them. On the motion of the chairman, Mr. 
Wright, it was resolved to sanction an arrangement on these terms 
with the three directors in question, and to give the present 

i to institute legal 








powers roceedings against the other 
original directors of the pany, who repudiate all liability. 
There are as yet no signs of an early settlement of the dispute in 


the Clyde shipbuilding trade. 

The annual show of the Highland and Agricultural Society, 
which occupies a position in Scotland analogous to that of the 
Royal Agricultural Society in England, was held during four days 
of this week at Edinburgh. The entries of live stock were fewer 
than at Aberdeen last year, but the exhibition of implements was 
the largest and most important ever held under the auspices of the 
society. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE general position of trade here does not change in an 
material degre: from week to week, the only feature at all 
worthy of notice being the growing caution with which all kinds 
of business is conducted. Everybody has so much to fear and 
so little to fall back upon, that in many cases which have been 
recently the subject of conversation, transactions have been 
kept on the lowest possible basis, lest by the making of serious 
bad debts other results should be brought about. This does 
not, at the same time, by any means imply a disposition 
not to trade or to increase the turnover by every possible 
legitimate means, but merely to ensure the conduct of busi- 
ness on an exact and sound basis. This end is doubtless 
furthered by the new regulations of the Northern ironmasters, and 
is in every sense preferable to the contingencies of long credits in 
critical times ad asthe present. The broad result of this caution 
is, for the present at all events, that despite the continuance of a 
period of depression unprecedented for forty years at least, the 
district is proportionately freer from large failures than during a 
time of even average prosperity. There is little disposition to 
speculate or to practice “‘kiteflying” on other than a small scale, 
so that those who must come to grief have not far to fall, nor does 
their deposition largely affect their neighbours. There may be, it 
is true, one or two exceptions to this rule, which are well enough 
known, but they are not exactly local, nor would their ultimate 
disaster react seriously upon the iron trade. 3 

Of the iron trade proper, I can say very little this week that 
would be new if recorded here, nor are there at present any indi- 
cations of a forthcoming change in the immediate future. The 
progress of the war is naturally watched very anxiously by all 
business men, who know that its continuance in an indeterminate 
manner will of necessity exercise a prejudicial effect upon the 
general course of trade. In respect of pig iron of all descriptions 
there has been no notable alteration during the week, either in 
respect of price or demand. Hereabouts the production is not large, 
many of the smelters being determined to keep their furnaces 
idle until the finished iron trade moves up. Hence there 
are several furnaces out of blast, even at such exceptionally well 
situated concerns as Staveley, Sheepbridge, and Clay Cross, whilst 
at Parkgate, Denton, &c., prospects are probably still less favour- 
able. In the North Lincolnshire district tne same rule holds good, 
and will continue to do so, inasmuch as that new locality is to a 
very t extent dependent upon South and West Yorkshire for 
its sale of pig iron. 

None of the finished ironworks throughout South Yorkshire and 
Derbyshire, or at this town, are anything like busily engaged, 
although at some of them there is a fair amount of work in course 





54s. 44d. one month and 54s. 3d. cash in the morning, the prices 
paid in the afternoon being 54s. 44d. cash and 54s. 6d. one month. 
A small business was done on Monday forenoon at 54s. 64d. one 
month, and the market was firmer in the afternoon at 54s. 6d. and 
54s. 64d. cash, and 54s. 74d. and 54s. 8d. one month. On Tuesday 
the market was very strong, and a large business was done at 
54s. 74d. cash and 54s. 94. one month open. A considerable busi- 
ness was done on Wednesday, at from 54s. 7d. half to 55s.; after- 
wards at 58s. cash. To-day, Thursday, there was also a fair 
business, at 54s. 9d. cash and 54s. 10d. cash half one month open 
and fixed. 

The demand for makers’ iron is quiet on account of there being 
rather less inquiry from abroad, and the quotations were as follows: 
Good marketable brands, f.o b. at Glasgow, per ton, No. 1, 56s.; 
No. 3, 52s. 6d.; Gartsherrie, No. 1, 62s. 6d.; No. 3, 55s.; Coltness, 
No. 1, 66s.; No. 3, 55s.; Summerlee, No. 1, 60s. 6d.; No. 3, 54s. 6d.; 
Langloan. No. 1. 62s. 6d.; No. 3, 55s.; Carnbroe, No. 1, 57s.; 
No. 3, 53s.; Monkland, No. 1, 56s. 6d.; No. 3, 52s.; Clyde, 
No. 1, 57s.; No. 3, 53s.; Govan, at Broomielaw, No. 1, 56s.; No. 3, 
‘53s.; Calder, at Port-Dundas, No. 1, 61s. 6d.; No. 3, 53s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 603s ; No. 3, 54s. 6d.; Eglinton, 
No. 1, 55s. 6d.; No. 3, 52s. 6d.; Dalmellington, No. 1, 55s. 6d.; 
No. 3, 53s.; Carron, at Grangemouth, No. 1, 65s.; ditto, specially 
selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 61s.; No. 3, 
56s.; Kinniel, at Bo'ness, No. 1, 56s. 6d.; No. 3, 52s. 6d. 

Last week’s shipments of iron manufactures from the Clyde 
were much smaller than usual, which is not to be wondered at 
when the public works had most of them been closed for about 
a fortnight. The pig iron exported amounted to 7950 tons, as 
against 7251 in the corresponding week of 1876; while the imports 
from Cleveland by way of Grangemouth were 4174 tons. 

In the West of Scotland the coal trade is duller than ever, the 
home trade being exceedingly limited, and the shipping orders 
below the average of this season of the year. The quotations for 
all sorts are unaltered, notwithstanding that some weeks ago the 
salemasters advanced the wages of the miners 6d. a day, while 
the agitation for an increase from the ironmasters is still going on. 
Though the miners in Fife and Clackmannan have been locked out 
since the 26th May, the stores at some of the collieries yet remain 
unexhausted, and these, along with the output of the small works 
unconnected with the Mineowners’ Association will, it is believed, 
be sufficient to meet all requirements for a considerable time. 

A conference of miners’ representatives took place in Glasgow on 
Thursday last, when delegates were present from Fife and Clack- 
mannan, Mid and East Lothian, Stirling and Linlithgow, Maryhill, 
and one or two other districts in Lanarkshire. It was arranged that 


of ti At Thorncliffe, for instance, the manufacture of gas 
manufacturing plant for Leeds and other towns is finding a good 
deal of work; whilst at Butterley, Codnor, Staveley, &c., large 
pipes for water and gas mains are being steadily produced. 

None of the special trades of this town are at all well employed, 
so that at many of the larger establishments the complement of 
men engaged is 50 per cent. under that of three or four years 
ago. Even the armour plate departments are not running full 
time, although there is still a good bulk of plates in the shops, 
A good deal of interest has been excited by the experiments 
made at Shoeburyness last week with the new steel-faced wrought 
iron armour plate, made on the principle invented by Mr. Alexander 
Wilson, of the Dronfield Bessemer Steel Works, near Sheffield, 
who is brother to Mr. George Wilson, the managing director of 
Charles Cammell and Co., Limited. I presume you will have 
a report of what was done at Shoeburyness, but I may just 
state here that so far as can be ascertained the trial was 
decidedly favourable to the new mode of construction. A 
plate made entirely of steel was utterly demolished by the shot, 
but Mr. Wilson’s combination steel and iron plate withstood the 
attack of chilled Palliser shot, at a distance of seventy yards, in 
the most satisfactory manner—the plate being 9in. only in thick- 
ness. Several other modes of constructing armour have, I believe, 
been invented recently by local experts. 

In edgetools and special sorts of engineering requisites there is a 
fair amount of work in hand, particularly in the shops of some of 
the older houses in these branches. Our best customers are our 
larger colonies—whence, nevertheless, we hear very disquieting 
rumours as to the rapid advances which are being made in those 
markets by the American-made tools. The great strides made by 
the United States in these respects is also fully confirmed by the 
reports of the British firms at the Centennial Exhibition, and they 
are more than anything else calculated to impress the minds of 
working men, who are always suspicious of any statement against 
their own views unless it emanates from a source absolutely beyond 
suspicion—as in these cases. 

In the file trade there has been some ferment, owing to two 
large firms—Messrs. Spear and Jackson and Messrs. Bedford and 
Sons—having given their men notice of a reduction of 10 per cent., 
but after considerable negotiating the notices have been with- 
drawn. 


The coal trade remains in a quiet state, most of the markets 





| being in a pletiaoric condition. 


meetings should be held throughout Lanarkshire with the view of | 


getting the wages of the men employed in the ironstone pits 
advanced, and a resolution to support the men of Fifeand Clack- 
mannan in their present struggle was renewed. : 

The miners of Kilmarnock, Galston, and Hurlford, have held a 
general meeting at the latter place in connection with the agita- 
tion for an advance of wages from 3s. 6d. to 4s. per day. There 
was a large attendance, and it was resolved that if the demand for 
an advance of 6d.a day be not complied with, means should be 
taken to ballot out a works to be put on strike for}an advance of 
ls. per day. 


he Derbyshire and South York- 
shire collieries are sending a good deal of house coal to London, 
where the merchants are putting a large proportion into stock. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE iron trade of Wales is in a transitional state, and I have 
every reason to believe that if a substantial business is to be carried 
on, it must be upon an entirely new footing. 

A gentleman, intimately connected with the Welsh trade, states 
that every time he visits London, one of his customers repeats the 
query, ‘* Where can I 0 some of the old P. I. Co.’s bars?” This 
has referz2nce to the bars formerly turned out at the Plymouth 
Ironworks, when under the direction of the late Anthony Hill. 


From this he inferred that if the Welsh ironmasters paid more 
attention to the make of merchant iron, and less regard in getting 
large rail orders at rates which did not pay the working, there 
might still be a trade in Wales. There can be no question but that 
many of the leading ironworks ironmasters in Wales have studiously 
ignored small orders, and have devoted themselves to large con- 
tracts. Now that no large contracts can be entered into, stagna- 
tion prevails, but as merchant iron is in steady demand at all times, 
it is to be regretted that Welsh mak do not d d the 
business, 

There is another point that is deserving of notive in this transi- 
tional era. The works lying up in the hills, twenty or even thirty 
miles from the seaboard, are awkwardly placed for competition. 
In the make of steel, for instance, Welsh ore is now put out of the 
market until a way has been found to eliminate the phosphorus. 
Foreign ore, principally Spanish, is the best adapted for steel, and 
thirty miles carriage inland is too serious a handicap in this age of 
competition. Hence, I take it, that the iron and steel works of 
the future wil! be on the seaboard, either at Newport or Cardiff, 
and that the ironmaster who is to transact a large business will 
have to descend to the various varieties of iron make, just, for 
illustration, as tradesmen who have been accustomed to certain 
specialities find it necessary to enter into general trade to meet the 
—— of the age. 

he iron exports of the week included 29 tons of tin plates 
Bentes and 40 tons iron hooping for Benisaf. Most of the rails 
sent away were for Gothenburg and Baltic ports. The total amount 
of iron and steel sent from Wales was under 3000 tons, and of 
this Cardiff contributed 1077 tons. 

A compact little works with large freehold, known as the Caldicot 
Iron and Wire Works, isin the market, and will be brought to the 
hammer next week. Ihear rumours of Ynysced Ironworks havi 
been sold, but nothing is quite itive yet, though it is certain 
that negotiations are pending. Rhymney has been shipping rails 
largely this week for Seville, and Dowlais for Dedesgatch. Trade 
continues about the same. At few works is there anything like a 
plenitude of work, and labour work is necessarily extremely low. 
Ebbw Vale has given notice of a cessation of contracis at Ponty- 
moel Tin Plate Works. 

There is at length good news to be reported upon the Swansea 
tramways. I hear that they have been taken in hand by gentlemen 
who are known for their successful energy, so the prospect is now 





In tin plate there is still a large trade doing, but at a very small 
profit, if any. One large producer in the Swansea district tells 
me that he turns out 3000 boxes a week, and could turn out more, 
but there is no inducement to get business, as there is no profit to 
be had. Another maker informs me that he has obtained an order 
for 10,000 boxes, but the figure is exceedingly low. Evidently 
there is a good demand, but prices are vexatious. 

There is a great deal of ferment amongst the coliiers in the 
Aberdare, and, indeed, in other valleys. Union ideas, objection 
to the action of certain masters, to the action of the Conciliation 
Board, and the Abernant and Plymouth difficulty, are all brewing 
together, and, I fear, will make trouble. One thing seems to be 
resolved upon —first, that the colliers, as a body, will be strongly 
appealed to by union agents to enrol themselves in a Welsh union, 
as the National ; and, secondly, that if the Abernant and Plymouth 
colliers come out at the end of the month there will be a levy 
raised in most, if not all, of the collieries. 

There has been a falling off in the coal trade during the week, 
and though a rua through the Aberdare, Rhondda, Merthyr, and 
Rhymney valleys shows little or no alteration of output. the 
export list indicates that there is a marked decline, the whole total 
from the Welsh ports only amounting to 97,185 tons. 

The stagnation at the Cardiff docks was considerable this week, 
and I hear that as most of the work done of late represents orders 
received some time ago, and that as no orders, or next to none, are 
coming to hand, that future prospects for coal shippers are 
dreary. 

These ups and downs are inseparable from the coal trade, and a 
dull month or two before the autumn trade opens may be confi- 
dently expected. 

That there is some hope in the future is shown by the fact that 
a contract was signed last week for a new screw steamer at Cardiff 
of 2500 tons burden, and that shipping has paid tolerably well of 
late, by the fact that a new venture in a coal steamer paid 20 per 
cent. lately. 

The Dowlais Company are sending coal to France from New- 
port. Nixon and Co. are also loading at Newport, and other 
Cardiff firms use this port. 

Trade continues lamentably dull in the Forest of Dean, and 
there are serious rumours of an old firm being on the eve of 
blowing out their furnaces. 

There seems now no doubt but that on the Ist August the 
Great Western train will be connected with the Taff Vale at 
Merthyr. When the passenger traffic on the Taff Vale justifies the 
change there will be a fifth train put on at Cardiff. 

The coalowners of the Merthyr district are again in arms against 
local assessments, 








SouTH KENSINGTON MusEuM.—Visitors during the week ending 
July 2lst:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,583; mercantile marine, building 
materials, and other collections, 3814. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 6 p.m., Museum, 
3212; mercantile marine, building materials, and other collections, 
228. Total, 19,837. Average of corresponding week in former 
years, 18,399. Total from the opening of the Museum, 16,456,750. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS.—BRISTOL MEETING. 


In our last impression we gave four of the papers read before 
the Institution of Mechanical Engineers at Bristol, and we now 
give, on another page, the paper by Mr. Froude, F.R.S., to 
which we referred last week. 


After the reading of papers on Tuesday, the first day of the 
meeting, the members visited different places and works in and 
near Bristol, including the Avonside Engine Works, the Gas- 
works, Mesars. Fox, Walker, and Co,’s engine works, Wills’s 
Tobaeco Factory, and others. At the first of these, fixed and 
locomotive engines and boilers, of different designs and different 
stages, were seen, and a machine for forging bolts and nuts from 
round iron bars was examined with much interest. The bar is 
heated to a white heat, and then placed, near its end, in between 
a pair of jaws actuated by cams, which intermittently cause it 
to be held tight and to be set free. At the moment when held 
tight, a die, with motion at right angles to that of the jaws, 
approaches and “upsets” the end of the bar, and in two or 
three strokes it is sufficiently enlarged to form the head of a bolt 
or of the nut for a nut of the same size. It is then, while still 
on the rod from which it is formed, swaged to the proper form, 
and the last stroke is caused either to finish the head, or, if nuts 
are being made, to punch the hole, by a punch working horizon- 
tally—as does the upsetting die—the core from which remains 
on the end of the rod. 

In the evening of Tuesday « conversazione was held at the 
Merchant Venturers’ Hall, at the invitation of the President and 
Mrs. Hawksley. A few models of interest were shown during 
the evening, to some of which we refer elsewhere. 

On Wednesday the reading of papers was followed by the 
visit of a party of the members to the Clifton Suspension Bridge 
and to Leigh Woods, others directing their attention to the 
different places of interest not visited on the previous day. . In 
the evening about one hundred members and guests sat down to 
the Institution dinner, at which Mr. Hawksley occupied the chair. 
On Thursday morning about 140 members left Bristol by a special 
train provided by the Great Western Railway Company, for 
New Passage, where they embarked on a steamboat, also pro- 
vided hy the Great Western Company—who in every respect 
uost liberally became the hosts of the Institution for the day 
and crossed the Severn to Portskewet to visit there the railway 
tunnel works, whither they were accompanied by Mr. William 
Dean, chief locomotive superintendent, and Mr. Appleby, 
divisional locomotive superintendent for South Wales. On 
wriving at Portskewet the visitors walked to the Sudbrook 
shafts of the tunnel works, where Mr. J. J. Geach and Mr. A. 
Gooch explained to the visitors all that was to be seen above the 
ground surface, most attention being given to the rock drill which 
we shall illustrate with Mr. Geach’s paper on the mechanical 
appliances in use in the tunnel, in our next impression. The 
drill was shown in work by Mr. Geach. Pieces of stone of the 
same description as that found underground were placed on a 
bench, and one of the drills affixed and connected with the air- 
compressing machine. The stone was the pennant, a hard red and 
grey sandstone, and a very hard piece of conglomerate found in 
the upper part of the shaft now being sunk, also formed a good 
specimen to test the borer upon. The drill was worked by com- 
pressed air at a pressure of 60 lb. to the square inch ; it worked 
at the rate of 600 to 700 strokes per minute, and made a hole 
an inch and a-balf in diameter through the piece of rock, about 
15in. thick, in about three minutes. Its average speed of boring 
is such that the tunnel heading has progressed 9ft. per twenty-four 
hours, but under favourable circumstances it has reached 15ft. 
The air compressors, by which the drill is driven and the work- 
ings ventilated, were also shown, and the pumping engines— of 
the old cumbrous Cornish type, by which the workings are 
drained, and which is capable of throwing 100,000 gallons per 
hour—were seen at work. The visitors were also shown the new 
permanent shaft in course of construction, and which is to be 
fitted with a pump capable of throwing 150,000 gallons an hour 
a height of 180ft. The shaft is already sunk 180ft., and the 
work is being rapidly forwarded. We have so recently referred 
io this work that it is unnecessary to dwell upon it here. Having 
remained some considerable time at the tunnel works, the visitors 
returned to the steamer, by which they went down the channel 
past Clevedon, and after a pleasant cruise the party was landed 
at Portishead, and went to view the docks, Mr. Barbenson, resi- 
dent engineer, and Mr. Daniel, contractor, pointing out the chief 
features of the work. These docks will, apparently, afford large 
accommodation for all such vessels as can pass through the gates, 
which have a width of about 66ft., and which are now nearly 
completed under the hands of Messrs. Moser and Sons. A large 
area of land has been secured, by which very large extensions of 
the docks could be made, 

The visitors then re-embarked and were conveyed to the large 
docks at Avonmouth, which were inspected, particular attention 
being paid to the hydraulic machinery placed at all necessary 
points round the dock and the engines, pumps and accumulator, 
by which these are supplied with water under pressure. This 
visit was hurried and the inspection very superficial, but most 
were quite prepared to leave the docks and re-enter the steamer, 
with which they had a very pleasant run up the river Avon to 
the Cumberland Basin, passing scenes of historic, geological and 
general interest. In approaching and passing under the Clifton 
suspension bridge it was remarked that the cradle suspended 
under it for purposes of repair and painting was a disfigurement 
which should be removed. If it cannot be wholly removed, it 
would probably look better at one side close to an abutment, 
rather than out under the centre, where its proportions are 
larger in comparison than they would be under the corner. 

On Friday the members were again the guests of the Great 
Western Railway Company, by whom they were conveyed by a 
special train to Swindon to see the great locomotive and carriage 
works of that place. Here they were met by Sir D. Gooch, Bart., 
and Mr. Dean, C.E., and were first conducted over the carriage 
works, where a new sleeping carriage attracted attention. The 
compartments of these each contain six seats, which may be 
lowered so as at night to form very comfortable couches. 
After luncheon, provided by the Railway Company in the 
hall of the Mechanics’ Institute which adjoins the works, the 
party visited the Swindon Works proper. The walk through 
the works afforded much that was interesting—as, indeed, may 
be imagined, when it is remembered that the works give employ- 
ment to about six thousand workmen. There was, however, 
little demanding special notice. 

The special train with which the party was conveyed to 
Swindon was fitted with the Sanders’ automatic vacuum brake. 
Several stops were made, with the object of showing the mem- 
bers its capabilities, and on two ef these the speed of the train, 
distance run after application of the brakes, and time occupied 
in stopping, were correctly ascertained. The total weight of the 
train, including the estimated weight of the passengers, was 
166 tons 9 cwt. Of this the engine weighed 33 tons and the 
tender 33 tons, The train consisted of six composite carriages, 


each weighing 12 tons 9 ewt.; two brake vans, weighing 12 tons | Among other models shown at the conversazione was one of a self- 
5 ewt. and 12 tons 10 cwt.; and one inspection saloon, weighing | relieving sluice, designed by Mr. F. M. G. Stoney, C.E., to which 
12 tons. The engine and tender, and all the carriages, had six | we must refer on another occasion. 

wheels, the inspection saloon having but four wheels. The} Asa brief change, the Bristol meeting was undoubtedly wel- 
vacuum brake was fitted to 52°3 per cent. of the whole train | come to a large number of the members; but it can hardly be 
weight, the engine being fitted with a steam brake to its driving | expected that the excursions will bear much fruit, and with one 
and trailing wheels, the leading wheels not being fitted with any | exception it must befallowed that the papers read at the meetings 
brake. The tender and the remainder of the train were fitted were below the usual standard. 

with the hand brake, one of the brake vans being fitted with | 
both hand and vacuum brake. The following are the particulars | 

















of the trial stops :— 
Experiments with the Sanders’ Automatic Vucuum Brake, 














Speed | Distance | Time 
Gradient. in } runin in 
| miles. | stopping. | stopping. 
Perhour.| Yards, | Seconds. 
First stop near Path; all | Rising i 
brakes applied - oo | 1 im 550 | 45 | 157 j 15 
| | } 
Second stop near Swindon; | | | | 
all brakes applied except Rising | 
vacuum brake on brake van | 1 in 660 | 53 |. 233 16_ 


i 





These experiments were not, of course, supposed to prove any 


argument with reference to continuous brakes, but merely to | 


show the working of that being carefully tried by the Great 
Western Company. It will be seen that in these illustrative 
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THE UNITED STATES GOVERNMENT AT THE 
PHILADELPHIA EXHIBITION. 
(Concluded from page 58.) 


The Bureau of Education, which, it should be remembered, 
| exercises no control whatever over the educational institutions 
| of the country, either of high or low grade, but merely occupies 
itself with the collection of statistics and diffusion of information 
on such matters, got together rather a heterogeneous lot of arti- 
cles for exhibition, by no means of as much value as the educa- 
tional collections exhibited by several of the single States in the 
Main Exhibition Building, but still there were some things 
worth notice. Besides volumes of reports published from time to 
time, there were models and drawings of school buildings, from 
the log cabin of the backwoods, and the adabe house of New 
Mexico and Arizona, to the handsome and well finished public 


school houses of Boston, New York, Philadelphia, and even much 


smaller places on the Atlantic 
side of the Continent. The 
details of heating and ventila- 
tion were gone into to an extent 
to imply that these important 
matters were much more 
strictly looked after than is un- 
fortunately often the case, some 
of the most architecturally pre- 
tentious school buildings in the 
large cities being notoriously 
ill-ventilated, and either exces- 
sively or imperfectly warmed ; 
sehool furniture, some of it 
well, some very ill fitted to 
maintain the comfort, health, 
and eye-sight of children, 
through the long hours of a 
school day; school books— 
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including those with raised 
letters for the blind—school 
apparatus, chiefly physical and 
chemical ; diagrams and maps ; 
casts and models, for instruction 
in drawing; appliances for 
athletic exercises ; in fact, school 
equipment generally was illus- 
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trated with more or less com- 
pleteness. There were photo- 
graphs of a number of the 
higher institutions of learning 
in the country; in some in- 

















stances—as in those of the Massa- 
chusetts Institute of Technology, 
and Stevens’ Institute of Tech- 


Y 


N nology, Hobokin, New Jersey— 
ain sets NS not only giving exterior eleva- 





tions of their buildings, but 
interior views of their libraries, 
museums, and working labo- 
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| ratories ; while additional infor- 





APPARATUS FOR BURNING ANTHRACITE. 


trials the first stop was made with the brakes on the tender and 
two carriages applied by hand in the usual way; and in the 
second stop the brake on these carriages, as well as on the tender, 
was applied by hand. Had these been replaced by the vacuum 
brake, or if their application could have been secured absolutely 
simultaneously with the continuous brakes, better results would, 
it may be assumed, have been secured. But under these cir- 
cumstances the results obtained compare very favourably with 
any trials that have yet been made. The brake has been fitted 
to twenty-eight vehicles, and arrangements are being made for 
fitting a few others for further experiment. One train has been 
running from Swindon to Taunton and back, 171 miles daily, 
since November last, making thirty stops each day ; and another 
train has been running for about two months from Swindon to 
Weymouth and back, 1814 miles per day. As far 2s the trials 
have yet extended, the brake has, we understand, worked to the 
satisfaction of the Great Western Company, but it has not yet 
been tried in continuous working on expresstrains, It is evident, 
however, that the continuous brake question is receiving the due 
and practical consideration of the company. 

Of other noticeable things shown to the members during their 
visit to Bristol, was a steam tug, with boiler fitted with appa- 
ratus for burning anthracite. This we illustrate above, and 
will be seen to consist simply in the use of a wide, deep 
hollow fire-bar, perforated at b, near the top at the sides, and with 
one end open for the admission of air, which is supplied by means 
of a Korting’s jet blower, as shown in the illustrations. The 
steam required to work the blower is, of course, passed through 
the bars into the furnace with the air, and probably to some 
small extent assists in obtaining the combustion of the anthra- 
cite, which, as we saw it in the tug boiler, was perfectly satisfac- 
tory, judging by the bright clearness of the fire, and the strong 
white and yellow flame above it. The bars used are Perkins’ 
patent, as made by Mr. T. W. Williams, of Swansea, and it seems 
that the passage of the cold blast slightly damped with steam, 
effectually prevents the injurious heating of the bars. The 
system has, we understand, been in use some months with some 
Cornish boilers with satisfactory and economical results, the 
anthracite used being that from the Llanelly and Swansea col- 
lieries, Hitherto anthracite has been but little used for steam 
purposes, but with the arrangement to which reference has been 
made, and which it will be seen is not costly, there seems no 
obstacle to its being used at sea, with the attendant advantages 
of economy in the cost of fuel, and in the space required for its 
stowage. 

Mr. Samson Fox, of the Leeds Forge Company, exhibited a 
length of about four feet of a corrugated flue of 36in. diameter, 
for Cornish, Lancashire, or marine boilers. The corrugation is 
effected by special machinery and with iron of special make, the 
corrugation being regular, and in the specimen shown of a mean 
depth of 1}gin. The flues are welded previous to corrugating, 
and are to be made in lengths up to 7ft. The advantages of 
this form of flue are obvious, the increase in strength and light- 
ness being of great importance for marine boilers. Experiments 
are to be made to test the strength of the flues, and it will be 
interesting to learn the results of the comparative tests to ascer- 
tain their value with reference to economy in steam production. 


mation was obtainable from a 
large collection of college re- 
ports, “ catalogues,” —#.¢., annual 


_ lists of teachers and students, announcements of courses of study, 


&ce.—and other special publications, The general impression 
made upon a European by what he first sees under commonly 
favourable auspices of the elementary school system of the 
United States is almost sure to be favourable, and much of this 
favourable impression will undoubtedly remain ; but it is likely 
to become modified if time and opportunity be afforded to bring 
out the weak points, especially the strong tendency to over culti- 
vation of mere memory with no corresponding growth of reason- 
ing power, and the equally marked tendency to carrying out a 
system by dead monotony of drill, without due regard to indi- 
viduality of mind—these defects applying to teachers and pupils 
both, and reacting from the one to the other. On the other 
hand, the first impression of the average American “ college,” or 
“university,” is most likely to be unsatisfactory, and strongly 
suggestive of pretence and want of thoroughness and liberality 
of scholarship ; but this feeling, too, will generally undergo some 
change on further acquaintance, when it is found that if American 
colleges have some undeniable and very grave defects. of their 
own, they are comparatively free from some others but too well 
known in Europe, and when it comes to be seen that, with the 
objects necessarily in view before the young men of the present 
day, and under the conditions which surround them in the United 
States, a fair proportion of the colleges at least are doing—not, 
indeed, the best work—but very fair work for their day and 
generation. One of the charges which may most fairly be urged 
against them is undoubtedly the restriction of their aims too 
narrowly to the mere duty of teaching, and the general neglect 
of the further duty of helping forward the increase of human 
knowledge by original investigation, whether in science or 
literature. One of the most interesting innovations upon 
European usage—one of which some suggestion was made by 
parts of the collection under notice—is perhaps the attempt 
which several American colleges have been for some time making, 
to arrange a system of general or liberal study based upon 
modern languages and literature, elementary mathematics, and 
the natural sciences, whicli shall prepare the student for technical 
and higher industrial study afterwards, bearing to it the same 
sort of relation as the traditional course of classics, higher mathe- 
matics, and logic has been supposed to do to the professional 
studies of theology, law, and medicine. How far success will 
attend this attempt to provide a new field of disciplinary or 
training scholarship remains to be seen ; the experiment is being 
tried under favourable conditions at several American seats of 
learning. Amongst the specimens shown of educational results, 
those most deserving of notice were the first fruits of the efforts 
to introduce instruction in art. In this direction the Women’s 
Art School of the Cooper Union, New York, exhibited freehand 
drawings with pencil and crayon, flower paintings from nature, 
industrial designs, miniatures, coloured photographs, &c., and the 
Firee Evening School of Art, of the same institution, had exam- 
ples of mechanical and architectural drawing. In the collections 
from Massachusetts and other States, there were many other 
specimens. Last, but not altogether to be overlooked, were 


illustrations of the teachings, industrial and literary, at the 
Indian agencies—the Tallahassu School among the Creeks, the 
Yakama agency in Washington territory, the schools for Pawnees, 
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Kiomas, and other wild tribes who show any willingness to 
settle. down to a peaceable, perhaps in time a civilised life. 

The Pension Bureau, occupied mainly with the duty of looking 
after the disbursement of money granted by Congress to the 
remaining men of former volunteer armies, had little to present 
of general interest. For Americans, there were some curious 
selections from the archives of the office relative to the War of 
Independence. 

The Indian Bureau made a very large and important display, 
but, conjointly with the Smithsonian Institution, their united 
colleetion will be noticed presently. 

(6) The Department of Agriculture.—This office, which was at 
one time a mere branch of the Patent-office, and afterwards a 
bureau of the Interior Department, was a few years ago made 
independent, its head — the Commissioner of Agriculture — 
reporting directly to the President. Its operations have heen 
severely criticised, and great doubts are entertained by many as 
to the practical advantage derived from maintaining it. Certainly 
it seems that its funds are too largely expended upon conferring 
petty favours, and answering petty questions for farmers all over 
the country, rather than upon dealing with agricultural problems 
of great and general importance ; but it no doubt does accomplish 
some good, and may, perhaps, attain to more in time, if it 
gradually becomes more independent of the favours and the 
whims of members of Congress, and their less-informed con- 
stituents. 

The Statistical Division exhibited large outline maps of the 
United States, showing distribution of forests and cleared areas ; 
extent and value of farm lands, and amount of chief crops and 
animal and yegetable farm products; statistics of farm animals 
in use, of industrial education, and agricultural wages. Large 
tables and diagrams gave further information under these heads, 
and served to illustrate the immense value of the agricultural 
industry of the country. The following figures may, for examp'e, 
be quoted in reference to the twocrops of wheat and Indi 
corn ;— 


Bushels. 
Wheat annually produced (average from 1870 to 1874) 261,015,920 
- > consumed = * », 167,382,390 
Indian corn ,, uced am > . 992,258,900 
= > consumed * oe - 949,178,474 


representing a production of about 55 lb. of cereal food per head 
for the whole human race, although the larger part of the maize 
really goes to feeding cattle. 

The Botanical Division sent a collection of all the timber 
trees of the United States, in sections, showing exterior and 
interior surfaces, with specimens of the flowers, leaves, and 
fruit ; also herbarium specimens of the more important grasses, | 
and photographs and drawings of fungi, edible and injurious. 

The Entomological and Practical Farming Division had a 
mounted collection of insects, beneficial and injurious to vegeta- 





tion, and one of birds, beneficial and injurious to farmers and 
fruit growers; types of poultry, showing the effects of various 
croases ; wax models ’of fruit and vegetables; grains and cereal 
products ; textile fabrics of the United States, with specimens of | 
their manufaeture; paper making materials ; and tobacco from | 
different States, and grown on various soils. 

The Microscopical Division showed large coloured plates 
illustrating the appearance of important, because destructive, 
microseopie fungi; of the various structural elements of plants, 
and the meaus of detecting them, &c. 

The Horticultural Division had specimens of economic and 
utilisable plants, representing in various ways the results of | 
growth and culture in reference to cotton, corn, grapes, tobacco, 
broom, eorn, sorghum, yucca, &c. 

And the Chemical Division exhibited long rows of bottles, 
with specimens of typical soils, either fertile or in some cases 
specially sterile—as the “alkali earth” of the great plains ; raw 
and rhanufactured manures, including the valuable phosphates | 
found im such large quantity in the bed of the Ashley River, 
near Charleston, South .Carolina; the fish guano obtained from 
the residue of the extraction of mastadon and other fish oil; the 
dried flesh and dried blood derived from the great pork packing 
operations of the Western States, and other important sources of 
domestic supply; and manufactured products of agricultural 
origin, such as flour, starch, sugar, wine, beer, butter, cheese, oils, 
oil-cakes, and the like. 

(7) The Commission on American Food. — Fishes —Quite a 
recent and probably a temporary offshoot of the Government 
makes an interesting display, which merges into and is united 
with a part of the museum collections of the Smithsonian I[nsti- 
tution, so that the joint result is a sort of general illustration of | 
American fishing, hunting, and trapping, both as a branch of 
industry and for sport. Two large refrigerators with glass sides 
and ends, the remarkable control of temperature in which has 
been noticed in another article, serve to exhibit in a fresh state 
a number of American fish of special table value and attracting 
attention by their size, such as the pampans of the Gulf of 
Mexico, the blue fish, the sea bass, the drum, &c. The consump- 
tion of ice in these is pretty heavy to keep the thermometer 
inside at 18 deg. or 20 deg. Fah., while outside it is at 90 deg. 
or 95deg. In the larger refrigerator about 500 lb. of ice and 
1 to 14 bushels of salt were used each day during the hottest 
weather of July. A large—as far as possible a complete—series 
of photographs to good scale of all food and other fishes found 
in American waters, salt and fresh, hangs upon the wall; while 
sundry stuffed specimens are also shown, extending not only to 
fish but to other aquatic animals, and including fine examples of 
the true crocodile of Florida, the common alligator of the south- 
western rivers, the green turtle from the Florida Keys, &c. 
There is a fully articulated head of the Arctic whale, showing 
the whalebone and fringes in position. A number of aquaria 
are used to contain living fish, renewed and added to from time 
to time; but these were kept in another—the Agricultural— 
building, under more favourable conditions of temperature and 
shade. Hatching cisterns, rearing boxes, and all the parapher- 
nalia of artificial fish breeding were to be found, with models of 
fish-ways, tanks and cans for transporting live fish and lobsters. 
Then come all the many contrivances for catching fish—fishing- 
boats and canoes of various kinds, and models of the larger sail 
boats, boat fittings; nets and seines; model showing disposition 
of large pound-nets, lobster-pots and lobster-houses, eel-pots, 
weirs; grappling gear to recover lost trawls; fishing-lines for 
deep-sea and river; rods, reels, hooks, including rich specimens 
of bone and wood from Alas’.a; artificial flies and other baits, and 
salmon and eel gaffs and spears. Then follow the special knives 
and other tools used in connection with the great sea fisheries 
for cutting up, cleaning, and preserving mackerel, herrings, cod 
halibut, &. A whale boat was shown in complete order and 
ready to leave the ship in pursuit, with line and “tub,” har- 
poons, lances, “boat spades,” water-keg and’ boat lantern stowed 
ready for use, The whaling gun and projectiles, bomb-lances, 
and whaling rockets were shown in a separate case. We have a 
full set of the tools employed in cutting up the blubber with the 
“spades” adapted to different parts of the huge carcase, and 
models of the “try-works” for boiling blubber and obtaining 





| brick, fire-brick, potters’ ware, glass, boiled salt, &c. 
| altogether form the material for a valuable and instructive collec- 





whale oil. Side by side with these appeared the Eskimo lances, 


buoys, ice chisels, &c., used in the pursuit of the seal and walrus. 
Samples of the various fish oils were shown, and a model of a 
factory for making “menhadin oil;”* as also dresses of seal and 
fish skins, isinglass and “fish sounds,” whalebone, and other 
industrial products derived from aquatic animals. 

For the land there were traps of sundry kinds, from those 
intended for catching rabbits, partridges, and musk-rats up to 
massive iron affairs for moose and grizzly bears, and Eskimo 
“stomach springs” of solid whalebone to be swallowed by 
brown and Polar bear's, showing the principal means employed in 
capturing the valuable fur-producing animals of the northern 
part of the interior of America. Hunters’ rifles and shot-guns, 
with their accessories, air-guns, ammunition pouches and belts, 
game bags, trappers’ and fishermen’s clothing, boots and 
mocassins, camping aud fishing stoves, cooking utensils all 
follow ; and the Smithsonian Institution contributed from its 
collection a number of stuffed specimens of the more important 
land mammals and birds. . 

(8) The Smithsonian Institution, which, although the result 
merely of the private bequest of an Englishman, Smithson, to 
the United States Government, has for many years done im- 
portant service to the cause of science, and has, as a part only of 
its work, laid extensive foundations for a future independent 
national museum, had much larger contributions to the Philadel- 
phia Exhibition, of which contributions portions have already 
been described in this and otber articles. Besides the publica- 
tions of the institution itself, three collections have been sent, 
namely, one to illustrate the animal, and one the mineral 
resources of the United States (the vegetable kingdom being left 
to the Department of Agriculture), and a third in illustration of 
the ethnology, and to some extent archieology, of the country. 

The first of these was united with the material plant on 
exhibition by the Commission on Food Fishes, and has just been 
briefly noticed. The second has been in its most important por- 
tions described in an article on the production of the precious 
metals, while, however, the best part of this collection consists of 
the gold and silver ores of the far Western States and territories, 
and these were much more fully represented than the minerals 
of any other part of America—there was much besides of value. 
The anthracite of Pennsylvania ; bituminous coal of West Virginia, 
Alabama, Indiana, and Missouri; iron ores of New York, New 
Jersey, Pennsylvania, Virginia, West Virginia, Alabama, 
Tennessee, Ohio, Missouri, and Michigan; native copper of 
Michigan from the shores of Lake Superior, and copper ores of 
North Carolina, Tennessee, Colorado, and Arizona ; lead ores of 
Virginia, Missouri, Utah, and Nevada ; zinc ores of New Jersey, 


| Virginia, and Missouri; nickel and cobalt ores of Pennsylvania ; 


mercury ore (cinnabar) of California ; chromic iron of Pennsyl- 
vania and Maryland ; manganese oxides of Virginia ; marble and 
limestone of Vermont, Pennsylvania, Tennessee, and Alabama ; 
granite of Maine, Massachusetts, and Virginia; porphyry of 
Massachusetts ; turpentine of Connecticut; roofing slate of 
Vermont and Virginis ; pipe-clay, potters’ clay, and fire-clay of 
Massachusetts, New York, and New Jersey ; kaolin of Delaware 
and Virginia; glass-makers’ sand of Vermont, Massachusetts, and 
New Jersey ; hydraulic limestone of New York and Virginia ; 
gypsum of Virginia; heavy spar of Connecticut, Virginia, and 
Missouri; corundum of North Carolina; emery of Massa- 
chusetts ; large sheets of mica of North Carolina ; phosphatic 


| nodules of South Carolina ; rock salt of Louisiana; salt brine of 
| New York, Virginia, West Virginia, Ohio, and Kentucky ; native 


sulphur of Louisiana and Nevada; and petroleum of Pennsyl- 
vania, West Virginia, and Ohio—with numerous specimens of 


| more or less completely manufactured preducts from these, such 


as coke, cast iron, puddled and rolled iren, spiegeleisen, cement, 
Bessemer and Siemens-Martin steel, lime, hydraulic cement, 
&e., 


tion, though one in which a person fairly familiar with the 
mineral resources of even a few States will not fail to find many 
lacune. 

The third or ethnological collection was united with that of 
the Indian Bureau of the Department of the In‘erior, as already 
mentioned, and the joint exhibition was one deserving high 
praise—it may no doubt be said with safety that no such collec- 
tion has ever before been brought together in illustration of the 
havits and modes of life in peace and war of the native tribes 
inhabiting United States’ territory. The geological exploring 
expeditions of Dr. F. V. Hayden and Mr. J. W. Powell furnish a 


| superb series of photographs of the Indians themselves, and their 
| costumes and styles of living, as well as of scenery in the Indian 


country. Besides a long array of these on paper, a large screen 
served to show, mounted transparently, a number of splendid 
negatives on glass, some as much as 2ft. 6in. square. On the 
results of the same explorations have been based a set of topo- 
graphical and geological models, in bold relief, of some of the 
most remarkable features of the regions visited. Thus, the 
geyser of the upper Yellowstone—the so-called Yellowstone Park 
-—the great canon of the Colorado, the cliffs of southern Utah, 
the Elk mountains of Colorado, the ancient cave towns of Colo- 
rado and Arizona, and ancient terraced cliff houses in the canon 
of the Rio Mances, illustrated in relief. There were in like 
manner models of the huge mounds raised by extinct races in 
Wisconsin and Ohio, whose ground plan presents roughly the 
outlines of various animals. 

There was a large collection of prehistoric objects of worked 
stone, with, in many instances, similar products of Indian handi- 
craft of modern times, including the raw material—pieces of 
flint, &c.—flakes and cons of flint, quartz, and obsidian, rude and 
unfinished implements, arrow and spear heads, dagger-shaped 
implements, implements for boring, cutting and digging, wedges 
and tomahawks, discoidal stones, stone vessels, mortars and 
pestles, and stone pipes. Some are splendid specimens of chip- 
ping, 10in. or 12in. in length. One curious example of a new 
material put to an old use was afforded by an arrow-head of the 
Oregon Indians chipped out of bright blue—doubtless, cobalt- 
coloured —glass, of course obtained from the whites. Of ancient 
implements there were other examples in copper, bone—some 
showing the marks of stone tools—clay, shell, and wood. 

The life and habits of the red man of the present day were 
represented by case after case of objects of the most various 
kinds, many of them indicating the bestowal of days or weeks 
of patient labour, and treasures doubtless to their original pos- 
sessors. Curious forms of Indian food, bread from the pinon 
nest, mosquito, and agava, dried crickets, even edible earth ; 
drinks, narcotics, and medicines ; clothing in full suits, from the 
war dress with eagle plumes of Red Cloud, the chief of the 
0 Sioux, to women’s waterproof dresses, from the Alaska 
Indians of Behring’s Straits, made of the thin intestines of the 
sea lion, and finely braided and trimmed with feathers ; mocas- 
sins and snow-shoes, models of houses and huts, and one full- 
sized Arrapaho tent or “lodge,’’ of dressed and painted buffalo 





* Of this fish, the menhadin, or pogy, which is too bony to be of much use 
aa food, there were taken in 1875 no less than 563,327,000, from which were 
— 2,681,487 gallons of oil, and 53,625 tons of compressed fibre and 

e, used in the manufacture of mixed manures under the name “ fish 
guano, 


skins erected on lodge poles ; grotesquely carved and painted 
door-posts, 12ft. or 14ft. high, of a place of worship, from near 
Paget Sound ; an immense specimen of the Indian dug-out 
canoe from Vancouver's Island, made from a single log, and 
measuring 60ft. in length by 8ft. beam and about 4ft, deep in 
the middle, strangely decorated with bright-painted heads, ordinary 
bark and log canoes, and skin boats of the Gros Vantras Indians 
of Dakotah, made of hides stretched upon a frame of twisted 
grape-vines ; sleeping mats and suspended cradles ; cooking and 
eating utensils of earthenware, carved horn, wood, and stone ; 
baskets and raw hide pouches; pipes and tobacco-boxes and 

8; lances, bows and arrows, clubs, tomahawks, quivers, and 
shields ; saddles, bridles, halters, horse-trappings, and sleighs ; 
rude agricultural and mechanical implements, including those 
used in procuring furs, in spinning, weaving, sewing, and 
embroidery ; articles of the toilette, such as combs, mirrors, 
head scratchers, and sticks for painting the body ; personal orna- 
ments of feathers, quills, beads, and the like ; articles relating to 
funeral rites and mourning, burial bracelets and necklaces ; 
musical instruments such as drums, rattles, and whistles; articles 
used in games and pastimes, including ball and rackets for the 
celebrated ball play, grotesque masks used in dancing; gambling 
utensils, Apache playing-cards of raw hide with oddly painted 
figures, and dice made from beavers’ teeth ; dolls and other toys 
for children ; charms and amulets of the “ medicine man ’’—all 
combined, as one passed them in review, to form a lively picture 
in the imagination of one of the most picturesque races of man- 
kind, a picture rendered not the less interesting just now by the 
remembrance of the fierce struggle going on between one of the 
most powerful of the remaining banded tribes and the cavalry 
of the United States’ army. 

This article, descriptive of the contents and surroundings of 
the Government Building at the Philadelphia Exhibition, has 
run on to greater length than was intended, but some excuse 
may perhaps be found in the fact that what has been described 
is m no small measure to be ranked amongst the best prepared 
and most characteristically American parts of the Exhibition, 
both in its better features and its defects, and worth the atten- 
tion of those foreigners who examined it with their own eyes and 
of those who depend upon the impressions recorded by others. 














THE LATE DR. NOAD. 

Our readers will have heard with great regret the news of the 
death of Dr. Noad ; he died last week at his residence at Lower 
Norwood, in his sixty-third year. His name, familiar alike in the 
medical world and in that of applied science, and widely known 
as that of one who has striven with considerable success to 
popularise science, is one which has been before the world for so 
long a period that we cannot review the career now brought to a 
close without expressing at the outset our astonishment at the 
vastness and varied character of his labours, and the rare 
unwearied activity and energy of the man who accomplished 
them. Henry Minchin Noad was born at Shawford, near Frome, 
in Somersetshire, on the 22nd June, 1815, and was educated at 
the Frome Grammar School. His mother was half-sister to 
George Canning, and her son’s education was marked out with 
the intention of fitting him to take a place in the Civil Service 
of India. It appears, however, that these plans were not to be 
fulfilled, and the circumstance which intervened, and which 
probably contributed in no small degree to modify the character 
of Noad’s future career, is one which will long be remembered 
with melancholy interest. Mr. Huskisson was the particular 
friend upon whom Noad’s mother relied for the advancement of 
her son, and with the untimely death of the statesman, at 
the opening of the Liverpool and Manchester Railway, perished 
the hopes which had been formed. Noad’s natural inclination, 
it appears, drew him, about this period, to the study of 
chemistry and electricity, and at about the time he came 
of age we find him delivering a series of lectures on these branches 
of science at the literary and scientific institutions of Bath and 
Bristol. In 1839 he published his “Lectures on Electricity,” 
which soon became a recognised text-book, passing through four 
editions, and in 1857 giving place to a “‘ Manual of Electricity,” 
in two volumes ; this became a standard book on all that related 
to the science of electricity and magnetism, and the electric 
telegraph of twenty years ago. It may be mentioned in this 
place that he produced a “Student’s Text-book of Electricity,” 
and in 1872 revised the new edition of Sir Snow Harris's “ Rudi- 
mentary Magnetism.” His published volumes treating of chemical 
science are equally important with those which deal with 
physics. In 1848 he wrote a valuable treatise on “ Chemical 
Manipulation and Analysis, Qualitative and Quantitative,” for 
the Library of Useful Knowledge; in 1863 and the following year, 
appeared the part of his “ Manual of Chemical Analysis, Qualita- 
tive and Quantitative,” while quite recently he re-wrote the 
“Commercial Handbook of Chemical Analysis” of Normandy, 
This volume was intended to meet the wants of the analyst 
while discharging his duties under the Adulterations Act, and 
it most satisfactorily served that end. 

jut we must return to take up the story of Noad’s early 
manhood. In 1845 he came to London, and studied chemistry 
under Hofmann, in the then newly founded Royal College of 
Chemistry. Some of the little band of workers with which he 
became associated at that time and place became his firmest 
friends, and are to be numbered among those who feel most 
keenly the blow which, after the long term of years, has removed 
one of the old familiar faces. 

During the few years preceding his arrival in London we find 
him examining the peculiar voltaic conditions of iron and bis- 
muth, describing some properties of the water battery, and 
elucidating that curious phenomenon, the “ passive” state of 
iron. While with Hofmann in London his activity was directed 
into channels more peculiarly his master’s, and we find him 
studying the products of the oxidation of cymol—cymene—the 
hydrocarbon which Gerhardt and Cahours discovered in 1840 in 
the volatile oil of Roman cumin, and by others in the seed of 
the water-hemlock and in oil of thyme. The results were in 
part communicated to the Chemical Society at the time, 
and partly more fully elaborated and published in the 
“ Philosophical Transactions” in later years. Among other 
organic products, legumin and vitellin also formed mate- 
rials for his investigation about this period; but in a short 
time he relinquished organic chemistry to occupy himself 
in another field. In 1848 he was appointed to the chair of 
chemistry in the Medical School of St. George’s Hospital, which 
he held up to the time of his lamented death. Soon after he 
had been called to this professorship he visited Germany, and 
obtained the doctorate in the University of Giessen ; and about 
this date—in 1850-51—he conducted, conjointly with the late 
Mr. Henry Gray, an inquiry into the composition and functions 
of the spleen. The essay resulting from this investigation 
gained the “ Astley Cooper” prize of 1852. We next find him 
devoting himself to the chemistry of iron manufacture, and in 
1860 he contributed the article “Iron” to Hunt’s edition of 
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study of this branch of applied chemistry increased his sphere of 
usefulness, and led to his being appointed consulting chemist to 
the Ebbw Vale Iron Company, the Cwm Celyn and Blaina, the 
Aberdare and Plymouth, and several other ironworks in South 
Wales, 

In 1866 he was appointed Examiner of Malt Liquors to the 
India-office, and in 1872 an Examiner in Chemistry and Physics, 
at the Royal Military Academy, Woolwich, both of which 
appointments he held until his death. He was engaged in 
an elaborate series of experiments in connection with the brewing 
of malt liquors at the time of his fatal illness, 

It is difficult, in concluding this imperfect notice, to refrain 
from saying a few words respecting lr. Noad’s personal cha- 
racter. Those who knew him will warmly cherish the remem- 
brance of a man of cheerful, happy nature, of ripe experience, 
and varied knowledge, of perfect sincerity and generous sym- 
pathy with younger men of his craft, and with a fearless out- 
spokenness against everything which bore the semblance of 
baseness and wropg-doing. 





ON A NEW DYNAMOMETER FOR MEASURING 
THE POWER DELIVERED TO THE SCREWS OF 
LARGE SHIPS.* 

By Mr. WitiiaM Frovupr, F.R.S, 


In the preparation of the design of a dynamometer calculated to 
test the power delivered at the end of the screw shaft by large- 
sized marine engines—a duty assigned to the writer by the 
Admiralty—the well-known friction brake, which he had in view 
when first entering on the inquiry, proved to involve greater 
difficulties than anticipated, and the result was to induce him to 
search for some essentially different point of departure ; and in 
describing that which he was fortunate enough to discover, and 
in explaining the apparatus which embodies it, the disadvantages 
of the friction brake will be sufficiently explained. In the 
friction-brake dynamometer the power delivered to a revolving 
shaft is measured by the rate at which a definite weight is being 
virtually lifted or virtually drawn up out of a well of indefinite 
depth ; and the number of foot-pounds of work done per minute 
is the circumference of the drum at the effective radius at which 
the weight is lifted, multipliel by the weight and by the 
number of revolutions per minute; and the effect of a greater or | 
less delivery of power will be a variation, not in the driving force, 
but in the speed of rotation. Simple, effective, and convenient as 
the arrangement is when employed ona small scale, it proves to 
involve serious difficulties when greatly magnified ; of these the | 
most intractable is the great amount of heat which is developed | 
between the rubbing surfaces, when the horse-power is being 
counted by thousands instead of by tens; and it was chiefly in 
order to escape this difficulty that the writer sought some fresh 
modus operandi, and ultimately felt his way to the arrangement | 
now to be described as a substitute. Under this arrangement it 
will still happen that the engine in delivering its power will be 
virtually winding upa weight out of a well of indetinite depth ; 
but the weight, instead of being constant and assigned, will vary 
with the ey ed cf retation, much in the same way as that of the 




















} ropelcr itself does; and thus the work performed by the engine 
under trial will more closely resemble its natural work, though the 
same circumstance rendeis necessary an automatic method of 
recording the variations of the resistance (or of the weight that is 
in effect being lifted) which occur during the trial. The reaction, 
it will be seen, instead of orising from the continuous friction of 
two solid surfaces, will consist of a multitude of reactions supplied 
by the impact of a series of fluid jets or streams, which are main- 
tained in a condition of intensitied speed by a sort of turbine 
revolving within a casing filled with water, both the turbine and 
the casing being mounted on the end of the screw shaft in place of 
the screw, the turbine revolving while the casing is dynamometri- 
cally held stationary ; the jets being alternately dashed forward 
from projections in the turbine against counter-projections in the 
interior of the casing, tending to impress forward rotation on it, 
and in turn dashed back from the projections in the casing against 
those in the turbine, tending to resist its rotation, The important 
point is, that the speed of the jets is intensified by the reactions to 
which they are thus alternately subjected ; and thus in virtue of 
this circumstance a total reaction of very great magnitude is main- 
tained within a casing of comparatively very limited dimensions, 
The nature of this arrangement can perhaps be best described by 
a series of skeleton sketches. The full details, as shown in the 
accompanying drawing, will be subsequently explained. In Fig. 1, 
AA represents the screw end of the screw shaft; BB shows in 
section what bas been termed “ the turbine ;” it is a disc or circular 
plate, with a central boss, keyed to the screw-shaft in place of the 
screw, and revolving with the shaft. The disc is not flat through- 
out its entire zone, being shaped into a channel of semi-oval section, 
which sweeps round the whole circumference concentrically to 
the axis. To give definiteness to the conception, imagine that. 
to deal with an engine of 2000 indicated horse-power, the diameter 
of the turbine-disc to the outer border of the channel is 5ft. In 
Fig. 2, Fig. 1 is repeated, and what has been called ‘the casing” 
is added, being indicated by the letters C ©, B B, the form:r 
representing the front and the lattcr the back. The face carries 
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a channel, the counterpart of that carried by the disc, which it | 
also fronts precisely, so that the two semi oval channels in effect | 
form one complete oval channel], though the two halves are in 
substance separated by an imaginary plane of division. The back | 
of the casing embraces or includes the dise entirely, but without 
touching it; the casing is also provided with a boss, whichis an 
easy fit over that of the disc or turbine, and thus the dise carried 
by the shaft can revolve within the casing without touching it, 
while the casing itself is stationary, and one half of the oval channel 





ways, as it would appear in an edgeways view of the disc if this 
were transparent. Each half channel has twelve of these dia- 


phragms, and is thus divided into a series of cells, each of which, if 
viewed at right angles to one of the diaphragms, or what is the 
same thing, if shown in a section taken parallel to one of them, is 
semicircular in outline; and if thus viewed in connection with 
the ce}l which is for the moment opposite to it in the counterpart 
| half channel, the two together make one complete cell with 
circular outline. 


Thus the whole oval channel may be regarded 
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is running round while the other half is at rest. Thus far the 
two half channels have been regarded as open and unobstructed ; 
they are however in fact each closed or cut across by a series of 
fixed diaphragms, a single one of which is shown in Fig. 3, as in 
its place in the disc-channel. The diaphragms cut the channel, 
not perpendicularly, but obliquely, being semicircular in outline, 
so that when set obliquely their circular edges fit the oval bottom 
of the channel. while their diameters span the major axis of the 
oval, Fig, 4 shows one of the diaphragms seen end on or edge- 
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as a series of cbliquely placed circular cells, and as the function of 
the disc or turbine (as it will now be called) is to rotate while the 
casing remains at rest, one half of each cell is moving past the 
other half in such a marner that the moving half, if viewed from 
its stationary eounterpart, would by reason of the oblique direction 
of the diaphragms which form the cell sides appear to be advancing 
antagonistically towards it; indeed the motion virtually consti- 
tutes such an advance, because the bottom of each moving half 
cell is continually growing nearer to the bottom of the stationary 
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half cell which it faces. The effectiveness of the combination to 
resist rotation will be seen to depend essentially on this quasi- 
antagonistic virtual approach of the moving to the stationary half 
cell. The channel and the whole casing is filled with water, 
and the disc or turbine is made to rotate as described. When the 
turbine is thus put in motion, the water contained in each 
of its halfcells is urged outwards by centrifugal force ; and in 
obeying thisimpulse it forces inwards the water contained in the 
stationary casing half cells, and thus a continuous current is esta- 
blished, outward in the turbine’s half cells, inward in those of the 
casing. The current, though it is in fact originated solely by centri- 
fugal force, possesses when once called into existence a vitality and 
power of growth quite independent of centrifugal force, and depen- 
dent on what has been termed the virtually antagonistic attitude or 
motion of the two sets of diaphragms, and the cells of which they 
are the boundaries. The nature or the modus operandi of this 
power of current-growth, though intelligibly demonstrable, is 
somewhat intricate to trace; and as the existence and effective- 
ness of the power is abundantly proved by experiment, and as 
therefore the growth of the currents under the influence of the 
power may be provisionally admitted, the discussion of the 
principle on which the action depends is deferred to an appendix. 
It is only necessary to state here, as one of the results of the dis- 
cussion, that, with any given speed of the turbine, the system of 
internal motion involves a “ Potential” or definite speed-producing 
power, which will continue to increase the speed of the currents 
until the friction experienced by them in traversing the cells pro- 
duces a resistance equal to the potential. This frictional resist- 
ance, as well as the potential itself, are alike proportioned to the 
square of the speed of the turbine, and thus the resulting speed 
of current is directly proportional to the speed of the turbine 
simply. 

The manner in which the currents, when established, produce 
the dynamometric reaction, con be traced very easily. The 
explanation already given of the internal form of the cells which 
the current traverses, shows that the volume of water which con- 
stitutes it in each complete cell may be regarded as a circular 
plane or disc of water, rotating in its own plane between the 
diaphragms, which define the direction of the water disc and which 
are the boundaries of its thickness. It will be noticed that as the 
diaphragms radiate from a centre, the discs of water which they 
enclose will not be of parallel thickness throughout, the part 
furthest from the centre being thicker than that nearest to it; but 
if we assume that the breadth of the channelin the turbine, which 
they close, is small compared with the distance of the channel from 
the centre of the turbine, and that the diaphragms are pretty close 
together, this inequality of thickness will be kept out of sight ; and 
it will be convenient to treat the matter thus, though a little con- 
sideration shows that the circumstance does not really affect the 
result. Each of these rotary circular water discs may now be 
clearly regarded as subdivisible into, or consisting of, a series of 
hoop-shaped pipes or tubes of infinitesimal thickness laid one within 
the other, and each filied witha stream of some appropriate speed, 
the sides of the pipes being merely imaginary boundaries; and 
the disc made up of these streams will constitute a sort of vortex. 
Now each vortex, in virtue of the centrifugal force which is 
continually tending to stretch it edgeways, pushes against its 
circumferential boundaries, and as these boundaries are in fact 
made up of the top and bottom of the cell occupied by the 
vortex, the top in the stationary casing and the bottom in the 
rotating turbine, the resultant force, measured in the plane of rota- 
tion of the turbine, is constantly tending with a determinate force 
to stop the rotation of the turbine, and tocreate rotation in the casing. 
A simple way of expressing the magnitude of this force is to 
regard it as due to the reversal, in each semi-revolution of the 
vortex—that is in the traverse of each half cell—of the aggre- 
gate momentum of the vortex streams, measured in the plane of 
rotation of the turbine; for the streams which on entering the 
cell are flowing in one direction, are flowing in the opposite direc- 
tion with precisely the same speed on leaving it, and the force due 
to the reversal is directly proportionate to the amount of 
momentum reversed per second. This is as the product of the 
ss acted on per second and the change of speed imparted to it 
1e plane of rotation of the turbine; this change of speed is 
plainly twice the speed of the turbine, and the mass acted on per 

as the mean speed of the vortex current, which, as has 
been already explained, bears a constant relation to the speed 
of the turbine ; so that the tendency of each voxtex to stop the 
rotation of the turbine, and to give rotation to the casing, 
is as the square of the speed of the turbine. The element 
of reaction just described would continue to act for a while, 
even if the turbine were suddenly brought to rest, for the 
vortical rotation to which it is due could continue, though with 
gradually diminishing speed, until it was extinguished by friction ; 
but there remains another element of reaction to be taken account 
of, which exists only while the turbine isin rotation. This is due 
to the circumstance that the imaginary hoop-shaped streams, of 
which each vortex is made up, are perpetually being severed or 
“* sheared” by the passage of the planes of the turbine diaphragms 
past those of the casing diaphragms. The action here referred to 
does not interrupt or alter the effective speed of the streams thus 
displaced, for these, in virtue of the incompressibility of water, 
must each traverse its imaginary pipe everywhere with the same 
speed ; but in virtue of the action, the particles which constitute 
each stream must, at the point of shearing, be perpetually 
undergoing alternate changes of speed, backwards and forwards in 
the plane of rotation of the turbine, for as they pass from the 
stationary casing cells to the rotating turbine cells, they are obliged 
toassume the speed of the turbine in its plane of rotation, and they 
thus react on the turbine diaphragms with a definite force, due to 
the amount of momentum per second imparted to them in transi- 
tion ; and again, as they pass from the rotating turbine cells to the 
stationary casing cells, they are obliged to lose that speed in the 
plane of turbine rotation, and they thus act on the casing cells, 
tending to push them forward, with the same force with which 
their reaction, just described, tended to push back or stop the rota- 
tion of the turbine cells. The same force, because the same mass 
per second, is acted on in both instances, and the same speed is in 
the one instance imparted, in the other instance taken away. 
Here also it is ¢ that the reaction is as the square of the speed 
‘ , since the momentum generated per second (on 
C ion depends) is as the product of the mass operated 
on per second and the speed imparted to it; now the speed im- 
is simply the speed of the turbine, and the mass operated 
s the speed of vortical rotation, which, as already explained, 
sssarily as the speed of the turbine. 
Having now traced the modus operandi by which the reaction 
is produced, and having seen that with an instrument of given 
dimensions the reaction will be as the square of the speed of 
rotation of the shaft to which it is attached, it is nece:sary to 
show that (1) an adequate amount of total reaction can be pro- 
duced by an instrume conveniently limited dimensions; and 
that (2) an instrumen f imensions is governable as regards 
its reactions, that is to say, is capable of being made to produce 
reater or less reaction with a given number of revo- 
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lutions, so that within reasonable limits the same instrument shall 
be capable of dealing with engines of great or small power, allow- 
ing each to make its proper number of revolutions. As regards 
condition No. 1, the theory shows, as will appear in the appendix, 
that comparing two strictly similar but differently dimensioned 
instruments, their respective ‘moments of reaction” with the 
sime speed of rotation in each, should be as the fifth powers of 
their respective dimensions. This proposition is fully borne out 
by experiment, The writer has had a pair of similar instruments 
made, in which the turbine diameters are respectively 12in. and 

‘ 
9*lin. Now ( 12 
9°1 
of the two instruments at a given speed of turbine rotation should 
also have been 4. The ratio was in fact 3°86 ; but the small differ- 


5 
) = 4, and accordingly the ratio of the moments 





ence is referable to the circumstance that in the larger of the two 
instruments the internal surface was rather less smooth and the 
friction of the water consequently rather greater than in the other. 
The data thus obtained not only verify the scale of comparison 
based on the fifth power of the dimension, but they also furnish a 
starting point by which to quantify the dimensions of the instru- 
ment which will be required to deal with any given horse-power, 
delivered with a certain number of revolutions per minute; 
and it thus appears that to command the measurement of 
2000-horse power delivered with ninety revolutions per minute 
(a fairly typical speed for the power), an instrument of 


the design shown in the accompanying drawings will 
suffice; the turbine being 5ft. in diameter, and being in 


fact a duplicate turbine, or formed with two faces, with 
a double-siding casing to match. This two-faced arrange- | 
ment, it may be added, while it supplies a double circum- | 
ferential reaction with a given diameter, has the advantage of | 


Fig. 8 











PCT oon ace 
cd Was 










SS RE eae EK iss 


dynamometrically prevented from rotating, and is thus to submit 
the engine to a restraint equivalent to that of obliging it to wind 
up a weight out of a well of indefinite depth, it remains to be 
explained in detail how it is proposed to carry out the operation in 
dealing with any given ship. In the first place, to render it easy 
to connect the instrument with any given screw shaft, the boss of 
the turbine must be bored out to a diameter considerably iarger 
than that of the largest shaft to which it can have to be applied ; 
and to fit it to a given shaft, an internal collar or “adapter” must 
be prepared, which will fit the interior of the turbine boss and the 
exterior of the screw shaft ; and a proper keyway will be required 
for each fitting. The turbine thus mounted will “run trve™ on 
the screw shaft. The ship, before she leaves the dock for the trial 
of her machinery, will have the instrument mounted as described, 
in place of her screw. The casing will be provided with proper 
apertures, capable of being closed at will, to permit the egress of 
air and the ingress of water as the dock fills, ‘he casing will 
thus be in a condition to receive 
the moment of rotation delivered 
by the screw and communicate 
it to the recording apparatus. 
If the ‘‘ moment” tobe recorded 
is regarded as a product of two 
factors, ** force” and ** leverage,” 
of which—that the product may 
have its proper value at each 
instant--the one must vary 
inversely as the other, it is 
aeaposed a question to be settled 
xy considerations of convenieuce, 
whether the record shall take 
the shape of a large force «leli- 
vered at short leverage, or vice 
versd ; and on examination it is 
quickly seen that the force- 
factor will prove inconveniently 
large, if taken account of at 
the circumference of the casing, 
and that it is desirable for several 
reasons that it should be obliged 
to develope itself at a leverage 
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enlarged to many times the 
radius of the casing. The 
assumed maximum which the 


instrument shown in the design 
was calculated to deal with was 
stated to be 2000-horse power, 
delivered at 90 revolutions per 











obliterating all mutual thrust on the working parts; the centri- 
fugal forces of the double set of vortices pressing with equal 
intensity on the two internal opposite faces of the rigid casing. 
As regards condition No. 2, the theory suggests that, by con- 
tracting the internal waterways, that is to say, the passages 
through the cells in the turbine and the casing, and thus inter- 
cepting the free vortical rotation, all other things remaining the 
same, the moment of reaction due to a given speed of rotation 
could be greatly reduced. The experiments with the models 
fully bore out this anticipation also, and proved that, by the 
very simple arrangement shown in the drawings, the reaction 
with any given speed of turbine rotation can be reduced with 
a perfectly graduated progression in any required ratio down to one- 
fourteenth ; the object being effected by advancing, from recesses 
in the casing abreast of the two opposite quadrants in each turbine, 
a lunette-shaped sliding shutter, E, Fig. 6, of thin metal, so fitted 
as to be carried forward (by a screw motion governed from the 
outside) along the divisional plane between the turbine cells and 
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minute; and a moment’s «alcu- 
lation shows that this, if taken 
account of at the circumference 
of the casing, C, Fig. 6, say at 3ft. 
from the centre of the screw shaft, 
would take the shape of « cir- 
cumferential strain of just 17°4 
tons, a force which plainly will 
bear a large reduction; and it is 
propose: to effect this by the ar- 
rangement shown in the drawing, 
which, by lengthening the lever- 
age in the ratio of 10 to 1, reduces 
the force in the same proportion. The lever shown, Fig. ‘), isa 
triangular combination, of which the diameter of the casing armed 
with proper projections forms the base, while the two sides, the 
upper one of which will be always in compression, the under one 
always in tension, are respectively formed of a spar and of wire 
rope. i he compression and 





f 
When the screw shaft is rotating, the 
tension of the sides will thus be just 87 tons, and the downward 
force at the apex of the triangle will be 1°74 tons, or 59001b, The 
lever will be fixed to the casing before the dock is filled, and its 
construction is such that it can be “slewed” and “ topped ” under 
the ship’s quarter so as to swing clear of the dock walls. Tae ship 
thus fitted will be brought alongside some quay wall of one of the 
floating basins, where the recording apparatus, Figs, 7 and 8, 
will have been already placed, projecting a few feet over the wall 
and carried on strong cantilevers or brackets; and she will be 
secured head and stern 89 as to prevent for-and-aft movement, and 
will be boomed off to a proper distance from the apparatus. 

The arrangement of the dynamometric apparatus presents no 
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the ‘casing cells. The intensity of the reaction is thus brought 
completely and easily under command; and in virtue of it, it 
follows that the instrument represented in the drawing, which as 
already stated is capable of dealing with an engine of 2000-horse 
power, making 9) revolutions per minute, is also capable of 
dealing with one of only 340-horse power, making 120 revolutions 
per minute. And as it happens that, as already mentioned, the 
reaction of the instrument varies as the square of its speed of 
rotation, and the horse power delivered through it consequently 
varies as the cube of the speed of rotation (that is to say with a 
given setting of the shutters), and as moreover this law of 
variation is somewhat the same as that which the engine itself 
experiences when propelling the ship under natural conditions, 
it follows that the same setting of the shutters which suits 
a given engine when working with its highest speed and power 
will also approximately suit it when eased down to its lowest. 
It seems therefore that, alike as to the dimension of instrument 
suited to engines of very high power, and as to the adaptability of 
a given instrument to engines of greatly varied power, the requi- 


site conditions are satisfactorily fulfilled. The discussion thus far | 


has dealt only with the hydrodynamical reaction which the 


combination involves, and in a theoretical point of view this is | 
sufficient; but as the practical application of the instrument | 
plainly involves some ordinary mechanical reaction, due to friction 


in its working b eres it is well to point out this, while it is of 
relatively small amount, itis in effect wholly incorporated with the 
hydrodynamical reaction, and will thus be legitimately taken 
account of ; in fact the frictional reaction on the screw shaft will 
be precisely equalled by the action on the casing. 

ving thus shown how the moment of rotation of the screw 
shaft is wholly communicated to the casing which is to be 


difficulty, The form which is shown on the drawing has been pretty 
carefully considered, and though of course open to improvement, 
it would, the writer is confident, answer its purpose as its stands. 
In this, the downward pull delivered by the lever operates vertically 
on the middle of a flat horizontal steel spring, M, Figs. 8 and 10, sup- 
ported at both ends; it is proposed so to proportion the spring that 
its maximum deflection shall be about 1}in. Different springs, 
however, would be required for engines if of widely different power. 
Over the spring will stand a light framework, Figs. 7 and 8, 
carrying two independent types of recording gear, both of which 
will, however, be actuated by the upper end of one and the same 
“feeler”’ or sliding vertical rod, which will convey to them the 
vertical elastication of the middle point of the spring, on which 
point its foot rests. In type No. 1, the *‘feeler,” Fig. 6, will governthe 
position of an integrating wheel, working on the face of a rotating 
disc, somewhat in the manner of Ashton and <torey’s continuous 
steam indicator. The rotation of the disc will be made propor- 
tionate to that of the screw shaft, being communicated by a 
telescopic universal jointed spindle, which takes its motion from 
the shaft by bevel gearing. When there is no stress on the lever, 
and no elastication of the spring, the integrating wheel will be 
adjusted to touch the disc at its centre, and thus will receive no 
rotation, and its count will be zero, whatever be the speed of 
rotation of the disc. When the spring is strained by the lever, 
the departure of the integrating wheel from the disc centre will 
be proportioned to the strain, and its rotation and its count will 
| be the product of the strain and the rotation speed of the 
disc, or, in other words, the product of the moment im- 
| pressed by the screw shaft on the casing and the speed 
of the screw shaft; that is, the work done by the shaft. 
In type No, 2 the duty of the “feeler” is to actuate the 
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horizontal arm of a light bell crank, the vertical arm of which, by 
means of a long horizontal connecting rod, carries a pen freely along 
a horizontal straight line, while a sheet of continuous paper is 
independently moved under the pen across the line of its travel. 
The motion of the paper, like-that of the rotating disc just 
described, will be derived from the rotation of a screw shaft. 
A stationary companion pen will trace on the paper a straight 
line as a record of that which the moving pen would trace if 
the spring remained unstrained, and will thus serve as a zero 
of force. The moving pen will thus trace a diagram, the ordi- 
nate of which is at each instant a measure of the strain on the 
spring, and the area of which, like the count of the integrating 
wheel, is the product of the inoment on the casing and the speed of 
the screwshaft; that is, as before, the work delivered by the screw 
shaft. The scales of both indications may be arranged at pleasure ; in 
type No. 1 by the speeding of the dise and the diameter of the 
counting wheel; in type No. 2 by the speeding of the paper and 
the proportion between the horizontal and vertical arms of the bell- 
crank ; each when duly interpreted will be a record of the effective 
work delivered at the shaft end by the engine, revolution by 
revolution, and each will thus serve as a check upon the other. 
Each when connected with a time record, which may be done 
automatically, will be converted from a record of ‘work done” 
into a recurd of ‘‘ horse power.” In order that the indications of 
the feeler should represent with strict accuracy the elastications 
of the spring, and nothing else (for instance, that they may be in- 
dependent of the deflections of the heavy framework which carries 
the spring, and of the slings by which it is supported), the light 
framework which carries the integrating apparatus, and serves as 
the gauge from which the deflections 7 the spring are measured, 
will have its footing, not on the main frame, but on the spring 
itself, immediately over its points of support. Thus, as the light 
framework is itself subject to no strain, and may be made ex- 
tremely rigid in the manner shown in the drawing, the a 
will precisely record the motions of the spring alone, however 
the main frame, &c., may be strained. The connections 
of the dynamometer spring, M, Figs. 8 and 10, with its framework 
on the one hand and with the lever on the other, are all arranged 
with mechanical details, such as to eliminate the effeets of oblique 
stress, should any be introduced, by slight motions of the ship. 
The whole dynamometric apparatus would be covered by a light 
shed ; it would be carried by a pair of strong balks, by which it 
would be ‘* bracketed out” to a proper distance beyond the face of 
the quay wall; the inner ends of the balks would be loaded down 
by ballast. The balks might be framed together, and might be 
carried by wheels, which would render it easy to remove the 
apparatus complete into store when not in use, and to transport it 
to any point on the quay wall at which it might be most convenient 
to bring it into operation. While a dynamometric trial is in pro- 
gress, a series of indicator diagrams should be taken ‘at short inter- 
vais of time ; a comparison between the indicated horse-power as 
determined by these, and the delivered horse-power as determined 
by the dynamometer, would show how much power is wasted 
in the working of the machinery between the cylinders and the 
end of the screw shaft. The waste thus measured would be on 
precisely the same footing as that which would subsist while the 
engines were propelling the ship under the same indicated horse- 
power, except as regards two particulars—(1) the friction due 
to the thrust of the screw; (2) the difference of friction in the 
bearings which carry the screw shaft, between that due to the 
weight of the screw on the one hand, and on the other to the 
weight of the turbine and casing substituted for the screw, 
coupled with the side strvin of the lever, which, whatever it 
be, is a lifting strain, tending to diminish the effective weight 
of the turbine and casing just mentioned. It will not be diffi- 
cult to apply a calculated correction to the effect of both these 
circumstances, 

Reference has previously been made to the amount of heat 
developed by friction in the friction brake, as probably the 
most formidable of the objections to its employment when the 
horse power to be dealt with is as large as that now contemplated. 
Lut it must not be supposed that Te tion of the same amount 
of work in the instrument that has been described will fail to be 
converted into the same amount of heat here also. The dynamic 
theory of heat is believed unquestionable as a theory, and the 
quantitativerelation of work and heat is known with certainty within 
far narrower limits than deserve even to be mentioned in reference 
to the present subject. Although, however, the extinction of, say, 
2000-horse power will in fact here, as well as in the friction brake, 
consistin its conversion into so many units of heat, thecircumstances 
of the conversion are entirely different in the two cases, and the 
difference is such as to obliterate here the inconvenience which was 
fatally great there. There, the heat was to be dealt with as being 
constantly developed between surfaces in close contact and inacces- 
sible to water. Here, it will be making its appearance in the body of 
a mass of water; and though the rapidity of the development will be 
so great that the wholecontents of the casing would be quickly raised 
to boiling heat if the heat had no escape, yet, in the first place, 
there is a considerable refrigerating power always at work, since 
the whole casing is enveloped in cold water, and moreover there is 
no difiiculty in creating a constant change of water within the casing 
sufficient to keep down the mean internal temperature to any limit 
which may be thought proper. For instance, when the instrument 
is dealing with 2000-horse power, the temperature would be 
kept well below the bojling point if in each minute 8 cubic feet of 
cold water be substituted for the same quantity of the hot contents 
of the casing, nor would the exactness of the dynamometric action 
be in the smallest degree impaired by the substitution. It is, 
perhaps, superfluous to recapitulate in detail the advantages which 
would be derived from the system of submitting marine engines to 
dynamometric trial, but they may be summarised briefly. It is 
certain that a very large but unmeasured amount of power is 
wasted in friction and otherwise, between the cylinders and the 
propeller ; and that the amount probably differs, both in respect 
of difference in type of engine, and in respect of goodness of con- 
struction and workmanship. The chief difficulties which thus 
arise are as follows :—(1) The speed attained by a given ship, driven 
hy a given indicated horse power, fails to measure discriminatively 
the merits of the ship. (2) No means exist of testing which type 
of engine delivers the largest proportion of the power which it 
indicates, (3) No test exists by which to measure concisely the 
specific constructional merit of this or that engine, or to determine 
the relative constructional merit of the engines supplied by the 
different firms. The dynamometric test would remove at once 
each of these difficulties, by substituting a final and real test for a 
collateral and to a large extent a delusive one. Tor to rely exclu- 
sively on the test furnished by the indicator is almost equivalent 
to testing the power of a horse solely by the quantity of food he 
consumes and digests, or the etticiency of a boiler solely by the 
—* of coal per hour it will legitimately consume on its 
fire-bars, 


In order to save time by the abbreviation of the paper in 
reading, the rule that all papers be read by the secretary was 
suspended in favour of its being read by the author, who being 
thoroughly conversant with its subject, most ably supplied with 
rapid and clear explanation, any break caused by the abbrevia- 
tion. The dynamometer being entirely new, and its con- 
struction involving the application of principles not of common 
use, it was not to be expected that these principles would 
meet with any adequate discussion by those to whom their 
embodiment in any particular case was presented in the short 
Space of time required to read it in abstract. ven had the 
paper been read. by the members prior to the meeting, though a 
more lively discussion might have followed the reading, it is 
unlikely that it would have elicited much which had not previ- 
ously presented itself to the accomplished investigator and 
author of the paper in describing his invention. This will better 





appear when the paper is fully read in conjunction with the 
appendix, which we hope to publish in our next impression. 

Mr. Rich suggested in the discussion that, considering the 
great power of many of the engines in the navy which it was 
proposed to test with the dynamometer, it was possible that the 
conversion of work into heat would raise the water therein to an 
inconveniently high temperature, and it was further suggested 
that this temperature might so increase as to cause the bursting 
of the case. Mr. Froude, however, showed that this had been 
considered, and that it was intended, if necessary, to admit a 
constantly inflowing small quantity of water at the centre 
part of the discs, where there would be a reduction 
of pressure approaching a vacuum, the same quantity of 
water flowing out at the periphery of the case. It 1s to 
be doubted, however, whether any very great rise in tem- 
perature would take place in a vessel completely immersed in 
an unlimited volume of water, for although it is possible to 
conceive that a rise approaching the boiling point of water might 
be reached, it seems very unlikely that this could be exceeded 
even by the very highest marine engine power. The great 
quantity of heat which would become latent, and the rapidly 
increasing efficiency of the external water as a condensing 
medium, as the internal temperature rose to or above the boiling 
point at atmospheric pressure —an efficiency which does not 
increase simply as the difference in these temperatures—would 
effectually dispose of an imthense quantity of power converted 
into heat. Without the necessary data as to horse-power of 
engines, quantity of water contained within the dynamometer 
casing, and the extent of the surface of the latter, it is useless to 
attempt any calculation of what would be the rise in temperature 
of the contained water, or the value of the case as a cooler in 
water of the average river or sea temperature. Assuming, 
however, that the engines being tested were capable of giving off 
1000 effective horse-power per minute, or about 42,700 heat 
units, it will be seen that if the casing contained 10 cubic feet 
of water, the latter would only be raised through 66 deg. per 
minute, supposing no loss whatever from conduction. Supposing 
the conducting surfaces of a dynamometer for measuring such 
large powers to be only 50 superficial feet, and that these be 
bathed in water never rising much above 55 deg., it will be 
easily seen that cooling would be sufficiently rapid to make it 
highly improbable that the internal water could ever rise to any 
inconvenient temperature. A suggestion was made that allow- 
ance should be made for the difference in density of the contained 
water as it became heated, and the consequent reduction 
of resistance to motion of the turbine dises; but this 
contingency has been allowed for by Mr. Froude in the 
proposal to admit a small in and out flow of cold 
water, and, moreover, the nature of the machine as a 
dynamometer is such that any slight temporary rise in tempera- 
ture and very slight difference in density would not in any way 
vitiate the dynamometric measurement, as it would result only 
in a small increase in the speed of the engines. Reference was 
made in the discussion to the form of spring used in the dyna- 
mometric apparatus as shown in the illustrations, and Mr. Froude 
explained that the form adopted was that which would give the 
nearest approach to uniformity in “ elastication” or deflection 
with uniform increase of load. The author also explained his 
preference for dealing with horse-power as simple pressure or as 
primitive force, and bence his arrangement of dynamometer by 
which the horse-power may be measured as by a friction brake 
of ordinary construction. He also explained that owing to the 
excessive sensibility to sudden increase of velocity, the turbine 
dynamometer he had described would be inapplicable as a steam 
engine governor, owing to the fact that alteration of velocity in 
very short compass produced wholly unproportionate increase in 
resistance to motion of the turbine, which in a governor would 
have the effect of causing it to hunt the engine, though in some 
respects such a governor would be similar to Dr. Siemens’ 
isochronous governor. 

Mr. Westmacott observed that the shutters shown in the 
engraving might be replaced by altering the quantity of water 
in the turbine, but Mr. Froude thought that the shutters 
would be more certain of producing the necessary reduction of 
resistance to the motion of the discs, and was as simple as any 
arrangement of valves would be. 








CONTRACTS OPEN, 


ST, HELEN’S CORPORATION WATER WORKS, 


Tue water connected with this supply is obtained from a 
colliery situated about three miles from St. Helens ; the colliery 
company in sinking for coal came upon a large body of water, at 
present estimated at 1,000,000 gallons per day, the water in- 
creasing upon them, and the analysis proving that it was of 
excellent quality, they sunk an independent shaft, drove lodges 
or headings all round the first two shafts; having thus, as it 
were, sunk a well in order to keep the water pure and also to 
run the water into it, they agreed to supply the Corporation of 
St. Helens with the water at 2d. a thousand gallons, the same to 
be pumped by the colliery company, and delivered into a cistern 
40ft. above their ground level. From that point the water is 
conveyed by the Corporation through a 15in. main by gravitation 
to the pumping station, about 14 miles from the colliery, and 
pumped from thence also through a 15in. main to the covered 
reservoir, a further distance of three miles and situated 190ft. 
above the pumping engines. The reservoir is then connected with 
present mains which are within 3 miles of it, by two 12in. 
mains. The quantity of water will be registered at the colliery 
by a 10in. Kennedy’s meter, and the engines to be used for 
pumping are two of Davey’s patent differential pumping engines, 
supplied along with the boilers by Hathorn, Davis, Campbell 
and Davey, of Leeds. 

The following are the specifications for the various parts of 
the works to be contracted for, the illustrations of all the most 
important parts of the work being given on other pages. 





CoNnTRACT FOR ERECTING ENGINE AND BoILeR Houses, CHIMNEY, 
RECEIVING TANK, BOUNDARY WALL, &C., AT SUTTON-ROAD. 

Concrete.—The contractor shall execute all the concrete work 
shown or implied on the drawings ; it shall be composed of broken 
stones or brickbats (of sizes that would pass through a ring not 
more than 2in. in diameter), engine ashes, and fresh burnt ground 
Halkin mountain hydraulic lime, in the following proportions :— 
Broken stones, four parts ; engine ashes, one part; and unslacked 
Halkin mountain lime, one part. The whole shall be well mixed 
and allowed to stand twenty-four hours, a sufficiency of water shall 
then be added, and the mixture shall be well worked, put in 
barrows, and tipped from a height of not less than 6ft., and in 
layers not exceeding 12in. in thickness. 

Drain and Overflow Pipes.—The contractor shall excavate for, 
and lay in their several positions, all the drain pipes shown on the 
drawings, to the required falls and of the sizes figured ; the pipes 
shall be of the best glazed stoneware, jointed in cement, with all 
the requisite bends, junctions, and syphon traps; the junctions 
with the rain-water pipes, traps, and water-closet, shall be made 
perfectly air-tight with brick and cement mortar. 





Wet Trap.—The wet trap shall be 6ft. by 6ft. by 3ft. inside, of 
14in. brickwork in cement, 5in. flag midfeather, and covered with 
an 8in. Yorkshire stone. The inside of the trap shall receive a 
render of jin. thick, composed of one part of Portland cement to 
two of sand, finished off with pure cement. Two 12in. cast iron 
grids shall be provided and fixed with cement into the Yorkshire 
stone covering. 

Refilling and Ramming Trenches.—The contractor shall fill up 
and carefully ram all the trenches round the walls, drains, and cast 
iron pipes. 

Puddle.—The clay puddle under and around the brick receiving 
tank shall be carefully selected from the toughest and stoutest clay 
to be found on the ground ; the bottom shall be laid on 9in. of con- 
crete, and the puddle wall shall be retained in its place by carefully 
punned earth, put in for a width o£ 2ft. 6in., with about one part 
in twenty of unslacked lime ; the arches shall be covered with 6in. 
of punned clay. Ali the clay used shall be free from all extraneous 
matter, and shall be laid in layers not exceeding 12in. thick, well 
worked, watered and punned, and left in a dense, tenacious, and 
water-tight condition. 

Covering and Slopes of Receiving Tank.—The covering and slopes 
of the receiving tank not otherwise specified shall be finished to the 
form shown on the drawings, placed in regular layers, well watered, 
and punned in, and shall be covered with soil, levelled, trimmed, 
and sown with approved grass seeds in sufficient quantity. 

Finished Ground Level.—The entire surface of the ground shall 
be raised to a level of 12in. above the centre of the roadway 
opposite the entrance gate, with a fall from the buildings to the 
gateway. The surplus material shall be carted away by the 
contractor, who shall dig, carry, and find a place of deposit for the 
same. 

Rubbish.—The contractor shall remove all rubbish of all trades 
as often as may be found necessary. 

Payment of Fees, d:c.—The contractor shall give all the necessary 
notices, pay all fees, entrances to sewers, water, &c., to enable him 
to complete his contract satisfactorily. 

Brick Walls,—The walls shall be built to the forms and dimen- 
sions shown on the drawings, with good, hard, well-burnt brick, 
and the same shall be fairly formed, of an uniform size, and laid 
in English bond, the external bricks shall be carefully-selected 
grey bricks. 

Mortar.—The mortar for the walls of the receiving tank, engine 
beds, crab and air-vessel pillars, and the cireular portion of large 
chimney, shall be of Halkin mountain hydraulic lime ; the mortar 
for the remainder of the buildings, boundary walls, &c., shall be of 
common, but good, well burnt lime. The proportions in each case 
shall be one and a-half parts of clean, sharp sand, and half a part 
of engine ashes, to one part of lime. Both mortars shall be ground 
in an edge stone mill, allowed to stand for three Jays, and then 
tempered and used. 

Cement Mortar.—Where cement mortar is specified, it shall be 
formed of two parts of clean, sharp-washed sand, to one part by 
volume of Portland cement. 


Walls, Broken Bricks, Level Courses, Thickness of Joints.—No 
broken bricks shall be used except as closers. All the bricks shall 
be well drenched with water before being used. Great care must 









be observed that every course of the b work is perfectly level, 
and thoroughly flushed up with mo The height of four 
courses, When built, shall not exceed the height of the same laid 
dry more than 1jin. 

Pointing.— The joints of all the external brickwork shall be 
properly struck and neatly ruled with black lines, and all the 
joints of the internal brickwork, not hereinafter directed to be 
plastered, shall be neatly struck with the trowel. 

Walls carried up simultaneous! y.—The walls shall be carried up 
simultaneously (no one part being at any time more than 5ft. higher 
than the rest), and the ends of the parts first built shall be suffi- 
ciently raked back, 

Hoop Iron Bindings.—Hoop iron, 2in. by };in., coated in coal 
tar, shall be built into the walls of the boiler-house, square portion 
of chimney, and the engine beds, every 3ft. in height ; the boiler- 
house and chimney shall have two layers in each course, and the 
engine beds five layers. 

Ventilating Gratings.—The contractor shall provide and fix 
nine ventilating gratings, ldin. by 9in. under the engine-house 
floor where pointed out, proper relieving arches being built in over 
each grating. 

Insert all Wood and Stonework, &:c.—The contractor shall insert 
and properly build into the brickwork all wood-bricks, wallplates, 
window and door frames, stonework, &c.; and he shall also form 
all grooves, indents, cut all chases required for pipes or other iron- 
work ; leave arched openings where pipes require to pass through 
the walls; and generally to assist the makers of the engines and 
boilers in performing work incidental to the various trades em- 
ployed under this contract. 

Bed and Point Window and Door Firames.—All the windows and 
door frames shall be bedded in hair mortar, and the external joints 
pointed up with mastic. 

Underpinning.—Tbe contractor shall execute in brick and cement 
mortar any underpinning which may be found necessary in the 
building of the boundary walls. 

9in. Brick Arches.- 9m. brick arches in hydraulic mortar shall 
be turned where shown under the engine-house floor, and the 
haunches filled up with concrete. 

Corbelling.—Where the stone flagging has to be supported on 
other than the brick arches, brick corbelling shall be formed so that 
no flag shall rest on a less bearing than that of 44in. each on two of 
its opposite sides. 

Foundation Floor.—The foundation floor of the engine-house 
shall be carefully formed of two courses of brick on edge laid in 
hydraulic mortar; the earth shall be well punned and levelled 
before laying. 

Engine Bed, Crab and Air Vessel Piliars.—The engine beds, 
crab, air vessel, and air pump pillars shall be formed of brick as 
shown on the drawings, with all the various arches, openings, 
recesses, and handholes required ; the handholes shall be covered 
with Gin, self-faced flags, and all the holdixg-down bolt holes shall 
be lined with Gin, earthenware pipes. 

Boiler Seating.—The boilers shall be built in as shown, the front 
ends being set lin. lower than the back ends; the boilers shall 
each be set on two side walls, the top course of 
which shall consist of fireclay blocks, thus :— byt 
All the flues shall be lined with white Stour- -~~ 4 
bridge fire-brick, as shown, laid in fireclay, the .; \ 
bricks to measure with headers Gin. thick; the \ 
= cross walls shall be built behind the shell Pe 
angle iron, and carried round the blow-off pipe: + 
joint, the brickwork where in contact with. the 7 
plates shall not exceed half-brick thick ; the tops ss ‘ 
of the side flues shall be level with the crowns of the internal 
tubes ; three manholes shall be formed, one to the main flue, and 
one at the back of each boiler, each covered with a 4tin. fire tile, 
and filled up with sand to the level of the flagging on top of boiler ; 
white Stourbridge fire-brick bridges shall be built in where re- 
quired; the necessary dampers and flue doors—which will be 
supplied—shall be built in where shown. 

Chimney.—The chimney shall be built to the form and dimen- 
sions shown ; it shall be lined internally with blue fire-bricks to a 
height of 15ft. above the entrance of the main flue; the chimney 
cap shall be formed of bricks moulded to the radius, and to the 
contour shown on the drawing ; the coping shall consist of moulded 
fire tiles 4}in. thick, in eight segments, above two courses of white 
fire-brick on edge. 

Receiving Tank, —The walls of the receiving tank shall be built 
to the form and dimensions shown ; all the inlet and outlet pipes 
shall be built in with cement mortar; the small well behind the 
overflow shall be lined with one coat of cement mortar, finished 
off with pure cement, and covered with a 44in, self-faced Hasling- 
den flag. The arches shall be carefully formed, set in hydraulic 
mortar, one circular manhole being formed where shown on plan ; 
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holes shall be cut in the brickwork to receive the ladder bars, 
which shall be run in with cement mortar; the floor of the tank 
shall be carefully formed to the inclinations shown, with two 
courses of brick on edge, laid in hydraulic mortar ; one 5in. self- 
faced Haslingden flag, 5ft. by 4ft. shall be laid on the floor of 
the tank so as to receive the water from the inlet pipe. 

Stonework.—All the stonework about the buildings shall—except 
as hereinafter mentioned—be of good sound red sandstone, free 
from imperfections of all kinds; the stones shall be laid on their 
natural beds, which must be boasted true and fair, and their 
exposed faces tooled. 

Window Sills.—The window sills shall be weathered, throated, 
and rebated for the frames; and shall be 9in. longer than its 
opening. 

Throating.—All projecting courses, factabling, and coping shall 
be throated. 

Coping, &c., set in Cement.—The factabling and coping of the 
boundary walls shall be set dry with the end joints grooved, and 
then grouted, and pointed up with cement mortar. 

Stonework to Engine Beds.—The whole of the engine beds shall 
be covered with stones lin. deep, bedded and jointed in cement 
mortar, no stone of which shall contain less than twelve superfi- 
cial feet ; holes shall be formed where shown ou the drawings, and 
the edges shall be chamfered all round with a broad chamfer; 
the contractor must cut all bolt holes, &c., required by the engine 
makers. 

Base Stone.—Base stones of the following sizes shall be provided 
and laid in cement mortar :—For crab pillar, 4ft. Gin. by 4ft. Gin. 
by 15in.; for air vessel pillars two stones, each 4ft. by 2ft. Gin. by 
ldin.; for suction pipe pillar, 3ft. Sin. by 3ft. by 15in.; for air 
pump foundations in boiler house, 4ft. Sin. by 4ft. by 12in. 

Stone heads.— Provide and fix stone heads to the water-closet and 
yard door 7in. deep, and the full thickness of their respective 
walls, 
One Templates.—Templates shall be placed under the ends of all 

and principals of the dimensions shown. 

Stonework for large Gateway.—Suitable lock and guide stones 
shall be provided for the large gateway to full thickness of the 
wall. 
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, ) Tank.—The overflow to the receiving tank 
shall be cut out of a hard Yorkshire stone of a size shown on the 
drawir 

Re ing Red Sandstone.—The factabling, moulded corbels, 
string courses, key stones, chamfered coping and pedestals to front 
stairs, plinth course, coping to the boundary walls, plain and 
moulded stonework in large chimney and the rebated coping 
stones to valve pit, ashpits to boilers, manhole to receiving tank 
and 18in. outlet well, shall be of the dimensions shown on the 
drawings. 

Steirs and Steps.—The stone steps and landing to the engine 
house entrance, the step to doorway between engine and boiler 
houses, the steps to the water-closet and small yard door, and the 
sills to the three boiler house entrances shall be of hard Yorkshire 
stone of the dimensions shown, with the end carefully built in at 
least 9in. into the walls, morticed for the door frames, and the 
exposed faces tooled. 

Engine House.—The floor of the engine house shall be laid with 
3in. flags, and where there are no brick arches underneath they 
shall be of 4in.; the tops of the boilers and outside flue shall be 

- covered with 3in.; the boiler house floor and coal tip with 4}in.; 
and the water-closet floor with 2}in. 

General Quality of Flagging.—All the flagging shall be fairly 
laid, fitted and bedded in mortar. The flags for the engine house 
shall be faced, no flag of which shall contain less than 7} superficial 
feet ; the flags in the boiler house and coal tip shall be self-faced, 
no flag of which shall contain less than 5 superficial feet ; the 
boiler house floor shail be laid to the inclination shown. All 
rebats, holes, &c., necessary to complete the flagging shall be 
executed by the contractor. 

Paving in Front of Boiler House.—The whole of the front of the 
boiler house to the boundary wall, as shown on general plan, shall 
be paved with Bacup setts, 7in. by 5in. by Gin., laid on a Gin. bed 
of ashes, and the joints filled up with gravel, and well rammed. 

Granite Spur Stones and Sill.—The large entrance gateway shall 
be provided with two granite spur stones, lft. 9in. in diameter, 
and 2ft. high out of the ground, and a granite sill, 14in. by 9in., 

grooved and morticed for the running rail. 
General Con Mason Work.—The contractor shall per- 
sinking holes in the stonework that may 
o provide all dowels, cram 
nework, and shall cle 
on of the contract. 
tor shall provide and fix hoarding—if 
Iso watch and light the same to the 
yor. 
.—The contractor shall provide and fix 
1 all other minor articles of carpentry 
; he shall also provide well seasoned 
wood-bri at least six to each 
shall be placed not more than 
ary shall be of Baltic red pine, 
to every foot in the width of the 









im 

























form all grooving, c 
4 he Ss 

















ere 
of 





pine 4hin, by 
and angles, shall be fixed 
1ouse roofs, bevelled to 


is of the to water-closet 


lates of Baltic red 
ats 


spass 





Gutters, Lave Spars, etc.—B red pine spars, din. by 2i 
13im. apart, centre to centre, and slate battens, 2in. by jin., shall 
be provided and fixed to the water closet-roof. 

Spars and Slate Battens —The contractor shall provide and fix 
lin. Baltic red pine gutter boards and bearers, and carefully form 
all drips, rolls, &c., required by the plumber. The eave spars to the 
boarded roofs shall be 3in. by jin., and tothe water-closet roof 3in. 
by 1}in. 

Principals.—The principals shall be of the dimensions and sizes 
shown on the drawings, each provided with suitable iron straps 
where shown, with cotters and bolts complete ; the whole of the 
principals shall be of Baltic red pine, except the tie beams in the 
engine-house, which shall be of sound English oak; the principals 
in engine-house shall be stop chamfered as shown. 

Purlins and Ridges.—The purlins and ridges of engine and boiler- 
houses shall be of the best Baltic red pine, of the sizes and dimen- 
sions shown on the drawings, scarfed at the joints, on the principals, 
and chocks shall be provided and nailed to the principals to sup- 
port them in position. 

Boarding.—lin. rebated Baltic boarding, chamfered on the 
inside edges, shall be provided to the engine and boiler-house roofs, 
nailed to the purlins ; each board shall be Gin. wide. 

Dressed Roof Timbers.—Al\l the principals, purlins, ridges, under 
side of boarding, and other exposed timber in the roofs of the 
engine boiler-houses shall be dressed true and fair, and 
a fit condition for staining and varnishing. 
rb to Coal Tip, —An American oak curb 12in. by Yin., rounded 
on the upper edges, shall be provided and fixed to the coal tip, 
and secured with holding-down bolts as shown, provided by the 
contractor. 

Skirting.—l}in. moulded skirtings, 10in. deep, scribed to the 
floor and secured to proper grounds, shall be provided and fixed 
round the inside of the engine-house. 

Angle-beads,—One and a-quarter staff angle-beads shall be pro- 
vided and tixed to all the windows of the engine-house, securely 
plugged to the walls. 

Windows.—The windows of the engine and boiler-houses shall 
be made to the form shown on the drawings, with 6in. by 3in. 
weathered and throated sills and frames, 5in. by 3in. transomes 
and mullions, and 2in, sashes; sash bars shall be formed where 
shown, lower portion of each window shall (except as here- 
inafter mentioned) oper in two halves, and he provided with two 






















Gin. brass barrel bolts, 34in. brass butt hinges, and two French 
casement fasteners; the four gable windows shall be made to 
swivel, hung on brass centres, and provided with linen cords, brass 
cleats, and the glass secured ‘by timber beads fastened with brass 
screws. The water-closet shall have a small window, 2ft. by 


lft. Gin., to open inwards, provided with hinges, fasteners, Xc. | 


All the window frames and sashes shall be of Baltic red pine. 

Window Boards.—1}in. rounded window boards shall be provided 
to the windows of the engine-house. 

Doors and Fanlights.—The entrance door to the engine-house 
shall be constructed of 2in. Baltic red pine styles and rails, in two 
leaves, with 1jin. raised panels, and mouldings laid on, and shall 
be hung with four din. brass butt hinges to a Gin. by 4in, rebated 
and beaded frame, and provided with mortice lock, value 10s, 6d., 
exclusive of fixing, bronze furniture, and two 9in. bronze bolts; a 
suitable moulded transome shall be provided, and the fanlight 
Shall be constructed as shown. The door between the engine 
and boiler houses shall be constructed of 2in. Baltic red pine styles 
and rails, with one and a-half raised panels, and mouldings laid 
on, and hung with two 4in, brass butt hinges to a 6in, by 4in, re- 
bated and beaded frame, and provided with mortice lock and 
bronze furniture, value 7s. 6d. exclusive of fixing. The doors 
in the boiler-house and small yard door shall be of 2in. Baltic red 
pine styles and top rails, and lin. cross and bottom rails, covered 
with lin. tongued, grooved, and beaded boarding ; they shall each 
have Baltic red pine frames 54in. by 4in., hung with 4in. brass 
butt hinges, and the boiler-house doors shall be each provided 
with a Norfolk latch and two 9in. barrel bolts, and the small yard 
door with a good strong stock lock. The water-closet door shall 
be of lip. styles and top rails, and jin. cross and bottom rail, 
covered with jin. rebated or beaded boarding, hung to 5hin. 
by 4ia. frame, with 4in. butt hinges, and provided with a thumb 
latch and a 6in. brass barrel bolt. The transomes to the boiler- 
house doors shall be ]2in. by Gin. moulded and rebated for Jin, 
fanlights, which shall be constructed as shown. 

Entrance Gate.—The entrance gate from Sution-road shall be 
provided and fixed, framed of Baltic red pine, with 3in, styles and 
rails, and filled in with tongued, grooved, and beaded battens, lin. 
thick and not exceeding 6in. wide ; the gate shall be made to open 
in halves, and a small wicket door shall be constructed on one 
half with a latch, stock lock, and din. butt hinges. Strong 
wrought bolts with cast iron back plates, bolted to the stones built 
in, shalljbe provided for fastening the gate, which shall be made 
to slide on proper cast iron wheels and wrought iron running rail ; 
guides,each with two pulleys, shall be provided and fixed as shown; 
and iron strips 3in. by jin. shall be fixed on each side of the top 
of the gate for the guides to run on; a large padlock shall be pro- 
vided for each of the bolts; two strong handles shall also be 
provided and fixed. 

Architraves.—6in. architraves shall be provided to the two doors 
in the engine-house with suitable blocks to stop the skirting. 

Water-closet.—The water-closet shall be of yellow pine, with 
ldin. champed seat, 1}in. framed riser, and lin. framed back and 
elbows, 1ft. Gin. high, provide bearers for cistern, and other timber 
which may be required to complete the closet. 

Quality of Timbers, &c.—The whole of the timber used shall be 
the best of their respective kinds, well seasoned and free from 
knots, sap, and all other imperfections ; the contractor shall pro- 
vide all nails, screws, glue, and all the minor articles necessary to 
complete the woodwork satisfactorily. 

Slating.—The roof of the engine and boiler houses and water- 
closet, shall be covered with the best Bangor duchess slates, laid 
with 4in. lap; each slate shall be secured with two copper nails ; 
the slates on the engine and boiler houses shall be bedded in the 
best hair mortar, and those for water-closets shall be under-tiered 
with hair mortar; the slates shall go under the factabling at least 
Yin., and double courses shall be provided at the eaves of each 


roof, 

Ridges.—The ridges of the engine and boiler houses shall be 
covered with blue lap ridge tiles, set in hair mortar, and pointed 
with cement. 

Plaster.—The walls of the engine-house and water-closet shall 
receive a render and float of the best hair mortar, and be scored ; 
the skimming coat shall be of fine sand and lime putty properly 
punched, and the work finished to a fine surface; the engine- 
house shall be jointed to imitate ashlar masonry ; the ceiling of 
the water-closet shall be lathed and plastered with two coats of 

plaster. 
. Cast Tron Pipes, d-c.—The contractor to supply and fix all pipes 
and other ironwork in, to, and from the receiving tank ; the inlet, 


| outlet, and scouring out pipes, shall be constructed as shown on 


the drawings. He must make the joints to the two lin. inlet 
valves and provide and lay the requisite pipes from the valves to 
the receiving tank and the 18in. supply pipe, to suction cistern ; ha 
shall make the junction with the suction cistern pipe where shown 
on general plan, and provide and lay the requisite pipes, 1Sin. 
Kennedy’s double-faced valve, spindles, &c., from such junction to 
theinside of the receiving tank; he shall provide and lay the requisite 


| scouring out pipes, 15in. Kennedy double-faced valve, spindle, &c. 


n. and | 





from the receiving tank to the wet trap. All the requisite bolts, 
lead, yarn, guides, and other fixings requisite for the above, 
shall be furnished and fixed by the contractor, and all the pipes 
shall be coated with Smith’s patent asphalte coating. 

Iron Covering Plates and Ladder Bars.—A perforated cast iron 
covering plate, 2in. thick, shall be provided for the outlet well of 
the receiving tank, and a 4in. chequered plate covering for the 
manhole ; wrought iron ladder, bars lin. diameter, shall be pro- 
vided and inserted with cement mortar into walls of the receiving 
tank where shown. 

Girders, &c.—Cast iron girders and tie rods shall be provided 
and fixed in the receiving tank, of the dimensions and in the posi- 
tions shown on the drawings, with all the requisite nuts, &c., to 
make them complete. 

Milled Lead --The gutter between the engine and boiler-houses 
shall be laid with the best 7 lb. milled lead with carefully formed 
roll, drips, and connections to downspouts. 

Water-closet Fittings.—The contractor shall fit up the water- 
closet with seat acting apparatus, all bolts and screws of which 
shall be of brass; and shall provide stop cock and box compound 
cistern, jin. lead supply pipes, 1fin. lead down pipe to closet, fin. 
lead overflow pipe, 44in. lead soil pipe, stoneware pans and syphon 
traps; a 2in. lead ventilating pipe shall be provided and fixed 
from the closet to the highest point of the gable of existing 
property. The whole shall be executed to the regulations of the 
‘own Council, and to the satisfaction of the water engineer. 

Tap to Stokehole.—A lin. screw-down tap, with union coupling 
and 20ft. of lin. hose shall be provided and fixed in the stokehole; 
also a lin. stop cock and box, with 15ft. of lin. lead piping. 

Cast Iron Gutters and Down Spouts.—The contractor shall pro- 
vide and fix 6in. by 4in. moulded gutters to the roofs of the 
engine and boiler houses, also six 4in. down spouts from the gutters 
to the earthenware drain pipes. 

Glass.—The whole of the windows about the buildings shall be 
glazed with the best British sheet glass 21 oz. to the foot, carefully 
bedded and pointed with the best oil putty. 

Painting, &c.—The contractor shall prime the whole of the 
windows and doors with one coat of white lead in oil, after they 
are delivered on the ground, but before they are fixed, and all the 
iron work provided by him—with the exception of the cast iron 
pipes— with one coat of boiled linseed oil, before it leaves the iron- 
founder’s premises; the whole of the wood and iron work shall 
receive four coats of oil paint, including the priming coat ; the 
two doors in the engine-house shall in addition be grained oak 
and finished with two coats of copal varnish; the principals, 
purlins, boarding, and other exposed roof timbers of the engine 
and boiler houses shall be stained dark oak and finished with two 
coats of varnish. 
shall have twocoats of whitewash, 





The walls of the boiler house and water-closet | 


Lightning Conductor.—The contractor shall provide a }in. | 


lightning conductor complete with all the necessary insulators, 


holdfast elevating tube, &c.; the end of the conductor will not be 
allowed to terminate in any clay, sand or rock, but must terminate 
in the drain or water pipes, to the satisfaction of the engineer. 


CoNnTRACT FOR MAKING AND ErReEctinc Two Horizontat Coy. 
POUND CONDENSING PUMPING ENGINES, WITH SURFACE Con. 
DENSER, AIR VESSEL, AND T'wo BoILers ComPLETE, 

The contract to comprise :—(1) Two horizontal compound con- 
densing pumping engines ; (2) reer lifts, rising mains, suction 
cistern, surface condenser, and air vessel; (3) two Lancashire 
boilers ; (4) the various tools and materials hereinafter described, 
with all the needful, proper, and complete apparatus, appendages, 
attachments, appliances, and connections of the best description, 
jointed, fixed, and set to work, including all necessary and proper 
cast iron flooring joists to support the stone flagging of the house, 
with all access plates to and es the same, and all bed plates, 
holding down bolts, washer plates, bearers, handrails, balusters, 
and other matters and things whatsoever, the permanent buildings, 
including engine beds and boiler seatings, alone accepted. 

Engines and their Duty.—The engines shall be horizontal com- 
pound condensing engines of the best make and construction, and 
they shall! each be capable of raising in ordinary work one million 
gallons in twenty-four hours through a line of 15in. pipes, three 
miles in length, to a total height of 190ft., exclusive of friction, 
but are to be capable, when required, of raising one and a-half 
millions of gallons in twenty four hours. 

Cylinders.—The cylinders. must be of the most perfect kind, 
accurately bored, and sound in every part, fitted with the most 
approved valve gearing ; they shall be cased with a double thick- 
ness of felt, and neatly lagged with polished mahogany boards and 
brass bands ; the piston rods, valve spindles, and all pins in valve 
gear shall be of steel, all wearing surfaces case-hardened, and the 
cataract cylinder shall be lined with brass, 

Pumps.—The pumps shall be of the piston and plunger or other 
approved type, provided with Cornish double-beat valves of the 
most improved construction. 

Air Pump Condenser and Air Vessel.—An air pump shall be pro- 
vided common to both engines, but worked by an independent 
separate steam cylinder of its own, and a surface condenser, also 
common to both engines, with about 200 square feet of tube sur- 
face ; all the water delivered by the pumps must pass through the 
surface condenser and into an air vessel of ample size. 

Suction Cistern.—The contractor shall provide a circular cast iron 
suction cistern 12ft. deep and ft. diameter, in three pieces, 
strongly bracketed and securely bolted together with inside flanges; 
the top casting shall be prepared for and provided with a strong 
cast iron chequered plate covering, firmly supported, and shall 
have one hinged manhole lid, provided with lifting ring and pad- 
lock; the bottom casting shall have cast on it two flanged pieces 
léin. high, to support the rose ends of the suction pipes; the com- 
bined size of the holes in each rose end and in the flanged piece to 
which it will be attached shall be not less than twice the area of 
the suction pipe; the sides of the cisterns shall be 1jin. thick, the 
flanges l}in. thick, bracketed between the bolt holes; the bottom 
late shall be Sin. thick throughout, flanged outwards with ‘in, 

racketed flanges, prepared for and provided with holding down 
bolts if required; the flanged bases for the rose ends shall be 2in. 

thick, with slots cast in; the cistern shall also be provided with a 

bell mouthed inlet pipe, 3ft. long, with two flanges, one at the 

back of the cistern plate, and the other at the end of pipe. All 
bolts and other attachments necessary shall be of suitable dimen- 
sions. 

Boilers.—Two Lancashire Galloway boilers shall be provided, 
each 26ft. iong by 7ft. diameter, with two internal flues, 2ft. 6in. 
diameter, coned down to 2ft. 3in. at the back end, and with four 
Galloway tubes to each flue. The shell plates shall be yin. thick 
throughout. not more than two plates shall be in each ring, the 
longitudinal seams to break joint, and shall be so arranged as not 
to rest on the seatings. The lay of the plates shall be parallel, the 
seams shall be single rivetted, with rivets fin. diameter, and 2in. 
apart only, centre to centre; the plates shall have 2in. of lap. The 
rivets shall be of Lowmoor or Bowling iron, the seams shall be 
caulked inside and outside, the rivets in the flue tubes shall be }}in. 
diameter, and lin. from centre to centre, the rivets at the end 
angle irons of shells and tubes shall be the same as those for the 
shell seams. The end plates shall be jin. thick and welded into 
one piece, front end angle irons outside, back end angle irons in- 
side; angle irons shall be 3in. by 3in. by ~;in. thick, and shall be 
welded into complete rings, without butt joints, those for the ends 
of tubes shall be similarly welded. Three gusset stays shall be 
attached to each end; all stays shall be firmly rivetted to double 
angle irons 3in. by din. by ;inm., the stay plates shall be jin. 
thick. The flue tubes shall be made perfectly cylindrical, of plates 
#in. thick, and shall be provided with solid flanged steel hoops, ° in. 
thick. Each boiler shall be provided with a man-hole about 18in. dia- 
meter on the top, in the second plate from the back end, and shall 
have an extra strong rivetted joint bed with planed face ; no steam 
dome shall be used, but an anti-priming pipe, about Sin. diameter, 
and about 5ft. long, placed close to the top of the boiler, and per- 
forated in the upper part with jin. holes, or slots jin. wide, the 
ends of the pipe blanked up, the united area of the holes to slightly 
exceed the area of the pipe ; some four or five holes may be put in 
the lower part of pipe to drain the pipe of any water that may 
accumulate therein. The plates of shells and tubes shall be of 
the “‘ Best Best” Staffordshire iron; the brand shall be visible on 
each plate; each ring of plates of the flue tubes shall be in 
one piece, those of the first and second rings of the tubes at 
furnace shall be of Lowmoor or Bowling iron. Each boiler 
shall be fitted with a Cowburn’s dead-weight valve; steam 
valve with brass valve and seating with regulating screw, 
spindle, hand wheel, &c.; one Smith’s fusible plug; one 2in. 
feed valve with brass valve and seating to be combined 
back pressure with regulating screw, the feed-water being distri- 
buted by a long horizontal perforated pipe, and placed 2in. above 
the crown level of the tubes; two glass water gauges with direct 
large passages, and so placed that the water in the boiler shall be 
3in. over the crown of the furnace tubes when first in sight in the 
glass; one Bourdon’s patent steam-pressure gauge shall be attached 
at the front end of each boiler by a syphon pipe ; the gauge must 
be marked up to 1001b.; one blow-out tap of hard brass through- 
out, fitted with double or compound glands; the furnace mouth- 
piece shall be of wrought iron and kept within the circle of the 
tube end rivets; alight brass moulding shall be attached to the 
edge; the furnace door shall be fitted with movable slide to 
admit air for smoke prevention ; the baffle box on inner side of 
door shall be perforated gin. holes to correspond. All necessary 
dampers, damper frames, chains, weights, flue doors, steam feed 
and blow pipes, &c., shall be provided to make them complete 
within the buildings, Each boiler shall be tested to 1001b. per 
square inch, hydraulic pressure, and may again be subject to 80 Ib. 
water pressure when fixed and previous to bricking in, ‘The 
boilers must be made in all respects to the satisfaction of the 
National Boiler Insurance Company, Manchester, who shall inspect 
the same previous to their leaving the maker’s yard. 

Tools and Materials.—The contractor shall likewise provide the 
following tools and materials, namely :—(1) One crab winch of 
sufiicient power to remove or iy pH any portion of the machinery. 
(2) One complete set of pulley blocks to work in connection with 
the crab winch. (3) Two complete sets of firing tools. (4) Two 
barometers to indicate atmospheric and vacuum pressure. (5) Two 
spare double beat valves for the plunger lifts. (6) One set of 
bright spanners suitable for the nuts of the engines and other 
work, with rack and case. (7) Four steam gauges attached to 
cylinders. (8) One spare set of piston pins for the engines. 
(9) Two stroke indicators in mahogany cases,’ (10) One spare set 
of fire-bars, kr 

Quality of Materials and Workmanship.—The materials, design, 
workmanship, fitting, erection, and finish of the engines, and also 
all particulars not herein specially provided for, shall be the best 
of their kind, and in strict conformity with the practice of the 
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best manufacturers, and also to the plete satisfaction of the 
said engineer. 

Castings.—The castings shall be clean and sound externally and 
internally ; the cylinders, air pump and plungers shall be made of 
mottled grey and white iron, as hard as can be bored and turned, 
they shall be perfectly straight, cylindrical, concentric within and 
without, smocth and free from defect or blemishes of all kinds, no 
stopping or plugging being on any account —— in case of 
any holes or flaws appearing therein ; all bright work must be free 
from spots, and shall be properly cleaned and polished to remove 
the trace of the tool. 

Stecl and Wrought Iron Work.—The steel and wrought iron work 
shall be free from all blemishes whatsoever, and all the bright 
work, after being properly draw-filed in the direction of the strain, 
shall be neatly finished with fine emery and oil, in the style usually 
denominated ‘dead smooth bright;” but any iron work below 
the floor line, may be left black, although in other respects it 
must be as well and carefully finished as those portions more 
immediately in view. 

Bragsses.—The brasses, which shall be provided to every neck, 
gland, stuffing-box, and bearing about the engines, and their 
appendages, shall be made of a strong and durable mixture of pure 
tin and copper. 

Covers and Joints.—All covers and joints shall be properly faced 
and fitted, according to the most approved practice, and all the 
working parts of the engines shall in like manner be well and 
accurately fitted, finished, fixed, and adjusted, and the works 
generally in a perfectly sound, and steam, water, and air-tight 
condition, 

Painting.—The contractor shall put at least one coat of oil 
paint upon the boilers, casting, and black work, before they leave 
the manufactory, and properly grease and protect the bright work, 
and after erecting the same, shall paint all the accessible and visible 
parts of the said boilers, castings, and black work with two coats 
of oil paint, and shall properly smooth, brighten, and clean up the 
whole of the said bright work, to the satisfaction of the said engi- 
neer, 

Non-conducting material.—The contractor shall cover the tops 
and back ends of the boilers left exposed, and all the various steam 
pipes about the buildings with the best non-conducting materials, 
to the satisfaction of the said engineer; that in the boiler-house 
shall be finished with two coats of black varnish, and that in 
engine-house with four coats of oil paint of approved shade, 





Contract vor Hich Leven Covered RESERVOIR, WITH ITS 
APPURTENANCES, AT LDRowN Epce, THATTO HEATH, 

Road,--The contractor must, in the first instance, form the road 
leading to the intended reservoir with Yin. of broken sandstone, 
and he shall at all times maintain the said road in a good and 
sufficient state during the progress of the works, and before the 
works are completed he shall cover the surface with 3in. of broken 
slag, leaving the road sound and fair. 

J’ences.—He shall also fence the said road on both sides from the 
existing property to the boundary of the Corporation land, and he 
shall also fence round the wet trap where shown on plan; the 
fences shall be of Baltic red pine of the following scantling : 
Standards, 6ft. by 4in. by 4in. every 9ft. apart, every second one 
having an angle support 3in. by 3in; two triangular longitudinal 
rails top and bottom, cut out of din. by 3in., and the uprights shal] 
be 4ft. by Sin. by lin., with pointed ends, and 3in. apart. 

Watching and Ligiting.—When necessary the contractor shall 
watch, light, and temporarily fence all works for which he may 
contract with the corporation, 

Payment of Fees, &c.—The contractor shall also give all the 
necessary notices, pay all fees, water, &c., to enable him to com- 
plete his contract satisfactorily. 

Excavations. —The earth, soil, rock, or other matter upon the 
site of the intended reservoir shall be excavated to the form, levels, 
and dimensions shown ; the surplus material must be carried away 
by the contractor, who shall dig, carry, and find a place of deposit 
for the same; and the entire surface of the Corporation land 
within the boundaries shown on plan shall be restored to the ori- 
ginal levels after completion. 

Cutting Trenches.—The contractor shall excavate for and lay in 
their several positions all the pipes to and from the reservoir, 

Drains. —Your-inch agricultural drain pipes shall be laid along 
the haunches of the reservoir, with a fall to each side ; they shall 
be carried down the two slopes, and connected to 6in. drain pipes 
running round three sides of the reservoir, laid with a sufficient 
fall, and connected to a Yin. drain pipe. The 9in. drain pipe shall 
be carried from the junction of the Gin. to the wet trap, as shown 
on plan ; the ldin. drain pipes connected with the overfiow and 
scouring out pipes shall be laid down from the wet trap to the 
public highway. All the earthenware drain pipes shall, with the 
exception of those on the roof of the reservoir, be jointed and 
flushed up with Portland cement. 

Wet T'rap,—The wet trap shall be 6ft. by 6ft., by 3ft. inside ; 
of l4in. brickwork in cement, Sin, flag midfeather, and covered 
with an 8in, Yorkshire stone. The inside of the trap shall receive 
a render jin, thick, composed of one of Portland cement to two 
of sand, finished off with pure cement. Two 12in. cast iron grids 
shall be provided, and fixed with cement into the Yorkshire stone 
covering. 

Quality of Ground.—The quality of the rock for the founda- 
tions of the side walls and the bottom of the reservoir must be 
approved of by the engineer before any concrete is laid ; and 
should he consider a greater depth than shown necessary, or a less 
depth admissible, the same shall be determined by him. Any 
fissures appearing in the solid part of the foundations must be 
carefully filled up with cement mortar. 

Concrete Work.—The concrete shall be composed of five parts 
of sand and broken stones or bricks (no piece of which shall exceed 
a cube of lin.), and one part of unslaked Halkin Mountain 
hydraulic lime ; the whole shall be carefully measured and mixed, 
a sufficiency of water shall then be added, and the mixture tipped 
from a height of not less than 6ft. into the proper position, in 
which state each layer shall be retained by moulds, so that the 
concrete walls shall preserve the precise forms exhibited on the 
drawings. 

Courses of Concrete.--The courses of the concrete shall be 
carried regularly up in layers not exceeding 1ft. in height, and no 
portion of the walls shall be at any time carried up to a greater 
height than 1ft. above the general level. 

orm of Walls to be maintained.—All the walls, whether of con- 
crete, stone, or brick, shall be of the exact forms and dimensions 
shown, care being taken to insert through them the several 
culverts, pipes, and other iron materials necessary and requisite to 
complete the work, 

Asphalte Lining.—The asphalte lining shall be lin. thick on the 
sides, 1jin. on the bottom, and 4in. on the top. All pipes passing 
through it shall bo run in with asphalte to a thickness of at least 
Shin. all round, the lining shall also be laid round the outlets in 
and through the reservoir walls as shown on plans, and as may be 
further directed by the engineer during the progress of the work, 
in order to insure a complete and perfect union of the lining at all 
points of the reservoir. 

Base Stones for Pillars. —Hard Yorkshire base stones 2ft. Gin. by 
2ft. Gin. by Yin. shall be provided and laid on the asphalte under 
the footing of each pillar ; the stones shall be carefully set, bedded 
in cement mortar, and levelled previous to the pillars being com- 
menced, 

Brick Lining.—The entire inner surfaces or faces covered with 
asphalte shall be covered Qin, of brickwork, in cement mortar, 
carefully bedded, jointed, flushed up, perfectly and_ carefully 
pointed, and finished in such a manner as shall prevent the passage 
of water through the walls, 

Embanking.—The embanking shall be carried up along with the 
concrete composed of the excavated material from the site of the 
reservoir, carefully placed in regular layers or courses of 18in., well 
watered, punned in, and inclining towards the concrete, so that the 





outside shall at all times be the highest, to such extent as the 
engineer may direct. , . 

Tunnels.—The tunnel for the outlet and scouring out pipes shall 
be formed of the best brickwork, in hydraulic mortar, carefully 
set, and perfectly flushed up, the joints in bed not to exceed jin. 
in thickness, and wherever pipes pass from the reservoir or into it, 
care shall be taken that a perfect asphalte joining is obtained ; the 
stoupings shall be built in brick in cement mortar, carefully 

outed, 

Pillars and Lower Arches.—The pillars and lower arches shall 
be carried up to the form and dimensions shown. The pillars 
shall be 18in. square, and shall each have footings in two steps 
9in. wider than the pillar they support. The first course of foot- 
ings shall be bedded and laid in cement mortar ; the arches shall 
be semicircular in form, and composed of bricks 9in. thick, 
moulded to the radius; the haunches to be filled in with good 
sound common bricks; the whole shall be built in hydraulic 
mortar, carefully set, properly flushed up, and neatly cleaned off 
and smoothed with the trowel. 

Stone Springers.—The whole of the lower arches shall be covered 
with stone springers the full thickness of the wall, showing 6in. in 
face, and the skewbacks cut to the full thickness and radius of 
the upper arches, 

Upper Arches.—The upper arches shall be of the form and 
dimensions shown, carefull y built in hydraulic mortar, care being 
taken that the groins shown at the two abutment ends are care- 
fully and accurately formed. The centres for these arches, as well 
as for the lower arches, shall not be drawn until the sanction of 
the engineer is obtained for so doing. 

Haunches to the Upper Arches.—The haunches to the upper 
arches shall be filled up with concrete to the form shown, coated 
with asphalte, and drained with 4in. drain tiles. ahh. 

Retaining Wall,—The retaining wall, round the reservoir with 
footings, shall be built to the form and dimensions shown, with 
neatly squared coursed rubble work, laid close in the best hy- 
draulic mortar. The exposed outer face of wall shall be in 
regular courses, not less than 6in. thick, and the face shall be 
left rough; it must not, however, in any one part project be- 
yond the line of the batter to more than lin, The exposed 
inner face shall be in regular courses, not less than 6in. thick, 
neatly tooled. Through courses shall be laid at least every 
18in. in height; all small pieces or edge stones will be rejected. 
The foundations shall be approved of by the engineer before the 
walls are commenced, and should any defect be discovered in 
the foundation it shall be cleared out until a solid bed is ob- 
tained, and then brought up to the level of the footings with 
concrete. Arches shall be built in the wall for all pipes passing 
through it. 

Coping.—The coping of the above wall shall be composed of 
stones not less than 2ft. 6in. long, of the width and thickness 
shown on the drawings, neatly tooled, splayed, throated, holed 
for railings where required, and jointed with cement mortar, 

Boundary Wall.— contractor shall also provide and fix a 
dwarf boundary wall round the whole of the Corporation land 
(where not otherwise provided for), between the points marked 
A, B, C, D, and E on plan, The wall shall be built of brick, 
l4in. thick, with two courses of footings, and finished with a stone 
coping l4in. by Yin., neatly tooled, splayed on the two upper 
edges, holed for railings, and jointed with cement mortar. At no 

point shall the bottom of the footings be a less depth than 2ft. Gin. 
low the ground level. 

Gate Poste.—Four stone gate posts shall be provided and fixed, 
they shall be lift. 6in. by 2ft. by 2ft. to detail, tooled, and 
holed where necessary to hang gates, &c, 

Stone Sill.—Two Yorkshire stone sills, each 24in. by 8in., the 
whole width of the gateways, shall be provided and fixed, tooled 
neatly on the upper face, and holed when required. 

Stairs.—The steps to the reservoir roof shall be built with brick 
side walls, deep enough to obtain a good bed ; the coping shall be 
l4in. by 8in., and supported at bottom ends by two short pedestals, 
each 4ft. Gin. by 14in. by 14in. The whole of the stonework of the 
stairs shall be tooled, 

Valve Pits.—The valve pit for the outlet valve shall be of 14in. 
brickwork, and that for the inlet valve shall be of 9in. brickwork, 
both pits to be covered with Sin. Yorkshire stones, neatly tooled 
on the upper faces, 3 valve boxes (which will be supplied) shall 
be inserted therein, with Portland cement. 

Stone Curbs.—Tooled stone curbs shall be fixed on the top of the 
reservoir round the outlet and overflow wells and the manhole 
entrance to the reservoir, of the form and dimensions shown 
rebated for iron covering plates, and jointed with cement mortar. 

Cast Ivon Pipes, &c.—The contractor to supply all the pipes 
and other ironwork necessary tocomplete his contract satisfactorily ; 
the inlet, outlet, and overflow pipes to be constructed as shown on 
the drawing. He must make the joint to the loin. inlet valve, and 
lay the requisite pipes and casting from the valve into the 
reservoir ; he shall make the junction to the 12in. outlet pipes at 
or near to the gate, and lay the requisite pipes, valves, spindles, 
and other castings from such junction to the inside of the 
reservoir ; he shall construct the scouring out pipes as shown, pro- 
vided with a 15in. valve with spindle to be worked from the top of 
the reservoir; the overflow pipe shall be supported as shown, by 
two sets of wrought iron clamps, with ends built into the wall ; 
all the requisite bolts, lead, yarn guides, and other fixings requisite 
for the above shall be furnished and fixed by the contractor, and 
the whole shall be completed in a tradesmanlike manner, to the 
entire satisfaction of the engineer. All the pipes shall be coated 
with Smith’s patent asphalte coating. 

Covering Plates.—The top of the outlet and overflow wells and 
the manhole entrance to the reservoir shall be covered with cast 
iron chequered plate coverings jin. thick, and where the raised 
ribs occur the plates shall be jin. thick; a web averaging y;in. 
thick shall be cast on the underside of each plate where necessary ; 
each plate shall have a hinged manhole lid, and in addition a small 
hinged lid shall be formed in the plate over the scouring-out valve, 
to enable the spindle to be got at; all the plates shall be inserted 
into the curbs with cement mortar, 


Wrought Iron Ladder.—One wrought iron ladder 18in. wide shall 
be provided, where shown, to manhole entrance to reservoir, 
securely fastened at the top and bottom; ladder bars 1}in. diameter 
shall also be provided and inserted with cement mortar into the 
walls of outlet and overflow wells. 

Outlet.—A screen shall be provided in front of the outlet pipes 
as shown on the drawing, the full width of the well, and framed 
in heights of 2ft. Gin. each. They shall be framed with 3in. by 3in. 
Baltic red pine stiles with three cross rails ; the frames shall then 
be covered with very fine copper gauze and secured by jin. strips 
screwed to the frame. Each frame shall be painted with four 
coats of oil paint, and provided with two handles bolted to the top, 
and wrought iron rods for drawing them up. 


Railings and Entrance Gate.— The contractor shall provide and 
fix spear-headed wrought iron railings round the whole boundary 
of the Corporation land, where shown on plan by blue lines ; the 
rails shall be fin. diameter, and Sin. apart, centre to centre, the 
end shall be let 2in. into the stone coping, and run in with lead, 
suitable wrought iron back stays, 1jin. diameter, shall be provided 
every l0ft. apart, securely fixed to the railings and the boundary 
wall with lead ; the top rails shall be 2in. by gin. The entrance 
gates shall be of wrought iron, each 10ft. wide by 7ft. 9in. high, 
in two leaves, made to a detail to suit the railings; they shall be 
oe mg hung, with all the necessary stops, hangers, &c.; good 

rass locks, with bronze furniture, shall also be provided and 
fixed. 

Pa‘nting.--The wrought iron railings and gates, and all the cast 
iron work about the reservoir, except the cast iron pipes, shall 
receive four coats of oil paint of approved shades, 

Channel Pipes and Grids.—Four-inch blue brick channel pipes 
shall be provided and fixed where shown round three sides of the 
reservoir ; Gin, cast iron grids shall be provided and fixed, where 


shown, to the channel pipes, properly connected to the drain pipes 
with cement mortar. , 

Soiling.—The soil which is at present on the surface of the site 
of the reservoir shall be carefully stored away, and when the 
arching is completed, haunches concreted, asphalted, and drains 
laid, it will be laid over the top of the reservoir and on the several 
slopes, which shall be levelled, trimmed, and dressed to fair and 
uniform slopes and levels ; it shall then be sown with approved 
grass seeds in sufficient quantity, and levelled over or rolled. 

Footwalk.—The footwalk shall be formed of broken sandstone, 
three inches thick, smithy ashes three inches thick, and finished on 
the top with a coating of millstone chippings one inch thich, and 
the whole rolled smooth and fair by a heavy roller. 


DESCRIPTION OF MATERIALS, 


Lime.—The whole of the lime used in the work shall be of the 
best Halkin Mountain hydraulic lime, taken to the ground fresh 
from the kiln, and until used in mortar or concrete shall be pre- 
served from the wet and as much as possible from the air. 

Sand.—The sand used shall be clean, sharp, river sand. 

Concrete Materials.—The concrete shall be composed of one part 
of ground unslaked hydraulic lime, and five parts of clean, sharp 
sand and broken stone of the size specified, and shall be thrown on 
from a height of at least six feet above the top of the concrete, or 
from such greater height as may be practicable. 

Bricks.—All the bricks used in the work shall be good, hard, 
well-burnt bricks, fairly formed, and of an uniform size ; they shall 
be well drenched with water before being used. No broken bricks 
shall be allowed to be used in any part of the brickwork except as 
closers. 

Hydraulic Mortar.—The hydraulic mortar shall be composed 
of one-and-a-half part of clean, sharp sand, and half a part of 
engine ashes to one part of lime; the mortar shall be ground in an 
edge stone mill, allowed to stand three days, and then tempered 
and used. 

Asphalte.—The asphalting shall contain as much oil and sand as 
will ensure it remaining in a flexible state. 

Quality of Cement.—The Portland cement shall be delivered on 
the ground two weeks before being used, in order that it may be 
tested. The pure cement shall be capable of bearing a tensile 
strain of 800 1b, to 2} square inches; samples shall be given when 
requested, in order to test its quality. 

Cement Movtav.—Where cement mortar is specified it shall be 
formed of two parts of clean, sharp, washed sand to one part by 
volume of Portland cement. 

Red Sandstone.—The stone for the boundary and retaining wall, 
gate posts, reservoir stairs, and coping, and the stone springers for 
the upper arches of reservoir, shall be of the best and soundest of 
the red stone to be obtained in the neighbourhood, free from dries, 
shakes, sandholes, and other imperfections and laid on their natu- 
ral beds. 

York Stone.—The stone forthe coverings to valve pits and wet 
trap, the curbs to the outlet and overflow wells, the manhole on 
top of reservoir, the base stones for the reservoir pillars, and the 
sill to the entrance gate, shall be of hard Yorkshire stone, free from 
all imperfections, and laid on their natural beds. 

Cast Iron Work.—The whole of the cast iron work specified or 
implied in this contract shall be of the best description of strong, 
close-grained mixed metal, cast from cupola or air furnace, free 
from air-holes, sandholes, cold shuts, laps, washes, and every im- 
perfection whatever, properly cleaned and dressed, special care 
being taken that the railings and gates are neat, clean castings, and 
carefully finished. 

Wrought Iron.—The wrought iron shall be of the best quality, 
wrought and fitted to the various forms and dimensions drawn or 
described. 

Valves.—The valves, of which there are two 18in. and one 15in., 
shall be Kennedy’s double-faced sluice valves of the best quality, 
with four gun-metal faces, spindles, and nuts. 

Bolts and Nuts.—The wrought iron bolts and nuts shall be of 
the best scrap iron. 

Lead.—The lead shall be of the best blue lead, as soft as can be 
obtained. 

Yarn.—The yarn for the jointing of the pipes shall be white 
spun hempen yarn, of the best quality. 

Drain Pipes.—All the drain pipes used shall he of the best 
glazed stoneware. 








LEGAL INTELLIGENCE. 

HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
(Before VicE-CHANCELLOR StR CHARLES HALL.) 
August 2nd, 1877. 

In ve THE TRADE Marks REcIsTRATION Act.—In re 
MITCHELL’S APPLICATION. 

IN this case, Mr. Astoyx, Q.C., with whom was Mr. E. J. 
ATHAWES, moved on behalf of Mr. William Mitchell, of Birming- 
ham, the well-known manufacturer of steel pens, for an order 
directing the Registrar of Trade Marks to proceed with the 
registration of his trade marks, which he had used for more than 
twenty years. The marks in question, which consisted of the - 
letters, A, B, C, &c., twenty-three in all, were tendered for regis- 
tration on the 4th of April, 1876, and were duly advertised in the 
Trade Marks Journal of August 30th following. The Registrar 
refused to register them on the ground that they were not trade 
marks within the meaning of the Trade Marks Registration Acts 
of 1875 and 1876, a single letter not being included in the statutory 
definition of a trade mark. 

Under these circumstances Mr. Mitchell applied to the court 
as provided by the statute, and it was contended by Mr. ASTON 
that his client was entitled to the order, inasmuch as the Act 
declared that “‘ any special and distinctive word or words, or combi- 
nation of figures or letters used as a trade mark before the passing 
of the Act, might be registered as such under the Act.” The 
Merchandise Marks Act expressly included a “letter” in the 
defining clauses, although the learned counsel admitted that a 
single letter was not in terms included in the definition of a trade 
mark under the Registration Act. He contended, however, that 
the language of the last-named Act did not exclude a single letter, 
and that, on the whole, his client was entitled to register the 
marks for which he had made application. 

Mr. Rigby, on behalf of the Kegistrar, showed that the m irks 
which were capable of registration were strictly defined in the 

e Marks Registration Act, and that it was impossible to travel 
beyond the express wording of the statute. A single letter was 
nowhere mentioned as being a lawful trade mark, and it could not, 
therefore, be registered. 

The VicE-CHANCELLOR took this view, and refused the order. 








Suip Launcu at SouTHAMPTON.—On Saturday the 28th ult., 
there was launched from the shipbuilding yard of T. R. Oswald a 
very handsomely modelied sailing ship of the following dimensions 
and tonnage: length register, 22650; breadth, 37°10; depth, 
22°30 ; gross tonnage, 1402 ; net, 1338. The vessel is built to the 
order of Mr. James Nourse, and is intended for the coolie trade. 
This vessel is fitted with full poop for the accommodation of 
captain and officers, top gallant forecastle for the crew, and a large 
midship deck house in which will be found accommodation for the 
petty officers, also crew and coolie galleys. She is also fitted with 
Harfield’s patent windiass for working the anchors, and is 
thoroughly ventilated right fore and aft, special care having been 
bestowed upon this subject. On leaving the ways she was chris 
tened the Boyne. This is the fourth vessel built, and the second 





launched, at Southampton for Mr. James Nourse by T. R. Oswald. 
The Boyne is sister vessel to the Liffey, , 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyrveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Geroup and Co., Booksellers. 

LEIPSIC.—A. Twrermeyver, Bookseller. 

NEW YORK.—Tae Wittmer and Roorrs News Company, 
31, Beekman-street. 





TO OORRESPONDENTS, 


*," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, but bearing a 2d. postage stamp, in order that 
answers received by us may be rorwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 3 ‘ 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
yood faith. No notice whatever will be taken of anonymous 
communications, 

Brickmakers.— The drawinys of the machine are under consides ation. 

Carron. —Metallic antimony. Messrs. Johnson and Matthey will supply 
what you want, 

Q. T (Athlone). — You had better communicate direct with Mr. F. Mille, C E., 
16, Uxford-road, Chiswick, W. 

H. H. (Fenny Stratford). —7he wlea referred to in yours of the Slat inst, was 
secured in Patent No, 4884, 1576, 

Goperroy’s Borner.—The address of the maker of this gas burner for 
laboratory purposes is required by @ correspondent. 

INPLEXIBL®.— No account of the locomotives to which you refer has ever been 
published with full particulars and aetail drawings. 

A. C.—Send the photographs and particulars that we may Sorin an opinion, 
If novel and interesting, we will cat! attention to the gear. 

Jascockore’s Evectric Canpir.— Messrs. Denayrouse and Co., of South- 
ampton-stret, Strand, will give you the information you require. 

R. W. L.— We believe the calculating machine illustrated on paye 12 of the 
present volume of Tue ExGineer has not yet been introduced into this 
country. 

R.—The fees of consulting ¢ gineers vary according to their position and 
known ability. Simail lems, such as you mention, are not sypecificaily 
charged for. 

C. E. HL—You allude to Wiles’ patent lock nut. 
Patent Nut and Bolt Company, Birmigham. 
described in The Excineer of 2uth April, 1877. 

P. S.—*' Treatise on Concrete, de.," by H. Reid. Loadon: E. ond FN, 
Spon. Lardner * Oa the Steain Eagine” (new edition). Baker's ** Treatise 
on the Mathematical Theory of the Steam Engine,” Weale's Series. 

Poventy.— Look through the ** Alphabetical Index of Pateats Granted in 
1S76," which you will find at the Newcastic-upon-Tyne Mechanics Institute, 
or the Literary and Philosophicat Society, or if not yet received, the 
librarian can procure it, as well asa grant from the Commissioners of a 
complete set of alt the patent speciications. 

T. Dopo. —Speciications of any patented machines of the class you refer to 
may be seea at the Maachester Free Library, Camp Field, ant the most 
recent patents wi'l bz found in the “ Alvhaeticat Index of Patents yor 
1876,” and ia the ** Patent Comimissioners’ Journal.” We may remind vou 
that evera hal)-yearly indee © Tak ENGineer containg the cow plete Lists of 
patents for the given hals-year, 

Cotums.—/f you will say of what materia! vou propose to make the 
column, and whether holtow or solid, we may heip you. With a column of 
such a height, however, probably you have some intermediate connections, 
and the coluin is in Lino or more pieces—conditions which woul alter your 
yacation, You will tnd the necessary formuly in ** Barlow on the Strenuth 
of Materials,” or in D. K. Clark's new book of ** Tables, Data, and Rules,” 
in Molesirortn’s ** Pocket-book,” dc, de. 





It is manufactured by the 
it was Ulustrated and 


STEAM JET PROPULSION. 
(To the Bditor of The Bngineer.) 


Sir,—Mr. Preiswerk, the inventor of the system of steam jet propul- 
sion, referred to by ‘‘ Propeller,” is at present in Buenos Ayres, but I 
shall be glad to furnish information, having been associated with Mr. 
Preiswerk in carrying out his experiments and designs. DD. ZirGier. 

Brompton Cottage, Mount-place, New Charlton, July 28th. 


SUBSCRIPTIONS. 


Tar Enoteer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly including doulienumber).. .. £0 l4s. 6d. 
Yearly (including two double numbers)... £1 9s. Od. 

Tf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut ENGINE aR is registered for transmission abroad. 

Cloth Cases fur binding Tuk Enuinerer Volume, price 2s. 6d. each. 

The following Volumes of Tue ENGINEER can be had, price 18s. each—Vols 
3, 5, 10, 14, 21, 24, 25, 26, 38, 4u, 41, 42. 

Foreign Subscriptions for Thin Paper Comes will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tak ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, Feyet, 
France (Paris only), Germany, Gibraltar, India, wg Japan, ta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania. Turkey, 
United States, West Uoast of Africa, West Indies, China via South- 
ampton, £1 16a. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5a. 


ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sizpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge vs ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with ali practical re- 
guiarity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivernrpD Berore Six o’cLOcK on 

murspay Evenine ix kace Ween. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tuk ENGINEER, 163, Strand, 
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MARRIAGE. 
On the 26th ult., at St. Luke’s, Bayswater, Mr. ALEXANDER TOLHAUSEN, 


Ph.D., of the Great Seal Patent-office, to ADA FEATHERSTONE, only 
daughter of Mr. 8. Featherstone Griffin. 


DEATH. 
On the Ist ult., at Bridgetown, Barbados, Arruur WILLIAM SHep- 
HEARD, C.E., youngest son of the late Mr. George Shepheard, of 100, 
Guildford-street, Russell-square, London, deeply regretted, 
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THE SCARCITY OF GOOD WORKMEN. 

Ir seems generally admitted that the trade of England 
is now passing through a period of depression, not only 
more severe in itself than any which it has seen since the 
time of its great,modern development, but also possessing 
certain ominous features peculiarly its own. To some of 
these features, as connected with the iron trade, we called 
attention in a recent issue. To-day we propose to set 
forth an evil of a different character, but gne the import- 


ance of which, if it exists, it is impossible to overrate ; 
which applies not to one trade only, but to all ; which lies, 
there is much reason to fear, at the bottom of that very 
slackness which all classes join in lamenting. The evil to 
which we allude is concisely summed up in the phrase 
that “good men are scarcer than ever.” 

That this is true at the present moment few employers 
of labour, amongst those who have to do with the great 


believe, be’ found to deny. In spite of the fact that 
many works have been closed altogether, and that almost 
all have more or less shortened their hands, there are no 
signs of any great superabundance of labour amongst engi- 
neers, fitters, smiths, or the other trades allied with these. 
One instance that has come under our notice is much to 
the point. A firm of engineers was compelled by want of 
orders to discharge about two-thirds of its workmen, includ- 
ing some of its oldest and best hands. 


of the large manufacturing districts, and the men 
were in great part settled inhabitants of the place 
who had worked in the same shop for many years. 
It might have been suppose! that such a change, at 
so unfavourable a juncture, could not have been carried 
out without great complaint, inconvenience, and even 
suffering on the part of those affected by it. Nothing of 
the sort took place. All those who could show a really 
good character for skill and conduct found employment in 
i moment ; even inferior hands and such as had no union 
to help them appeared to drift away into other markets 
and to dispose of themselves with very little trouble. The 
above may be taken only as an illustration of our case. 
But should proof be required, it may surely be found in 
the fact that, in spite of the universal slackness, it has 
nowhere been found possible to enforce among the trades 


can only be because each manufacturer feeis that, were he 
to propose such a reduction, his men would have no 1iffi- 
culty in finding work elsewhere at the old rates. 

We fear it must be granted, then, that good workmen 
are too scarce already, and are becoming scarcer every day. 
And now we would beseech our readers to weigh well 
what this really means. It means nothing less than the 
ruin of England. It is the one fatal evil which nothing 
can counterbalance or sul»lue, and which will bring the 
prosperity of the nation to a sure and not a slow decay. 
To see this it is only necessary to bethink ourselves what 
it is on which England’s greatness really rests. We some- 
times hear it said that it is altogether due to her vast and 
easily accessible stores of coal and ironstone. To test the 
truth of this it is only necessary to put one simple case. 
As a matter of fact, England is rich in mineral 
wealth, India is poor. Let us suppose that the reverse were 


coal-tields had been deposited by nature beneath the plains 
of Bengal. Will any man maintain that if this were true 
the course of invasion would have been reversed also—that 
the wild Hindoo would now be lording it at Whitehall, or 
issuing imperial rescripts from Windsor Castle! Would 
such a circumstance have availed much to turn the scales of 
victory, as they wavered at the balance on the eve of Plas- 
sey! Who does not see that the only probable effect would 
have been to make the conquests of Clive yet earlier 
in date and yet more splendid in results? No! England 
overcame India because she had incomparably the 
better soldiers. She spread her colonies all over the globe 
because she nowhere met seamen equal to hers. She 
took, and has hitherto kept, the undisputed lead in the great 
race of industry because her workmen were the best in the 
| world. The one assertion is as clear and indisputable as 
| the others. It is men that make a State, not coal, or iron, 
;or gold. And the converse holds true also. When 
| England’s soldiers and seamen lose their courage and 
| forget their discipline, then, and not till then, her Indian 
and colonial empire will be doomed. So likewise the day 

that sees the number of good workmen in England 
| begin to diminish, will indisputably see her com- 


| mercial greatness begin to decline. All other dangers— 





war and famine, foreign competition, scarcity of raw | 


material, even iu great measure strife between labcur 
| and capital—are from without, and may be overcome ; 
this only is from within, and saps the life itself. 





will be no more than able officers placed at 


at best they 
; a feeble and undisciplined mob. 


the head o 


workmen ; whether they are good or bad is the question 
that decides her fate. Nothing else will do. 
essential that they should be highly paid workmen, highly 
brained, highly cultivated, important as these things are ; 
it is essential that they should be good workmen, willing 
to work, and knowing how, never satisfied till they have 
made a good job, and thinking more of that than of the 
money it will bring them, rejoicing at difficulties, ready 
and fertile in resource, and thoroughly to be relied on in 
case of an awkward fix or a breakdown. Of such men 
we have known many on the banks of the Tyne in days 
before the nine hours’ movement was heard of, and have 
sometimes thought that were we condemned to be thrown 
on an unknown shore, with a single companion, we would 
choose a Newcastle fitter before all the world. 

Such are the men of whom England had enough and to 


so, to trace the causes of this decline in the hope of 


an Englishman can engage. 
question ; we can only indicate the direction which it 
would seem such an inquiry should take. Briefly we 
believe the root of the mischief to lie in those changes of 
ideas and practices among the working classes which have 
followed on the modern development of trades unionism. 
So far we are in accord with that trenchant bill 
of indictment, as it may be termed, against union 
principles which Mr. Hawksley lately laid before 


the Institution of Mechanical Engineers at Bristol. 
At the same time, we think his statement of the case was 





trades connected with engineering especially, wil', we | 


The works were | 
situated in a country town at a di-tance from any | 


we have indicated any substantial reduction of wages. This | 


the case, and that all the treasures now found in the British | 


Although our engineers and capitalists may retain all their | 
skill, energy, and enterprise, this will be of small avail; | 


e repeat ! 
again, the industrial future of England depends on her | 


It is not | 


spare, but has, we fear it must be granted, far too few. If | 


recovering them is simply the most important task in which | 
To do so here is out of the | 





somewhat too unsparing and one-sided. We fear that the 
masters as a class must be content to take their share of 
blame. It is not only that when the power was in their 
| hands they often thought too much of their own interests 
| and too little of those of others which were virtually in their 
|charge. There has also been of late a great neglect of that 
| careful system of training young hands which was charac- 
| teristic of the old millwright days—a system of personal 
interest and supervision under which such men as Fair- 
bairn, Napier, and others attained the practical skill of 
which they have afterwards made so good an account. 
Masters of the present day — partly no doubt under 
|the strain of keen competition and commercial pres- 
sure—have been induced to look on their hands 
as mere tools for doing a certain class of work, 
jand as long as they could turn out a fair job 
| at some one machine they ask for nothing beyond. But 
making all allowance for this, we still think the heaviest 
account lies on the side of the men. !t is not that we 
‘intend or wish to say a word against unionism in the 
| abstract. The right of workmen to associate together for 
| the purpose of guarding and advancing their own interests 
iis one that cannot be contested, and in a state of society 
| like the present, can hardly fail to do good. But we 
| appeal to all who have studied the subject, whether there 
| is not in the spirit of unionism, as it now exists, something 
| which is antagonistic to that principle of good workman- 
ship which we have tried to advocate. It is not that it 
| strives to raise the wages of each workman, but it strives to 
raise themall alike, and to produce a uniformity which cannot 
| be otherwise than a uniform mediocrity. It encourages the 
| idea that his wages, not his work, should be the first 
pong of a man’s thought; that to increase these is bis 
main ambition, and that almost every means is legitimate 
which tends to such an end. By many of its principles— 
such as its opposition to piece-work—it tends to promote 
| the infamous theory that work may be done too quickly or 
too well. We need not say anything of the grosser abuses 
‘for which trades unions have too often been answerable. 
The instances we have given must show that its tendency 
is to produce a lower rather than a higher standard of 
mechanical excellence. And unless that tendency be 
speedily reformed, the consequences must needs be fatal. 
We by no means think that the mischief has gone beyoni 
aremedy. With all his faults, we hold that the British 
workman is still the best and most trustworthy mechanic 
to be found in the globe. But he cannot stand still. He 
must either improve or deteriorate ; and with his improve- 
|ment or deterioration will follow the prosperity of his 
| country or its decay. Which it is to be depends, and can 
| only depend, upon himself. 


SULPHUR IN GAS. 

A PROLONGED and costly struggle before a Select Com- 
| mittee of the House of Commons, on a certain phase of 
| the metropolitan gas question, bas been fought out during 
| the present session almost without notice from the public. 
| The Czar and the Sultan occupy so large a share of the 
| world’s attention, that every ordinary matter seems to be 
dwarfed and obscured, as if nothing were worth thinking 
about except the conflict between the Russian and the 
Turk. The local affairs of London count for very little 
just now. By-and-by it may come to pass that men of 
renown will begin to complain as to the state of affairs at 
their own doors, and will grumble that these things are not 
better managed. London is itself a kingdom, though 
strangely ruled, and its interests are sufficiently vast to 
merit more consideration than they generally receive. The 
gas supply of London is a huge affair, and one of great 
moment. When the gas stokers attempted a “strike” on 
a large scale, people were made suddenly conscious of the 
immense importance of the modern light-giving com- 
modity. The prospect of London being plunged into 
darkness was sufficient to appal the whole population. The 
haste with which certain of the rebellious stokers were 
brought to trial, and the weighty sentences passed upon 
them, showed that the risk of a failure in the gas supply 
was looked upon by high authorities as a contingency of 
the gravest character. The stokers’ strike was an incident 
in the social history of the metropolis which we trust may 
never repeat itself. Gas may become dear in price or bad 
in quality; but gas, though bad and dear, is better than 
none at all. There are people who say that London gas is 
even now not so cheap as it might be, nor so good as it 
ought to be. But it is cheaper than ever it was—except, 
perhaps, for some brief period when certain of the com- 
panies were in furious opposition to each other. In respect 
to lighting power, the London gas is somewhat better than 
formerly. As for purity, there we find the question which 
has lately engaged the attention of Parliament. 

There was a period when the existence of sulphur in gas 
was the subject of long and earnest controversy. ‘The 
combustion of illuminating gas was said to give rise to the 
presence of sulphurous acid in the atmosphere of a room, so 
as to destroy goods and injure health. The outcry on this 
subject was particularly loud in the metropolis, and hence 
arose the provisions in the Metropolis Gas Act of 1860, 
whereby the London companies were prohibited from 
having more than twenty grains of sulphur in 100 cubic feet 
of gas, as supplied to the consumer. The law on this 
subject was not found easy of application, and, as a matter 
of fact, the companies were pretty soon left to their own 
devices in regard to the sulphur. In 1868 came a new 
system, not applying to all the companies, but gradually 
| Spreading its jurisdiction, until now it affects by far the 
larger portion of the London gas supply. The more recent 
law applies to the whole of the Chartered district— including, 
| among others, that which was formerly the Imperial— 
| as also to the South Metropolitan and the Commercial. 
| Certain gentlemen appointed by the Board of Trade, and 
| designated “ gas referees,” have the power of specifying 

how small shall be the quantity of sulphur contained in the 
gas supplied by these companies. The standard of purity 
is made to v between winter and summer, and also 
as between the urban and suburban gas factories. It was 
| expected that the gas referees would be increasingly 
' stringent in theiy requiyerments from time to time, it being 
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presumed that scientific research would show how the 
gas might be purified more effectually. This elastic 
system was thought to promise well, and for a time it 
seemed to work pretty smoothly. But there has 
been an increasing amount of friction lately between 
the referees and the Chartered Company, the bone of con- 
tention being the old “sulphur question.” The referees 
have required the gas to be purified to a degree which the 
Chartered Company say they cannot accomplish without 
the use of lime. But the purification of gas by lime is an 
intolerable nuisance in a populous neighbourhood, though 
of little consequence in an outlying district. The vestries 
have threatened the Chartered Company with legal pro- 
ceedings under the Nuisances Removal Act, with a further 
threat that, if they could not properly proceed against the 
company, they would move the High Court of Justice for 
an injunction against the referees, so that the latter might 
be restrained from demanding a degree of purity in the 
gas which created a nuisance in the manufacture. In the 
midst of this complication, the Chartered Company threw 
the matter into another court, by bringing a bill into 
Parliament proposing to do away with the jurisdiction of 
the referees in the sulphur question altogether. The 
Crystal Palace District Gas Company — who were not 
under the power of referees, but who were, nevertheless, 
subject to statutory limits as to the quantity of sulphur in 
their gas—took a similar course, and came before Parlia- 
ment this session asking to be exonerated from all respon- 
sibility in respect to the sulphur impurity, excepting 
sulphuretted hydrogen. 

The form of sulphur impurity to which the controversy 
has reference is supposed to be a bisulphide of carbon, 
and is wholly distinct from sulphuretted hydrogen. The 
latter is easily eliminated, and is entirely got rid of before 
the gas is turned into the gas-holder. But the bisulphide 
is a far more subtle compound, and has been the occasion 
of many struggles, both in Parliament and elsewhere. It 
is curious that the question has excited but little 
attention in the provinces, very few companies out 
of London being placed under any restrictions as to 


sulphur, other than sulphuretted hydrogen. Perhaps 
more remarkable still is the fact that when the 


Corporation of the City and the Metropolitan Board of 
Works sought authority from Parliament for the establish- 
ment of gasworks, they did not propose to place themselves 
under any restrictions as to sulphur. Whatever may be 
the present state of public opinion as to sulphur in gas, 
the Select Committee of the House of Commons, before 
whom the gas bills were sent, decided that the restraint 





should be continued both with regard to the Crystal | 
Palace District Company and the Chartered. Thus the | 


law which limits 
unaltered, and the Chartered Company are still subject to 
the referees. 

A curious point arises out of the recent inquiry. Sup- 
posing a London vestry, or any other local authority, to 
take proceedings against the Chartered Company for 
nuisance on account of the sulphuretted hydrogen given 
off during the emptying of the lime purifiers, it will be 
apparently impossible for the company to plead that there 
is no nuisance, for they have themselves brought forward 
evidence in Parliament to show that a nuisance is really 
created by the lime process. But what is to be said 
respecting the decision of the Select Committee! The 
committee have simply declared the preamble of the bill 
not proved, and have said nothing on the merits of the 
anon In face of the positive facts laid before them, 

ve cannot suppose the committee disbelieved the reality 
of the nuisance. But it may be urged that inasmuch as 
the committee decided not to relieve the company of their 
responsibility with regard to the sulphur, the committee 
must have believed that the company had the power of 
puri ifying gas to the degree specitied by the referees, 
without creating a nuisance. It seems very uns: .tisfactory 
that-the question should remain where it is. The referees 
are Dr. Tyndall, Mr. Vernon Harcourt, and Dr. Pole. 
They have fixed the summer maximum for the Beckton, 


he 


the amount of sulphur in gas remains | 


30w, and Bromley Works at 15 grains of sulphur, and the | 


winter maximum at 20 grains, per 100 cubic feet of gas. 
For the other stations the limit of the sulphur impurity is 
20 grains in summer and 25 grains in winter. If the 
company fail in the observance of these limits—unless 
through unavoidable accident—they are liable to heavy 
penalties, which are to operate in reduction of dividend, 
care being taken that the penalty shall not come out of 
the pocket of the consumer. The law specifies that, “The 
gas referees shall from time to time ascertain with what 
degree of purity the company can reasonably be required 
to make and supply gas continuously, without occasioning 
a nuisance to the neighbourhood in which the works are 
situate, and shall thereupon prescribe and certify the 
maximum amount of impurity in each form with which 
gas supplied by the company shall be allowed to be 
charged. ” This is a very explicit clause, and the present 
costly dispute, with its absurd complications, seems to 
imply either that the referees are going beyond their 
powers, or that the officers of the company are lacking in 
ability. Another consideration is, whether it is worth 
while to screw the company down to the lowest possible 
grain of sulphur. There is a certain expense incurred in 
the process, and though the company do not make 
any complaint on that : score, it may be asked whether 
the consumer cares to pay an extra penny or twopence per 
thousand feet for the sake of having his gas purified to 
the top standard. Mr. Keates, who gave evidence on 
behalf of the Metropolitan Board of Works, stated under 
cross-examination, that if 30 grains of sulphur were 
allowed, so much less linre would be used that no nuisance 
would be created. But he considered 30 grains to be the 
limit, and that any excess above this should be prevented. 
Taking this as a reasonable view of the matter, it seems 
strange that the Chartered Company did not come to a 
compromise, or at least make an offer to be placed under 
a fixed obligation to keep within the limit of 30 grains. 
Possibly the committee would have approved of such a 
proposal, and it is tolerably clear that the Metropolitan 
Board wouid not have objected, seeing that Mr. Keates is 





their consulting chemist. Another mode of settling the 
question was apparently within the range of probabilities 
at one time, namely, that the company should be set free 
from the control of the referees on condition that they 
lowered the price of gas in proportion to the amount of 
money they would save. But such a settlement, if ever 
contemplated, was never proposed, and it would certainly 
have been a very injudicious mode of dealing with the 
question. It was no part of the business of the committee 
to settle the price of gas. Neither would it have been a 
dignitied mode of dealing with the subject to agree that 
the gas should be less pure on condition that the price 
should be lowered. The strangest part of the whole busi- 
ness seems to consist in the sweeping proposal of the 
Chartered Company to do away with all their responsibili- 
ties in respect to the sulphur impurity. Had Parliament 
consented to such a proposal, we should have been very 
much surprised. But it was quite within the bounds of 
possibility and reason for the present requirements to be 
relaxed, and had the company asked for this, they might 
have carried the bill. 


CONTINENTAL COALS AND CANALS. 


THosE interested in the Belgian coal trade are at present 
much occupied in the discussion of the question of water com- 
munication. It seems that the Dutch Government 
announced its intention shortly to proceed with a plan for the 
improvement of the Meuse Canal, near Maestricht, which plan 
also contemplates the enlargement of the basin at that town. 
The Belgian Government has been requested to contribute 
towards the cost of these improvements, and it is the request for 
this co- operation which has stirred the Belgian coalmasters. 
The canal in question passes out of Belgium into Holland, 
and after traversing a very small corner of that country, 
re-enters Belgium. The passage through Holland appears, 
however, to entail considerable inconvenience and expense, 
and the question is naturally asked, why contribute money 
to keep on foot this state of affairs’ It is pointed out 
that in 1840 a scheme was fully elaborated by one of the 


has 


State engineers, for the cons struction of a canal to Antwe ap from | , 
| possess in others. 


the Meuse Valley, at a point near Haccourt, and this scheme is 
now being urged upon the State for ac joption. {t is further 
pointed out that when a credit of 20,0008. was recently voted by 
the Chambers for the purpose of an inquiry into the question of 
the Liége Canal communication, this very scheme was entirely 
ignored; altheugh in c nacuence of the French canalisation of 
the Meuse, and its juuction with the Moselle and Saone, the canal 
would complete a iad navigable highway. between the North 
Sea and the Mediterranean. There is another cause for dis- 
quietude in this matter which the Belgians have not overlooked. 
Germans are competing briskly with them in the coal trade, and 
to increase her chances of success it is proposed to construct a 
canal to join the Rhine and the Meuse. This route, the Belgians 
say, will facilitate very greatly the transport of German coal to 
Antwerp, and that for their own sakes no time must lost in 
providing means for their own protection. 
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BESSEMER STEEL PRODUCTION. 

SomB interesting and striking facts in connection with the 
Bessemer steel trade have just been published by the Moniteur 
des Intéréts Matériels of Brussels. From the statements made 
by this journal it appears that in the province of Liége the pro- 


duction of Bessemer steel during 1875 was 47,200 tons, of the 














value of 14,124,000f., whereas the value of the 72,500 tons 
produced in 1876 was only 15,570,000f, From these figures 
it is deduced that the average prices at the works were 
427f. per ton in 1874, 299f. in 1875, and only 215f. in 1876, the 
value having thus fallen 50 per cent. within a period of two 
years. The whole production of iron and steel in the entire 
world in 1873 was 10,450,000 tons, of which Europe was cre- 
dited with 8,600,000 tons. In 1875 Europe only produced 
7,900,000 tons, including 1,400,000 tons—or 17°70 per cent. 
—of steel. The total consumption of Europe in the same 
period was 6,700,000 tons, so that the inference is drawn 
that the production exceeded the demand in 1875 by 
1,200,000 tons, the cause being “ne other than the intro- 
duction of Bessemer steel.” The manufacture of this steel 
began to develope in 1870, and has since been so rapid that 
there are now no fewer than ninety-four Bessemer steel works, 


employing 317 converters, in existence. Estimating the produc- 


tion of each of these converters at 10,000 tons 


is said to be about the average of Belgium, but probably below 
that of the United States, the existing Bessemer steel! works 


would be able to supply a demand for 3,170,000 tons annually, 
or fully 50 per cent. in excess of the demand. hus far we have 
been quoting from the journal named above, but we must say 
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that, although some of the statistics are put torward with some- | 


what startling clearness, we must demur to the inference that 
because Europe produced more than was used on that continent, 
the balance must necessarily be surplusage. We know very 
well that such is not the case, for the simple reason that the 
greatest iron and steel producer of the world—Fngland—is in 
Europe, and she sends a very large proportion of her iron and 
steel manufactures to every part of the globe, which is thus 
probably accountable for the surplus which so greatly troubles 
our Belgian contemporary. 


COLLIERY MANAGEMENT, 

THE requirements of the Mines Regulation Act touching the 
certificated manager—in other words, the mining engineer—are 
not to be allowed to become a dead letter. The 32nd section 
enacts that if at any time a representation should be made to 
the Secretary of State by an inspector or otherwise that a certi- 
ficated manager under the Act is, by reason of incompetency or 
gross neglect, unfit to discharge his duties, or has been convicted 
of an offence against the Act, the Secretary of State may, if he 
thinks fit, cause inquiry to be made into the conduct of such a 
manager. Two such inquiries have lately been held, one at 
Cheadle, in North Staffordshire, and the other—last Friday—at 
Dudley, in South Staffordshire. Both managers had been con- 
victed by magistrates for breaches of the Act, mainly in defec- 
tive ventilation, which in North Staffordshire had led to the 
death of one miner and the injury of several others, and in South 
Staffordshire to the death of three and the injury of others. 
In the first case the fines imposed amounted to 20, and in 
the other to £30. The commissions were issued after attention 
to the terms of the 32nd sec. had been drawn in the House of 
Commons by Mr. Macdonald. At Cheadle the Commissioner 
was Mr. F. J. Headlam, stipendiary for Manchester, who had 
Mr. J. Dickinson, Government Inspector of Mines as his assessor ; 
and at Dudley the commissioner was Mr. Rupert Kettle, the 
County-Court judge—his assessor, Mr. Wynne, mines inspector. 
After a fortnight’s deliberation by the court, Mr. Frederick 
Southall, who was the certificated manager implicated in North 





Staffordshire, was told that his certificate would neither be sus- 
pended nor cancelled, but he was cautioned. What will be the fate 
of Mr. Newey, whois the part proprietor of the two mines at which 
he is the certificated manager, and whose case involved the 
commission at Dudley, remains to be seen, for the decision of the 
court has yet to be pronounced. The lessons which from these 
first two commissions under the Act mining engineers should 
learn, are, that they hold their certificates upon no more perma- 
nent a tenure than shipmasters hold the certificates which they 
obtain from the Board of Trade. Only by a thorough knowledge 
of what the Mines Regulation Act requires, together with an 
inflexible determination that the underground managers shall 
keep the report books which the Act specifies duly entered up, 
can any “certificated manager” hope to escape commirsions such 
as those to which we have here directed attention. 


MINERS’ WAGES. 


Tue secretary of the West Yorkshire Coalowners’ Association 
has been getting into shape a series of statistics, which possess a 
good deal of interest at the present juncture ; these figures have 
now been printed, and show in a comparative form the various 
advances which have been made in the wages of miners in 
different parts of the kingdom since the beginning of the coal panic 
in 1871, and the several reductions which have been made since 
1875. The statements thus set out in tabular form show that 
in Lancashire, South Yorkshire, East of Scotland, North Wales, 
Dean Forest and Staffordshire district the miners work eight 
hours shifts, in West Yorkshire and Somerset seven hours shifts, 
and in Durham and Northumberland five and three-quarter 
hours at atime. The rate of wages paid prior to the abnormal 
period which extended from the middle of 1871 to the beginning 


of 1875 varied a good deal, being then at the average of 3s. 44d. 
to 4s. per diem in Somerset, and as high as 5s, to 7s. 3d. in West 
Yorkshire, with an average of 5s. to 6s. in the other districts 
just enumerated. The returns proceed to show that in 
Durham and Northumberland the rate of wages is at pre- 
sent on precisely the same level as in 1871; in North 
Staffordshire it is 25 per cent. less, whilst in South 
Staffordshire it is 19 per cent., and in West Yorkshire 
11°43 per cent. above that stand point of comparison. In deal- 


ing with these figures, however, it should be borne i in mind that 
in some districts the miners have privileges which they do not 
Thus, in Northumberland the men have their 
rent free besides supplies of coal, and in one or two other 
il for their own uses at a nominal price. 
we have already mentioned the statis- 
price of coal in London market 
prior to the setting in of higher wages, and the 
tion in relation to the wages now obtaining. 
Yorkshire the present London prices are 2! 
they were 26s., although in the meantime 
advi anced 1] per cent. In other localities 
now 3. as against at the former pe riod, 
the men are having higher pay, ranging from 
tional in Cumberland, to 20 per cent. in Durham. These 
matters are worthy of consideration alike by men and masters, 
especially by the former, who are only too apt to form a one- 
sided and hasty judgment on subjects which they do not 
thoroughly understand, 
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and the Relief of London ores 
Francis Ingram Parmer, R.N., Assoc. 
Edward Stanford. 1877. 

Tne questions treated in this pamphlet are, as Mr, Palmer 
observes, important and pressing. Confining our atten- 
tion to the first, we may say that, in a popular manner, 
the author has, in discussing this question, arranged much 
information, collected from different sources, in a manner 
that will make it of service to many interested in it. He 
is very earnestly impressed with the necessity of doing 
something to prevent a recurrence of the disastrous floods 
which during the last few winters have brought so much 
misery to the poor, and loss to many others in no degree 
answerable for the disasters. 

The author first deals with the embankments, and thinks 
that it is not proved that their construction from Black- 
friars upwards has appreciably increased the floodings at 
Lambeth, though he considers it probable that their con- 
struction for any great length of the river would rob it 
of its natural inundation area sufficiently to increase the 
flood difliculties. In dealing with tidal observations, he 
shows that with the existing river control all warehouses 
and openings to back riverside préperty should be placed 
at a minimum height of 5ft. Gin. above Trinity high-water 
mark, 

In considering the necessity for improvements in the 
weirs and locks up the river, and for such other works as 
would enable the discharge of flood waters to be made at 
the proper time into the tidal part of the river below 
Teddington, Mr. Palmer suggests three short canals by 
way of straightening the cliannel, and at the same time 
forming artificial storage capacity. These he conceives 
should be made between (1) Tadpole lock and Abingdon, 
(2) between Reading and Staines, and (3) from Staines to 
Brentford. ‘They would save distances of 16, 133, and 
11 miles apetivell and relieve a length of river of 
783 miles. For reasons, including great cost, and because 
they would not be so efficacious as the extended use of 
weirs and locks, the author admits that the two first of 
these canals can be dispensed with, but thinks that 
the third should be made, as it would so largely 
assist in carrying off, during ebb tide, waters which 
must otherwise be stored up in the tortuous reach 
between Windsor and Brentford during the entire 
making of the sea flood. By making certain approximate 
calculations, Mr. Palmer finds that the tidal portion of 
the river is of more than sufficient capacity to carry off 
the flood waters if they can be got down sufficiently near 
to be turned into that part ot the river at the right 
moment to give them time to get to sea. The next point 
is obviously t to ascertain the capacity of the river channel 
and the possibility of its storing the flood waters and 
delivering them at the proper time. Taking the greatest 
rainfalls and making necessary deductions for the parts of 
the watershed not under consideration, the author, by 
sufficiently approximate calculation, finds that the river as 
at present existing and managed, is incapable of conducting 
the greatest rainfalls without some help. He then con- 


M 


Approaches. 
Inst. C.E, 8 





vo. I 








Ava, 3, 1877. 





THE ENGINEER. 


87 








siders three methods of affording this help, namely, (1) 
“By means of the storage capacity of the sections of the 
river between the locks for the surplus waters during the 
few hours, or may be one or two days of exceptional rain- 
fall ; (2) artificial cuts or canals, and (8) artiticial storage 
reservoirs.” The two last are discarded because, though 
useful for irrigation and supply purposes, they would be 
very costly and unnecessary if the various sections of the 
river already referred to were brought under effective 
control. <A table is given showing approximately the 
capacity of the river between the principal weirs and 
locks, by means of which it may be seen that by running 
the river dowu to an average depth of one foot for nearly 
90 miles of its length, a storage capacity of 1638 million 
cubic feet is obtained, which, added to 3592 million cubic 
feet, the capacity of the river for flood discharge, gives 
5230 millions capacity as against 5391 millions to be dealt 
with, leaving 160 millions to be disposed of by the 
proposed canal. ‘This last, however, if of the size—80ft. 
by 12ft.—suggested by the author, would not, as a mere 
reservoir, hold more than one third the above quantity, 
but by the facility it would give for the passage of the 
waters down to Teddington weir, it would undoubtedly 
be fully capable of disposing of .the quantity he mentions. 
Mr. Palmer’s endeavour is to show that under proper 
supervision, and suitably assisted, the river is practically 
able to carry off the heaviest rainfalls, and we believe he 
has succeeded in proving this in general outline. In order 
to arrive at a proper knowledge of the river, its capacity, 
and the works necessary and most advisable to be carried 
out, he insists on the necessity for a careful survey of the 
whole river, particularly with reference to the weirs and 
locks. This he points out would be materially assisted by 
the survey already undertaken by the Thames Valiey 
Drainage Commissioners. Without agreeing with Mr. 
Palmer as to the real necessity for the proposed canal— 
though a glance at the map will show that it would be a 
valuable work—it may be admitted that his pamphlet will 
assist many in obtaining a better understanding of the 
question of which it treats; but the trade catalogue appear- 
ance of the pamphlet and the showy sketches with which 
it is illustrated are calculated to repel many who would 
otherwise be glad to read a popular statement on the 
subject. 

Of the second part of the pamphlet we have little to say, 
our views upon the London Bridge question having been 
recently given. Mr. Palmer’s panacea, however, is a low- 
level bridge opposite Little Tower-hill, constructed with 
two basins, one near either shore, provided with draw- 
bridges up and down stream, by which high-masted vessels 
could be let in and out in their passage up or down the 
river. Mr. Palmer’s practical experience seems, however, 
to cause him to undervalue the difficulties connected with 
docking and manoeuvring of a ship in these basins, That 
a ship can be worked in and out again is undoubted; 
but that several can enter, pack themselves in, and sidle 
out without hitch and damage, when it becomes a question 
of time, is very doubtful, and it is also questionable 
whether the difliculties in working the enormous traffic, 
which a bridge in this place must carry, would not be 
almost insurmountable. 





Statistics of the American and Foreign Tron Trades. Annual 
Report of the Secretary of the American Iron and Steel 
Association. Presented to the members June 15th, 1877. 
Philadelphia : 265, South Fourth-street. 1877. 

In some essential particulars this is unquestionably the 

most valuable and complete of the many reports that 

Mr. James M. Swank, the Secretary of the American Iron 

and Steel Association, has presentea to the industrials of 

that country. It is marked by all the characteristics 
of painstaking industry and accuracy that have tended to 
make Mr. Swank’s reports among the most valuable 
statistical compilations to which we have access, but it is 

marred, algo, the defects which are so conspicuous a 

feature, not of Mr. Swank’s publications alone, but of all 

the proceedings, legislative, fiscal, and administrative of the 
important organisation representing the iron and steel 
trades of the United States. 

Many of the statistics furnished in Mr. Swank’s report 
have already been communicated to our readers through 
other sources, and Mr. Swank does not hesitate to acknow- 
ledge his obligations to the interesting transactions of the 
Iron and Steel Institute of Great Britain for many facts 
bearing upon the progress of metallurgical industries in 
foreign countries. It will, therefore, be no news to our 
readers when they are informed that in America, as in 
most other countries of the world, the iron trade has been 
receding for the last three years, the output of pig iron 
for 1876 being about 800,000 tons less than that of 1873. 
Mr. Swank points out that if this rate of decrease were 
to be continued, the production of pig iron in the United 
States would entirely cease in 1884, less than eight years 
from the present time, “and our furnace stacks,” 
he grimly adds, “would only be useful as observa- 
tories for the study of astronomy.” But inasmuch 
as the heavy percentage of decrease which had 
characterised the year 1875 was not continued in 1876, 
the decrease in the former year being 15 per cent., and in 
the latter year only 8 per cent., he is encouraged to believe 
that the mere production of pig iron commenced last year 
to rally from the effects of the panic of 1873, a view 
which is strengthened by the decrease in the stocks of pig 
iron at the end of last year. While the make of pig iron 
has thus fallen off, there has been an increase of about 
30,600 tons in the production of rolled iron of all kinds, 
and in the single item of rails alone there has been an in- 
crease of over 80,000 tons, a fact largely accounted for 
by the increase of nearly a thousand miles in the new 
mileage of railway laid down in the United States as com- 
pared with the previous year. Of the 879,629 tons of rails 
of all kinds produced last year in the United States, no 
less than 412,461 tons were Bessemer steel, being an 
increase of over 120,000 tons on the steel rail produce 
of 1875; nor is there any more curious abstract in the 
whole of Mr. Swank’s report than that which shows us 





how the production of Bessemer steel rails has increased 
from only 2550 tons in 1867, when they were first made in 
America on order, to the great output of last year. The 
forges and bloomeries of the States produced about 
5000 tons less in 1876 than in 1875, and the tonnage 
of iron shipbuilding launched has fallen from 33,097 tons 
in 1874 to only 21,346 tons last year. 

Although unmistakeably presenting here and there a 
few redeeming features, yet the general tendencies of the 
American iron and steel trades during the past three years 
have been towards deep and disastrous depression. Con- 
currently with the diminished make of metal, and the 
reduced output of coal, the emigration movement has 
exhibited abnormal and unhealthy symptoms. We find, 
indeed, that there has been a steady decrease in the num- 
ber of immigrants arriving in America since 1872, and the 
157,000 persons who went to the States last year represent 
a considerably smaller aggregate than that of any year 
since 1863. Nay, more, it is exceedingly significant of the 
true condition of affairs that not only have the emigrants 
declined from 422,000 to 157,000 within four years, but 
during the early months of the present year nearly a thou- 
sand emigrants sailed from New York for New South 
Wales. Mr. Swank, as usual, finds in protection the only 
remedy for this disturbing state of things. He never 
loses a chance of ineulcating that American commerce can 
be revived in no other way than that of rigorously and at 
any cost excluding foreigners from American markets. 
“ Ships,” he says, “fit to plough the ocean, whether of iron 
or wood, are built as cheaply in this country as abroad; 
but if they were not, it is poor policy to refuse employ- 
ment to our own mechanics because they and their fami- 
lies are not accustomed to the hard fare and squalid 
surroundings of foreign mechanics.” This is one of the 
many examples of inconsistency that mark Mr. Swank’s 
advocacy of protection. If ships can be built in America 
as cheaply as in England, why not establish free trade at 
once, and prove to American manufacturers their own rela- 
tive strength and capacity? It is a poor tribute to the 
results of the prohibitory policy pursued by America, that 
last year only 236 blast furnaces out of 714 available for 
use were actually in operation. It is difficult to believe 
that free trade could have induced any more mischievous 
and ruinous consequences than have here accompanied or 
flowed from the opposite course. Elsewhere Mr. Swank 
attributes the commercial failures of Turkey to “a specie 
currency, cheap transportation, and a duty of 8 per cent. 
only, payable in cash or in kind, which is practically free 
trade;” and he finds that the increase of nearly 100 per 
cent. which has happened within fourteen years in the 
movement of the French imports and exports was due to 
the protective policy which for many years formed a part 
of the fiscal system of that country. But as there is no 
evidence to show what either Turkey or France would have 
done under the circumstances, Mr. Swank’s conclusion 
must be a non sequitur. Out of his own mouth, however, 
we find abundant evidence to show that protection in 
America is building up—as far as it appears to be doing 
anything at all—a parasitical industry incapable of resist- 
ing the attacks of open and even-handed competition which 
it must face sooner or later, or perish, as all sickly, ill- 
trained, and unhealthy products are bound to do, from cir- 
cumstances unwisely intended to produce a contrary effect. 








SHOEBURYNESS ARTILLERY TRIALS. 

CLosr after the Engineers’ day at Chatham has followed the 
popular day at Shoeburyness. On Monday, July 30th, there 
took place a series of trials, reported in the Standard and other 
papers of July 31st. There are but few features that deserve 
particular notice. The programme was as follows :—Light and 
heavy siege rifle muzzle-loading guns were fired from the head of 
the marsh, at a range of 850 yards, at earthworks. The light 
siege guns were as follows: A 7-pounder on bed, charge 4 z., 
firing double shell ; a 25-pounder gun, charge 4 lb., firing shrap- 
nel shell with wood time fuzes ; a 6°3in. howitzer, charge 1 lb., 
firing common shell with sensitive percussion fuzes; and a 





40-pounder gun, charge 7 lb., firing shrapnel shell with wood | 


time fuzes. The heavy guns were as follows: A 40-pounder 
gun, charge 1 1b., firing common shell with sensitive metal per- 
cussion fuzes ; two 64-pounder guns, one mounted on an over- 
bank carriage and one on a travelling carriage, firing common 
shell with R. L. metal percussion fuzes ; two 8-in. howitzers, one 
on a carriage, with charge of 51b., the other on a bed with a 
charge of 241b., firing common shell with sensitive metal per- 
cussion fuzes, Except the Sin. howitzer, which fired three 
rounds, the whole of these pieces fired five rounds. The 
practice was capital, and the fuzes acted well, but the bursting 
charges, being greatly reduced, the actual results obtained were 
insignificant, 

Practice was next made at wooden dummies at a range of from 
300 to 400 yards with a 9-pounder gun, charge 1 lb, } oz., with 
ten rounds of ease shot; and with a Gatling gun 0°45in., firing 
the contents of two drums each holding 240 rounds. This prac- 
tice was fairly good. In the afternoon practice at floating 
targets was made with the following guns: — 12°5in. of 38 
tons, charge 130 lb.; llin. of 25 tons, charge 85 lb.; 12in. 
of 25 tons, charge 85 lb.; and 10in. gun of 18 tons, charge 
70 lb, The ranges were from 1200 to 1500 yards. Palliser 
shell were fired blind weighted up with sand. The practice 
was good. From the brick battery were fired four 64-pounder 
guns—Palliser converted—with 8 lb. charges, and common shell 
with percussion fuzes; range, 2060 yards. Lastly was fired one 
round from the 80-ton gun, which is 15.5in. in calibre at present, 
this being the second gun of this weight that has been sent to 
Shoeburyness. It is rifled on the polygroove system, rotation 
being obtained by the gas-check being set up into the grooves 
on firing. The charge is 316 lb, The weight of the projectile is 
about 1550 lb. 

With regard to the siege equipment, the feature of chief interest 
at present is the “overbank carriage.’” We have mentioned, in 
the account of the Chatham field-day in this number, an over- 
bank carriage of a different class. The power to discharge and 
descend behind cover is obviously felt to be a great need. The 
64-pounder overbank carriage we noticed last autumn at the 
Eastbourne experiments. There is little more now to be said 
about it. It has worked well on the whole, but it is top heavy, 
obviously not calculated, probably not intended, to travel with 
the gun mounted on it. We understand an overbank 
carriage is now in course of construction at the Arsenal 


not consisting like this one of a top structure on a service 
carriage, but a simpler carriage designed wholly for over- 
bank firing. In connection with the siege and field carriage, 
the subject of brakes comes before us. The pattern 
proposed by Colonel Field is now coming into more favour. 
There have been objections to the application of friction 
to the nave of the wheel, as being the place where the force 
stopped it at the expense of more wear and tear than at the tire. 

Theoretically this may be true, but the long bars crossing 
from tire to tire which are used in some foreign field guns 
are very inconvenient and objectionable, and if the material is 
found able to stand the friction at the nave, its application there 
may be better. We have heard of a horse artillery officer of con- 
siderable experience taking it up warmly, while an officer of more 
scientific acquirements, on the other hand, urges the theoretical 
objection. ‘This is just one of those points where we should be 
inclined to take the opinion of the horse-artilleryman. At all 
events, whatever be the particular system that may prove best, 
we maintain, as we have long done, that Colonel Field was right 
in urging the necessity of the adoption of a brake of some 
kind. Maximum power and minimum weight each tell heavily 
in field artillery of all classes. The excellence of the material 
now used in the manufacture of carriages enables weight to be 
saved in proportion to the power of the gun by adopting a 
carriage which is so light that its recoil would be excessive were 
not brakes applied to check it. The artillery that adopts this 
system has an enormous advantage over that which insists on 
keeping its carriage under control by extra dead weight. Such 
gain means either more powerful guns of the same weight, or 
lighter guns of equal power, or it may mean a smaller advantage 
in both ways—that is, a rather lighter gun of rather greater 
power. We refer, of course, to a permanent brake habitually 
used, not to the awkward mongrel expedient of making a sort of 
brake out of a drag shoe or chain. The advantage is only pre- 
sented if the arrangement is constant, for on this supposition 
only can the carriage be made lighter. The steam loading gear 
of the 38-ton gun was worked and acted excellently. 











THE CHATHAM SIEGE OPERATIONS. 

On Friday, July 27th, the Royal Engineers had their great 
professional field-day at the School of Engineers, under Sir John 
Stokes, the Commandant. The general order of the day was as 
follows :— 

The east face, comprising Prince Henry’s Bastion, the new 
ravelin, and the right and left demi-bastions in front of St. 
Mary’s casemates, having been subjected to a regular siege, were 
attacked, and eventually carried by assault. The siege opera- 
tions had been conducted under conditions as nearly resembling 
those of actual service as possible. Of course, the principal 
works of a siege which can be, in any sense, thus conducted at 
Chatham, are the mining operations. These were commenced 
on June 4th last. The attack and defence were each conducted 
by a captain of Engineers, with a proportion of officers as 
assistants. As the official programme says, “about 100 men 
were employed on either side, and the operations were carried 
on, as far as circumstances would admit, with all the precautions 
due to actual warfare. All communication between the con- 
tending sides was forbidden, and they were not allowed to 
make use of any means which would not have-been available on 
service. The operations were under the control of an umpire 
staff, bound to secresy, whose permission had to be obtained 
before any mines were loaded or sprung. Work was carried on 
continuously, night and day, from 8 a.m. on Monday till 8 a.m. 
on Friday, and extended over a period of four weeks.” 

The seil was chalk, but as the mines ran near its surface 
occasional pot-holes of clay were encountered, both by the 
attack and defence, which necessitated some precaution. 

At 8 a.m. on the 4th of June the attack commenced from the 
demi-parallel south of the Gillingham-road. Galleries were 
driven under the road, and lodgments made by flying sap at 
night. On the 14th June two mines were sprung of 800 Ib. 
each, placed 20ft below the surface of the ground, forming two 
craters, each with a diameter of 40ft. Another mine, sprung on 
the afternoon of June the 20th, resulted in a crater of 46ft. 
diameter. On June 25th the defence sprang two mines, of 
300 Ib, and 350 lb. respectively, against the lodgments of the 
attack, but without effecting much injury. On June the 26th, 
however, two more mines sprung by the defence against the 
right lodgment of the attack, entirely destroyed one gallery, 
injured a second, and damaged the lodgment. The besiegers, 
however, the same afternoon, sprang a mine in advance of their 
left lodgment with a charge of 1200 Ib., forming a crater of 50it. 
diameter, which they at once occupied and crowned; and on 
June 27th they were able, by using the gallery least damaged 
by the defenders, to fire a charge of 1200 lb. in advance of their 


| right lodgment, forming a crater of 58ft. in diameter, and 


destroying about 18ft, of the defenders’ nearest counter-mine. 


| On June 28th the defence destroyed all the galleries in advance 





of the besiegers’ left lodgment, and damaged the lodgment itself 
severely, by springing simultaneously two charges of 310 Ib. 
and 350 Ib. 

The attack had now reached within thirty yards of the crest 
of the covered way, having advanced about eighty yards from 
their starting-point. On the other hand, the counter-mines of 
the defence were almost intact, and they had by their last explo- 
sion temporarily arrested their opponents’ left advance. Sufficient 
having been done for instructional purposes, and the soil having 
been rendered foul and somewhat dangerous to work in by the 
“camouflets” of the defence, the operations were brought to a 
close at 8 a.m. on June the 28th. The craters were in some 
cases considered remarkably good. 

The operations of the assault on July 27th were as follows :— 
The batteries of the attack opened in order to silence the guns 
of the new ravelin, after which a large mine was sprung to 
destroy the counterscarp of this work, so that an assault might 
be made with good hope of success. This, on the whole, was the 
least successful part of the operations. The infantry fire was 
carried on in a way that was not, in our opinion, like that of an 
actual siege. The trenches and batteries are made of necessity 
much nearer to the place than would be the case in actual war- 
fare. Nevertheless, the musketry fire that was carried on from 
the trenches was not only greater than would be the case in 
service even had the distances been as small as they actually were, 
but, in our opinion, greater to an absurd extent. No infantry 
would be encouraged to keep up a violent and prolonged fire of 
musketry at works where nothing was visible, and to all intents 
and purposes nothing would have been visible at this period of 
the day. At times even something like volley firing went on 
from small detachments of men. All this would have been in 
its place after the assault had commenced, but not before. In 


fact, the conditions of service would have been much more truly 
represented by greatly limiting the musketry fire till the infantry 
attack commenced, and then making it what it would be—namely, 
as violent and continuous as possible. The mine was not a success. 
The assault was carried out in a business-like way, as nearly 
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resembling an actual one as possible ; the columns being of the 
full available strength. The way in which a lodgment was 
commenced on the salient of the ravelin, and the attack fed by 
supports, was very effective. The attacking columns were 
supposed to be checked, and further advance in this direction 
impossible, and an attempt followed to carry Prince Henry's 
bastion by escalade, was capitally carried out, but which 
was supposed to fail, and the parties fell back to their trenches. 
An attack was then made against the works in front of St. 
Mary's casemates. The counterscarp was demolished by means 
of mines, and the storming party descended so as to storm 
a breach in the left demi-bastion, and on the left got down 
into the ditch by throwing down sacks of hay and shavings 
to soften the fall and enable the men to drop, and then to climb 
the escarp by means of a limited supply of ladders and grapnels. 
This assault was supposed to succeed, and the place was carried. 
The march past took place afterwards. 

In reviewing the works generally it is to be observed that the 
scope of the operations was much more confined than has latterly 
been the case. There were no submarine mines, no pontoon 
bridges, and no destruction of stockades or obstacles by means 
of gun-cotton, and no appearance of such novelties as the 
Donnelly iron shields of 1873. Probably it is considered more 
important for the men to keep strictly to the sapping and 
mining, and the commandant of the School of Engineering is no 
doubt the best judge of this ; but it could not be said, we think, 
that the destruction of obstacles by gun-cotton was not of 
practical value. We have just seen a whole equipment of 
apparatus sealed in the Royal Laboratory for the special purpose 
of enabling cavalry to destroy railway lines, &c., by gun-cotton 
charges. For the perfect understanding and use of such 
implements it is necessary that experiments, both tentative 
and instructional, should take place, and Chatham has been 
always looked to as the place for this. As to expense, we 
should suppose that at no time had torpedoes attracted more 
attention, ur would the money necessary to carry out some good 
programme with them be so little grudged, as at present. <A 
boat steered by electricity, and sent on in advance to drop sub- 
marine countermines and destroy lines of mines, would be a grand 
feature in any engineering programme just now, putting on one 
side the feasibility of running one of the “fishes” supplied to 
the Temeraire, now lying at Chatham. 

The chief features of interest in the siege works were as fol- 
lows :—First, the batteries, built a little in rear of each trench, 
so as to utilise the trench parapet as a screen to receive the 
enemy's fire instead of the parapet proper, and to mislead them. 
These batteries had the narrow soda-water bottle form of em- 
brasure, with sides protected by means of hides. On the gun- 
carriages were hung the so-called Prussian scale slides, for laying 
guns by reference to a line passing longitudinally under the car- 
riage. The two scales having corresponding graduations, and being 
of considerable length, enable the gun to be laid without much 
traversing. For example, if a gun moves laterally in firing, it is 
immaterial whether the line on the platform beneath it corre- 
sponds to a 1 on the front scale and a 3 on the rear, or a 4 on 
the front scale and a 6 on the rear, the same inclination between 
the axis of the gun and the platform line being obviously 
maintained. 

There was rather an ingenious device of Major Maquay’s for 
enabling a field gun to fire over any part of a trench, consisting 
of a framework carriage of iron, on which the gun was mounted, 
which by means of a parallel-bar movement descended under 
cover on firiag. and the gun moved 


Wheels could be put ou 





MAJOR MAQUAY'’S OVERBANK GUN CARRIAGE. 


from point to point as might be desired. The trench tramway 
had carriages for carrying amunition, guns and carriages, or 
wounded along it. There were examples of the newest forms of 
blinded trench and of splinter-proof cover, &c. On the salient of 
the New Ravelin was an imitation of an iron-plated battery for three 
guns, the extreme angle of the salient being rounded off to admit of 
tire along the capital. In the modern system, it may be remem- 
bered that the space in front of the salient of the ravelin—‘.e, 
along its capital—is defended by <irect fire, but that in front 
of the salients of the bastions by oblique fire, consequently 
there was no deficiency when the range of guns was short. 
In these days a spot can be found where the lines of fire 
have crossed each other which is within easy range of rifled guns; 
hence there exists a special necessity for fire being provided along 
the capitals of salients, although that does not apply to the case 
of the particular one in question. The iron work in question 
ought to be a very valuable one, both from its commanding posi- 
tion and from the complete protection afforded to the guns. It 
would be necessary, however, to have very thick armour for such 
a work, which, if it is liable to receive the fire only of much 
lighter guns than an armour-ciad ship or coast battery, would be 
the constant mark of numbers of siege guns which would have 
the range accurately. Railway iron was used for the flank pro- 
tection of splinter-proofs in places; but there are no examples of 
the concrete that proved so effectual last autumn. The steam 
sappers were the chief features of interest in the marching past. 
An 8-horse power steam sapper came by drawing three 32- 
pounder smooth-bore guns on travelling carriages; a 6-horse power 
enSine, four bronze guns of position— heavy 12-pounders and 32- 
pounder howitzers. Others drew loads of shot and shell, cases of 
armos, and materials for the engineer parks. 


DIRECT ACTING HYDRAULIC CRANE. 
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hydraulic crane designed and made by Messrs. Fielding and 


accompanying woodeut represents neat form of 


Platt, of Gloucester, for Mr. E. J. Cowling Welch, managing 
engineer to the Stephenson Boiler Making and Forge Company, 
Limited, for use in that company’s new works at Failsworth, 
near Manchester, where it has been in satisfactory operation 
several months. The crane is fixed to the wall near a special 
machine tool used for turning and boring the large end plates 
of Lancashire and other boilers, and with it these are lifted in 
and out of the machine by the attendant without further assist- 
ance. The crane consists of a vertical cylinder A, Fig. 2, working 
upon a fixed piston rod B, and having flanges, F F, Fig. 3, cast 
upon it, throughout its entire length, which form guides and 
slide in grooves formed in the frame. The gland D, Fig. 2, at 
the bottom end of the cylinder is packed with hemp tightened 
up by means of a gun-metal packing ring and nut. This 
arrangement, which Mr. Welch has applied to all the driving, 
pumping and blowing engines throughout the works, prevents the 
glands being tightened up unevenly. The difficulties usually 


by the use of the long internal collar. ‘The jib and post of the 
crane are in one forging, the latter working in a footstep and 
bearing cast upon the front of the cylinder. The horizontal 
range of the crane is ten feet, and it is capable of lifting one ton 





through a distance of four feet. The valve by which it is 
worked is not attached to the crane itself, but to the bed of the 
“ end-plate machine,” where it is actuated by a lever placed within 
easy reach of the man, while he is placing the end-plates in or 
removing them from the machine. The connection between the 
valve and the crane is effected by a copper tube E, Figs. 1 and 
2, jin. in the bore, which yasses beneath the floor and up the 
wall, entering the crane at the bottom end of the fixed hollow 
piston rod or ram B. The casting in which the reversing valve 
18 placed contains also a small screw-down valve, having its seat 
in the orifice leading into the small copper connecting tube ; by 
this means the connection between the crane and the reversing 
valve can be entirely cut off, thus enabling the crane to be 
worked at different speeds with different weights, and to be set 
fast at any position and for any length of time, irrespective of 
the maintenance of the pressure in the main. This form of 
crane fixed on columns, and several modifications of it, have 
been applied by Mr. Welch at the Stephenson Company's works, 
where hydraulic power is very largely employed for the purposes 
of lifting work in and out of planing, shearing, automatic 


experienced with the screw glands of older forms are overcome punching machines, furnaces, securing great economy of labour 


and time, and avoiding many risks of accidents. For foundry 
work also, including drawing patterns from moulds and similar 
work, the steadiness of the bydraulic crane renders it peculiarly 
suitable. Fig. 3 is a section on A A, Fig. 2. 


‘GENERAL ENGINE AND BOILER COMPANY’S HORIZONTAL ENGINE. 





WE illustrate above one of the engines made by the General 
Engine and Boiler Company, of Old Broad-street, London. 
These engines are of the small “ Express’’ type, to which we 
referred in our report of the Royal Agricultural Society’s Show 
at Liverpool. 
occupy very little space. 





ToRPEDO EXPERIMENT IN GERMANY.—The Pall Mall Gazette bas 
received a special telegram dated Berlin, Wednesday, to the 
following effect :— The practical experiments recently instituted 
by§ithe naval authorities of Germany with Whiteheac’s fish 
torpedo,’ in the} presence of General von Stosch, Chief of the 
Admiralty, have yielded very indifferent results. Though in 
smooth water the? aim could be depended upon, the slightest 
current has}proved sufficient to divert the submarine missile from 
its course, even where the distance to be traversed was only 





They are of simple construction and design, and | reference to an article on this subject which appeared in THE 





small, The Admiralty are not satisfied with these results, and 
have given orders for the new torpedo boats, now in course of 
construction, to lie by without being completed, until further 
instructions. 

STEAM Borers IN THE Navy.-—-A correspondent writes with 


ENGINEER of 20th ult.:—*‘I find two of what are called the ‘ Bird 
class,’ viz., Bullfinch and Plover, mentioned as examples of the jet 
condenser arrangement, in connection with duration of life of 
boilers. Termit me to instance another example of the same class, 
viz., the Ringdove, lately paid off at Portsmouth. She left 
England in October, 1868, and paid off April 5th, 1877, or over 
eight years running without any trouble from her boilers. They 
were pronounced to be repairable in China before leaving for 
England, and were in good order when paid off, so that in some 
cases, at any rate, boilers last double the time of those with surface 
condensers, and are still serviceable, ‘The boilers were made by 
Messrs, Maudglay and Co.” " 
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RAILWAY MATTERS. 


Ir is proposed to use the electric light for the illumination of 
the Hoosac Tunnel, four and three-quarter miles in length. 

THE use of steam on tramways is rapidly increasing ; the Govan 
tramways in (Clasgow were opened on the 11th inst. with steam 
traction power, 

Tue section of new line between Winterthur and Zofingen, 
which should have been opened on the 1st insé,, will not be opened 
for trattic before the 1st of September. 

A contract for 5000 tons of steel rails, to be used on the 
strategic railway in Roumania, has been taken by the Cockerill 
Company. The Russian Government gave the order. The price 
has been kept quiet. 

Or a total of 195,550 tons of rails exported during the first six 
months of this year, 106,253 tons were steel rails; whereas of 
159,047 tons exported during the first six montbs of last year, 
only 47,637 tons were steel rails, 

Tue Derby Mercury mentions a report that the Midland Rail- 
way Company intend to introduce a dining-room saloon carriage 
into some of their trains. In this carriage hot dinners may be 
cooked and served just as in an hotel or restaurant. 

Tut Madras Government has called attention to the Jarge 
number of railway accidents which occur through carelessness, 
thoughtlessness, or want of nerve on the part of pointsmen, and a 
system of rewards has been introduced to make railway servants 
more careful. 

WE are in daily expectation of hearing of the opening of the 
first tramway in Rome, It is constructed between the Porta del 
Popolo and the Ponte Molle, a distance of about 2740 metres. 
The service will be begun with eight cars of first and second-class, 
each of which will be drawn by one horse. Ordinarily the cars 
will run every ten minutes, and on féte days every five minutes. 

A NuMBER of gentlemen interested in the promotion of a rail- 
way from Ba'lycastle, to join the Belfast and Northern Counties 
Railway at Ballymoney, have applied to that company to aid 
them by asubscription towards their share capital. The proposed 
line to be a narrow gauge, about sixteen miles in length, and to 
accommodate the towns and villages of Dervock, Stranocum, 
Mosside, and Armoy. 

On Monday the Lord-Lieutenant of Ireland formally opened a 
new line of railway, connecting the flourishing inland town of 
Ballymena with the seaport town of Larne, from which already a 
daily service of steamers plies to Scotland by the shortest sea 
route. The line traverses one of the most fertile agricultural dis- 
tricts of Ulster, and one in which iron ore has recently been dis- 
covered in large quantities, It is constructed on the narrow or 
3ft. gauge, being the first passenger line in Ireland on that system. 

THE present accumulation of grain at stations on the East Indian 
Railway is quite unprecedented, and the rolling stock of the line is 
unequal to the task of clearing it off. The company, however, is 
making exertions to meet the emergency. An indent sent home 
for 1000 iron goods wagons, of an improved type, to carry not less 
than ten tons each, has been already taken in hand by the board 
of directors in London; and an indent for fifty new engines has 
been sent forward. It is expected that the wagons will begin to 
arrive about the end of the year, and itis hoped they will be in 
time for the early produce traffic of next season. 

THE Railway Ave prints the following stat t of the para- 
tive population, railroad mileage, and debt, of the leading countries 
of Europe, and remarks that ‘it is not perhaps generally appre- 
ciated that the United States, with a population less than that of 
Germany, has more miles of railroad than all of the seven great 
Powers combined— their total mileage being 76,620, while ours is 
nearly $0,000:” 















Miles National 

Vopulation, of debt. 

railrvad Dols. 
Russia £8,000,000 14,000 1,840,033, 915 
Turkey 2-,000,000 .. 1,137 3,500,000 ,000 
Germany 720,644 .. 1,47" .. OF 1,945,040 
Austria. oe 35 19,154 b 580 
Great Britain $1,783,700 .. 16,064 96,585 
France 38,102,921 .. 12,376 .. 5,000,000,000 
Italy 26,801,154 1817 .. 1,951,522,640 


AGENTS have been visiting Odessa for the purpose of obtaining 
labourers for the construction of the railway between Berder and 
Cialatz, which, according to contract, is to be commenced this week. 
The number of men required is 15,000, and scarcely any being 
obtainable at Odessa, agents are scouring the country in search of 
them. The line will be divided into tive sections of forty miles 
apiece, each of which will be begun at the same time, Striking off 
from Berder at a spot close to the Odessa-Kisheneff Railway, the 
new line will pursue a westerly course as far as Formosa, from 
which it will diverge southward to Reni, and then again west to 
the Roumanian railroad at Galatz. The Pruth between the two 
latter towns will be crossed by a wooden bridge, and throughout 
the whole course of the railway wood will be the chief material 
used, The rolling stock is to be taken from the Odessa line, to 
which it will be temporarily attached. As might be expected, 
says the (lobe, the railway is to be used exclu-ively for military 
purposes until the end of the war, when the control of it will 
revers to the Russian Minister of Ways and Communications, 

THE first step toward converting the Erie Canal into a railway 
has, says the diai/way Aye, been taken by the New York legis- 
lature in passing a bill allowing the Stevenson Canal Boat 
Company to lay a rail upon the berme bank (the bank opposite 
the towing path), by means of which tug-boats, built for the 
purpose, with arms terminating in driving-wheels operating upon 
the rails, will be able to tow canal boats, it is claimed, at greater 
speed than at present. In other words, the tug-boat is evolved 
into a semi-amphibious 1 tive, with its body in the water and 
its feet clawing hopefally upon dry land. This progressive move- 
ment can easily be followed by laying a second rail and putting 
wheels under both tug-boats and canal-boats when it is conclusively 
demonstrated, as it is likely to be, that the great loss of time 
necessitated by “‘ locking” a train of towed boats, one at a time, 
through the canal, is a fatal objection to the success of the plan, 
so far as it depends upon any very great improvements in speed 
over the present slow system. Moreover, the fact that the one- 
rail road can be used only about half the year will make the out- 
lay rather an expensive one, at least at the present very low 
rates obtained for canal transportation. However, we shall be glad 
to see the experiment tried, if for nothing else than as demon- 
strating the fact that steam must necessarily displace all slower 
motors for general transportation purposes, 

A COMMITTEE consisting of Mr. Butcher, C.E., Mr. Abbott, 
District Engineer, Poona District, Mr, Langford, Locomotive 
Forewan, and the Traffic Superintendent of the district, recently 
met, says the Deceas Herald, at Ooroolee, to inquire into a 
circumstance which recently befel the early morning mixed train 
from Poona to Sholapore. It seems that the mixed train left 
Poona on that dayas usual at 6.30, and was proceeding easily along 
till it came to the bridge at Ooroolee. Mr. Abbott, the District 
Mngineer, 1 P.R , was in the only first-class carriage attached 
to the train, Just as the train reached Ooroolee bridge, the first 
class carriage in which Mr, Abbott sat was turned right over (up- 
side down). Mr, Abbott had been sitting on the one seat across 
the carriage, but when the carriage upset he fell forward, which 
saved his life, as the next carriage smashed the panel and seat on 
which he had been sitting. Mr. Abbott was taken out from under 
the carriage quite unhuit. The committee consisting, as it will be 
seen, of two engineers and onve.locomotive and one trafic official, 
examined the spot, the carriage, and everything connected with 
the accident, but were unable to account for it. Itis st that 
the first-class carriage was the only one which was upset. Wecan 
only suppose that some stone had been thrown upon that part of 
the line at the moment that the carriage was passing over it, 
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NOTES AND MEMORANDA. 


AN important discovery of manganese is announced from Beu- 
then in Upper Silesia. This find will, it is said, have great 
influence upon the iron manufacture, not only of that district, but 
of the whole of Germany. 


A coop varnish for maps or water colour paintings is made of 
genuine Canada balsam and rectified oil of turpentine equal parts, 
mix in a bottle, set it in warm water and agitate until the solution 
is perfect ; set ina warm place a few days to settle, and then pour 
off the clear varnish for use. 

Ar the horticultural exbibition beld at Amsterdam, in May last, 
a Belgian gentleman, M. Bortier, showed specimens of paper made 
from the sapwood of the aspen tree. The trees from which the 
paper was made were only four years old, and were planted in 
sandy downs near Faines. The object of the exhibitor was to 
show how the downs could be utilised. 

Tuk Leicester Literary and Philosophical Society have com- 
menced the publication of its 7'ransactivnas from its foundation in 
1835, as far as material for these can now be obtained. Nuture 
says: ** We have received the first two parts of this publication, 
extending from 1835 to 1841 ; they contain much likely to interest 
not only the bers of the Leicester Society, but all who take an 
interest in the progress of local societies, now becoming so wide- 
spread and efficient.” 

THE heat conductivity of hardened caoutchouc has, we read in 
Nature, been recently determined by Prof. Stefan, of Vienna. 
With six plates of equal thickness a parallelopipedal vessel was 
formed, and arranged as an air thermometer. The apparatus 
having acquired the temperature of a regularly-tempered room, it 
was inserted quickly in a vessel of broken ice; the time of inser- 
tion, and the position of the mercury in the manometer 
immediately observed, and then the times noted at which the 
mercury reached particular heights, The ther tric i 


tivity was found about 0 000928 =. Taking the specific heat of 


unit mass of vulcanised caoutchouc = 0°25, and the specific gravity 
= 1:22, it follows that the thermal conductivity = 0°00026, 

MM. St. CLame-DEVILLE and H. Debray bave recently reported 
on the physical avd chemical properties of ruthenium. They find 
that the metal forms an oxide Ruz, thus differing from osmium. 
By fusing the pure metal with potash and saltpetre, then 
saturating the rutheniate thus formed with chlorine, and distilling 
in a current of the gas at about 80 deg. C., they obtain the tetra- 
oxide Ru, in yello ¥ crystals, which, when reduced, yields the pure 
metal. The metal they obtained by purification from its alloy with 
zinc, was found to have a density of 12 261 at 0 deg. They also 

btained a pound, RueK2O,, in black crystals, on saturating 
the rutheniate of potash with chlorine. For the analysis of 
ruthenium ores, the process they employ is based on the foregoing 
remarks. After the fusion of the ore with saltpetre and potash, 
the whole mass is distilled with chlorine, the excess of gas, together 
with the KuO,, being absorbed by solution of potash. The potash 
solution is then treated with alcohol which precipitates the 
ruthenium as oxide, and this is finally reduced to the metallic state 
with hydrogen. 

Somr sample pig iron produced by the New Zealand Titanic 
Steel and Iron Company has, according to the Jron and Coal Trades’ 
Review, been sent over to this country for the purpose of being 
tested. The iron is smelted from metallic iron sands, which are 
found along the shores of Taranaki beach. On analysis it has 
been discovered to consist of magnetite, 71°0 ; titanium, 80; and 
quartz, &c., 21°0. When manufactured it has a close grain and 
brilliancy of polish, being regarded as a superior metal for the 
finer classes of cutlery and edge tools. The above-mentioned 
company, who have built two blast furnaces, recently sent some 
samp'e pigs to Messrs. T. W. and J. Walker, merchants, at 
Wolverhampton, who entrusted them for testing purposes to the 
Shelton Bar Iron Company at Stoke-upon-Trent. The pigs on 
being broken exhibited mottied fracture. In the puddling furnace 
they worked well into wrought iron, and as they were slender 
~averaging 75 lb. each against 1 cwt, generally —did not occupy 
too much time in the working and balling up. Tbe heat was 
divided into two balls and roiled into a couple of 4in. bars, gin. 
thick. In the process of puddling, much thick cinder was evolved, 
which, taken in conjunction with the smallness of the quantity of 
pig work, accounted, no doubt, for the deticient yield. This 
was found to be at the rate of 1 ton 5 cwt. 3 qr. 14 ]b. of pig 
iron to the ton of puddled bars produced, or nearly 20 per cent. 
loss, while ordinary good and sound pigs lose about half the 
percentage. The pig iron weighed 2 cwt. 0 qr. 10 1b, and the 
puddled bar produced was 1 cwt. 3 qr. The puddled iron was 
afterwards worked in the bar mulls in the regular way into lip. 
round and Ijin. flat, pieces being cut off for testing in various 
ways. The hot testing process showed the iron to be perfectly free 
from red-shortness, whilst the cold tests showed freeness from 
cold shortuess. The tensile tests indicated that the iron was 
exceedingly ductile, the flat having contradicted in area nearly 
50 per cent., and elongated over 31 pec cent., or Sifin. in a foot. 
The ultimate stress was also very good, being respectively 23 and 
234 tons per square inch. Most of the trials were the British 
Admiralty requirements for ** best best” bar iron, whose tensile is 
22 tons per square inch, whereas the iron in question stood 1 and 1), 
tons above that. The iron is considered remarkably well adapted 
for the better classes of engineering and smith work, and the 
specimens have stood the trials exceedingly well. 

A peter article in the Berg-und Huttenmanni-che Zeitung, by 
Uwao Imai, of Freiberg, gives an interesting account of the early 
copper metullurgy of the Japanese, taken from a Japanese manu- 
script, the date of which Mr. Imia does not give, but which he 
seems to consider as belonging to the seventeenth century. He 
points out as noteworthy that, although the ancient Eastern prac- 
tice was the outgrowth of blind experiment, without scientific 
knowledge, the metbod adopted nearly coincides in principle with 
that of the reverberatory process of Europe. The ores treated 
contained silver and lead besides copper, and sometimes 
antimopy and native copper. The following description of 
their treatment, from the Lnyineering and Mining Journal, is 
translated from the German of Mr. Imai:—‘*The proce- 
dure in reduction varies, fur there is copper which can either be 
forged or cast. That which contains silver and lead is of soft 
nature, and is hence forged into sheets and drawn into wire. 
With antimony it is harder and brittle, and cracks in forging, 
wherefore it is suitable neither for sheet nor wire. When lead and 
tin occur in the copper, it is called karakane—bronze—and used in 
casting bells and for mirrors. The ores, roasted in heaps, are 
charged alternately with charcoal into a hearth, which is supplied 
with blast by means of two bellows. A workman occasionally 
stirs the charge, and draws off the slag, whereupon the molten 
matter which has been formed is sprinkled with water, and taken 
from the hearth in cakes, The extraction of the copper from the 
matte takes place in a similar hearth; only the charge is covered 
when the materials have become molten. After drawing off the slag, 
the black copper is removed from the hearth. This the private 
works were not in those days permitted to do, being obliged to 
deliver it to the copper works at Oosaka, where it was refined and 
sent to Nagasaki for barter. The black copper was re-melted, 
according to its fineness, once or twice in crucibles, and tapped, after 
the removal of the slag, into moulds filled with boiling water, where 
it was then cooled with cold water. Still earlier, in the sixteenth 
century, it was not practicable to extract silver from copper ; but 
subsequently a native of the province of Isumi, by the name of 
Sumitomo Siusei, learned from a foreigner the following process 
of desilverisation: The copper was smelted with lead, the slag 
drawn off, and an iron bar plunged into the bath. The alloy which 
clung to this bar, containing 80 per cent. of copper and 20 per 
cent. of lead, was treated by eliquation, and the eliquated lead was 
cupelled in a rude furnace upon a hearth of ashes. 

















MISCELLANEA. 


THE Dorset Chronicle hears from Portland that the East Weir is 
to be armed at once with six 18-ton guns. 

A GOVERNMENT bill just issued proposes “ to provide for the 
transfer to the States of Jersey of St. Catherine's Harbour and 
certain lands near it.” 

THE Governor of Bombay has written to the Municipality a 
strong letter, pointing out the urgent necessity that exists for the 
introduction of a drainage scheme; and with the same object in 
view a remarkable letter has been published by Dr. Gray, showing 
the mischief which is caused by a too trusting reliance upon the 
effects of evanescent disinfectants, 


AN important meeting of representatives of different steam 
boiler inspection associations has just been held at Brussels. 
Among those representatives were M. Cormet, director of the 
Lille Association ; M. Koland, of the Norman Association; M. 
Jourdain, Paris; M. Baur, of the Lyonaise Association; M. 
Walter Meunier, of the Association of Alsace; and M. Lamberts, 
of Aix-la-Chapelle. 

THE paternity of the Kemington writing macliine is claimed for 
an Italian, a Signor Giuseppe Ravezza, of Novara. A pamphlet 
descriptive of his cembalo scrivanv was published at Novara, on 
June 4th, 1856, and certainly points out the possibility of con 
structing a writing machine, the actual realisation of which, 
however, appears to have been first accomplished in the Remington 
writer, 


THE Téméraire, ironclad frigate, before she leaves Chatham is to 
be titted with two powerful electric lights, by the same firm em- 
ployed in fitting similar lights on board the Alexandra. They 
will be placed in a commanding position, one on each side of the 
bridge, and will light up every portion of the vessel brought under 
the influence of their rays, as well as the sea for some distanee 
around the ship,.thus enabling the presence of torpedoes to be 
readily discovered. 

THE Globe understands that during the last few days agents from 
Russia have been pressing a well-known English engineering firm 
for the immediate delivery of the machinery which it is constructing 
for some Russian steamers at St. Petersburg. The saise pressure 
has been brought to bear upon a firm in Russia engaged upon 
similar work there. If the epgines to which allusion is wade by our 
contemporary as being made iu England are intended for war pur- 
pene it would be a breach of neutrality to allow them to 
eave the country. 

THE old chimney at the Hoyland Silkstone Colliery recently fell, 
crushing in the roof of the engine-house. smashing the engine, and 
breaking the conductors in the small upcast shaft leading to the 
Lidget seam workings, Fortunately no one was injured, but the 
engine tenter, named Fisher, had a narrow escape, having only just 
left the engine-house before the accident happened. ‘There are 
many chimneys in Eogland in excellent condition for following the 
example of this one. ‘he cost of their failure should fall on the 
owner, as in almost all cases it is preventible. 


Tur War Department has under consideration a proposal to 
provide a steam barge for conveyance of stores to and from Wool- 
wich and Shoeburyness, Frequent delays and serious loss have 
been occasioned at times by the want of means to convey guns, 
ammunition, asd other requisites to Shoeburyness for experiment, 
and even the expedient of employing a steam tug has not always 
met the case, owing to the shallow draught of water in the bay at 
Shoeburyness, which precludes the approach of any but specially 
constructed flat-bottomed vessels. 

REFLECTING sights, enabling the gunners in turrets to lay 
their heavy guns without exposing themselves to the enemy’s fires, 
were demanded some time since, and were manufactured on an 
iogenious plan in the Royal Gun Factories. They have now been 
rejected by the Royal Navy, who find that they are likely to prove 
inconvenient, if not altogether useless, in time of action, when the 
officer or seaman who points the gun would probably prefer to do 
so in the ordinary way, even at some risk, rather than trust to an 
artificial appliance under cover, but most likely to be obscured by 
smoke and dust, 

A NOVEL form of steam dredger was launched on Saturday from 
the large dry dock of Messrs. W. Walker and Co , Deptford-green. 
This vessel resembles a yacht in appearance, and has been specially 
designed by the firm for Messrs. Charles Bail and Co., Limited, to 
carry the Bazin dredging apparatus, The principle of the appa- 
ratus consists in utilising the well-known law of the equilibrium 
of fluids for the purpose of dredging. A hole is made in the 
vessel’s side as far below the load water line as possible, to which 
is attached a flexible pipe long enough to reach the bottom, and 
having a nozzle of peculiar construction. The effort of the water 
in this pipe to reach the level of the load line outside creates a 
current strong enough to draw up into the boat anything which 
can get through the nozzle. The débris as it comes up is removed 
by a centrifugal pump, driven at 50U revolutions per minute, into 
lighters or hopper barges, and thus continuous dredging becomes 
practicable. 


THE army engineers invited by the President of the United 
States to examine and report a pian, if feasible, for securing the 
foundation of the Washivgton monument, have submitted their 
conclusions. They propose a plan of buttressing the clay founda- 
tion of the monument by which the shaft may with absolute 
security be continued to the height originally intended. The cost 
will be only 50,000 dols. An alternative plan proposed is to under- 
mine the foundation and lay a substratum of concrete for the 
monument to rest upon. It is proposed to run a narrow tunnel 
under the monument, fill it in with concrete, then another filling 
in the same way, and so on until a mass of solid concrete has taken 
the place of the present uncertain soil on which the monument 
rests. The plan 1 led ists in confining the bed of 
compressible soil beneath the foundation by a circular wall of con- 
crete masonry, firmly bound with immense iron hoops, so that 
there can be no yieldivg of this bed in a lateral direction. The 
plan is copied from a similar device used in Europe, 


For some time past there have been made privately in Cleve- 
land, United States, a series of experiments with what is known 
as the *‘ Lay torpedo,” an invention of Mr. Lay, of Buffalo. The 
torpedo is cylindrical, with conical ends. Tne forward cone is 
calculated to contain 100 lb. of any explosive substance--dynamite, 
probably-—to be used. In the forward section of the main cylinder 
is powerful gas in liquid form, used as the motive power, con- 
nected with machinery by a valve operated by electricity and a 
pipe. There is also a cable coiled as harpoon ropes are arranged 
on whaling vessels, which may be of any length desired, and con- 
nected witn the shore or vesseis. ‘The torpedo, when launched, is 
entirely under the control of the operator, who may be stationed 
on shore or aboard ship. He has a compact battery and keyboard, 
on which are small switches, with which he guides, controls, and 
explodes the craft by means of electricity. At a recent public 
trial of its powers, a stake boat was stationed half a mile from 
shore. When the battery was applied the torpedo started off at a 
rapid speed, going to the stake boat in three minutes and twenty 
seconds; gracefully rounding the boat, she started on her 1eturn, 
which was made in the same time. It is claimed by the owncrs 
that this craft will travel twelve miles per hour. The torpedo 
may be so arranged as to explode by the operation of the keys or 
by concussion upon striking any hard object. When the torpedo 
strikes the vessel or any other solid substance a bell is rung in the 
office on shore, and the dynamite may be exploded or not. The 
rapidity and precision with which the machine obeyed the operator 
clearly demonstrates that it is one of the most formidable weapons 
ever invented in naval warfare. This machine, says the Western 





Morning News, is to be shipped directly to some European Power, 
for which it was built, but the owners decline to state for which, 
but say they have orders for a large number from the same Power. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


2009. Improvements in the Means and Sryvies of ADVERTISING, also 
toughening clay, making china, earthenware, and parian less destructi- 
ble by heat, Robert Henry Cooke, Rose House, Lower Broughton, 
Lancashire, Louis Charles Alexander, Putney, Surrey, and Henry 
Brinsley Sheriden, Colville-gardens, Bayswater, London.—23rd Mey, 
1877. 

2315. Improvements in Jacguarps, Joseph White, Nottingham.—1l4th 
June, 1877. 

2363. Improvements in Pavine, or surfaces for covering roads, ways, and 
other places, John William Dennison, King-street, Cheapside, London. 
—ltth June, 1877. 

2459. Improvements in machinery for Prrrarixe Cotron and other 
fibrous substances, Benjamin Alfred Dobson, Bolton, Lancashire—2vth 
June, 1877. 

2477. An improved apparatus for constructing Concrete Bricks, Spencer 
Hayward, Vld Prospect-place, Peckham-rye, Surrey.—27th June, 1877. 
2515. Improved system of TransporTiNne or SHUNTING RatLway VEHICLES 
and Wacons from one line of rails to another, for making up trains, 
and for classifying and arranging carriages, trucks, and railway rolling- 
stock in general, Thomas James Smith, Fleet-street, London.—A com- 

munication from Pierre David, Bordeaux, France.—29th June, 1877. 

2521. Anew apparatus for Reevcatine the Lieut, and Economisine Ore 
or Sririt in the Lamps of Rattway Trays, and for other like purposes, 
George Brockelbank, Thornsett-road, South Penge-park, Ancrley—30th 
June, 1877. 

2549. Improvements in Looms for Weavine, and in apparatus connected 
therewith, Thomas Hargreaves Brigg, Dudley-hill, Bradford, Yorkshire. 
—6th July, 1877. 

2507. Improvements in TreaTixnG Maize for the obtainment of flour and 
other products, and in apparatus therefor, Robertson Blair Robertson, 
Glasgow, Lanarkshire, N.B.—4th July, 1877. 

2645. Improvements in apparatus for Presstxe and Fitrertne BEet- 
RooT JUICE, oils, or other substances, John Clayton Mewburn, Fileet- 
fo London.—A communication from Jean Marie Tissot, Neuilly, 

rance. 

2649. An improved Brown CoLovur or Dye and process for obtaining the 
same, Adalbert Wachhauson, Wiesbaden, Germany. 

2651. Improvements in Mera. Tres or Banps, and in apparatus to be 
used in connection therewith, for binding and securing bales or bun- 
dies, William Robert Lake, Southampton-buildings, London.—A com- 
munication from Simeon Nathan Drake, New Orleans, Louisiania, and 
Anna Belle Evans, Cincinatti, Ohio, U.S. 

2653. Improvements in machinery or apparatus for the MaNcracturRe of 
Bricks, Ties, and other like articles, John Craven and Benjamin 
Craven, Wakefield, Yorkshire. 

2657. Improvements in SeLF-actinc WE'GHING Macwines for weighing 
grain and powder-like materials, such as corn, linseed, rice, coffee, 
chemicals, plaster of Paris, cement, and the like, Gerard Wenzeslaus 
von Nawrocki, Berlin, Germany.—A communication from Eduard 
Reisert, Cologne, Germany. 

2659. Improved apparatus for LicutTrsc and Extinevisnixc Fires, 
Charies Rennick, Queen Victoria-street, London.—A communication 
from Eddy Taylor Thomas, New York, U 

2661. The manufacture of new substances or compounds resembling 
Bowe or Ivory BLack or ANtMaL CHaRcoaL, and designed for use as a 
substitute therefor, William Robert Lake, Southampton - buildings, 
London.—A communication from the Th. Pilter Company, Paris. 

2663. Improvements in PRESERVING MzatT and in the apparatus employed 
therefor, Mary Welton, Grafton-street West, London.—A communica- 
tion from Thomas Welton, Havre, France. 

2665. Improved apparatus for Raismnc Liquips, William Lloyd Wise, 
Chandos-chambers, Adelphi, London.—A communication from Joseph 
Jean Marcais, Paris.—10th July, 1877. 

2667. Improvements in Rotaxy Encryes and Pumps, Cyrus Avery, 
Little Cross-street, Islington, London. 

2669. Improvements in Rarpway Cxarrs, William Black and James 
Graham Tatters, South Shields, Durham. 

2671. Improvements in Toy Gatitopine or Trorrmsc Horses and 
CarriaGEs, William Morgan-Brown, Southampton-buildings, London. 
—A communication from Lewis Seasongood, Cincinnati, U.S. 

2673. Improvements in ADsusTABLE Cramp or Ciawp Toots, Charles 

Neil, Sheffield. 

575. Improvements in apparatus for Borryo Wetxs and other similar 

purposes, William Rowles, Rickmansworth, Hertford. 

. A new or improved process for the manufacture of FERRO-MANGA- 
Nese in the blast or smelting furnace, Gerard Wenzeslaus von Nawrocki, 
Berlin Germany.—A communication from Caspar Stéckmann, Hutte 
Phoenix, Germany. 

2679. Improvements in Lawr Buryers, James Frederick Hoyne, Kings- 
town, Dublin, Ireland.—1llih July, 1877. 

2681. Certain improvements in DirrerestiaL Priiry Brocks, William 
+ amps J and Samuel Bottomley, Milnrow-road, Rochdale, Lanca- 
shire. 

2683. An improved Rotter Device chiefly designed for sliding doors and 
window-sashes, William Robert Lake, Southampton-buildings, London. 
—A communication from Henry Emanuel Russell, New Britain, 
Connecticut, U.S. 

2685. Improvements in Locks, William Robert Lake, Southampton- 
buildings, London.—A communication from Henry Emanuel Russell, 
New Britain, Connecticut, U.S. 

2687. Improvements in the treatment of Bicarponate of Sopa obtained in 
the ammoniacal process, and in means and apparauts for increasing the 
density of soda and rendering it caustic, Ernest Solvay, Belgium. 

2691. Improvements in apparatus for Workine Brakes by Sprinos, 
Vacuum, and Air Pressure, applicable to railway rolling-stock and 
other purposes, Henry Kesterton, Birmingham. 

2693. New or improved machinery for CauLktye, chipping, swaging, and 
rivetting Metats, John Nicholas Floyd, Handsworth, Staffordshire. 

2697. Improvements in apparatus for Poriryine Ozone, William Robert 
Lake, Southampton - buildings, London. — A communication from 
Frederick William Bartlett, Buffalo, New York, U.S.—12th July, 1877. 

2699. Improvements in the construction of Gates, HuRDLEs, PaLisaDING, 
and Fenciyc, Charles Hill Onions, Queen-street, Wolverhampton, 
Staffordshire. 

2701. Improvements in the construction of Sacks for Contarx1nc Coats 
and other articles, and in the method of closing the same, Robert 
Longdon, Manchester. 

2705. Improvements in machinery for Prerarinc Cotton and other 
fibrous substances, John Thompson and William Baker, Manchester, 
and Henry Morton, Salford, Lancashire.—13th July, 1877. 

2707. Improvements in the construction of Brow Biocks used in the 
manufacture of hats, Charles Phillips Brown, Stockport, Cheshire. 

2709. Improvements in the manufacture of ArtTiriciaL ButTer, Sydney 
Pitt, Sutton, Surrey.— A communication from Joannis Nootenboom, 
Delftsche Vaart, Rotterdam, Holland. 

2713. Improvements in WINpoW-BLIND FrxTuREs and Fittixecs, Abram 
Charles Herta, Bloomsbury, London. 

2715. Improvements in Locks, John Charles Chubb and George Hayter 
Chubb, Queen Victoria-street, London.—A communication from Theo- 
dor Kromer, Freiburg-Baden, Germany.—1l4th July, 1877. 

2717. Improvements in Harrows, Joseph Bentley Fenton, Great Hale, 
Lincolnshire. 

2721. A new or improved Caprinet adapted for writing, reading, drawing, 
painting, music, chess, and other games and purposes, James Love- 
grove Holt, Holborn Viaduct, London. 

2723. An improved manufacture of Prrep Fasric or material, Henry 
Bernoulli Barlow, Manchester.—A communication from Pierre Victor 
Renard, Paris. 

2725. Improvements in TrEaTinG SewaGe and other foul water by the 
use of liquids only, also an improved method of treating sewage and 
foul water by the use of solid ingredients combined with liquids, and 
improvements in softening clarified and hard water, John Hanson, 
Savile Town, Dewsbury, Yorkshire. 

2727. Imprevements in Buiixnp Ro.iers and their furniture, Henry 
Hughes, Abingdon-square, London. 

2733. Improvements in Diminisuine and Arr Vatves, William Hanson, 
Bradford, Yorkshire.—16th July, 1877. 

2535. Improvements in apparatus employed in the Mettinc of ASPHALTE 
or Brrumen, Edward Heaton, Manchester. 

2737. Improvements in machines or apparatus for Distrinutine Tyre, 
Frank William Haddan, Strand, London.—A communication from 
Dexter Reynolds, Albany, U.S. , 

2739. Improvements in machinery for ManuracruRinc and Presstxc 
Bricks, quarries, and other articles made of clay, and for pressing 
artificial fuel and other materials, Alfred Wilks, Oldbury, Worcester- 
shire. 

2741. Improvements in apparatus for Heatinc or WaRMING and VentI- 
LATING BuILpinGs, John Wilson, St. Andrew’s, Fife, N.B. 

2743. Improved ical arrang ts for SuppLyine Watsr to Tix, 
Tir, or Swixc Basins, said hanical arrang its or part thereof 
being capable of being utilised for preventing waste and regulating the 
flow of liquids for various purposes, William Miles Smeaton and John 
Smeaton, Newcastle-street, Strand, London. —17th July, 1877. 

2749. Improvements connected with ArmospHERIC Gas Enoings, Louis 
Simon, Wilford-road Works, Nottingham. 

2751. Improvements in Brick Presses and other similar presses; John 
Gibson, Rutland-road, Shefiield.—18th July, 1877. 














Inventions Protected for Six Months on the Deposit ot 
Complete Specifications. 

2752. An improved Fitz Houper, William Robert Lako, Southampton- 
buildings, London.—A communication from the Nicholson File Com- 
pany (Incorporated), Providence, Rhode Island, U.S.—18th July, 1877. 

2814. Improvements in Sprixytne and Twisting Rings, Francis Rabbeth, 
Providence, Rhode Island, U.8.—Partly a communication from John 
Booth, Lincoln, Rhode Island, U.S.—24th July, 1877. 

2823. Improvements in the method of and mechanism for Frrpine 
Strips or Piates of Iron or other metal to the cutters of cut nail or 
tack machines, John Phipps, Birmingham.—24th Ju/y, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 


2584. Wravine Tare, John Henry Johnson, Lincoln's-inn-fields, London. 
—2Brd July, 1874. 

260. Controtiine the Sreep of Steam Enornes, John Kirby and Mark 
Ellis Kirby, Thwaitegate, near Leeds.—25th July, 1874. 

2688. Fastrentnes for Sourraires, &c., Thomas William Dowler and John 
Smith, Birmingham.—3rd August, 1874. 

2621. Frerzine Liquips, John Gamgee, Great Winchester-street, London, 
and Robert Allee Purkis, Cheam, Surrey.—27th Avgust, 1874. 

2669. Currine, &c., Woop, Robert John Jones, Liverpool. -3lst July, 
1874. 

2629. Corsets, &c,, Edward Griffith Brewer, Chancery-lane, London.— 
28th July, 1874. 

2637. Evecrricat INTERcomMUNICcATIONS in Tratns, George Kift Winter, 
Arconum, Madras.—28th July, 1874. 

2641. Cartripces, Simon Davey and James Watson, Rouen.—29th July, 


1874. 

2696. Dgxtat Exoines, George Tomlinson Bousfield, Sutton, Surrey.—4th 
August, 1874. 

2652. Treatment of Grinpinc Matertars, Robert Daglish and George 
Heaton Daglish, St. Helens.—30th July, 1874. 


Patents on which the Stamp Duty of £100 has been Paid. 


2088. Propetiers, William Lanphier Anderson, Caterham, Surrey.—25th 
July, 1870. 

2106. Paper, Albert Edwin Reed, the Henleys, Somerset.—26th July, 
1870. , 

2101. Cottopron, William Robert Lake, Southampton-buildings, London. 
—26th July, 1870. 

2120. VentiLators, Robert Boyle, Glasgow.—28th July, 1870. 





Notices of Intention to Proceed with Patents. 


1082. Sprinc-LoaDED Sarety VaLves, Albert Edward Seaton and John 
George Cameron, ee eet Gee March, 1877. 

1096. Hawxine Macuines, Exley Woodcock, Elland, and John William 
Woodcock, Dewsbury.--19th March, 1877. 

1102. Tampour, &c., Julius Gutmann, Berlin. 

1106. Repuction of Meratuic Ores, William Robert Lake, Southampton- 
buildings, London.—A communication from George Henry Moller, 
William Moller, and William Alexander Stephens. 

1109. Pristrse Macurtxery, Thomas Galloway Dawson and Jeremiah 

wson, Otley.—20th March. 1877. 

1125. Extincuisninc the Frame of Hyprocarpon Orn Burners, Gustav 
Bilau, Fleet-street, London. ‘ 

1126. Givinc Power to Liquips, &c., Charles Spruyt de Bay, Victoria- 
street, London.—2lst March, 1877. 

1137. GuLites or Traps, George Schofield, Elland, Yorkshire. 

1138. Camp or Fotpinc Sroots, &c., Joseph Beverley Fenby, Yardley, 
Worcester. 

1142. Macntnes for Sewixnc Groves, &c, Alexander Melville Clark, 
maa, 8 London.—A communication from Francois Socrate 
Perrare-Michal and Emile Boucirot.—22nd March, 1877. 

1143. Bismutna Bronze, James Webster, Edgbaston, Warwick. 

1150. Firtine Casks, &c., Eugene Carless, Hackney Wick, London. 

1158. Permanent Way of Rattways, Harry Whiteside Cook, Stondon, 
Easex.—23rd March, 1877. 

1156. Locxinc TraveuisG Bacs, Léon Delair and Théophile Lyon Ale- 
mand, Castle-street, Faleon-square, Londun. 

1170. CLrantne the Bottoms of Suips, Henry Studdy, Waddeton Court, 
Devonshire.—24th March, 1877. 

1171. Carscrometer, Jacques Coquillion, Paris. 

1180. Sarrrinc Spaxners, Arthur William Singer, Coventry. 

1181. Ivrants’ Fezpinc Borties, Thomas Frank Lynch, Aldersgate- 
street, London.—26th March, 1877. 

1206. Mixisc Dry Powperep Sugstances, Henry Faija, Great Queen- 
street, London. 

1209. Jorxstnc Pires and Tunes, Theodore Verstraeten, Brussels.—27th 
March, 1877. 

1224. Fireprace Heaters, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Jacob Kneight Dimmick, 
Frederick Adolphus Stine, and Benjamin Butterworth. 

1232. SiFTERs, John Hitchcock Lake, Cheltenham. 

1236. Srzam Ewsoines, James Vivian, Mylor Bridge, Cornwall.—28¢th 
March, 1877. 

1244. Wasutnc Ores, David Burns, Alston, Cumberland. 

1259. Stezt Pens, William Edward Wiley, Birmingham.—29th March, 
1877. 

1267. Wasninc, &c., CLotnine, &c., Thomas Bradford, High Holborn, 
London.—3lst March, 1877. 

1280. Reaisterrnc the Numper of PassENcERS EnTerino Veunicies, &c., 
Thomas Sturgeon, Leeds.—2ni! April, 1877. 

1303. Msrauiic Cartripce Cases, Thomas Richard Bayliss, Birmingham. 

1314. Varyine the Heicnt of Seats, &c., William Dawes, Leeds.-—4th 
April, 1877. 

1393. Borisc in Strong, &c., James Ker Gulland, Victoria-street, West- 
minster, London. 

1403. Escapement for Ciocks, &c., Samucl Hughes McClennan, Dept- 
ford, Kent.—10th April, 1877. 

1416. Protecrinc Swpmarine Tetrcrarpn Casies, Henry Alfred 
Charles Saunders and Andrew Jamieson, Old Broad-street, London. 

1421. Froit Jans, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Adam Dickey.—11th Aprit, 1877. 

esas Joseph Offord, jun., Wells-street, London.—19th April, 
1877. 

1620. MeasvurtneG the Distances TRavFLLED by Rattway Trays, William 
Robert Lake, Southampton-buildings, London.—A communication from 
George Gobel. —25th Apru, 1877. 

190). Scovrmxc VecETaBLe Faprics, Adolph Alexandre Plantrou, jun., 
Paris.—15th May, 1877. 

1927. BREECH-LoaDINS SMALL-aRMS, William Field, Birmingham.—17th 
May, 1877. 

2117. Lusricatinc Axces of Cottiery Tvss, John Hallimond, Escomb, 
Durham.—3lst May, 1$77. 

2198. CircuLaR Kyitrixc Macutxes, Henry Moses Mellor, Arkwright- 
street, Nottingham. 

2194. Gatvanic Batteries, Stanislas William Meldon de Sussex and 
Leon Alexandre Brasseur, Covent-garden, London.—5th June, 1877. 
2215. SasH Fasteners, Nathan Thompson, Southampton-buildings, 

London.—7th June, 1877. 

2249. Gas, Myron Hopkins Strong, Brooklyn, New York.—9th June, 
1877. 

2271. Sewrxc Macutnes, Sydney Pitt, Sutton.—A communication from 
Charles Henry Warner.—11th June, 1877. 

2315. Jacgvarps, Joseph White, Nottingham.—14th Jun, 1877. 

2363. Pavine, John William Dennison, King-street, Cheapside, London.— 
16th June, 1877. 

2384. Puttey Buiocks, Francis Ley, Derby.—19th June, 1877. 

2458. Heatinc Water, &c., James Atkinson, Springdale-road, Stoke 
Newington, London. 

2468. Weicninc Macuine, Adolfo Cozza, Queen-street-place, London.— 
—26th June, 1877. 

2567. TreaTiInG Maze, Robertson Blair Robertson, Glasgow.—4th July, 
1877. 

2597. Prorecvers, Matthew Piers Watt Boulton, Tew Park, Oxfordshire. 
—ith July, 1877. 

2682. Saw Braves, Sydney Pitt, Sutton, Surrey.—A communication 
from James Alford House.—12th July, 1877. 

2709. Artiriciar. Butrer, Sydney Pitt, Sutton, Surrey.—A communica- 
tion from Angelus Joannis Nootenboom.—14th July, 1877. 

2725. TreaTine Srwace, &c., John Hanson, Saville Town, near Dews- 
bury. 

a Burxp Roiiers, Henry Hughes, Abingdon-square, London.—16th 
July, 1877. 

2752. Fire Hover, William Robert Lake, Southampton-buildings, 
London.—A communication from the Nicholson File Company (In- 
corporated).—18th July, 1877. 

2814. Sprnninc and Twistinc Rives, Francis Rabbeth, Providence, U.S. 
—Partly a communication from John Booth.—24th July, 1877. 





All — having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
~ office of the Commissioners of Patents within twenty-one days after 


te. 
List of S: cations published during the week ending 
_— dath July, 1877. 


te 4d.; 4390, 2d.; 4425, 1s.; 4436, 8d.; 4437, 6d.; 4442, 6d.; 4444, 2d.; 
4459, Gd.; 4534, 2d,; 4048, 6d.; 4557, 6d.; 4567, 6d.; 4598, 4d.; 4606, 4d. 5 








4620, 6d.; 4640, 2d.; 4642, 6d.; 4673, 8d.; 4677, 8d.; 4679, 6d.; 4687, 6d. 
4695, Sd.; 4708, Sd.; 4718, 6d.; 4718, 6d.; 4720, 2d.; 4744, 4d.; 4746, 6d.; 
4748, 6d.; 4750, 10d.; 4759, 6d.; 4760, 6d.; 4762, 6d.; 4769, 6d.; 4781, 4d.; 
4795, 6d.; 4799, 6d.; 4800, éd.; 4804, Gd.; 4815, Gd.; 4819, 8d.; 4821, 6d.; 
4824, 6d.; 4827, 6d.; 4830, 1s ; 4831, Gd.; 4835, 10d,; 4836, 6d.; 4844, 6d.; 
4846, 6d.; 4850, 6d.; 4856, 6d ; 4857, bd.; 4873, 6d.; 4876, 1s.; 4877, 6 
4879, 6d.; 4884, 6d.; 4886, 6d.; 4888, 6d.; 4898, 6d.; 4905, 10d.; 4908, 
4910, 6d.; 4911, 4d.; 4920, 4d.; 4927, 2d.; 4928, 2d.; 4930, 6d.; 4936, 
4937, 6d.; 4940, 6d., 4949, 6d.; 4952, 4d.; 4960, 2d.; 4961, 6d.; 4962, 
2d, ; 4966, 2d,; 4967, Gd.; 4968, 2d.; 4969, 2d.; 4970, 6d.; 4971, 
4972, 4d.; 4978, 6d.; 4983, 8d.; 4984, 2d.; 4985, 6d.; 4986, 4d.; 4987, a 
4997, 2d.; 4998, 2d.; 4999, 2d.; 5002, 6d.; 5004, 2d.; 5009, 4d.; 5018, 4d.; 5015, 
4d.; 5016, 4d. ; 5017, 2d.; 5020, 2d.; 5023, 2d. ; 5024, 2d.; 5029, 6d.; 5031, 2d.; 


















5033, 2d.; 5034, 2d.; 5036, 6d.; 5¢ t,; 5039, 2d.; 5040, 2d.; 5046, 6d., 
5054, 4 d.; 5064, 6d.; 5065, 2d.; 5.66, 2d.; 5067, 4d.; 5068, 2d.; 
1, 6d; 6d. 10, 2d.; 12, Yd.; 14, Gd; 15, 2d.; 22, 4d.s 23, 2d; 


,2d.; 34, 2d. 44, Gd.; 45, 8d.: 50, 4d.: 77, 4d.;’ 100, 6d.; 


27, 2d.3 
413, Gd.; 457, 4d.; 1515, 


2d.; 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s, rust be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 








4349. Lamers anp Lamp Stoves, J. /irschhorn.—Dated 10th November, 
1876. Gd. 

To the bottom of the cone plate are fixed two descending plates with 
slots to receive studs on the sides of the reservoir ; these slots are in part 
nearly vertical and in part (at top) nearly horizontal, with ends some- 
what depressed, for the studs to rest in. Again, two catches are formed 
on the opposite ends and sides of a flat wick tube, to take under the top 
plate of the reservoir when the tube is slightly turned. The wick tube 
has also connected to it a circular chamber (enclosing the wick pinions) 
whose edge is made slightly inclined to fit a correspondingly inclined 
ring on the top of the reservoir, which is thereby sealed. 

4377. Coxrectionery, J. B. Moore.—Dated 11th November, 1876. 6d. 

This relates to expressing plastic sugar through a moulding orifice in a 
cylinder by means of a rotated screw in the latter. The material is fed 
from a hopper above, and delivered on to a board carried by a travelling 
endless band. 

4418 Caroric Enoues, J.and W. 7. Buckett.—Dated Lith November, 
1876. 6d. 

There are two working cylinders furnished with manholes, the pistons 
actuating alternately on each end of a rocking beam. The governor 
valve consists of a hollow piston, which directs a portion or the whole of 
the air, which is being pumped into the retort, through the fire, so as to 
regulate the heat and the speed. The driving shaft is placed low between 
the cylinders. The inlet and exhaust valves are worked by eccentrics. 
The inner feed valve is made conical to prevent the dust of the fuel lodg 
ing on it. Additional air pumps are combined with the ealoric engine, 
worked by direct action. 

4423 Se-r-Feepine Macuinery ror Cur Nats anp Tacks, J. Richards. 
—Dated 15th November, 1876. 6d. 

The feed barrel is in two hinge jointed bearings, the shank end of the 
front one rising slightly by the action of a cam to let the strip of iron, 
which is held by a pair of square metal tongs in asquare shaped passage 
of the barrel, turn over easily on the bottom cutters. On a counter- 
shaft under the framing are two eccentrics, one uf which causes the feed 
barrel to turn over with half a circle from right to left; the other brings 
it back to its former position. A cord with weight attached is fastened 
to the handle of the tongs, aud passed over a pulley under the middle of 
the barrel, forcing them continually to the front. The rotating of the 
feed barrel turns over tongs and plate. 

4457. Wire Carte Canat Towrna Streamers, F. J. Meyer and W. 
Wernigh.—Dated 18th November, 1876. 6d. 

The taking-in and paying-off apparatus comprises two hollow drums 
and two circular discs with peripheral teeth, between which the 
cable is firmly held; the discs, which are coupled together by means of 
two toothed wheels, are driven by an endless belt passing round a pulley 
on the main shaft, and one on the shaft of the upper dise. 

4466. Sreaminc anv Serrino Textice Faprics, W. £. Sudlow.—Dated 
isth November, 1876. 6d. 

The fabrics are wound on a perforated cylinder, which is then placed 
with its lower end over asteam pipe projecting from a circular bed-plate, 
and a joint is made with a packing ring. A cylindrical cover balanced 
with a weight hung from pulleys above 1s then lowered, and its lower 
end presses on an india-rubber ring in the bed-plate. A rod, movable 
through a tube which extends up from the top of the cover, is dropped 
into the perforated cylinder to keep it in position. Steam is admitted 
into the pipe and forced through the fabrics, round which a vacuum is 
kept by means of a surface condenser and exhaust pump. 

4485. Paper-makine Macuines, 8. Mason, jun., J. Wolstenholme, and 8. 
Spencer.— Dated 20th November, 1876. 6d. 

The partial vacuum required for removing excess of moisture from the 
pulp is here produced by means of a steam injector in a case connected 
to the vacuum box. 

4493. Discovertnc Leakace 1s Snips, A. 
November, 1876.—(4 communication) 4d 

If the vessel is ashore the hatchways are stopped, and smoke is pumped 
into the vessel by a centrifugal machine from a retort, the leak being 
revealed by hissing escape of the smoke. At sea the vessel is keel-hauled, 
and a similar method followed with the part turned upwards. Air com- 
pression again is used to drive water out of a grounded ship. 

4496. Dveino, &., G. Rydill.—Dated 5th December, 1876. Gd. 

This relates to use of nitrate of soda or of potash, treated with dilute 
sulpkuric or muriatic acid for dyeing piece goods, woollen waste, &c., a fast 
light yellow or fawn colour; producing dye colouring matter with the 
refuse acid nitrates acting on iron ; utilising the refuse acid nitrates and 
alkalies as a manure, or for treating sewage water, &c. 

44099. Cast Steet, J. Ledger.—Dated 21st November, 1876.—(A coimmuni- 
cation.) 4 4 

To manufacture cast steel without flaws or blown holes in a Siemens- 
Martin furnace a metallic bath, preferably of spiegeleisen (with 6 to 12 
per cent, manganese and 5 to 5} per cent. carbon) is formed, and into it, 
when guite fluid and at its hottest, are put hard scraps of iron or steel. 
Samples are taken from time to time until the right quality is had, then 
the introduction of scraps is stopped. A certain quantity of manganese 
is added before casting. Large masses of cast steel are hardened by 
plunging the heated mass into damp sand in a perforated receptacle 
placed in water. 

‘7. Dritiine Coat, &c., J. Mawson. —Dated 22nd November, 1876. 4d. 

The drill is carried by a rod having a screw thread outside, which works 
in a tapped tube in acylinder formed of two hinged parts. The drill rod 
receives a rotary and forward motion from a ratchet brace, and when it 
bas been screwed out of the cylinder almost completely, the cylinder is 
turned by means of pins on a flange in front till the rod is again screwed 
up, when the drilling recommences, 

4554. Ticntentnc Kevs 1x Cocks, J. Paterson.—Dated 24th November, 
1876. 6d. 

A bracket on a latch carries an axle with stud, having on one enda 
holder for the square end of the key, and on the other a toothed wheel, 
which gears with a segment of a wheel of large diameter, carried on a 
pinion or a projecting arm. The segment receives a to-and-fro motion 
from a lever connecting a projecting arm of it with a driving wheel. Thus 
the key is caused to revolve backwards and forwards while the workman 
holds the cock steadily against it. 

4576. Gas, C. F. Mathieson.—Dated 25th November, 1876. 6d. 

The fire-clay retorts are placed horizontally one over the other in sets 
of three ; the two lower are connected in front by a cast iron tube, and 
the middle with the top one by a circular fire-clay joint in the rear (a 
small projecting cross wall at this joint confining the layer of coal in the 
top retort). A half cylinder scoop is used, with a stecl bar across the open 
end vising from each side in a convex line. 

4591. Brake ror Rarway anp Tram Cars, W. H. Greenwood.—Deted 
27th November, 1876. 4d. 

Eccentrics on the axles actuate pistons working in cylinders, so that 
when water is admitted to the cylinder it is forced into a hydraulic 
apparatus, the ram of which ia attached to an ordinary brake. 

4603. Horsesnoes, J. FB. Jarvis.—Dated 28th November, 1876. 6d. 

A pad of india-rubber (or leather), is secured (by screws or rivets, or 
an inner loose rim clamping it) in a groove in the ground surface of the 
shoe. The pad projects somewhat and is to give better adhesion. 

4604. Spiitrinc Woon, F. R. Miller.—Dated 28th November, 1876. 6d. 

A wedge shaped cutter is fixed on a barrel having a spindle which re- 
volves in bearings in a frame screwed down on a table, and is actuated 
by a winch handle. The handle is oscillated and the cutter driven into 
the wood. 

4612. Srorinc PerisuaBLEe Goons, J. G, Payne.—Dated 29th November, 
1876.—(A communication.)—(Not proceeded with.) 4d. 

The goods are stored in a chamber from which the air is exhausted, or 

the vessel containing them is surrounded by such exhausted space. 
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4628. Nour Buanks, J. H. Johnson.— Dated 80th November, 1876.—(A com- 
munication.) 6d, 

Holes are punched in a bar at proper intervals: the end hole is then 
brought over the first of three dics in an iron block, which have recipro- 
cating plungers over them. In the first, a crude (say) quadrangular nut 
blank is produced. In the second die, one side of the blank is flattened, 
the other is rounded at the edges. The removal of any protuberances on 
the sides takes place in the third die. Suitable apparatus for these pur- 
poses is described. 

4631. Ramway Covp.inas, R. Harrison.—Dated 30th Novenber, 1876. Gd: 

Toapin at the back of a coupling hook is connected a link with rods 
connecting it at one point with a shaft having levers at each side, by 
which it can be raised or lowered. The link is in general slightly in- 
clined downwards from the horizontal, and when two trucks bave to be 
coupled the link of one slides over the other and up the opposite hook, 
then falling over its beak. A spring action prevents one link being 
depressed when the other passes over it, but allows it to be depressed 
when it passes under the opposite hook. The link has an incline to 
guide the opposite link upwards over the hook beak. For uncoupling the 
lever is so turned as to put tension on the spring of the connecting rod, 
so that when the trucks are pushed together the link rises out of the 
hook, 

4634. Susrenvine Suevves, &c., 1s Recesses, , W. Fervis.—Dated 30th 
November, 1876. 6d. 

At the end of a frame, beam, or tube are attached buffers by means of 
screws, by which the buffers can be pressed against opposite walls to fix 
the frame. 

4635. Srixnina, S. Brooks and G. Harrison.—Dated 30th November, 1876. 


6d. 

This relates, First, to a combination for building the bottom of the cop 
on the plain spool, consisting of a ratchet wheel joined to a lever pressed 
down by the heart; the wheel when pressed down is partly turned round 
on its axle, and actuates acam, which acts on the chain of the lifting bow]. 
Secondly, an application of elliptical wheels (or a cam with sudden drop) 
for lowering the ring rail rapidly in order to tie the yarn round the nose 
uf the cop. Thirdly, making the bolsters and footsteps of the spindles 
so that they may be adjusted to coincide with the centres of the rings. 
4636. Execrric Nioat Stonau Arraratus, P. Moritz.—Dated 30th 

November, 1876. 6d. y 

For use in vessels, the apparatus consists of a Serrin electric lamp 
enclosed in cylinders of white glass, ‘‘ flashed red" glass (rouge plaqué), 
and brass, placed concentrically. The two latter can be raised by cords 
yassing over pulleys at the top of the frame to levers jointed at the sides ; 
and the signals are produced in that way. The cylinders affect levers 
which cause their movements to be recorded on a paper’strip moved by 
clockwork. Some modifications for beacons, &c., are given. The machine 
used is the Gramme. 

4638. Snip Construction, R. 
Noveinber, 1876, 6d. 

This consists in introduction of air-tight water compartments between 
armour plates and inner backing, to arrest the progress of shot; also in 
constructing a torpedo shield of a number of convex ribs on either side 
of the keel enclosed by solid or perforated plates, forming water-ways ; 
also construction of a hollow keel with syphon pipes from the lower 
hilges of the ship, so that if water enter the bilges it is discharged over- 
board. 

4645. Makino up Painrep Paper into Books, &c., W. Conquest.—Dated 
30th November, 1876.—(A communication.) 138. 6d. 

This relates to apparatus by means of which the operator is enabled 
(1) to print on both sides, cut off, and pile open eight page sheets ; (2) to 
print, cut off, and pile open four page sheets; (5) to print, cut off, paste, 
fold, and cut into leaves, eight page sheets ; (4) to print, cut off, and fold 
four page sheets. , 

4646. Screw Heans, F. C. Coxhead and R. Steers.—Dated 30th November, 
1876. 10d. 

This relates to machinery for making the six-sided tapering recess in 
screw-heads, described in No. 1226, of 1876. The blank is held in position 
while drilled by a set of recessed blocks with projections held together 
by a ring, and forming at each side a compound trunnion, in a bearing ; 
by one movement of a tightening device the blocks are caused to grip 
the blanks. The recess is completed by use of a reciprocating punch 
along with a holding device, consisting ef two discs on an axis, one fixed, 
the other free to move endwise. The blank is dropped between the discs, 
which, as they rotate towards the punch, are tightened by a moving 
wedge ; the rotary movement ceases for a moment while the punch acts ; 
as the latter recedes the wedge is withdrawn, and the dises are moved 
about by springs, and on further rotation the completed blank falls 
out. 

4648. Srraraurentns Rats, C. Davy.—Dated 30th Noveinber, 1876. 4d. 

This consists in combination of a pair of straightening levers and their 
connecting rods with a single crank shaft, or a single cam or eccentric. 
The shaft is between the two levers, and the levers are drawn back after 
acting on the rails. 

4649. Recerracie ror WorkinGcs or Breer IN Fintno, J. R. Nicholls. — 
Dated 30th November, 2876, Gd. 

This consists of a small circular trough, through the bottom of which 
rises a tube high enough to prevent the workings running back into the 
cask, The tube projects below, and is enlarged and made conical so as 
to fit bungholes of various sizes. 

4651 Markie Bittiarps, Poot, &c., J. Asheroft.—Dated 1st December 
1876. Sd. 

Two dials are worked by two electric contact makers on or near the 
billiard table. Special features are, a trembling ball, which indicates 
passage of a current, but without breaking the circuit (the spring is con- 
tinued the whole length of the armature, and contact made on to the 
spring or platinum plate on it, instead of on to the armature itself); and 
in the driving arrangement for the dials, an iron arm continued from the 
back end of the magnet right round to the armature, increasing the 
magnet’s power. Two or more magnets work a wheel by means of their 
armature and teeth. In marking for pool metallic springs on each slide 
come against a metallic plate at the third life; when the life or dot is 
half covered, contact occurs and the dial hand is turned. 


4657. Sream Generators, C. W. Gauntlett.—Dated lst December, 1876. 
4c. 


H. Armit and H. Wickens.—Dated 30th 






This consists in applying to the fire chamber of vertical non-multi- 
tubular steam generators (above the topmost cross water tube), a 
diaphragm of slightly less diameter, placed so as to cause the heated gases 
to ascend in an annular form, and impinge against all sides of the 
chamber, directly heating the surrounding water. 

4661. Mutes ror Spinnina, A. Metcal?.—Dated 1st December, 1876. 6d. 

This relates to ‘“‘nosing"” motion. Ona fixed screw on the quadrant 
pointing towards the mule carriage, the ‘‘ moving peg ” is fitted to slide 
but not turn ; itsend portion is made fork like to receive a ratchet wheel, 
which is threaded to fit like a nut on the fixed screw, and give motion to 
the peg lengthwise of the screw when it travels, The ratchet wheel is 
rotated by a pawl on one side of a flat lever, the other end of which 
comes in contact with the winding on chain a little before the nosing peg. 
Or the peg may be worked by the nosing peg itself, without a lever. 
4668. Cur Nat anp Cor Tack Elwell.—Dated 2nd 

December, 1876. 6d. 

This relates chiefly to machines with two heading dies, and which cut 
the blanks without turning over the strip of iron. The main shaft is in 
bearings under the bed, and the gripper is worked from a crank or cam 
on it connected to a knuckle joint. The dies act in horizontal direction ; 
a horizontal rod is placed on each side of the head of the grippers; a 
horizontal soumartaah is worked by bevel gearing at right angles to the 
main shaft. Each header is carried by a pair of centre points below the 
point of the heading die, and is worked by a lever actuated from the 
countershaft, The centres of strains exerted on the bed by the grippers, 
headers, and stout rods, occur at points nearly in the same plane. The 
feeder is formed of two frames, which stand out one in front of the other, 
the second holding a trough which carries the strip to be cut. 

4667. Putvertsinc Mixerats, &e., B. W. Gerland.—Dated 2nd December, 
1876. -(A communication.) 6d, 

On an axle is keyed a boss having a disc at one end. Two concentric 
rings are bolted at a convenient distance from the dise by means of cross 
stays or rods so as to form a hollow drum, into which the superphosphate 
or other material is delivered, meeting the cross stays in their rapid revo- 
lution. 

4675. Watrr-waste Preventer, 2. Howard.— Dated 2nd December, 1876. 
bd. 

In one arrangement, in an upper cylindrical part of a service box is 
arranged a piston valve, which is a hollow cylinder closed above and open 
below ; this is connected to the pull of the closet, say, and, by chain links 
or the like, so connected to the outlet valve below the service box, that 
there isa lost motion, the upper piston moving some way before the 
lower valve is lifted. The sliding cylinder has some apertures corre- 
sponding to others in the outer part. In the position of rest these are 
opposite each other and water enters the service box, but by moving the 
sliding piston a little they are closed. In another arrangement, with two 
cylinders, the water can enter only when the pull is raised, escaping 
when it is let go. 

4682. Hypraviic Macninery ror Borne Rocks, &c., W. R. Lake.— 
Dated 4th December, 1876.—(A communication.) 6d. 

A firm abutment for the boring engine is formed by a hydraulic press 
pressing against the sides of the rock. The boring tool is a slightly coni- 
cal steel tube with terminal teeth; it is coneacted at the other end by a 
screw thread with another tube; and a number of such tubes form the 
entire boring rod, The pressure against this rod is obtained from.a mov- 
able cylinder working on a fixed piston, the cylinder moving towards 


Macuiyery, B. 





the rock when water is admitted, and returning when the water is let | 4'711. Hoops ror Casks, &., B. F. Peacock.—Dated 6th December, 1876. 
4d, 


escape. The cylinder, with boring tool, is rotated by two hydraulic 


engines driving ashaft. The water is led to the machinery by three pipes. | 


The waste water goes out through the boring rod, and carries off abraded 
material. 


4684. Sewine Macuines, W Philipson.—Dated 4th December, 1876. 6d. 

For the bobbins supplied with the shuttles are substituted cops, which 
can be placed in the shuttles; the thread is wound on cone-pointed 
spindles, in layers decreasing in length or in the number of coils as the 
distance from tho spindle increases; some of the layers have a less 
number of coils than others, the thread guide being caused, by a knock- 
—- arrangement, to move more quickly in one direction than in the 
other. 

4685. Manuracture or Toracco, W. J. Lemon.—Dated 4th December, 
1876, Gd, 

This relates, First, to a false core for roll tobacco ; it consists of a hollow 
cylinder of thin sheet metal, in which are one or two metallic or wood 
cylinders, movable in it. Secondly, for steaming and pressing, the 
upper steam chamber is connected by a cross-head and guides to a hori- 
zontal bar, through which passes a screw, wherewith to raise or lower 
the chamber. The screw and bar also serve to raise the ring or plate of 
the lower steam chamber by pins passing through it. By means of rings 
between the press plates, coil or et tobacco is produced with clean edges, 
needing no after-trimming. 

4688. Revorvina Suvutrers anp Buinps, B. 7. Hughes.—Dated Ath 
December, 1876.—(A communication )\—(Not proceeded with.) 2d. 

Bands of sheet metal with middle rib are fastened at their opposite 
rolled edges to one of two chains, the fore or adjusting chain, and the 
rear or supporting chain. A light #aain is passed from the fore chain 
over a roll to the winding shaft. By hauling an endless band the inclina- 
tion may be adjusted and the blind rolled. 

4689. Grainina Woon, &c., W. Pearson —Dated 4th December, 1876.—(A 
cominunication.)—( Not proceeded with) 2d, 

The grain of natural wood is transferred in its natural or other colour 
by means of an apparatus like a printer's roller, which is passed over the 
natural wood surface, previously prepared and charged with colour; then 
applied to another surface. 
4690. Drain Pires, &c., W. B. 

(Not proceeded with.) 2d. 

To each end of the ordinary sewage butt are added sockets placed back 
from, instead of at the ends of the pipe—the ends of pipe and socket 
being flush with each other. Metal rings are placed within the sockets ; 
joints are made with cement. 

4691. Sicxattinc To Drivers or Locomorives, J. Judge.—Dated 4th 
December, 1876. 6d. 

A bar placed transversely below the engine has a downward aor 
arm to be acted on by a movable arm placed between the rails, worke 
either alone or with other signal apparatus. The displacement of the 
former arm has the effect, through links, &c., of admitting steam to the 
whistle, which then sounds till the driver closes it. 

4692. Raitway Brakes, W. Davison.—Dated ith December, 1876. 6d. 

The push rods are secured permanently to the ends of the spanner. A 
ratchet wheel is placed between two hanger plates suspended from the 
frame, and is attached to the shaft of the spanner. Near this axis is 
mounted the brake lever having a pawl pivoted on it, which takes into 
the ratchet teeth, so that when the lever is depressed the ratchet wheel 
is pulled round, forcing the brake blocks on the wheels. As the blecks 
are worn away, the paw! advances over the teeth and effects the necessary 
adjustment. 

4693. Sewinc Macuines, EF. Shepherd, F. and T. Rothwell, and J. E. 
Hough,—Uated 5th December, 1876.—(Not proceeded with.) 24d. 

The drop leaf of the table has its support hinged to it instead of to the 
immovable part ; on simply raising the leaf, the support or pointer lever 
secures itself, this being hinged to the under side of the leaf, and its 

int falling into one of a series of notches in the cross rail of the iron 
Frame. On being released it is thrown upwards. 

4697. Crusuine Ores, &c., li. Sunderland.— Dated 5th December, 1876. 

An oblong iron or steel block is pivoted near its lower (rounded) end, 
and rocked to and fro by a crank working in a slot near its upper end. 
The lower end acts against two slightly inclined fixed blocks; the 
material is fed between from a hopper above, and after crushing passes 
out below. 

4698. Pupp.iixo, J. Trow.—Dated 5th December, 1876. 

This relates to improvements on No. 1612, of 1863. The driving shaft 
is connected to the steam engine by means of fast and loose pulleys. The 
vertical shaft bearing the crank for tool holders has large bearings in a 
vase shaped support. The connecting rod between crank and tool holder 
is made elastic (through sliding parts and springs) ; the disc carrying the 
bracket for the tool holder is made annular, and supported on a series of 
rollers, and receives a reciprocating rotary motion from a worm on the 
herizontal driving shaft, ac. 

4699. Vatves ror Stream, &c., W. R. Lake.—Dated Sth December, 1876.— 
(A communication.) 6d. 

To prevent cutting of the valve and its seat hy the issuing steam, the 
valve stem is extended beyond its seat portion, the prolongation con- 
tinuously surrounding and closing the opening through the valve seat, 
and being of such length that when it is drawn entirely out of the valve 
aperture, the seat portion will be beyond the direct course of the steam ; 
the seat is formed accordingly. 

4700. Cur-rack, J. B. Austin and G. A. Smith.—Dated 5th December, 
1876.—(Not proceeded with.) 2d. 

To hold the upper part of the cue, there are two curved jaws turning 
on pins, and each coupled by a wire to one arm of a small crank lever ; 
the other arm has a descending rod with a plate at its lower part having 
a spring below it, which presses rod and plate up, and _so keeps the clip 
jaws apart. The cue resting with its butt end on the plate, depresses it, 
and the jaws close on the cue above. 

4'701. Squeezino Meta Biooms, P. G. B. Westmacott.—Dated 5th Decem- 
ber, 1876. 6d. 

The bloom is placed on a grating and compressed between the head of a 
hydraulic ram and an anvil block ; the scoria falls through the openings. 
A hinged flap in the table immediately in front of the anvil can be 
inclined by hydraulic gear so as to turn the bloom, and also to let scoria 
drop. A fork, worked hydraulically, and mounted on a carriage over the 
table, is used to turn the bloom end for end. 

4702. Srxam Borers, J. Wallace.—Dated 5th December, 1876.—(Not pro 
ceeded with.) 2d. 

The furnaces and tubes are all kept sufficiently to one side of the boiler 
to give ample space for the water to return from the top to the bottom of 
the boiler after rising to the surface from the furnaces and tubes. 

4703. Musicat Instruments, J. 7. Wright.—Dated 5th December, 1876. 
6d. 


Whitton.—Dated 4th December, 1876.— 


This consists in combining a harmonium or organ with a pianoforte in 
one instrument, so that both can be played from one keyboard, or cither 
separately at will. The harmonium is placed below the pianoforte, and 
connecting rods couple the striking mechanism of the latter with the 
reed-opening mechanism of the former. 

4704. Raitway “i es, J. H. Johnson.—Dated 5th December, 1876.—(A 
communication.) td. 

A rigid disc, or a pair of such fixed together, fits loosely ing cylinder 
open at one end, closed at the other; a ring of leather connects it with 
the middle of the cylinder. When the air is exhausted from the closed 
end, the dise is forced in, and the brake actuated. The invention also 
relates to use of two independent series of pipes between the exhausting 
apparatus, on the one hand, and the engine with its tender and the train 
of carriages, on the other hand. 


4'705. Tetecraruic Conpuctors, H. EF. Newton.—Dated 5th December, 
1876.—(A communication.) 6d. 

When the wire has been covered with insulating composition it ie con- 
ducted through a vessel containing a refrigerating liquid, which quickly 
hardens the coating. On issuing from this, it is at once coiled in a tank 
kept rotating on its vertical axis for the purpose. 

4706. CuLtivatine Lann, 7. Perkins and H. Brown.—Dated 5th December, 
1876.—(Not proceeded with.) 

For lifting the tilling tools out of the land, cams are made on the main 
axle, to act against bults which can be shot out in the frame; there is 
also a catch to hold the frame. A castor wheel is added in front, and the 
hauling rope is actuated by special means. 

4'707. Motive Power Enornes, D. Joy.—Dated 5th December, 1876. 8d. 

In the reciprocating engines of No, 2358, of 1856, the valve is now 
made so that by turning it partly round or moving it forward, ports are 
opened admitting the fluid, and so it is placed in a position to be moved 
in the right direction by pressure of fluid actuating the engine , if such 
fluid fails to effect the action, the continued movement of the piston and 
rod action effects it. In the engines of No. 929, of 1857, a valve is intro- 
duced in the piston or cylinder, which remains open after the piston, 
on its return stroke, has covered the ports in the cylinder; thus avoiding 
back pressure during the return stroke. The parts are made open to in- 
spection through glass-covered apertures. 

4'709. Vatve Water-cLosets, B. Finch.—Dated 5th December, 1876.—(Not 
proceeded with.) 2d. 


The usual metal trap beneath the basin is anaes by an earthenware | 


= trap, on which an iron plate is fixed, having a socket in which 
the outlet of the basin is fitted, and with ears depending on the under- 
side in which the spindle of the basin valve is hung. , 
4710. Sizeinac ayp Drvyine Yarn, J. Barnes, W. Crossland, and W 
Westley.—Dated 5th December, 1876.—(Not proceeded with.) 2d. 
By a single movement of a handle, cither the machine is started and 
the steam turned on, or the machine stopped and the steam shut off. 


A metal bar is cut of the right length and its two ends are welded; the 
billet is then heated and passed between rollers. , 
4'712. Waincino anv Manauina, L. S. Webb.—Dated 6th December, 1876. 


The rollers are suspended by passing iron rods under the bottom dies 
and bringing them up tv one end of levers, whose other end rests against 
the spring, which also presses on the top dies; thus the bottom roller 
does not rest ona solid foundation; both open equally from the centre 
and act alike to the spring. The spindles of driving wheels are passed 
- the dies, to tie the wheels together and prevent them lifting out 
of gear. 

4714. Traction aND OTHER Enoines, J. Rustor.—Dated 6th December 
1876. 6d. Nn 

This comprises a means of locking the compensating gear while the 
engine is in motion (pins passed through holes in the two bevel 
wheels); taking the steam from the high and dry end of the boiler when 
this is inclined in going up or down hill; making governors with most 
of the moving weights below the spindle bearing ; unlocking the rever- 
sing gear by means of a foot lever or treadle ; determining height of feed 
of water by means of a tloat and light rod; steering by means of two 
segments on the axle of the front wheel, with stecring chains round 
them. 

4'715. Seamiess Metat Tuses anv Rops, £. H. Waldenstrim and W. 
Suimner.—Dated 6th December, 1876. 6d. 

Tubes and rods are produced in one series of operations. Into a cylin- 
drical hollow ingot of copper or alloy of copper is inserted a core of like 
material coated with clay or other matter to prevent adhesion. The two 
are then heated and rolled together between grooved rollers. A portion 
is then cut off at one end, also a piece of the tube at the other end; the 
core is then withdrawn in a draw bench. 


4716. Bepsteaps anv Cots, E. Brown.—Dated 6th December, 1876. 6d. 

To prevent the bedclothes being displaced by the sleeper, they are held 
by gripping bars supported on bearings on each of the longer sides of the 
bedstead. The bars in their normal position are pressed by springs, so 
that there is a narrow space between their inner edge and the angle iron; 
by turning the bar with a handle this space is increased, and the gripped 
clothes may be released. 

4717. Coxpensers, C. Thorpe and H. Prince.—Dated 6th December, 1876. 
—(Not proceeded with.) 4d. 

The water is drawn in at the upper sides of a cylindrical vessel, and 
passes to the steam pump by a pipe near the bottom. The exhaust pipe 
projects downward into the cylinder, and is closed below by a valve 
actuated by a coiled spring. 

4719. Umpretias, &c., W. R. Lake.—Dated 6th December, 1876.—(4 com 
munication.) 6d. 

The outer ends of the ribs have an annular shoulder or recess, over or 
into which the material of the cover can be folded and secured by means 
of a divided collar with vorresponding recesses or shoulders on the 
interior, and a shank outside over which fits a screw cap securing the two 
parts of the collars together. Some modifications are described. 

4721. Puriryine Sewer Gas, B. Rumbold.—Dated 6th December, 1876.— 
Not proceeded with.) 2d. 

A hollow frame placed beneath the ventilator’s grating has its sides 
perforated and connected with water pipes, so that minute jets meet or 
cross each other, condensing any foetid vapour. 


4722. Sarety Vatves, R. C. Anderson.— Dated 6th December, 1876. 64d. 

The steam force pressing up against the safety valve is directed also to 
press downwards on a _ of equal area, on the same rod with it, which 
works in a vertical cylinder communicating above, through a pressure 
regulator, with the boiler. When the maximum is reached, this com- 
munication is cut off, and the steam above the piston Ict escape, where- 
upon the safety valve flies wide open. The pressure regulator is a vertical 
cylinder fitted on the boiler, having in its upper end a piston (weighted) 
connected by arod witha valve intended to close the lower end of the 
tube. Ata point between the piston and valve this cylinder is connected 
by a short tube with the cylinder in which the piston attached to the 
safety valve works. 


4723. Tramways, A. 0° Schenk.—Dated 6th December, 1876. 64. 

The rails are supported in chairs (on sleepers) having two checks and a 
central abutment. The main rail on which the wheels run is on one side 
of this abutment ; it has a deep vertical web, offering a face for the pave- 
ment ; an auxiliary rail is on the other side, and serves as a guide for the 
flanges. Wooden keys, driven in vertically, hold the rails in the chairs, 
on the jaws of which are small barbs to prevent the keys rising. A 
drain, to prevent accumulation of water, is provided on each side, passing 
through the chairs. 

4724. Brescu-Loapino Fire-arms, J. A, Walker.—Dated 7th December, 
1876.—(Not proceeded with.) 2d. 

The breech chamber is in two halves, hinged together longitudinally: 
along the upper surface, and closing below by the action of a spring. 
There are two triggers, the front one for firing alone, while the rear trigger 
opens the breech pieces to receive a cartridge and sets the hammer at 
half cock. For improvement of aim, a straight groove is made along the 
top of the barrel from muzzle to breech, the breech end being gradually 
widened. 

4725. Fotpixc Tanizs, F. and J. S&mith.—Dated 7th December, 1876.— 
(Not proceeded with.) 2d. 

The lower main supporting frame is in two parts, one with opposite 
legs, swivelling on the centre of the former, and having a strong spiral 
spring acting circumferentially to swivel the moving part round under 
the side flaps. 
ee Po ror Borties, &c., L. 

1876. 

The stopper is like a hand bell. It has two grooves, one near the top 
small end, the other near the large end. In the latter is fastened a cone- 
shaped piece of india-rubber which projects a little beyond the lower end. 
A _— of twine is inserted in the upper groove, for holding, and the 
india-rubber is turned back over the small end. The stopper is inserted 
wide end first in the bottle. The india-rubber is turned again over the 
wide end, by means of a forked tool, to form a cup. 


A Aesreen OF Frour, &c., J. A. Dizon,—Dated Tth December, 
1876. 4d. 


W. Day.—Dated 7th December, 


This consists in enriching certain flours with amidon, or feecula, or 
gluten, derived from various sources, in which they are deficient. 


4729. Encravinc Printinc Rotiers, D. Fulton.—Dated 7th December, 
1876.—(Not proceeded with.) 2d. 
The printing roller is driven intermittently, and is brought completely 
to rest between each action of the millingroller 


4730. Sicnattine on Tratys, N. Stocks.—Dated 7th December, 1876. 6d. 
An axle is mounted across the ceiling of a compartment witb three 
levers on it, which can be pulled down from horizontal to vertical. To 
one end of the lever is attached a toothed quadrant gearing with a rack, 
so that a semaphore arm is raised when a lever is pulled down, and is 
held by a catch till the guard releases it. The axle also, through levers, 
depresses the ordinary cord for communication with the guard, or a chain 
with terminal spring links. 
4731. Braxes, B. M. Siegiis.—Dated Tth December, 1876.—(Not proceeded 
with.) 2d. 

The retarding force is had from blades which are made to descend on 
and enter the rails or road, producing a longitudinal incision. The brake 
is for use only in extreme cases. 

4732. Frvinc Pans, H. A. Bonneville.—Dated Tth December, 1876.—(A 
communication.)—(Not proceeded with.) 2d. 

The pan with its handle is stamped out of one piece of sheet metal; the 
junction uf the two is strengthened with vertical flanges. 

4733. Maxine up Rotts or Topacco, J. Milne and W. Rattray.—Dated 
7th December, 1876. 6d. 

This consists of a frame formed of two uprights, with bearings for a 
hollow spindle which is inserted in front, and forms a centre for the roll. 
There is a handle in front to turn the spindle, and the tobacco is first 
placed along a groove in the latter. A roller below is pressed up by a 
weight against the roll of tobacco, which touches against a wick on the 
lower edge of an oil flask fixed to the side of the roller frame. 


4734. Treatinc Ores or NickeL, J. A. Cossins.—Dated 7th December, 
1876.—(4 communication.)—(Not proceeded with.) 2d. 

The ore is mixed with soda salt (30 per cent.), limestone (30), charcoal 
(12). and sulphide or oxide of antimony (20). The mixture 1s fused and 
skimmed, and furnace tapped. Then to separate the nickel and antimony 
the alloy is melted with oxide of antimony, and the scoria thus had is 
fused with sulphate of soda and charcoal. 

4735. Raitway Brakes, R. D. Saunders.—Dated 7th December, 1876.— 
(Not proceeded with.) 2d. 

The brake mechanism is supported from brackets attached to the axle- 

boxes, so that the action of the bearing springs of the carriage may not be 





interfered with and jarring produced. 
| VRS. Lamps, J. Hinks.—Dated 7th December, 1876.—(Not proceeded with. 

The duplex burner of No. 2787, of 1865, is modified, so that either a 
double or a single flame may be used at pleasure. There are three 


parallel wick cases, and two detachable cone summits (one or other of 
which is used according to the case). 
4737. Nerves, R. Bennett, jun.—Dated 7th December, 1876. 6d. 

This consists in making the eyes of two ellipses of different lengths on 
opposite sides, both terminating in one direction at an equal distance 
from the head, and the longer extending towards the point. They are 
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connected by an inclined guiding surface passing from one to the other. 

The thread is introduced into the longer ellipse. 

4738. Tramway Cars, 7. Green, W. Turton, and J. Walker.—Dated 6th 
December, 1876. 6d. 

This relates to utilising the stopping force in starting. A drum is 
mounted on one of the axles ; on its side is a rim slightly conical within. 
A sliding sleeve on the axle (with which it moves) has a correspunding 
cone, which is jammed into the receas when the sleeve is slidden towards 
the drum; the drum is thus made to revolve, winding a chain and 
compressing a spring (this is in stopping) A bevelled wheel, also con- 
nected with the drum, turns (when in motion) a corresponding bevelled 
wheel mounted loose on the axle ; both these wheels gear with a pinion 
carried on an arm projecting from the axle at right angles. Connected 
with the second bevelled wheel is a friction clutch like the former ; it is 
then thrown into gear imme-‘tiately the spring is compressed (preventing 
backward movement). In starting, the first friction clutch is thrown out. 
4739. Meat Mitts, J. B Bell.— Dated 7th December, 1876.—( Not proceeded 

with. 2d. 

The meal is delivered on to a moving ring surrounding the lower stone ; 
when it reaches the shoot a fixed scraper discharges it there. 

4740. Ratsinec Sc skew Snips, &c., A. Jubber.—Dated 7th D.cember, 1876. 
—(Not proceeded with.’ 2d. 

A system of elliptic canvas and india-rubber bags enclosed in net, the 
ends of which are secured to an iron ring, from which projects an iron 
arm 4ft. long. A steel hawser connects the rings. A circie of bags is 
sunk and tightened round the ship, the bags inflated, &c. 

4747. Lavatoaries, W. R. Johnson.—Dated "th December, 1S76.—( Not pro- 
ceeded with.) 2d. 

* When a person wishes to use the bow] he has to stand on a treadle plat- 

form, and so closes an outlet valve, perhaps opening an inlet valve also, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


TuE finished ironworks of South Staffordshire are in no better 
employment this, than they were last week. Firms of high posi- 
tion, where inactivity is seldom seen, have leading portions of 
their works wholly standing, and are not even then able to run 
any portion full time. Less notable firms are in no better case, 
even though the proprietors are ready to accept terms which should 
tempt business. 

£° is still quoted as the leading price for Staffordshire marked 
bars, but the quotation is not rigid in every instance ; the tendency 
towards ease in best bars is, however, perceptible most in the 
export branches. Various quotations between £9 and £6 7s. 6d. 
distinguish the market. The £6 7s. 6d. quotation is not of fre- 
quent occurrence, but it is less rare this week than last. The figure 
just given, low as it is, is not at the bottom of the Staffordshire 
scale. Half-a-crown less would have bought hinge iron, for ex- 
ample, rolled at a few Staffordshire mills. 

Sheets keep moving, though there is perhaps slightly less activity 
at date than a week and a fortnight ago. The difference, such as it 
is, is perceptible most in reference to common sheets. Best sheets 
are keeping a few firms of reputation busy, but the activity is notice- 
able more particularly where the makers are least unyielding in 
their quotations. Today singles were quoted at £8 5s., but 
transactions were not very difficult at the level “8. Nor were all 
the makers who were prepared to take £8 successful, merchants 
in particular declaring that they could place their orders within 
that figure. No difficulty was found in buying aoubles at £9 10s., 
and latens might have been obtained at £11. 

Boiler plates were not freely sought ; but makers of repute would 
not take less than £10 for excellent qualities, and they declared 
that they are not likely to accept a lower price, though it may 
come about that the boiler-making business, which is slack through- 
out most parts of the kingdom, should not quickly improve. 

The general business doing with Liverpool is prejudiced by the 
low prices which are being accepted by Warrington, by >:orth 
Staffordshire, and by Middlesbrough firms; nevertheless, heavy 
shipments of sheets continue to go forward. Orders have, how- 
ever, even in this department, to be snatched as out of the fire, so 
severe is the competition by firms, who, finding that there is little 
demand for any of the other mill and forge products, secure some 
amount of work for their hands by taking sheet orders at a scarcely 
paying figure. 

The London business is not much better than that just described 
in respect of Liverpool, for there Staffordshire ironmasters have 
to meet, in the matter of bars and plates, the products of the 
mills and forges of Middlesbrough, and likewise of Belgium. We 
are sending some iron, as weil as completed goods, to South 
America ; a fair amount, as times go, is being sent to India, but 
the Antipodes still hold first place upon our list of export 
customers. 

The mail delivered on Monday from Australia supplied the 
following information, relative both to demand and prices: 
There has been a very good demand for sheets, and sales 
of ordinary brands of English have been making at £26 for 26 
gauge, though there is Jess doing now. Of Orb and such 
other brands sales have been made at £27 5s. and at 
£27 10s., while equal to £21 10:. has been obtained for Gospel 
Oak sold to arrive. Bar and rod iron commands from £10 to £12. 
Sheet iron is quoted at £11 for Nos. 8 to 18, and Nos. 20 and 26 
rule at £14 to£15. An invoice of 40 tons were placed, to land, at 
£12 123. 6d. allround. Plate iron is quiet. ‘(uotations range from 
£11 to £15. Hoop iron is disposed of at from £10 to £11. At 
auction £9 to £10 was accepted for faulty. Fencivg wire has only 
had very moderate attention, and only occasional sales have been 
reported. ‘Quotations are a shade easier, £14, £14 15s., and 
£15 15s. is required for Nos. 6, 7, and 8. 

Our own Government continues to buy here for dockyard use, 
but the demand is not growing so percep~ibly as had been expected. 
The business is still complained of because of the hypercriticism 
to which makers declare valuable samples of iron have to be sub- 
jected. This sort of inspection was never keener than it is just 
now ; so tantalising is it, that if the general trade were not depressed 
Government inquiries would receive little attention in South 
Staffordshire for anything but bars. Serious losses have within 
the past few weeks been incurred by makers of Staffordshire iron 
upon Government orders, though the conditions of the buyers are 
asserted by the makers to have been observed. Iron has been 
returned into makers’ hands most unsparingly. 

Staffordshire would not, however, appear to be any exception to 
the rule. It is being complained that in the North of England 
rejections of iron are of unusual frequency, and are not confined to 
Government work. The iron sent back from London to the North 
of England was supplied upon the orders of middlemen. It is 
not unlikely that litigation will ensue upon the tendency that is 
now being displayed to reject iron which may be open to only 
faint objection. While such a reason can hardly be applicable in 
respect of the Government work, still the badness of the times is 
believed to be mainly elucidative of what is believed to be going on 
in this regard. 

‘There is no reduction in the number of blast furnaces in operation 
this week ; though it is believed that preparations are going on for 
blowing out. Prices are without change. For the moment last 
week’s tendency towards strength in the quotations for minimum 
sorts is more apparent--the result of the arrangements for 
diminishing the output of Scotland and the North of England. 
To-day in Birmingham and yesterday in Wolverhampton from 
6d. to Is. a ton more was sought by the vendors of Cleveland and 
Derbyshire iron ; but consumers did not respond; they declared 
their intention unaltered to keep out of the market until the 
stocks they now possess are worked off. They express no fear of 
being by-and-by unable to supply their wants on terms quite as 
favourable as those which now distioguish the market. Few 
makers of all-mine pigs require more than £4 per ton, though some 
samples of cold blast made from native ore are sought to be sold 
at £5; part-mine are £3, and cinder pigs £2 7s. 6d. There is just 
a shade more doing in foundry pigs, which are proportionately 
higher in quotation. If this week’s inquiry should continue, 





makers would soon be able to demand an advance of 15d. a ton 
and get it, but the prospects scarcely warrant the anticipation. 

The market was abundantly supplied with coal, and terms a 
shade more favourable to buyers than have for some time ruled 
were quoted—certainly for some of the thick coal qualities; but 
the quietude at the furnaces and at the finished ironworks, 
together with anticipations of reduced expenses at the collieries, 
resulting from the new arrangements yet to be made with the 
men, prevented consumers from purchasing in advance of winter 
requirements. 

The only new feature in connection with the engineering and 
kindred trades, is a little improvement in the heavy ironfoundry | 
branch about West Bromwich. There a firm has secured an order 
worth nearly £5000 for the Stafford Corporation for watermains, | 
It is satisfactory to learn that only Staffordshire iron is to be | 
employed in the execution of the contract. 

The opinion of some of the leading business men hereabouts as 
to the present position and early prospects of the iron trade have 
this week been shadowed forth in the report and at the annual 
meeting of the Wolverhampton Rolling Stock Company. The 
directors formally state that no revival whatever has taken place 
in the iron and coal trades, and that, in fact, the stagnation has 
been more keenly felt than previously; but that, although the 
expected signs of improvement do not at present appear, yet they 
are of opinion that the long period of depression must soon be at 
an end, and business resume its usual course. 

Yesterday (Wednesday) afternoon the Mines Drainage Commis- 
sioners held their annual meeting in Wolverhampton, when Mr. 
Walter Williams was elected chairman for the ensuing year, vice 
Mr. G, J. Barker, and with two exceptions the retiring commis- 
sioners were re-elected. The accounts showed that the entire cost 
of the surface works up to the present time had been £143,596, 
and the amount expended on that account during the past year 
had been £27,300. A surface rate of one penny per ton upon all 
minerals raised anywhere within the Mines Drainage area was 
ordered, and it was determined that in future all the monthly 
meetings of the cowmissioners should be open to the press, It was 
stated that with one exception the water in the Tipton district 
was lower now than it hai ever been since the formation of the 
cemmission. That exception, however, I am in a position to say, 
is a serious one. The new chairman said that it would be a very 
unfortunate thing if the Tipton district was allowed to be flooded 
from Bilston. The commissioners hoped to make arrangements 
with their bankers which would enabie them to complete the work 
yet to be done in connection with the surface drainage, when very 
much of the difficulty with which they had to compete would be 
overcome. 

A pew company has just been registered to carry on coal mining 
operations in the counties of Stafford and Worcester. The title 
of the concern is the Blakeley Hall Colliery Company, Limited, and 
it has a capital of £60,000 in 100 shares. The first seven subscri- 
bers are people living round Birmingham. 

During the past half-year, the Wolverhampton Railway Rolling 
Stock Company have made a profit of £5045. This isa diminu- 
tion upon the profits usually made, the result principally of 163 
wagons having been thrown upon the company owing to the 
failure of the lessees. If all the wagons had been at work an 
addition of about £650 would have been made to the profits. 
During the six months, 307 wagons have been sold, and 254 bought, 
leaving 3612 in the possession of the company. These facts 
transpired on Tuesday, in Wolverhampton, when the directors’ 
report was read at the forty-seventh ordinary meeting of the 
sharebolders. At that meeting the report was adopted, and a 
dividend at the rate of 8 per cent. per annum on the ordinary 
shares, and of 6 per cent. per annum on the preference shares 
was declared. To enable this to be done, however, £346 had to 
be taken from the reserve fund. 

An alteration in the position and policy of the company will be 
made before long. This was the assertion of the chairman on 
Tuesday. The directors had, he said, for some time been serious'y 
considering a change, and they hoped soon to submit to the share- 
holders a proposition on the subject. If a revival in trade took 
place it would perhaps be unnecessary to make any alteration, but 
if business remained depressed the directors would most certainly 








bring the scheme whieh they had in contemplation before the | 


shareholders. A shareholder remarked that if the directors 
meditated any alteration, or if they proposed to make a manufac- 
turing company of the concern, they would very likely meet with 
the approval of the majority of the proprietary. 

The usual interim dividend of 10 per cent. per annum on the 
ordinary original shares, and of 6 per cent. per annum on the pre- 
ference shares, has been declared by the directors of the Bir- 
mingham Wagon Company, Limited, payable on the 21st inst. 

The directors of Messrs. Perry and Co., Limited, the celebrated 
penmakers, have resolved to pay on September Ist an interim 
dividend on the ordinary and preference shares, for the first six 
months of the year, at the rate of 5 per cent. per annum. 

The dispute in the nut and bolt trade has now lasted eleven 
weeks, and shows no signs of settlement. The Masters’ Associa- 
tion have not offered to comply with the men’s proposal of arbi- 
tration. and are as firm as ever in their determination to enforce 
the 1877 list. The Association has recently been materially 
strengthened by the circumstance that Messrs. James Simpson, 
David Etchells, and John Wilkes have lately joined it. ‘these 
firms, together with Messrs. Archer and Harper, have given notice 
to their men that on and after August 4th they will be employed 
only at the revised list. 

The horse nail makers in the Coseley and Sedgley districts, who 
have been out on strike against a reduction of 3d. per 1000, are 
now taking out work at the reduction, and the chairman of the 
Nailers’ Association is humbly suing for a general settlement. 

The last day on which petitions against‘the United Drainage 
Scheme for Birmingham and the district could be presented to the 
House of Commons has passed over, and as no petitions were pre- 
sented, the bill—which has passed the House of Lords—will now 
pass the Commons unopposed, 

° ate. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE only new feature of importance which has presented itself 
during the past week in connection with the iron trade of this dis- 
trict is the effect produced upon the market here by the threatened 
blowing out of a large number of furnaces in Scotland. The pros- 
pect of the withdrawal of a large quantity of Scotch iron from the 
market at once had the effect of imparting a slightly better tone 
to trade here, and consumers exhibited mure disposition to by, in 
anticipation that holders would be induced to ask some advance 
upon the low prices which have been ruling in the market of late. 
These anticipations were, to some extent, fulfilled, but the effect 
upon the market has been only of a temporary character, and in 
the absence of any real improvement in trade buyers here are not 
disposed to follow any upward movement in values, and during the 
last two or three days business if anything has been more stagnant 
than ever. 

The position of local makers of pig iron shows no improvement. 
They are still almost shut out of the market by the low-priced 
north country iron, common “cinder” iron being offered here at 
fully 8s. to 9s. per ton below what is being asked for the home 
brands, and Lancashire smelters are now selling so little that there 
is a tendency to still further reduce the producti 
iron and turn more of the furnaces on to hematites. For delivery 
into the Manchester district 54s. to 55s. per ton for No, 3 foandry, 
and 53s. for No. 4 forge, less 24 per cent., is still being asked, but 
if orders were to be secured there is little doubt a trifle under 
these figures would be accepted. 

Lincolnshire and Derbyshire irons are rather easier, but they 
meet with little or no demand in this district. 

Middlesbrough makers are asking about the same prices as last 








week, g.m.b,’s delivered into the Manchester district being quoted 


at 48s, 9d. to 49s, per ton for No. 3 found 
foundry ; and 47s, 9d. for No. 4 forge net cash. 

The finished iron trade continues in a very depressed condition, 
and with the present prices ruling in the market it is almost 
impossible to secure business of a profitable character. Makers, 
however, finding that concessions to the demands of consumers do 
not result in much new business coming to hand, are for the most 
part adhering to late rates, and the average quotations for delivery 
into the Manchester di-trict remain at £6 15s. per ton for Stafford- 
shire ; £6 12s, Gd. for Lancashire ; and £6 10s, per ton for Middles- 
brough bars 

The position of the varicus works ip Lancashire continues very 
unsatisfactory. There is very little regular work on hand, and 
men are taken on and off just as jobs come in, whilst there is at 
present a very large number altogether out of employment through- 
out the district. Whilst touching upon this matter, it may be 
interesting to your readers to Jay before them a few facts which I 
have gathered from thoroughly reliable sources, eee the 
condition of the engineering, ironfounding, and shipbuilding 
trades, not only of this immediate district, but throughout 
the country generally. Kecent careful investigations with regard 
to the present condition of the above trades have not brought to 
light any gratifying features or given any hope as to an early 
improvement in the demand for skilled labour. With regard to 
the ironfoundries of the country it is only in two unimportant 
districts that trade is declared to be “ good,” whilst in the 
remaining districts the story of ‘‘bad” “‘very bad,” &c., makes 
up the sum total of the reports issued ofticially by the men them- 
selves in their monthly circular to their unionist members. Other 
trades, such as engineering, boilermaking, millwrighting, machine- 
making, toolmaking, iron-shipbuilding, Xc., are in even a worse 
condition. Ironfoundries, I need scarcely explain, have the 
advantage that during this season of the year many of 
them are engaged on work for constructive purposes con- 
nected with the building trades, but in the several depart- 
ments named above, there is no such outside field, so to 
speak, te absorb their industrial activity. The iron shipbuilding 
trade has not been caught up by the “spring tide,” which 
was vainly looked for some months since, when Europe was first 
disturbed by the prospects of war. Confidence is not given to 
industry and commerce by war, which only acts as a stimulus 
for such operations as are full of speculative risk, and hence the 
shipbuilding yards are not flourishing, whilst even where there 
is some activity, it is confessedly upon work which is not remu- 
nerative to the capitalist. ‘The millwrighting and machine- 
making establishments are in a generally depressed condition, and 
only in a few rare cases can I hear of much work doing; orders 
are being completed, but inquiries which lead up to orders are 
scarce and seem to be diminishing in number. The same may 
be said of the tool-making trade, which is always a safe 
test as to the condition of industrial life generally. Station- 
ary, marine, and locomotive engine work is being fin- 
ished, but the immediate future is not promising, and the 
outlook for the approaching winter is a matter for anxiety 
both to employers and their workmen in the above trades. With 
regard to the condition of the men, I may state that for every 
vacant place in the several departments of an engineer’s or iron- 
founder’s business there are twenty eager applicants. No doubt 
the best men are still in work, as the least able and least reliable 
men are the first to be discharged ; but the discharging process 
has long since reached able men, and if nothing new turns up at 
an early date the winter of 1877-78 will be a trying one to the 
English workmen in the iron and engineering trades, 

Another branch of the street tramways which are being laid 
down by the Salfoid Corporation —viz., between Manchester and 
Higher Lroughton -has been opened this week. The tramway 

which can only be regarded as experimental so far--has at 
present only been laid down for a single line. 

In the coal trade of this district there is still only a very limited 
business doing, and the present month has opened with a down- 
ward movemeut in prices, the leading firms in the Manchester 
district having made reductions ranging from 5.1. per ton on bargy 
to 10d. per ton on some descriptions of round coal, and similar 
concessions have been found necessary in one or two of the neigh- 
bouring districts. In West Lancashire there is no material change 
to notice. Very few of the pits have as yet got fully to work, and 
colliery proprietors are still asking about the same prices as last 
month. There is, however, a weaker tone in the market, especially 
as regards house coal, and even in engine fuel. Although there is 
still a good demand, buyers are not disposed to pay the advanced 
prices which were being obtained during the strike. The average 
pit quotations are about 10s. to 10s, td. for good Arley ; 8s. to 
&s. 6d. for Pemberton four feet ; 6s. to 7s. for common coal ; 5s. 6d. 
to 5s. 9d. for burgy ; and 3s. 6d. to 4s. 6d. for slack. 

In the Manchester district the necessity of reducing colliers’ 
wages has been under consideration, but with the exception of the 
day men at some of the pits, no general action has yet been taken. 
In the Ashton district a proposal has been made to reduce miners’ 
wages 2d. in the shilling, and the matter will probably be referred 
to arbitration. 

There is a noticeable improvement in the tone of the hematite 
trade this week. Makers present more cheerful reports, and say 
they are not only in receipt of several good orders, which have 
lately been secured, both from home and continental users of iron, 
but that the possibility which was expressed a short time ago, to 
the effect that producers of iron would be able to fully maintain 
their present favourable position throughout the season, has now 
assumed not only the phase of probability, but of definite cer- 
tainty. This is obvious from the combined facts that makers have 
reduced their stocks to a minimum, that they require all the 
iron they are producing to meet engagements for delivery, 
and that their order books are lined with work which will 
necessitate a continuance of the present rate of output for some 
time to come. The home demand is, of course, the mainstay of 
local trade, and this has been the case for a long period of time, 
but at the present moment the purchase of pigiron for continental 
consumption forms a very important feature in the market, and 
not only have deliveries been lately reasonably large, but weighty 
cargoes are now being shipped, and others are to follow during the 
remainder of the month on which we have just entered. It is 
highly probable that from the present moment tothe close of the 
shipping season the smelting plant of the district—at least that 
portion of it which is in blast, which represents more than two- 
thirds of the whole—will be fairly employed. 

There is no variation to note in the vatue of any description of 
local iron ; makers being in a favourable position, are able to main- 
tain a considerable amount of firmness. ()uotations are therefore 
still based on 67s. 6d, a ton for No. 1 Bessemer, and (4s. 6d. for 
No. 3 forge, and it is at these prices, with the usual variation in 
respect to quality, that business is being done. 

Steel makers are briskly employed chiefly on continental con- 
tracts, and the activity is observable not only in the railway 
ma’erial department, but in the merchant mills. This state of 
things gives promise of continuing for a month or two. Steel wire 
is in fair demand. Iron shipbuilders are fairly employed in Barrow 
district, but there is a scarcity of orders in West Cumberland, 

The Barrow Iron Shipbuilding Company launched from their 
yard on Monday a steamer named Bendigo, built by them for a 
Liverpool firm of shipowners, The same company have received 
the order for doing extensive repairs to the large screw steamer, 
Brazilian, which has been lying up for some time in the docks 
at Liverpool. The steamer is to have new engines and boilers. 

The engineering trade is brisk in the marine department, but 
only a moderate business is being done in the general trade. 

Iron ore is firm in price, and a steady business is doing at from 
13s. 6d. to 14s, 6d. a ton for ordinary blast descriptions. 

The demand for coal has improved to a trifling extent, but prices 
have not moved from that low point which they have now occu- 
pied for some time. Shipping is in demand, e-pecially in the coast- 
ing trade. 


3 48s, 3d. for No, 4 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been no trade movement of any importance during 
the week, nor are there any present indications of an early change 
for the better in the state of the heavy and principal trades of the 
towa and district, It is hoped, however, that by the gathering in 
of a good harvest and the early termination of the war, some change 
may be inaugurated during the autumnal months. In most of the 
industries of this town the amount of business now in hand is any- 
thing but large, and in not a few cases the carrying on of the works 
is mainly dependent on the orders received from day to day through 
the post. ‘there are, it is true, a few firms with fairly well filled 
order-books, but they are isolated exceptions, and only set off the 
other cases the more forcibly. It is, at all events, daily 
becoming more certain that ironmaking is hardly to be conducted 
at a profit even under the most favourable circumstances for pro- 
duction, The knowledge —and the continual presentation of it— 
of this fact induces great care all round, and has a natural 
tendency to bring about a gradual restriction of production. In 
this district there are fewer furnaces in blast than for about six 
years past, ‘The action of the Scotch makers has excited no sur- 
prise here, inasmuch as it bad long before been palpable that there 
must be some restriction of the output in the face of the unusually 
heavy stocks held by Messrs, Connal and the constant importation 
from Cleveland. 

Hereabouts, pig iron remains quiet, and there have been but few 
sales of any size during the week, Such transactions as have been 
closed have mostly becn on « basis closely approximating to the 
prices given in the prices current of Te ENGINEER. For good 
English spiegeleisen there is still a moderately well-sustained 
demand, much of it for the Bessemer manufacturers, malleable 
ironworkers, or cast steel producers of this locality. There is also 
a fair inquiry for other home centres, and also one export account, 
mostly tor the United States market. There are at least two 
furnaces going in this district on the smelting of Spanish and 
other ores into spiegel of a ynanganese strength of 15 to 25 
per cent. t 

I notice that the French Government returns show that Algiers 
last year produced about a quarter of a million tons of ironstone, 
besides other minerals. Much of this ironstone came into this 
country, and « fair share to this district, where, also, ores from 
Elba and from the Grecian Archipelago are used, 

In respect of merchant iron Ican report nothing new of any 
importance, the demand being anything but large, and the com- 
petition of vendors increasingly keen and close. Common bars 
are being done at prices under £6, which, one would suppose, can- 
not possibly leave any margin of profit for the makers. There is 
some little inquiry for sheets, and a steady trade in hoops, in which 
latter articles several concerns are pushing business vigorously. 

The heavier branches of business remain for the most part un- 
changed, and, as has long been the case, short time, fewer work- 
men, and idle machinery are the leading characteristics. In some 
departments there is occasionally a little spasmodic spurt, but no 
permanent improvement, At the best establishments in the dis- 
trict these observations hold good, there being vo activity in any 
single instance. The output of steel rails is here and there pretty | 
good, the bulk of the output beiag for Russia and for some of the 
home lines. Several of the latter are now in the market, and for 
a new line in the Isle of Man a good tonuage of steel rails of 
56 lb. to the yard will shortly be required. 

The ordinary cast steel trade of the town is still stagnant in 
almost every branch, and not even excepting firms which for fifty 





years past have never known such a period of depression as the 
present. The continental markets are very quiet, only small 
orders being forthcoming from Germany, Italy, Spain, and France, | 
and the American markets yield but very small commissions. Tie | 
best inquiry is on account of the loco), Birmingham, and other | 
English tool-makers and machinists, the penmakers, and tte | 
engineering houses—most of those concerns being just mow 
moderately well employed, It is hardly necessary to remark that | 
best tool steels are well upheld in price, and that the commonest | 
kinds of cast steel are to be had at almost any quotation, owing to | 
the manner in which they are being replaced by Bessemer steel, 
As astrict matter of fact, much of the common cast steel is in 
reality Bessemer remelted, and can hardly lay claim to being pot 
steel of the old-fashioned sort. 

The halt-yearly report of the British Wagon Company, Limited, 
Rotherham, shows an available balance of £3693, yieldinga dividend 
of 10 per cent. The half-yearly report of the Yorkshire Railway 
Wagon Company, Limited, shows a balance of profit of £4953, from 
which a dividend of 10 per cent. is recommended, the capital of the 
company being £500,000, of which £394,540 is paid up. Ata 
meeting of the shareholders of the Tinsley Rolling Mills Company, 
Limited, Sheffield, on Tuesday, a dividend of 5 per cent. was 
adopted, Certain of the articles of association were also altered, 
so as to enable one of the directors, who has a large connection, to 
bring his work to the company. 

The coal trade remains quiet, albeit there is an export shipment 
of some 22,000 tons weekly from the Humber ports, and the 
carriage by railway of double that quautity. The South Yorkshire 
Steam Coalowners’ Association met at Barnsley last week, but 
decided not to alter prices at present, the quotations being thus 
left at 9s. for that class of fuel. The Church Lane Colliery is not 
set down. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A Livre better inquiry for pig iron has sprung up during the 
last few days, and makers appear to have taken some encourage- 
ment from the fact. An inquiry has been made for a very large 
quantity of iron with several Middlesbrough houses, and one firm has 
been offered 40s. net cash for No. 4 forge delivered over the next 
six months. At the market on Tuesday of this week prices were 
rather firmer than they were the previous market day. No. 3 was 
quoted at 40s, 6d., and No. 4 forge at 39s. per ton. There were 
more purchases, too, for speculative account, and altogether the 
tendency of matters appeared to be a little more hopeful than it 
has recently been. 

Now that Messrs. Connal and Co., of Glasgow, have formally 
taken possession of the Cleveland warrant stores, it seems highly 
probable that more iron will be lodged, and that, indeed, has 
already been the tendency of things. Buyers did not care to stock 
iron largely in warrant stores that belonged to a company of iron- 
masters, There was a feeling that one ironmaster was able to 
find out who was buying and what was bought from another; and 
there were other elements in the relationship that rendered it un- 
desirable, but matters are now entirely changed. The stores are 
now in the hands of a private party, and buyers will deposit their 
iron with much more confidence than formerly. 

A strike of ironworkers has occurred at the Eston Works of 
Bolckow, Vaughan, and Company. It is due to the alleged failure 
of a contractor to pay a certain sum of money due to the men. 
The contractor disappeared, and the men thought they would 
punish the firm by stopping the works. The whole of the men 
have thus been laid off by the unreasonable and illegal conduct of 
a handful. Mr. Richards, the general manager, has made over- 
tures with a view to bringing the men back, but they would not 
listen to any proposal except one so arbitrary that it was at once 
rejected; and the company have caused summonses to be issued 
against the men who have originated the strike. 

Mr. H. John Grievson, of Leatherhead, near London, and 
Darlington, has been compelled to suspend payment. Mr. 
Grievson was largely interested in the coal and coke trade. Until 
a few weeks ago, he was one of the principal partners in the 
Woodland Collieries, and he was also interested in Fryer and Co., 
of the New Copley Collieries, in the Hutton Henry Coal Co., and 
in other concerns in the North. His failure, however, will not 
affect the solvency of the firm of Grievson and Whitwell, from 
whicd he had previously retired. 





The continued depression of trade has compelled the Liverton 
Ironstone Company to lay off their mines for a time. e com 
pany holds one of the largest and best royalties in Cleveland, and 

ave annually raised upwards of 200,000 tons of ironstone per 
annum, Other firms of ironstone lessees are working short time. 
A very dreary prospect seems to be in the immediate future. 

The furnaces of the Middleton Iron Company, near Fighting 
Cocks, will be damped down at the end of the present month, 
All the men have received notice to quit their employment. 
Nearly 200 men will thus be added to the ranks of the unemployed. 
There are rumours, and I believe some of them are not without 
foundation, as to the probability of other furnaces being blown 


out. 

The Stockton Furnace Company, whose failure I announced the 
other week, are likely to be wound up in bankruptcy, One of the 
creditors, Mr, Crawford Marley, of Darlington, taken steps to 
have the company wound up. The furnaces in the meantime have 
been blown out. 

Iam imformed that the Southern States Iron and Coal Company, 
which is almost composed entirely of North of England capitalists, 
are doing very well with their new property in the State of 
Tennessee. Mr. Bowron, of Stockton, the secretary of the com- 
pany, has just returned to the North of England, and after a very 
minute inspection of the properties in Tennessee, he holds out 
great hopes of the venture. A number of cottages and stores have 
been erected, and the company are now laying down a railway, and 
opening out their mines. 

There is not much to say this week about the finished iron trade. 
Plates within the last few days have fallen from 3s. 6d. to 5s. per 
ton, and some manufacturers are now quoting as low as £6 12s. 6d, 
per ton. Plates and puddled bars are generally declared to be 
cheaper than they have ever been before. The output continues 
large, but the prices are extremely unprofitable. 

The Board of Arbitration in the iron trade met at Darlington 
again on Saturday last. Mr. D. Dale, the arbitrator, occupied the 
chair. Most of the employers gave evidence as to the average 
wages of puddlers throughout the district, and the extent to 
which full or partial employment was foundforthe men. It seems 
that there are only three or four out of the total number of works 
now in actual operation, that are working less than fulltime. The 
average earnings of the puddlers were stated by one or two of the 
employers to vary from 6s. to 7s. 6d. per day, where they were 
found with regular work. Mr. Dale’s award is expe to be 
issued this week, but it is, of course, i ible to indi now 
what its scope and character may be. 

No change can be reported in the coal trade. The pits in Dur- 
ham are working with tolerable regularity. In Northumberland 
the award of the umpire is expected with considerable anxiety. It 
is likely to be issued on Saturday next. 

The creditors of Mr. John Henry Garbutt, of Darlington, who 
recently failed for £170,000, held a meeting in London this week, 
but declined to give him his discharge in the meantime. 


+ 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

As briefly stated in my last letter, the Scotch ironmasters have 
arrived at a most important resolution with regard to the produc- 
tion of pig iron. They have resolved that on and after Saturday, 
the 11th inst., the number of furnaces in blast shall be reduced by 
one-third. After the date mentioned the number of furnaces to be 
in blast at the several works are as follows:—William Baird and 
Co., 20; Merry and Cuninghame, 11; Quarter, 3; Clyde, 3; 
Coltness and Dalmellington, 5; William Dixon and Co., 8; 
Monkland Iron Company, 6; Summerlee, 4; Shotts Iron 
Company, 5; Langloan, 5; Kinneil, 2; and Wishaw, 2. The 
actual result of the carrying out of this resolution will be that 


about thirty of the furnaces now in blast will be dam; out. At 
| present the weekly production of pig iron is about 20,000 tons, and 
| after the 11th current it will be reduced to 14,000. It is estimated 


that the money value of the production will thus be lessened by 
about £16,000 a week, while the consumption of coals will be re- 
duced by 15,000 tons per week. On account of the backward state 
of the market, the rapid accumulation of stocks, and the pressing 
nature of the miners’ demands for advanced wages, the ironmasters 
have had some such steps as this in contemplation for a consider- 
able time. Whatever may be its ultimate effects upon the trade, 
there can be no doubt that it was fully warranted and even necessi- 
tated by present circumstances, The immediate effect has been to 
strengthen the market, prices of both warrants and makers’ iron 
already showing an advance, and makers showing more caution 
in accepting terms. At the same time that the masters decided 
to limit the production, they resolved not to raise the colliers’ or 
miners’ or blast furnace-men’s wages, and the taking of the 
first resolution will undoubtedly materially assist them 
in adhering to the second. The coal trade has been very dull, and 
nothing but the expectation of increased business, owing to the 
lockout in the counties of Fife and Clackmannan, could have 
induced the salemasters to make the recent addition of 6d, per day 
to the colliers’ wages. The large diminution in the consumption 
of coals will render an increase on the part of the ironmasters 
simply an impossibility; and it may now even become a question 
with the salemasters whether they should not withdraw their recent 
advance. 

Since last week about 2000 tons of pigs have been placed in 
Messrs. Connal and Co.’s Glasgow stores, bringing up the total 
quantity there to nearly 149,000 tons, It may be expected that in 
about a week hence storing will almost, if not altogether, cease. 

The warrant market has been firm, with gradually advancing 
prices during the week. Business was done on Friday forenoon at 
54s, 104d. to 55s. cash, and 55s. 1d, one month; while the after- 
noon’s transactions were at 58s, cash. On Monday the market 
was very firm with a further advance, the quotations ranging from 
5ds. to 55s. 34d. cash. The market was again very strong on 
Tuesday, when a fair business was done in the forenoon at 55s. 4d. 
and 55s. 5d. cash, and 55s. 6d. month open, the market being 
rather quieter in the afternoon at the eame rates. e market 
was quiet on Wednesday at 55s. 24d. and 55s. 1d. cash. To-day 
(Thursday) the market continued quiet, with business at the same 
tigures as on the previous day. k , 

There has been a moderate demand for makers’ jron, with less 
disposition than usual to press sales, and the prices are tending 
upwards, there being already an increase of at least 6d. per ton 
all round. The following are now the quotations :—Good 
marketable brands, f.o.b. at Glasgow, per ton, No. 1, 56s. 6d.; No. 
3, 53s.; Gartsherrie, No. 1, 63s.; No. 3, 55s, 6d.; Coltness, No. 1, 
Gis. 6d.; No. 3, 55s. 6d.; Summerlee, No. 1, 60s. 6d.; No. 3, 
54s, 6d.; Langloan, No. 1, 63s. 6d.; No. 3, 55s. 6d.; Carnbroe, 
No. 1, 57s. 6d.; No. 3, 53s. 6d.; Monkland, No. 1, 56s. 6d.; 
No. 3, 53s.; Clyde, No. 1, 57s. 6d.; No. 3, 53s. 6d.; Govan, at 
Broomielaw, No. 1, 56s. 6d.; No. 3, 53s.; Calder, at Port-Dundas, 
No. 1, 6ls. 6d.; No. 3, 54s.; Glengarnock, at » No. 1, 
60s. 6d.; No. 3, 55s.; Eglinton, No. 1, 56s. 6d; No. 3, 53s. 6d.; 
Dalmellington, No, 1, 56s.; No. 3, 53s. 6d.; Carron, at Grange- 
mouth, No. 1, 65s.; ditto, specially selected, 70s.; No. 3, 64s.; 
Shotts, at Leith, No. 1, 61s.; No. 3, 56s, 6d.; Kinniel, at 
Bo'ness, No. 1, 56s. 6d.; No. 3, 52s. 6d. : 

The shipments of pigs (8832 tons) are rather larger than in the 
preceding week, and also greater than in the corresponding week 
of 1876. Our imports at Grangemouth from Middlesbrough were 
5393, as against 3520 in the corresponding week of last year. 

Dulness continues to prevail in the manufactured iron trade, 
especially in the plate department, where a number of works are 
stopped on account of the shipbuilding lock-out, There is a fair 
amount of work at most of the foundries where general castings 
are made, and pipe makers have likewise good contracts on hand ; 
but all other branches of the trade are dull. Last week’s 4 
ments of iron manufactures from the Clyde embraced £11, 
worth of machinery, £3200 pipes and tubes, £3000 castings, and 
£1800 miscellaneous articles, 








The home department of the coal trade in the West of Scotland 
continues very quiet, and though the Quebec traders are taking 
away fair cargoes, stocks are not being reduced so much as was 
—— and the state of the trade on the whole is disappoint- 
ing. The reduction of the pig manufacture will throw a number 
of colliers out of employment, so that the salemasters may in a 
short time get labour cheaper than at present. Stocks are at 
length getting exhausted in Fife and Clackmannan, but from the 
other eastern mining counties, as well as from the west, there 
will be an ample supply, so that prices are not likely to increase. 

At the annual meeting of the Glasgow Coal Exchange Company, 
held in Glasgow a few days ago, the chairman, Mr. A. G. Simpson, 
stated that the alterations in the buildings purchased for an 
Exchange were fast approaching yay sagpone. and that the Exchange 
would, it was expected, be ready for occupation in about three 
months. 

The members of the Fife and Clackmannan Coalowners’ Asso- 
ciation met at Burntisland the other day, but no proposals were 
brought before them with regard to the lock-out, which they 
resolved to maintain until some reasonable proposition is made by 
the men. It was also agreed to enforce payments of the rents 
of the houses the colliers have continued to occupy, which are 
said, in the aggregate, to be some thousands of pounds in arrears. 

e lock-out is now in its tenth week. 

The workmen on the Clyde still hold out, and this week matters 
have been rendered worse by a strike in Dumbarton. The lock- 
out has not been in force at that port; but Messrs. William 
Denny Brothers, who had succeeded in getting the whole of their 
workmen to adopt the piece system with the exception of the ship- 
wrights, required the shipwrights to say whether they would 
accept of piecework. After several meetings the men have refused 
to do so, and are now out on strike. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade of South Wales is as brisk as it can be expected 
at this season of the year, but the coalowners and shippers at 
Cardiff, who have been accustomed to their averages of 90,000 tons 
per week, are by no means satisfied with the falling off to 70,000, 
and hence there is a good deal of depression at this port, and the 
fact that two vessels actually went away this week in ballast, is 
cited as a proof of the bad times. 

Still, if they would only refer to the summer trade of past years, 
it would be seen that there is not much cause for complaint. 

Few collieries now work more than four or five days a week, and 
baw been the rule in most of the coal districts during the last 
week, 

In a visit to the Monmouthshire district I was pleased to see 
the large quantity of coal sent to Manchester. This was princi- 
pally from the Tredegar collieries. 

I note that the Tredegar works announce a dividend of 4 per 
cent. on the past year. 

One of the most energetic coal speculations of the present time 
is the Navigation Colliery, known as Harris’, which, under the 
management of Mr. Beith, is being carried on with considerable 
spirit. The direction of this great undertaking is with Messrs. 
Brown and Adams, of Cardiff. I annex some particulars which 
may be of interest. The stationary engine is from Williams’ 
Perran Foundry, Cornwall, 230 gallons back stroke, weight of rods 
or beams 105 tons. Engine-house is perfect in its arrangements, 
and that great desideratum s9 little known a few years ago—noise- 
less action—is attained, Beam 40 tons weight. At present it is 
working three 26in. drain lifts. Height of first lift 85 yards, 
second 90 yards, third 9} yards. Two more lifts will shortly be 
added, 22in., and each 90 yards. Since the starting of the engine, 
September 26th, it has made 534,740 strokes. 

On Wednesday the colliers at Plymouth and Aberdare came out, 
and at the time of our dispatch work had not been resumed. The 
men wish to get the 10 per cent. refunded to them which has been 
deducted since June, and it is highly probable that this will be 
refused, and a serious strike set in. One thing is certain, that the 
conduct of the men is regarded by the public with strong appre- 
hension, as the concession of the 10 per cent. was unexpected, 
and certainly should be considered as a concession in the present 
state of the market. 

The total quantity of coal sent from Welsh ports during last 
week amounted to 98,484 tons; the total quantity of iron only 
amounted to 2584 tons. Malta and Turkey are in the market for 
bars, and Spain and a few northern countries for rails. During 
last week there has been a small cargo or two sent to Seville. 

kness characterises the iron trade in all directions, and at 
Dowlais especially ; but the principal cause of this is the reduction 
which comes into force this week. Doubtless for a few days the 
furnaces will be lowered, but I have a strong impression that the 
men will continue working and will accept the reduction. 

Swansea continues to exhibit a flat coal market, only 8000 tons 
having left there this week. The patent fuel trade, however, is a 
little better, the total of the week amounting to 5279 tons. 
Taking the collective works, both at Swansea and Cardiff, this 
industry now is getting quite secondary to coal as regards bulk, 
the scale now running as follows, in the order of importance :— 
Coal, patent fuel, iron, coke. 

At an important meeting of the Cardiff and Swansea Smokeless 
Steam Coal Company, it was shown last week that a certain steam 
coal, worked at the Resolven last half, is in transit between the 
collieries and Haddington. This is one of the facts lost sight of, or 
really not known by the general public. Most coalowners suffer 
by it, and if the transit is by ship the coal is equally punished at 
the screens. The condition of the Cardiff and Swansea Smokeless 
Steam Coal Company was reported as solvent, but it is probable 
that shareholders will have to make the last call. Colonel 
Shakespeare has retired from the board, and is succeeded by Mr. 


The connection of. the Taff Vale and Great Western at Merthyr 
Tydfil was completed on Wednesday ; forty-four trains now daily 
will run out and in at this station, including goods trains, The 
Great Western now has a length of rail under control extending 
to 2000 miles. From one of their Welsh Stations, Pontypool, 105 
trains leave daily. 

Some degree of slackness has been experienced at Newport and 
Cardiff with respect to the shipping, and at both ports vessels are 
leaving this week in ballast. 

The only part of the coal trade that is brisk is the French, and 
this amounts to one-third of the whole exports from Cardiff, and 
more than one-half from Swansea. I have had news from the 
Forest of Dean that the third furnace is to be blown out at Park- 
head; the result will be an entire suspension of employment 
by the company. A well-informed authority states that this pro- 
perty of Parkhead was bought some years ago by Mr, Edwin 
Crawshay for £120,000. ; 

It is in contemplation by the Provincial Tramways Company to 
extend their Cardiff service to Canton, and to make renewed appli- 
cation for the cars to run on Sundays. Notice has been issued by 
the Ebbw Vale Company that all future contracts will be on the 
day-to-day system. 

The Plymouth colliers have resumed work. 

The Rhymney Railway has declared a dividend of 55 per cent. 








SoutH KENsIneton MusrumM.—Visitors during the week ending 
July 28th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,618 ; mercantile marine, building 
materials, and other collections, 3566. On Wednesday, Thursday, 
and. Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 
3365; mercantile marine, building materials, and other collections, 
212. Total, 18,761. Average of corresponding week in former 


years, 18,248, Total from the opening of the Museum, 16,475,511. 
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FAIRBAIRN AND HIS TIMES. 
No. IV. 

Tue transformation and renewal of the heavy gearing 
of the mills of Lancashire and surrounding counties formed 
a seat of work which very fully occupied the constantly 
growing establishment of Fairbairn and Lillie during the 
first ten years of its existence, if not somewhat longer. 
These changes were largely promoted by the abundant 
supply and perfection of manufacture with which cylindri- 
cal rolled bars of wrought iron for shafting which the 
extension of the puddling process and of rolling mills had 
produced. The improvements in moulding and casting in 
cast iron, and the rapid introduction of cast iron patterns, 
or models, not only for the smaller wheel-work employed 
in the textile machines, but for the cast iron drums or 
strap pulleys which were substituted for the old wooden 
drums of the millwrights, were confluent and contempo- 
raneous elements in promoting the transition from the old 
to the new machinery. It was during this period, princi- 
pally, that the firm collected a very large and valuable 
stock of toothed-wheeled patterns, both spur and bevel, 
and of every pitch and size, which, first made and paid for 
by the owners of those mills in which they were first used, 
remained the property of Fairbairn and Lillie, and in the 

ssion of which they retained a certain sort of security 
br their continuance in the work of many firms, as well as 
the certainty of employment whenever any accident or 
break-down occurred requiring the restoration or alteration 
of any of the heavy shafting or gearing of these mills. In 
after years, and subsequent to the sale of all the tools and 
plant of the Canal-street Works—which took place about 
the year 1864, when they were converted into those of a 
limited liability company—this fine collection of wheel 
patier is, which, it was said, had originally cost nearly 
£20,010, was reserved, and for some time the patterns 
were let out on hire to any = requiring their use. 
What ultimately became of them we are unable to say, 
but believe that they were dispersed and sold on the final 
cessation of all work in the long prosperous Canal-street 
Works. In the same old shed in which the fortunes of the 
firm commenced, and in which their first old lathe was to 
be seen, was also to be found another machine, which was 
an historic relic of their early career. This was a form of 
planing machine, for cutting out the key-beds in the eyes 
of toothed wheels in couplings, &c. The supply of new 
rearing to the mills involved an enormous amount of key- 

d cutting. At this early period nobody was supposed 
capable of cutting out a key-bed — which was done 
exclusively by means of the chisel and file — except 
accredited millwrights or fitters, who were generally paid 
at high rates by the piece. A great strike of these men 
took place, which had been preceded by several of a minor 
character at earlier periods; and some time previous to 
1828 Fairbairn contrived a machine which planed out the 
key-bed from either wheel coupling or shaft end, and gave 
any required obliquity for the draft of the key to the 
bottom of the slot. The piece to be grooved was bolted 
down upon a carriage, which was pulled backwards and 
forwards upon the bed of the machine by a chain passing 
over pulleys at both ends. The bar which carried the 
cutter was secured in head-stocks when passed through the 
bored eye of the piece, and which admitted of adjustment, 
so that the path of the piece against the cutter should be 
either parallel or inclined to the axis of the bored 
eye. This little machine, which was a somewhat early 
special application of the general principles of the planing 
machine, and which was always pointed out with justifiable 
pride to visitors to the works, gave rise to a prevalent 
impression that Fairbairn was the originator of the planing 
machine ; and even at the present day, as in the work 
now before us, the invention of the planing machine is, in 
a confused way, attributed to Bramah, to Clement, or to 
Fox of Derby, no doubt being entertained as to its being 
an English invention. The fact is, however, that the 
planing machine was a French invention, matured and 
employed in actual work long before the time of any of 
these celebrated men. The pump barrels of the machines 
for raising water from the Seine at Marly, constructed about 
the year 1751, were formed of staves of wrought iron bars, 
fitted together with bevelled edges, and secured in their 
places by having wrought iron hoops “ shrunk ” upon their 
exterior ; the assemblage was then fixed upon a bed and a 
cutter bar passed through the interior was pulled by a 
chain alternately from one end to the other, and an axial 
movement being given to the bar, the interior was planed 
out to a truly cylindrical form. This machine, which was 
the invention of a Monsieur Fore or Forque, has been 
described and figured in Plumier’s “L’art du Tonneur,” 
and may be referred to along with an account of the earlier 
English improvements of the planing machine, in the 
“ Scientific Record of the Great Exhibition, 1862,” p. 293. 
It may be mentioned in passing-that this strange mode of 
forming the working barrel for a solid piston forcing 
pump was employed Ly Forque from the fear that in the 
then imperfect condition of the ironfounder's art, cast iron 
barrels would either prove too hard to be easily bored, or 
would present, when bored, “ blow holes” that would tear 
the leather packing of the piston, or finally could not with- 
stand the great pressure of the lofty column of water at 
Marly, for any length of time, without bursting. 

The tools at the Canal-street Works aredenily increased 
in number, size, and completeness, as the profits of the 
establishment permitted, and before 1830 embraced a con- 
siderable array of lathes, drills, and other tools. As the 
demand for mill gearing and shafting gradually became 
supplied, the attention of the firm was directed to other 
sources for additional employment, and the manufacture 
of iron water-wheels, for which it soon became celebrated, 
was commenced probably as early as 1826. The design 
and execution of overshot water-wheels of iron has been 
so identified with Fairbairn’s name, that the popular 
notion has been long diffused that he was the inventor of 
the “ nded” iron water-wheel, which may be said to 
have superseded all other constructions where wrought 





and masterly as was the construction exhibited in all the 
examples which issued from the Canal-street; Works, the 
suspension water-wheel was not the invention of Fairbairn, 
Po f must have been known to him by the constructions of 
others prior to his commencing business, As in the case 
of most mechanical combinations which have been well 
thought out, and free from the restriction of patents, and 
which have been largely employed, it would be difficult, if 
not impossible now, to fix upon the really first inventor of 
the wrought iron suspension water-wheel. But that 
Fairbairn was not the inventor, and did not claim to be 
so, we find proved from statements made by himself. 
Thus, in the edition of his treatise on “ Mills and Mill- 
work” of 1861, we find the following passage, p. 117 :— 
“It was reserved for Mr. T. C. Hughes, of Manchester, to 
introduce an entirely new system in the construction of 
water-wheels, &c. A am informed that a wheel 
on this suspension principle in Ireland was actually con- 
structed with chains; with which, however, from the 
pliancy of the links, there was some difficulty. But the 
principle upon which this wheel was constructed was as 
sound in theory as economical in practice, and is due 
originally, it is said, to the suggestion of Mr. W. Strutt, 
and was carried out fifty years ago by Mr. Hughes, who 
at the same time applied the principle to cast wheels. . 
Mr. Hughes employed round bars of malleable iron in 
place of the chains.” About ten or twelve years after this 

riod we find the extent to which this construction of 
iron water-wheels had already come into use by the follow- 
ing fact, which we give on the excellent authority of 
Professor Unwin, as given in a lecture of his delivered at 
Chatham, before the Corps of Royal Engineers: — “A 
wheel of the suspension type was erected at Greenock 
about 1840, by James Smith, of Deanston. It was 
70ft. 2in. in diameter, and weighed 117 tons.” 

It is highly probable, however, that Mr. T. C. Hewes, of 
Manchester, for whom Fairbairn wrought for more than 
two years, was the engineer by whom the arrangement of 
parts of these wheels was at first greatly improved, and 
afterwards brought to perfection by William Fairbairn. 
In designing and proportioning the details of these iron 
water-wheels, Fairbairn found a task admirably fitted to 
his natural genius ; their construction is now generally so 
well-known, and the designs of several of Fairbairn’s largest 
wheels, such as those at Catrine, have been so fully pub- 
lished that it would be needless here to refer at any length 
to their constructive features. The were skilfully com- 
bined so that the strength and stiffness of every part were 
corroborated by those adjacent, and generally by every part 
of the structure. The motion was, in all cases, taken from 
the loaded arc at one side of the wheel, and transmitted 
from a ring of internal tooth gear to a large sized spur 
pinion on the extremity of the first horizontal shaft. The 
ring of tooth gearing L shaped in transverse section, was 
fitted by planed strips to the adjacent side of the cast iron 
shrouding ; the latter, as well as the toothed ring, being 
cast in length determined by the magnitude of the wheel 
and the number of segments into which it was necessary to 
divide them, so that each segment was connected with at 
least one arm of the wheel, all the segments being connected 
with each other by bolts and nuts passing through well- 
fitted abutting flanged joints. The central shaft was 
cruciform in section, except at the cylindric ends, and the 
centre bosses firmly keyed upon it by eight or more keys, 
contained the sockets which received the central extremities 
of both the radial arms and the diagonal arms, which, pass- 
ing outwards from the bosses of either side, met each other 
in the centre width of the wheel, and were secured to a 
cast iron ring passing round the wheel inside the sole, so as 
to give lateral stiffness to the whole structure. The ex- 
tremities both of the radial and diagonal arms were 
T-shaped, and received in suitable sockets cast with 
the shrouding and with the arc ring first described ; 
the central extremities of both sets of arms were re- 
ceived in slightly tapered square sockets cast in the 
bosses, the final adjustment and keying up taut being 
effected by cotters ing through the es and arms, 
the latter being all round in form, except at the ends. 
The sole and buckets, of plate iron about 4in. in thickness, 
were rivetted together, and secured by small sized bolts 
and nuts to the flanges cast upon the shrouding. Such 
was the over-shot wheel, upon which the water was 
admitted over the topmost surface of a well-contrived cast 
iron shuttle or sluice, curved to fit, and ground water- 
tight, to a shuttle frame, the curvature of both being 
suitable to the diameter of the wheel. The shuttle was 
balanced, and connected not only with the hand gear for 
putting water upon or taking it off the wheel, but with 
the centrifical, or Watt governor, for rendering the speed 
uniform under variable resistances. These governors were 
always supplied to Fairbairn’s wheels, but we believe the 
application had been made before him by Mr. Hewes, and 

robably by others, in much the same form, the apparatus 
een known in the northern counties under the name of 
the “lift-tenter.” Previous to the introduction of the 
“ventilated” bucket, two or three holes were provided 
passing through the sole — so as to permit the expul- 
sion of the air from each bucket while in the act of filling. 
These, together with the return of air by the mouth of the 
bucket while filling, according to the writer’s observation, 
gave sufficiently free e to the air to enable the buckets 
to fill without appreciable obstruction or loss of time, and 
scarcely any water found its way through these holes 
as the loaded arc descended, and what little did do so 
found its way up on the interior curved surface of the 
sole plate, where it was not wholly lost as a motor. The 
ventilating bucket had a captivating ingenuity about it 
which brought it into use more perhaps than its really 

roved value over the old method; nor was the “ venti- 

ted” construction entirely free from structural disadvan- 
tage. The cylindric sole plate, which formed one _— 
of great rigidity and power of resistance to all racking 
strains, was abandoned, and its place supplied by conne:zt- 
ing at intervals by studs and rivets the interior edges of all 
the buckets to the plates of the preceding ones; this in 


iron chiefly is the material employed. Vastly, however, as | wheels not of great width gave a sufficient resistance 


Fairbairn improved the 


ve details of these wheels, " against racking strains, though one by no means as effec- 





tive as that of the old cylindric sole plate, but in wheels of 
considerable width in proportion to the diameter even good 
workmanship scareely sufficed occasionally to prevent rack- 
ing. Thus in an overshot iron wheel of about 16ft. 
diameter, and nearly double that in width, constructed by 
the managers of a large copper mine for crushing copper 
ore, and upon which a very heavy load of water was 
admitted, the shrouding being about 20in. in radial depth, 
and from which the power was taken by both segments 
at one side only, the writer observed racking had taken 
place to a very noticeable extent, and was only prevented 
from becoming destructive by rivetting diagonal strips of 
ners iron, at intervals, connecting the interior edges of the 
ucket with the geared side of the shrouding, so as, in 
fact, to replace pro tanto a continuous sole plate. Itadmits 
also of some doubt whether the form necessarily given to 
the best devised ventilating bucket has always proved as 
good as those adapted to the old sole plate. Indeed, much 
as has been effected in rendering perfect, practically as 
well as theoretically, the overshot water-wheel, something 
remains yet to be done by the mathematician in determin- 
ing in a rigid manner from fundamental principles the 
best form for the buckets of iron wheels. While wooden 
wheels were in use the form of bucket was necessaril 


. . | determined to a very great extent by the material of whic 


the buckets were made, and when iron wheels came into. 
use, the form of the plate iron bucket seems to 
have been fixed very much by the eye, the three 
or more polygonal sides of the wooden bucket ap- 
proximately forming tangent planes to the curved plate 
of the iron one, and so far as the writer’s knowledge 
extends, no author has treated in a general and exact 
manner of the proper form that should be given to an iron 
bucket, so as best to fulfil the following chief conditions : 
(1) That the mouth between the buckets shall be suffi- 
ciently open to permit easy filling ; (2) that the capacity 
of each bucket shall be a maximum consistently with its 
other conditions ; (3) that the centre of gravity of the water 
in each bucket shall be at the lar, radial distance from 
the axis of rotation from the wheel, whether the bucket be 
— full or only ly so, and that during the entire 
escent of the loaded arc, the radial distance from the 

wheel’s axis of rotation shall not increase materially, for 
should it do so, a loss of vis viva must ensue ; (4) that the 
curvature of the bucket shall be such as shall enable it to 
retain the maximum volume of water for the greatest 
length of the descending arc ; (5) that it shall be such as 
shall enable the water readily and rapidly to spill out of 
the bucket when the latter has reached nearly to the lowest 
point of the are. 

The mathematician who should resolutely face this pro- 
blem, of which we have only stated some of the chief 
conditions, would probably still be able to confer consider- 
able service upon the practical constructors. 








REVIEW. 


Minutes of Proceedings of Institution of Civil Engineers. 
Edited by James Forrest, A.1.C.E., Secretary. Vol. xlviii. 
Session 1876-77. 

Tuts volume follows the usual tripartite division, com- 
prising, first, reports of papers communicated at ordinary 
meetings and read; secondly, of papers selected as worthy 
of being read, but for which time was not available; and 
thirdly, of the novel features of papers selected from 
foreign scientific periodicals and translated in abstract. 
Under the first class there are four rs of average 
merit, the most remarkable of which is by C. N. Bazal- 
gette. This voluminous paper upon the interminable sub- 
ject of sewage occupies 145 pages, including the discussion 
which was continued from night to night; and although 
the paper itself is clear and elaborate, neither it nor the 
length of discussion — it seems to throw much light 
upon a subject which has for years engaged public and 
professional attention without making any marked pro- 
gress. On this and other like complex and cumbrous sub- 
jects better progress would be e were what are called 
the “ discussions” at the Institution meetings—which gene- 
rally consume so much time to so little purpose—conducted 
in a more definite and pursuant character. It has been for 
many years the great fault of these rather random 
bengheuatenn, that no definite point or object in connection 
with the subject of the paper read is chalked out before- 
hand, and the successive speakers kept to the point, and 
the result has too often been to permit the speakers te 
wander into all sorts of irrelevant matter, so that the 
entire discussion has been, in the end, little better than 
patchwork. Not many years ago, a member, who has 
since been lost to the Institution, was fond of hearing 
his own voice in discussion, and was generally called upon 
at every meeting “to say something,” and who very 
generally commenced in some such words as the following: 
—T don’t know that I have anything to say, sir, but as 
I am upon my legs, I beg to remark,” &c. Now as the 
meetings of the Institution are not those of a debating 
society, in which, but too often, the man who can prattle 
most volubly is most esteemed, and as the legitimate 
object of these discussions should neither be the showing 
off of the cleverness of successive speakers, nor the enabling 
them to make a joke, or to pick holes in what preceding 
speakers have said, with but little regard to the relevance 
of what is referred to for the better understanding of the 
subject of the paper, so it seems to us that a more effective 
steerage-way upon the course of the talk than has prevailed 
for many years at least, should be preserved by the chair- 
man. But to do this effectively, not only must the chair- 
man ss that encyclopedic versatility of professional 
knowledge which distinguished the late Charles Vignoles 
when, tardily, he was permitted, in his veteran age, 
to ascend the president’s chair, or that suavity of manner 
and happy tact, mingled with a decisive exercise of a 
chairman’s authority, which marked the presidentship of 
Mr. C. Hutton Gregory ; but the chairman over these dis- 
cussions should devote as much consideration beforehand 
to the subject of the paper read as should enable him to 
evolve from his own inner consciousness what are the 
points that really need, and are likely to receive, additional 
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light by discussion. No speaker should, according to our | the silly boast of some to point as models for 


view, be interrupted from bringing forward anything 
relevant to the subject but briefiy, and with preference for 
the march of thought as pre-arranged from the chair. 
Though not strictly a paper read, there are printed here afew 
remarks by Dr. Percy onthe unequal wear of copper sheath- 
ing by the chemical action of sea water,made onexhibiting to 
the Institution a curious specimen of such unequal corrosion. 
Dr. Percy promises a future communication “On the 
Effects of Sea Water upon Muntz’s Metal,” a subject upon 
which much has been already done, and which, if further 
pursued, still promises an ample reward, on discovery, to 
the competent physical experimenter. Some curious facts 
with respect to the action of re-agents have been men- 
tioned in one of the note: to Mr. Mallet’s works “On the 
Materials for the Construction of Cannon,” published 
twenty years ago, and are still suggestive as regards the 
action of sea water upon copper sheathing. In the 
class of “selected papers,’ two appear in this volume, 
one by Mr. Wragge “On the Narrow Gauge Canadian 
Railways” (3ft. Gin.), which ought to afford matter for 
serious thought to our home practising engineers, who, 
until the last few years, set their faces at all times and 
under all circumstances against the introduction of any but 
the broader gauges in Great Britain and Ireland. If the 
narrow gauge adopted on a tolerably large scale and in 
operation for several years in Canada, where the land 
practically costs nothing, nevertheless shows financial 
advantages both in construction and working, it seems 
difficult to deny that like advantages would obtain in 
Great Britain, where everything but iron is dear; nor can 
it be always, that the undoubted disadvantages of breadth 
of gauge seem probably more than equivalent to the 
economic consideration. The experiments recorded in the 
other of these papers, on the heat evolved from hot- 
water pipes, are scarcely of that character and conclu- 
siveness demanded from physical inquiries having an 
immediate practical object. The experiments made by 
the Marquis de Chabannes and by Thomas Tredgold, only 
a part of which are to be found in his classical though 
now somewhat old treatise “On Warming and Ventila- 
tion,” would be, perhaps, the best starting point for the 


new experimenter, and the subject is one which we may | 
venture to recommend to that acute investigator, Professor | 


Reynolds, of Owen’s College. 


Coming now to the translated papers, most of which are | 
more or less condensed from the originals in various | 
languages, we cannot do better than by some copious ex- 


tracts, still further condensed, give to the readers of Tur 


ENGINEER some, though yet inadequate idea of the mass of | 
matter contained in these translations, the determining of | 


which was, on the whole, an exzellent measure on the part 
of the council of the institution. 

Considerations of sgace have obliged us to omit even 
the titles of many of the papers to be found in this 
fasviculus, making our choice fall as much as possible upon 
those which most closely bear in some direction upon 
engineering. Engineering knowledge is, no doubt, 
cognate, more or less, to every study that can engage the 
human mind, for what is engineering but such a know- 
ledge of all the powers and properties inherent in material 
substances, which will enable us to mould and turn them 
to any or all the purposes of mau’s estate, always bearing 
in mind the limitation that those labourings to modify 
brute matter to our wants which are mainly at each step 
directed by intellect or thought, ingeniwm, which is the 
root-word of engineer, are worthy of being classed as 
those of engineering; were it not so, a ditedier, or breaker 
of road metal, would be as much an engineer as a Bellidor 
or a Rennie. 
spects some of the papers made might, we think, be 
improved, for all such processes as deal in detail with the 
transformation of the chemical state or properties of mate- 
rials after they are found 
become fitted to the hand of the engineer, seem to us to 
have too remote a connection with engineering proper in 
any of its branches as to find very largely a place in these 


extracts from foreign works. Thus, though iron in any of its | 
states as raw material forms one of the chief objects | 


which the engineer employs, it yet cannot be said with 
any just propriety of classification that smelting from the 
ore of iron, or of any other metal, is a branch of engineer- 
ing ; they belong to metallurgy, a subject as large, com- 


plex, and dependent on science as engineering itself, yet | 
And in this sense it is that a good many | 
papers to be found towards the end of this present | 


not engineering. 


tasciculus, though of indubitable value and ably trans- 
lated, ought not to have made their appearance, as we find 
them. here, in the guise of engineering excerpts. Had we 
the good fortune in England to possess any analogue to 
that noble periodical which has been continued in France 
from before the commencement of this century to the 
present time, viz., the “Annales des Mines,” these 
metallurgical papers would find their proper place there, 
but scarcely so, we think, at any length at least, in the 
Minutes of the Inst. C.E. 

With this exception, we have nothing to say but in com- 
mendation of the project, so well carried out, of the publi- 
cation of these translations. They form a worthy applica- 
tion of a portion of the overflowing funds of the Institu- 
tion, and at the present time fill a decisive want which has 
been long felt. And yet, we hope we may be forgiven for 
saying that these periedical translations, if prolonged inde- 
finitely, may not prove an unmixed good. They are a con- 
trivance to enable the imperfectly educated engineer to 
gather some information of what is going on amongst the 
moving minds of men speaking other tongues than his own. 
[t ought to be humiliating to every engineer to think how 
few of his profession have before entering upon practical 
life obtained such a knowledge of European languages as 
will enable them to follow professional knowledge in any 
other tongue but English. The rich feast. of knowledge 
from which most of the English engineers are thus ex- 
cluded cannot be even adequately imagined by those who 
are confined to their mother tongue. It is not so long 
since any special education but that of the shovel or the 
anvil was viewed as useless to the engineer; when it was 








Bearing this in view, the selection as re- | 


in nature, and before they | 





all “ the 
younger members of the profession” to such men as Win- 
stanley, Brindley, Telford, &e., as models nascitur non fit, 
forgetting how much greater these undoubtedly great men 
would have been had they been able to obtain better 
school knowledge. We scarcely hope, yet we fervently 
wish, that the capability to read French, German, and 
Italian may be considered as much a part of the young 
engineer's preliminary education as arithmetic and Huclid 
are now. 

Amongst the translated papers is one by Herr Pacho, 
which throws great light upon the deplorable blundering 
which has brought the projected St. Gothard Railway, 
with its tunnel through that mountain, to its present state 
of suspension in all but the work of penetration of the 
tunnel itself. The estimates originally acted upon were 
made by two German engineers in succession, and now 
prove deficient in amount to the extent of at least 
£4,000,000, upon an original estimated cost of £7,480,000, 
now increased to £11,574,860; and as both the above- 
named engineers have found it necessary to successively 
resign, it may be presumed that they have not been 
deemed free from blame. Singularly enough, the cost of 
the great tunnel, of above 16,000 yards in length, and the 
contract for the piercing of which was let to M. Favre in 
August, 1872, and to be completed in eight years from 
that date, will not, it is presumed, require any addition 
to its cost as contracted for; thus while this, presumed to 
be the most difficult and hazardous work upon the whole 
line of 164 miles, may probably be executed within the 
estimated cost, the other works—most of them in open air 
through the St. Gothard valley—will, it is now seen, cost 
more than double the original estimate. The facts, as 
given in this paper, need no commentary, as proving the 
uncertain and hazardous character of all estimates of 
expense of railway construction through such ranges as 
those of the Alps, although it is obvious that circumstances 
widely differing in their nature from those concerned in 
overcoming the obstacles presented by nature must have 
had a large share in producing the astounding differences 
between the first and the last estimates of cost of this 
undertaking, with which all progress has been stopped, 
save as respects the great tunnel. 

This paper is followed by an instructive account by the 
Engineer-in-Chief of the Calabrian Railway, Cal. Bilia, of 
the works executed for the consolidation of the ground at 
certain parts of the coast tor passing the line between 
Taranto and Reggio. Those of our readers who may have 
examined with a good telescope from the opposite harbour 
of Messina the aspect of the coast above and around Regzio 
will have formed some adequate idea of the great natural 
difficulties of carrying a railway round this extremity of 
the Italian peninsula, which presents to the eye little else 
than a chaos of discontinuous and slipping materials, 
furrowed and constantly degraded and disturbed by 
torrential rains, whose huge zigzag courses are continually 
altering and giving rise to the movement of some of the 
materials upon a scale seldom to be observed in Europe, 
except in the range of the Apennines, which here end in 
the sea. 

From the Russian Miainy Review we have some useful 
particulars, showing the financial measures being adopted 
in Russia for the encouragement of the production of iron 
and steel rails within her territories. Under present 
prospects, it seems to us that many years must elapse 
before Russia can cease to remain dependent upon Eng- 
land, Belgium, and in a minor degree upon France and 
Austria, for the supply of rails necessary if her vast terri- 
tory is to be ever covered by an effective network of 
railways; and if her national resources continue to be 
squandered as they are upon barren foreign wars in 
Europe in and Asia, such a consummation must be indefi- 
nitely postponed. 

An interesting notice, more especially to engineers en- 
gaged in India, is given of the Rhone Irrigation Canal, 
destined to give fertility to large tracts of vine cultivation, 
extending between the department Du Gard by Mont- 
pellier, Narbonne, &c., towards Marseilles, and giving the 
means of water supply toa number of towns and villages 
The objects and prospects of this canal are 
compared with the experiences derived from the Cavour 
Canal in Italy. The total delivery of the canal for the 
summer season, from the 15th of April to the 15th 
of September, is estimated at 930,000,000 metric 
tons, and at 700,000,000 metric tons between the 
15th of September and the 15th of April; and it is 
intended to apportion this total, so that two-thirds shall 
be applied to irrigation, one-sixth to domestic supplies, 
and one-sixth to be lost in evaporation, leakage, &c. The 
most important object of this large work, which has been 
approved by the Council of Administration of the Ponts 
et Chaussées, is to afford the means, upon a great scale, of 
submerging for a limited period of each year the vineyards 
of this great vine-growing district for the purpose of 
destroying the Phylioxera, which has: now for so many 
years ravaged the vineyards of France, and which the 
vine cultivators have at length found may be destroyed by 
laying the affected vineyards for about a month under water. 

Of a good deal of interest to the gas engineer is the 
account given of the large “ gasholder of the Berlin Gas- 
works,” of nearly 170ft. in diameter, and consisting of 
three cylindric segments connected by water joints, each 
segment being about 25ft. in height; the surface of the 
water in the tank being considerably above the surface 
level, required precautions to prevent the hydrostatic 
pressure from forcing out that part of the embankment 
wall which was above the ground level. The roof above 
the circular building, which contains the gasholder, has 
its skeleton of iron, its form being a spherical segment, 
but with what covered is not stated. In circular buildings 
such as this, the most economical form of roofing 
is beyond question a spherical segment formed of plate 
iron varying in thickness from the walls towards the 
centre. Such a roof requires neither framing, curved 
rafters, nor ties; it is, in fact, completely self-supporting, and 
from the principles on which it depends, both the weight 
of iron and the amount of workmanship are reduced to 
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extremely small proportions. Dome roofs of this construc- 
tion have been formed upon the Dublin and Belfast 
Junction Railway and at the Law Courts of Dublin several 
years since, and it is matter of some surprise that so few 
examples of so highly an economical a construction, and 
capable of being produced on the very largest scale, are 
yet to be met with. 

The method of separating liquid hydrocarbons when 
held in suspension in the form of fine vesicles or globules, 
devised by Messrs. Pelouze and Audouin, which in prin- 
ciple consists of increasing the size of these globules until 
they acquire sufficient weight to deposit themselves by 
gravitation, is of importance to the gas engineer. The 
apparatus employed consists simply of a succession of 
vertical and parallel iron plates pierced at,intervals with 
small apertures, so arranged that those of any one plate 
are not in a right line with those on either side of it. The 
minute impinging globules adhere to the solid parts of the 
plates against which they strike, and the film as it 
increases in thickness forms drops, which pass down and 
fall off on the bottom edge of the plate. The process is 
said to be perfectly successful, and to cause much economy 
in the use of the puritiers. 

An abstract is given of an important memoir by M. 
Pictet, which proposes to extend the law of Dulong and 
Petit, and to show certain simple relations connecting the 
specific and latent heat of liquids with their specific gravi- 
ties at equal temperatures and their atomic weights. The 
memoir is more important to the experimental physicist 
than to the practical engineer, and the former should con- 
sult the original memoir in the “ Annales de Chimie et de 
Physique,” vol. ix., p. 180, 

A paper by M. Illeck on the complicated relations be- 
tween the heat of the steam admitted to the cylinder, and 
that abstracted by the condensing water by the walls of 
the cylinder, and in part returned back by the same, in 
the cases of unjacketted and jacketted cylinders, and in- 
volving a discussion of the more recent views of Hallauer 
Zenner, which must greatly modify and already perplex 
their earlier views as to the relation between the water 
evaporated and that necessary for the condensation of the 
steam, will with all but a very few be read but with 
languid interest, for unfortunately British physical research 
prefers other channels of investigation than those of the 
abstract theories of heat and evaporation in their applica- 
tions to the steam engine, notwithstanding the grand 
initiative given by Joule, and the mathematical labours of 
Rankine. This paper is sufficient to weaken our confidence 
in the accepted theories of the steam engine, to which we 
are principally indebted to Hirn, and to suggest that we 
are as yet very far from finality in a true and all-embracing 
theory of the most important motor yet known to us. 

Translated from the Levue Jndustrielle, we have an ac- 
count by Messieurs Mignon and Rouart of their (we believe 
we may say new) method of obtaining a saccharine juice 
from the sugar-cane. The method consists in reducing 
mechanically the substance of the sugar-cane to a complete 
pulp, as in the manufacture of straw paper, from which the 
juice is mechanically expressed by machinery arranged to 
give a pressure, increasing as it proceeds, Itis stated that 
a large increase in the yield of juice is thus obtained, the 
total content in saccharine juice of the cane being taken at 
90 per cent.; 68 per cent. is expressed by ordinary methods, 
but by this improved one 77 per cent. If this be veritied 
without any corresponding drawbacks, the improvement is 
unquestionably an important one. it must be borne in 
mind, however, that as yet we have no information as to 
whether the juice thus expressed is more liable to rapid 
fermentation than by ordinary modes; the intense avidity 
with which fresh drawn cane juice tends to pass into 
fermentation, which involves a large loss of sugar by its 
oxidation into alcohol or vinegar, is well known as the 
great difficulty of the sugar produce in the hot climates in 
which the crop is obtained. 

From the Zeitschrift fiir Berg-Hiitten-und Salinenwesen, 
vol. xxiv. p. 234, we have a clear and valuable account of 
the existing state of the lignite and brown coal prepara- 
tion as now in operation in Central Germany. The 
lignites have hitherto been greatly ,wasted from the fuel, 
soon after its extraction, spontaneously falling to dust. 
The methods here described have for their object its re- 
integration by desiccation and pressure. The manufacture 
for these artificial fuels, notwithstanding the difliculties 
which attend it, has largely increased, and approached 
near to perfection during the last ten years. The success- 
ful manufacture of cakes of fuel from lignite dust is, how- 
ever, neither new nor confiued to the lignite districts of 
Germany, the lignites found on the banks of the Theiss 
having been manufactured into cakes of artificial fuel 
more than twelve years ago, and used largely for the 
boilers of steamships navigating that river. The fuel was 
exhibited in London at the Exhibition of 1862, amongst 
the Hungarian mineral products. 

It has long been known that an ordinary lucifer match 
ignites by contact with flame or a heated body at a much 
lower temperature than that which produces its deflagra- 
tion if suddenly applied, so that if such a previously baked 
match be brought into contact with a heated body insufli- 
cient in temperature to ignite it under ordinary circum- 
stances, the match explodes instead of burning in the usual 
way. This fact has been generalised with respect to all 
explosive agents, such as nitroglycerine and its compounds, 
by the experiments of the Austrian Military Committee— 
“ Dingler’s Polytechnic Journal,” vol. ccxxi. p. 548. The 
faets are of practical importance to all those entrusted with 
the management of tunnelling, quarrying, or rock-cutting, 
where blasting is extensively employed, suggesting as they 
do several precautions which are necessary in the storage 
and management of such agents as dynamite, now largely in 
use. Another paper, upon the volatility of nitro-glycerine 
at ordinary temperatures, should be read in connection with 
the preceding paper, taken from the “ Mittheilungen iiber 
Gegenstiinde des Avtillerie-und Genie-Wesens,” 1876, pp. 
117-119. The selection of the subjects presented in these 
abstracts has been made with evident judgment, and the 
whole volume shows that great care has been expended in 
its production and publication, 
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RAILWAY MATTERS. 


A NUMBER of car-wheels, intended for the Great Eastern Rail- 
way of England, have, according to an American paper, been made 
at the Lehigh Car-Wheel Works. 

Tur New York Central and Hudson Rivers Railroads and the 
Pennsylvania Railroad are now running fast trains between New 
York city and Chicago, the time allowed being about 244 hours, 
for the distance of about 980 miles in each case, A speed of 40 
miles an hour, including stoppages, has thus to be maintained, 

Tue report of the directors of the London, Chatham, and Dover 
Railway, shows that the profit on the working of their lines for 
the half year ending 30th June last, amounted to £196,952 earned 
at a percentage of 58°82, as against £166,848 earned at a per- 
centage of 62°84 in 1876. The same half year in 1867 showed a 
profit of only £65,201 earned at 75°46 per cent., figures which have 
steadily improved since that date, 

A YERRIBLE instance of the carelessness with which many people 
drive over railway crossings occurred recently near Greenfield, 
Mass. An extra engine and ‘‘ caboose” running toward Green- 
field, on the Fitchburg Railroad, at Wendell Station, ran into a 
team which was crossing the railroad, killing instantly the five 
occupants of the wagon. The locomotive was not running at a very 
great speed, as it stopped before passing through the short bridge 
that is near the crossing. 

Tue East Indian Railway Company have ordered for 1000, and 

the Oudh and Robilkund Railway Company for 500 covered iron 
goods wagons of an improved type, such that each wagon will have, 
says the Jadian Railway Service Gazette, to carry a weight of not 
less than ten tons. The wagons of the former are expected to 
arrive towards the close of the year, but the ironwork for those of 
the latter is expected out from home almost immediately. 
We, says the same paper, learn that in consequence of the re- 
presentations recently made as to the accumulation of grain on 
the East Indian Railway, the company have decided to erect sheds, 
immediately, at fifteen stations on the main and Jubbulpore 
lines. The work is to be proceeded with as expeditiously as 
vossible, 
, Ar the Faversham county police-court, on Wednesday, before 
Colonel Dixon Dyke, Joseph Coveney, an engine-driver in the 
employ of the London, Chatham, and Dover Railway Company, 
was charged with being drunk while on duty. The prisoner was 
in charge of an excursion train from London to Dover on the Bank 
Holiday. At night, on the return journey, he disregarded the 
signals at Faversham station, going some distance beyond where 
he should have stopped. The guard had applied the brake, but 
found that it made no impression upon the speed of the train. 
Mr. Scott Breeze, the station-master at Faversham, requested the 
prisoner to get down from his engine. He did so, but fell, and it 
was found that he was the worse for liquor. The magistrate sen- 
tenced the prisoner to two months’ hard labour, and regretted that 
it was not in his power to inflict a heavier punishment. 

ATTENTION has recently been called to the question of continu: 
ous foot-boards and equality in the height of these and railway 
platforms. Much has been said upon this subject, but apparently 
not enough to induce those who have it in their power to remove 
the miserably inefficient, short, and discontinuous steps and 
notched foot-boards which still exist on many of the carriages 
allowed to run on the short stoppage service of the oy a 
system. All that can possibly be done should at once be done to 
secure a proper foot-board for at least all metropolitan eB, 
and to get these and the platforms nearly or exactly on the 
same level. Some of the carriages are of such a height above the 
platform, and the steps so small, and in many cases so placed that 
passengers have to step under the carriage body to get their sup- 
port, that it is surprising that accidents are not more frequent, 
especially at such stations as that at Ludgate-hill, 

Ar the Brookfield coal mine, near Wheatland, Pa., on the Erie 
and Pittsburg Railroad, the coal is hauled out by a locomotive 
engine. One morning the managers of the mine ordered anthracite 
coal to be burned in the engine furnace instead of soft coal, hereto- 
fore used. The engine passed into the slope, and after being in a 
short time the men in charge of the engine became suddenly 
affected by the gas from the hard coal, causing them to fall to the 
ground in a senseless condition, The driver mani to make 
his way back to the mouth of the bank, and gave the alarm, at 
which a large number of men rushed into the bank to rescue their 
comrades, One after another they passed in, but were almost 
immediately overcome by gas, and they too, fell insensible. After 
several had thus fallen, a gang was organised to rescue those who 
went in last, and squads of four or five passed in until they came 
to a fallen comrade, when they would take him in their arms and 
carry him out to the open air, In this way thirty-six men were 
brought out, six of whom were either dead before reaching the 
mouth of the bank or died immediately after. 

Tur report of the directors of the Midland Railway just issued 
states that of the works of the Kettering and Manton line about 
one-half of the principal work in excavation, tunnelling and bridge 
work is completed. A short length of permanent way has been 
laid, and an additional length of about one and ahalf. miles will 
shortly be formed and ready for the permanent way moeterials, 
With reference to the widening of the line between Rushton and 
Wellingborough, the bridgework on the first contract, extending 
from Rushton to Kettering, is in a forward state, and the earthwork 
is making steady progress; on contract No, 2, extending from 
Kettering to Wellingborough, about.one-third of the whole length 
is ready to receive the ballast and permanent way. Satisfactory 
progress has been made during the past six months in the con- 
struction of the Walsall Extension, and the works are in so for- 
ward a state that hopes are entertained of the line being ready for 
goods traffic in the early spring of next year. The necessary 
drawings and specifications for the stations and warehouses are in 
hand, and it is intended to invite tenders for the work in the 
course of next month. The Manchester South District Railway 
forms an independent approach from this company’s system to 
Manchester, and gives access to the Manchester central station. 
The transfer of the line from the Sheffield and Midland Committee 
to the Midland Company has received parliamentary sanction, and 
the contract for the works on that portion between Cornbrook 
and Stockport has been let. The land is being obtained, and the 
works are being actively pushed forward at all available points, 


SLEEPINESS seems to be made the principal, because apparently 
it is the only available, excuse for the great prejudice which the 
Europeans in India show towards the natives in their employment 
as engine drivers and stokers. One of the Indian papers frequentl 
shows the dislike to the employment of natives by printing suc 
as the following :—‘‘ A curious circumstance occurred in Howrah 
railway station yard, on Sunday morning the 17th, between 2 and 
3a.m. One of the native pilot drivers, whose duty is to shunt 
wagons, received instructions to pull thirty wagons out of one line 
and replace them on another. While going ahead the man fell so 
fast asleep that he allowed his engine and the wagons to go between 
two and three miles beyond Howrah, fortunately on the up line. 
How far the engine would have gone it is doubtful to surmise, but 
for the driver of the train coming to Howreh on the down line, 
The down goods driver seeing the head lights red and green of the 
pilot engine, commenced to apply his brakes, and whistled to ascer- 
tain what was the matter. Seeing some lamps with danger lights 
waved from wagons some distance behind the pilot engine, he now 
guessed what was up; so, as the pilot engine sunat| he pelted 
coal on to the foot-plate, and woke up the two—native driver and 
native fireman—who were so sound asleep that the whistles of the 
down goods engine did not awake them. As soon as these men 
awoke, they stopped the ‘iron horse,’ which they had permitted 
to run away, and put back to Howrah. It was very fortunate that 
this engine was not working on the down line, for there must have 
been a collision with the down goods engine, as the line leaving 
Howrah is on a curve for a great distance,” 








NOTES AND MEMORANDA. 


A DISCOVERY has, it is stated, been made on the west coast of 
Jersey, of the existence of rock largely laden with lead ore of good 
quality, and indications are said to exist of the presence of argen- 
tiferous metal, Several tons of the ore have been shipped to Eng- 
land for the purpose of being assayed. 

THE electrical illumination of the Lyons railway station is being 
completed. They are now — twelve electric lamps. This num- 
ber will be enlarged successively to twenty-four lamps, fed with 
one light-producing and one light-distributing machine. It is 
believed that 22-horse power will give a power of 2400 gas-lamps, 
using 100 litres each per hour, 

Ir is stated that white paper of the finest description for writing 
purposes may be made from the white fibrous root ends of asparagus. 
As there is a considerable quantity of this fibre to each root, the 
yield might be expected to be large, and it probably might turn 
out to be a profitable investment to grow for the double 
purpose of providing paper and a vegetable for the table at a cheaper 
rate than hitherto. 

A Most interesting mechanical relic has just been presented to 
the town of Dumbarton, by Mr. James R. Napier, F.R.S., the 
eldest son of the late Kobert en ge of West Shandon. It is the 
first pair of marine engines built by that eminent engineer, and 
dates back to the year 1822. The relic was hauled from Glasgow 
to Dumbarton a few days ago by means of a road steamer, and 
now stands at the head of Dumbarton pier. 

M. BERTHELOT, in a recent number of the Bull. Soc. Chem., calls 
attention to the fact that some experiments lately made by Quincke 
have confirmed a statement made by the former chemist some time 
ago, that the evolution of hydrogen from zine and sulphuric acid 
is not arrested by pressure. The experiments of Quincke show 
that when these bodies are brought in contact, the pressure of the 
hydrogen evolved rose in a few days from 1°5 to 10 atmospheres, 
and in a very much longer time, from 25 to 126 atmospheres. 
Berthelot thinks that these experiments, although not performed 
for this purpose, prove that chemism is not modified, but only 
the nature and extent of the surfaces attacked. The evolution of 
gas would thus go on indefinitely, not arrested, but only modified 
in rapidity. 

AN important resolution of the International Geodetic Congress 
is now being carried out. The Montsouris observatory is being 
connected by telegraphic observations with Bonn and Berlin in 
Germany, and with Geneva and Nenfchatel in Switzerland. Two 
astronomers from Berlin having arrived in Paris, and M. Lewy, 
member of the French Academy of Sciences, with two assistants, 
having arrived in Berlin from Paris, the work has been at once 
proceeded with. The wires are, says Nature, freed a few hours 
every night for obtaining comparisons. The connection with 
Geneva and Neufchatel is executed, vid Lyons, by Commander 
Perrier, of the staff, and the operations have been continued to 
Marseilles and Algiers. The comparison between the Montsouris 
and Paris observatories will be a work of triangulation, the two 
establishments being about a gun-shot from each other. 


FRANCE is manifesting much interest in her departed scientific 
men. ‘A statue to Arago is being erected at Perpignan, in the 
department of Orientales Pyrénées, Another to Nicephore 
Niepee, a name well known in connection with improvements in 
photography, will be erected at Chalons-sur-Saone, his native 
place, by public subscription, at the instance of the Municipal 
Council of the city. It is also stated that a public subscription 
will be opened at Lyons on behalf of Ampere, the inventor of the 
electro-magnet, and the | poo of Faraday in the invention of 
inductive electricity. mpere was born in that city in 1775, 
and his father was guillotined there on the Place des Terraux for 
having been active in the great royalist rebellion against the Con- 
vention, which ended in the famous siege of Lyons and his capture 
by Dubois-Crance.” 

Accounts from Peru bring the intelligence that in the forests in 
the neighbourhood of the city of Moyobamba, a tree has been dis- 
covered called by the Indians “‘ tamia-cAspi,” or “‘ rain tree,” which 
possesses remarkable properties, This wonderful vegetable produc- 
tion, observes The Colonies and India, we are told, absorbs the 
moisture of the atmosphere, which it concentrates, and subse- 

uently pours forth its leaves and branches in a perfect 

ower, and in such quantity that in many cases the surrounding 
soil is converted into a a We a = Bang t it pos- 
sesses wer to a greater degree during the hot 
weather, when the ae are at their lowest and the water hoe 
scarce. It has been suggested to the Peruvian Government by a 
gentleman who has examined these trees that the experiment of 
their culture in the more arid parts of that country should be 
made, with a view to the benefit of agriculturists. 

THE following is the registration of temperatures taken in the 
Overman silver mine of Nevada, on June 27th, with self-register- 
ing thermometers, by drilling holes in the rock and placing the 


thermometers therein and plugging the holes up. The thermo- 
meters are left therein twenty-four hours :— ‘ 
700-foot level, west of the vein ee «eo ee os rs 


- - o- . 


900- west of the vein ; 
1100-foot level, 50ft. east of the vein .. on on ia 95 
1100-foot level, in quartz (very wet) .. os on es 97 
1200-foot, west of vein ae “o oé ee 


99 
1200-foot level, in the quartz .. p 107 
1300-foot level, 65ft. west of vein 98 
1300-foot level, in the quartz .. ‘ 104 
1400-foot level, 150ft. west of vein ill 
1400-foot level, in the quartz 115 


—Virginia City (Nev.) Enterprise. 

AN interesting account of the falling of a mountain in Tarentaise, 
Savoy, to which we recently referred as causing disaster to two 
flourishing villages, has been communicated to the Courrier des 
Alpes by M. Bérard. The phenomenon has been incorrectly 
— as instantaneous, and the destructive effect complete, 
whereas the case is that of a mountain which for twenty days, 
without cessation, has been dismembering itself and Titerally 
falling night and day into the valley below, filling it with piled-up 
blocks of stone, extinguishing all sounds by its incessant thunder, 
and covering the distant horizon with a thick cloud of yellowish 
dust. The entire mass comprised in the slope forms a mutilated 
cone 200 metres broad at the top and at the base (the 
slope being about 50deg.); this is composed of blocks of hard 
schist lying close together, but no longer united ; and it is united 
to the body of the mountain only by a vertical mass 40m. to 
50m, thick, which already is fissured and en. Periods of 
repose occur lasting only a few seconds or a minute at most; 
then the movement recommences, and continues for many hours. 
Blocks of 40 cubic metres become displaced with no apparent 
cause, traverse the 1800 m. of descent in thirty seconds, leaping 
400m. or 500m, at a time, and finally get dashed to pieces 
in the bed of the torrent, or launch their shattered frag- 
ments into the opposite forest, mowing down gigantic pines as if 
they were so many thistles. One such block was seen to strike a 
fine fir-tree before reaching the bridge between the villages; the 
tree was not simply broken or overthrown, but was crushed to dust 
(wolatilisé) ; trunk and branches disap; in the air like a burn- 
ing match. Rocks are hurled together and broken into f: ents 
that are thrown across the valley like swallows ‘in a whirlwind ; 
then follow showers of smaller f ents, and one hears the 
whistling sounds of thousands of F yng es as they pass, M. Bérard 
reached the edge of the rock (2460 m. high), on one of the sides of 
the falling cone, and ventured alongit, obtaining a good view of the 
“terrifying” spectacle. He reaflirms his conviction that the 
——— is inexplicable by any of the usual reasons that account 
‘or Alpine disturbances, such as penetration of water, or melting of 
snow, or inferior strata in motion; nor does the declivity of the 
slope explain it. His hypothesis is that some geological force is at 
work, of which the complex resultant acts obliquely to the axis of 
the mountain and almost parallel to its sides, 





MISCELLANEA. 


TuE loss of the Meikong and of the Cashmere, on almost the 
same spot, probably from the same causes, again directs attention 
to the necessity for an efficient light either at Cape Guardafui or 
on Ras Hafun. 


GREAT BRITAIN, says an American paper, first in the completion 
of her work at the International Exhibition, and first away after 
it closed, is first also to send us the reports of her commissioners 
and other representatives on the ‘‘ exhibits.” 


Ir is announced that in consequence of the recent theft of 
antique gems from the British Museum a system of precaution 
against anything of the kind in future is under the consideration 
of the trustees. The plan likely to be adopted is one suggested by 
an eminent electrician, 


THE steering gear and engines with which the Shannon is fitted 
having proved unsatisfactory, orders have been received for it to 
be opened out preparatory to an inspection of the same being made 
by Mr. Baxter, who has been ordered by the Admiralty to attend 
Keyham for that purpose. 


Wiru the Colonies and India of August 4th is published the 
second double sheet supplement of original sketches, in pen and 
ink, of life and scenery in the colonies. The sketches are admirably 
drawn and printed, and with the lithographed manuscript form an 
interesting addition to the paper. ; 


AccorDING to the Paper and Printing Trades’ Journal, the 
Imperia] German Government has bought up Decker’s Oberhof- 
buchdruckerei, one of the largest Berlin offices, for the purpose 
of converting it into a State printing office, withdrawing from 
private firms all such heavy work as is occasioned by the require- 
ments of the State railways and telegraphs. 


Wuust a shipwright named Willis was taking off the man- 
hole to examine the double bottom of the Invincible, an explosion 
occurred, injuring him severely about the face and arms. The 
cause of explosion is unknown, but is believed to be due to genera- 
tion of gas from the red lead and turpentine with which the 
bottoms are painted. 


Ir will be remembered that the directors of the Midland Land 
Corporation, Birmingham, offered three premiums for the best 
designs for laying out the West Combe Park Estate, Blackheath, 
recently purchased by them. There were fifty-two competitors, 
and the premiums have been awarded as follows:—First premium, 
150 guineas, to “‘Invicta,” Mr. John Ashdown; second premium, 
100 guineas, to ‘‘ Duo,” Messrs, Isaacs and Florence; third pre- 
mium, 50 guineas, to ‘* Hic Labor,” Mr. Robert Keirle. 


A NEW torpedo has been tried in the Thames at Woolwich with 
complete success. It is on a plan similar to the Harvey torpedo, 
which has been adopted by the Admiralty, but it has the superior 
advantage of steerage power to almost any angle, port or starboard, 
of the attacking ship, and two light lines are‘all that are requisite 
to manage it at whatever distance it may be directed against the 
enemy, or however great the “sheer” upon it. The torpedo is 
the invention of a mechanic named Griffiths, employed in the Royal 
Laboratory at Woolwich, and he also showed the model of an out- 
rigger torpedo, the pole of which extends by a self-acting and 
ingenious telescope arrangement to the right or left at will. 


A Fine ship, called the Niigata Maru, Captain Walker, has 
arrived in the Thames from Japan. This is the first vessel bearing 
the Japanese flag which has entered the port of London. Though 
built as a steamer, she has made this long passage round the Cape 
under sail, occupying 141 days. The crew consists of thirty-four 
men, all of whom, with three or four exceptions, are Japanese. 
The Niigata Maru brings a cargo of about 1600 tons, chiefly rice, 
and is likely to be the first of a series of regular traders. Captain 
Walker reports that the Japanese sailors behaved admirably, and 
in any emergency were always ready to do their part. The Niigata 
Maru is to be refitted with boilers and machinery, and will then 
return with the same crew to Japan. 


THE annual statement of the trade of the United Kingdom for 
1876 shows that the total value of the import and export trade was 
£631,931,305, against £655,551,900 iv 1875 ; £667,733,165 in 1874 ; 
and £682,292,137 in 1873. The imports of 1876 were of the value 
of £375,154,703, against £373,939,577 in 1875; £370,082,701 in 
1874; and £371,287,372 in 1873. The value of the imports in 1876 
from foreign countries was £290,822,127, and from British posses- 
sions, £84,332,576. The exports for 1876 were of the value of 
£256,776,602, against £281,612,323 in 1875, £297,650,464 in 1874, 
and £311,004,765 in 1873. The value of the exports of British 
produce in 1876 was £200,639,204, and of foreign and colonial pro- 
duce, £56,137,398. The exports to foreign countries were of the 
value of £186,626,713, and to British possessions, £70,149,889, 


THE Bombay East India Association have recently, according to 
The Colonies and India, addressed a petition to the House of 
Commons in support of the proposal to establish an Indian Museum 
in some central part of London. Admitting that in the present 
state of Indian finance it is impossible for the Government of 
India to undertake the carrying out of such a scheme, the peti- 
tioners urge that the cost should be borne by the United King- 
dom. In presence of the indefinite postponement of an institution 
so likely to stimulate the productive energies of India, as well as 
to confer very appreciable benefits on British commerce, the 
petitioners point out the peculiarly adverse position which India 
has to sustain in the system of the British Empire. India con- 
tributes about £100,000 per annum also towards the maintenance 
of the British army in the East, £12,000 towards the expenses of 
the embassy at Teheran, and larger sums for her Majesty’s esta- 
blishments in China, besides mary other smaller charges of a similar 
kind, The petitioners, therefore, claim the erection of the Indian 
Museum at the cost of the home revenues, and add that it would 
gratify the people of that country, as proving that the new Impe- 
rial designation represents a real and helpful union, and that it 
promises far more than mere political compliment. 


Ir has on several occasions been stated that Germany possesses 
coal for her navy equal to English coal, but it is significant that 
hitherto all attempts to use it have resulted in a return to English 
coal. The question has, however, again cropped up, The com- 

tive superiority of British and German coal , says Consul 
Ward, in his trade report on Bremen-Bremerhaven, during the last 
few months been settled in a decisive manner—at least from a 
German point of view—firstly, by a very careful testing of the 
qualities of the various sorts of Westphalian coal on the part of 
the Association of Coal Mine Proprietors at Dortmund, in West- 
phalia ; and, secondly, by very minute and thoroughly scientific 
experiments made by competent persons under the supervision of 
the German naval authorities at Wilhelmshaven upon about thirty 
different sorts of Westphalian, and upon about as many varieties 
of British coal. The results of these investigations show that 
there are several kinds of Westphalian coal which in all essential 
points are at least equal in quality to the best kinds of British 
coal, and that the former are in every respect as well adapted as 
the latter for any purpose for which the best kind of coals may be 
required. These results have, of course, been hailed with great 
satisfaction by all persons in Germany, and more especially by 
those who are more directly connected with the coal trade. But 
the interests of the latter have, observes the Pall Mall Gazette, 
not only been benefitted in a very important degree by these 
investigations undertaken by the German Government, they have 
been, moreover, materially assisted of late by the fact, not only 
of the large German steamship companies, but also of the German 
war navy, having almost entirely discarded the use of British coal 
— except, of course, when visiting foreign stations—and having for 
some months already taken their supplies from the coal pits of 
Westphalia. The German squadron, for instance, which lately 


visited Besika Bay, was furnished exclusively with German coal. _ 
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HYDRAULIC MACHINERY. 
MR. RALPH H, TWEDDELL, C.E., WESTMINSTER, ENGINEER. 
(For description see page 100.) / 
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REEVE’S PNEUMATIC EXCAVATORS. 


Tue rapid extension of the 
use of iron cylinders for the 
foundations of bridges, and of 
masonry wells for those of quay- 
walls, and buildings, renders a 
simple process of excavation a 
matter of much importance. 
The application of pumps for 
raising water-borne materials has 
now been sufficiently tested to 
remove it from the list of 
modern inventions under trial. 
In all applications hitherto, how- 
ever, of the pump to this purpose, 
a difficulty has arisen from the 
admission of sand and grit into 
the valve chambers, frequently 
causing delay and damage. In 
Reeve’s pneumatic excavator, 
which wenow illustrate, this diffi- 
culty has been entirely obviated * 
by the separation of the sand 
tanks from theair pump, andthe _ 











use of an automatic safety check 
valve m, Fig. 1, which prevents - 
the materials from overflowing 
into the exhaust pipe when the = 
tank is full. 

As lately employed at the 
Tay Bridge the apparatus consists 
of four wrought iron drums or 
tanks A B, Figs. 1 and 2,mounted 
upon a barge, and connected in 
pails to obtain covstant action £ 
with two air pumps. In our illue- 
trations,whichshowtheapparatus 
ag fixed in a barge, A Bare tanks 
of a cylindrical form, having 
« conically shaped bottom, open- 
ing at a, through which the 
materialsare discharged. Gussets = 
6 b serve to strengthen the *~ 
tank and also act as feet, 
by means of which the tank 
may be secured as required. 
The discharge opening a is 
provided with a door C, made 
tight by a ring of india-rubber, secured between two cir- 
cular iron discs, The method of connection of the valve 
or door with the lever enables the door to adjust itself 
when closed, so as to bed equally around the discharge opening. 
This door may be opened or Be open, or be closed when 





and the mud, gravel, and matters associated with water are 
sucked through the pipe s, Fig. 3, and ascending through the 
trunk F, flow into and through the pipes r and n into the tank. 
When the tank is sufficiently filled, the hand-wheel & is turned 
so as to shut off the communication with the air pump, and air 


necessary, by means of a hand lever h fixed on across-shaft. One | is admitted to the interior of the tank by air inlet cocks u, Fig. 1. 
pipe ¢ passes through the cover of each tank AB. Both pipes | The valve o now closes, or is or has been closed, and the door c 








blish a communication between 
the two tanks before opening the 
cock u, whereby a partial vacuum 
is at once formed in the tank B. 
The two tanks are thus filled 
and emptied alternately. To 
facilitate excavation or dredging 
at comparatively great depths a 
jet of compressed air may be 
admitted into the month of the 
aforesaid suction pipe by a pipe 
shown by dotted lines vin Fig. 4. 
‘wo men and a boy are required 
for each barge, and the quantity 
raised per working day of ten 
hours averages upwards of 400 
tons. Under favourable cireum- 
stances the cost per yard, in- 
cludiug the services of a driver, 
has been found to be about eight- 
pence. In many cases, however, 
it will be possible to dispense 
altogether with the driver, and 
thus to reduce the cost very con- 
rideratly. The apparatus, being 
eutirely contained within one 
barge, can be towed or warped 
into harbour during a gale, or 
moved from place tv place with 
the utmost facility. No staging 
or expensive fittings are required. 
When employed upon wall or 
quay foundations the machine 
can be set up upon a truck run- 
niug along a line of rails by the 
side of the trenches. In sinking 
caissons or cylinders in ordinary 
situations hy this method it is 
not necessary to pump out the 
caisson, or place an _ engine, 
boiler, and air lock on the 
top to maintain a bell full of 
compressed air in the bottom, 
as under some of the present 
systems. Nor is it necessary 
to leave spaces in the caisson 
or shafts for the passage of 
men and materials; but the masonry may be built up almost 
solid, thus dispensing with the necessity for weighting, and 
rendering the settlement rapid and uniform, while the centre of 
gravity is kept as low as possible. When long cylinders of small 
diameter have to be sunk in a strong tideway it is not necessary 
to employ greater lengths than will suffice to maintain the upper 
edge a few feet above the river bottom to prevent the silting up 
















































































i i are connected with a three-way cock D, the shell of which is 
cast with three branches—the lower branch for connection with 
pipes j, which are in communication with air pumps. In the 
interior of each tank, and immediately below the mouth of the 
pipe i, is mounted a valve m. A block of wood m is arranged to 
slide upon rods which are secured to the cover of the tank. A 
dise of india-rubber is secured to the upper surface, or let into 
the top of the block. When the materials rise so high within 
the tank that the block becomes partly immersed it floats, and 
if the influx continues it is raised until it closes the pipe. An 
indicator E shows the height of the material in the tank, The 
curved pipes n, which are attached to the trunk F, are provided 
at their lower end with valves o for closing them during the 
emptying of the tank; these valves are commanded by the 
handwheel g. The trunk F, Fig. 2, forms the suction pipe, the 
end of which is provided with the nosepiece shown at Fig. 3, 
and which may be moved about to any part of the caisson, as 
shown in Fig. 4, taken from a sketch made on the spot, showing 
the sinking of one of the fourteen large circular caissons, 31ft. 
in diameter, for the centre spans of the Tay Bridge. 

The action of the apparatus may be described as follows :— 
One of each pair of the tanks A is in communication with the 
air pump and with the trunk F. In the other tank the valve o 
is closed, and communication with the air pump is shut off by 
the valve D, The pump yyill create 3 vacunt in the tank A, 























opens and permits the matters to discharge themselves from the | 
tank. Supposing the tank B to be empty, and its door ¢ to be | 
shut when tank A is full, the wheel / may be at once turned to 





connect the tank B with the air pump, so that the latter tank 
commences to fill whilst the other tank is discharging, or the 





plug of the valve D may be first turned into position to esta- 


PT CO. « 

of the cylinder from the action of the river currents. If not in 
use for dredging purposes the machine may be used as a lift 
pump. 

For cleansing the odd nooks and corners of docks, harbours, 
and canals, where the ordinary ladder-dredgers cannot approach, 
this machine offers much assistance, and is a great advance upon 
the primitive “bag and spoon” now generally used for such 
purposes. One hundred and forty-two cylinders have been sunk 
solely by this method at the Tay Bridge, varying in size from 
6ft. to 31ft. in diameter, and penetrating in some cases 25ft. 
below the river bottom in 50ft. of tidal water. It has also been 
adopted by the contractors for the Severn Bridge, and by the 
North British Railway Company in filling in the space behind 
the new Dundee esplanade with sand sucked up from the bed of 
the river Tay. In this latter instance the sand has been drawn 
from a distance of 800ft. from the pumps. 

Although called a sand pump, the apparatus will raise any 
material which is either fluid, or in a dry state, or capable of 
being made waterborne, such as grain, gravel and sand, peat, 
mud, silt, clay, and soft chalk. The two latter substances are, it 
is stated, rendered sufficiently fluid to rise freely into the pump 
by the explosion of small grouped charges of either dynamite 
or lithofracteur, the effect of these explosives being to convert 
the material into a slimy mud, and not, as with the harder rocks, 
to shatter them into splinters, After a few shots the strength 
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of these charges can be calculated to a nicety, so as in no way to 
endanger the caisson. The inventors claim that this apparatus 
affords facility in starting work and economy in working, great 
speed and regularity in sinking without weights, portability, 
makes staging unnecessary, and that it has a wide range of 
applicability. The excavator is, we understand, now being 
employed to raise a sunken vessel full of sand at Fraserburgh 
N.B., and will shortly be tried on a large scale for the elevation 
of grain from ships’ holds, 


SOCIETY OF ENGINEERS. 
June 4th, 1877. 
Mr. THOMAS CARGILL, President, in the chair. 

Tue following paper “‘On Direct-acting Hydraulic Machinery,” 
by Mr. Ralph H. ‘Tweddell, was read : 

Before proceeding to describe some of the practical applications 
of direct-acting hydraulic machinery, the author proposes to con- 
sider, firstly, the present method of transmitting power from the 
prime mover to the machines or tools to be driven, and after- 
wards to working them. He will confine his attention to such 
form of gearing as is understood, when shafting with straps or 


and that gearing after all is called into requisition, the result is 
that a punching and shearing machine, to do the same class of work 
as that shown in Figs. 1 and 2, requires, even with a steam engine 
attached to it, gearing between the engine and the tool holders. 
Thus, although slightly modified in Sngree, this system of steam 
transmission, while it is better than shafting, for some of the rea- 
sons already given, is as wasteful. If when placed iderabl 


per 100 over hand, 250 to 300 being a very good day’s work for one 
set of rivetters. 

In the year 1872 Mr. E. J. Welch adopted the author’s system 
for working punching, shearing, and corrugating machines, and in 
1875, when the same gentleman commenced the large works of 
the Stephenson Boiler and Forge Company, at Failsworth, near 





apart every machine could be kept in constant and full work, this 
system of steam transmission and separate engines on each 
machine would probably be open to comparatively few objections, 
but in practice no such case exists as a yard where every machine is 
worked without intermission, or which, when running, docs work 
equal to the number of strokes per minute it is running at. 

In a geared machine to do the same work as the hydraulic one 
shown at Figs. 1 and 2, if any of the gearing or belting breaks down 
the whole machine is hors de com/t, and everyone knows from 
experience how often a whole shop is laid idle untila main strap is 
tightened upor repaired. Indeed, very often the failure of a belt onthe 





smallest of the machines causes a temporary slowing or stoppage of 
| the whole shafting. But in the hydraulic system every tool holder 
is self-contained and independent. Since, then, the demand for 
power is not in practice consiant, it must be intermittent, and 
therefore suitable for hydraulic transmission and accumulation. 
And since also, with steam, direct application to the work cannot 


toothed wheels is used, and, after alluding to what he considers | conveniently be carried out, while with water it can, with few 


the disadvantages of this system, he will describe the applica- 
tion of hydraulic pressure to the transmission of power, and also 
to the working of the machine tools themselves, stating his reason 
for considering this system in many instances preferable to the 
former. There are three conditions under which intermediate 
gearing is necessary : (1) when the tool.to be driven is some distance 
from the prime mover; (2) when it is desired to transform the 
effects of great power moving through a small space, to an equiva- 
lent result obtained by means of small powers moving through a 
great distance in equal times; (3) the converse of the last condi- 
tion. In order to show the advantages to be obtained, in his 
opinion, by direct action, he will consider the case of a boiler shop 
or girder yard. It may not be amiss to remark here, that, because 
the author considers the ordinary mode of transmission by gearing 
unsuitable for the machines and cases about to be mentioned, he 
therefore considers it unsuitable for other machine tools; quite the 
contrary, the reputation of hydraulic machine tools runs more risk 
from too zealous advocacy now, than it ever did from prejudice, 
when some twelve years ago he introduced his fixed hydraulic 
rivetter. 

In all the examples to be given by the author, the machines have 
a reciprocating action, and in proportion as they possess this fea- 
ture, as the nature of their demand for power becomes more inter- 
mittent, and their distance from the prime mover increases, the 
more to advantage will the hydraulic system show. Since the 
comparative efficiency of hydraulic pressure, as compared with 
gearing, when applied to the transmission and application of power, 
increases, first, as the distance; secondly, as the intermittent 
nature of the demand; and, thirdly, as the uniformity in 
amount of resistance of the work to be done, the folly of using 
hydraulic pressure for driving a shop full ‘of lathes, running con- 
stantly is evident ; it is equally unsuitable to work a planing machine 
doing work which often varies in amount throughout every cut, 
and sometimes is only doing work during a mere fraction of its 
stroke—for example, when planing chipping pieces on a large bed- 
plate. 

As an example of hydraulic transmission, let us consider 
the case of the machine shop at the Government Dockyard, 
Toulon, containing machines for shearing, punching, bending, 
and rivetting ship and boilerwork. This shop is 3S0ft. 
long by 170ft. wide, and the machines are placed to suit the 
requirements of the work. The engine-house also is some 
170ft. from the nearest corner of the shop itself; without reckon- 
ing counter shafts, this shop would require on the ordinary system 
some 1400ft. of main line shafting running at, say, 100 revolutions 
per minute, and in addition to this would be all the counter shaft- 
ing, belts, plummer blocks, and pulleys, in order to get up a speed 
of, say, 400 to 500 revolutions on the first motion shaft on the 
machine tools. After taking all this trouble to get up a high velocity 
at the driving pulley on the machine, a mass of gearing is again re- 
quired to reduce from it to the speed of the main shaft of the 
tool. 

The author will nowconsider the disadvantages of the geared method 
of transmitting the power from the prime mover to the points of 
application, taking as an example the arrangement just quoted. In 
the first place, unless a troublesome and expensive system of dis- 


connecting clutches be adoptet1—and if adopted in practice they | 


will be rarely used—the whole of the shafting with all the counter- 
shafts, &c., must be driven in order to punch a small hole, say gin. 
diameter, at the far end of the shop; not only this machine, but 
all the gearing in every punching and shearing machine in the 
shop, must also be driven. But it maybe said that the workman 
could shift the belt when he had done with the machine ; asa rule, 
however, workmen do not do so; he leaves the whole apparatus 
runving, and sometimes even neglects to take out the stop motion. 
His argument for doing so is a good one, viz.: that if he stops the 


| ing some 5 tons, will fall 24in. 


counteracting disadvantages, it is clear that direct-acting hydraulic 
machinery is worthy of attention. 


the advantages to be obtained by using water for this pu e will 
next be considered ; and, in addition, its peculiar applicability after 
it has reached the machine for the direct application of the power 
so conveyed to the work to be done. Every advantage which has 
accrued from the application of hydraulic pressure to dock, rail- 


to the working of such a plant of shop tools as that described, and 
many other advantages in addition peculiar to this application. 
But while the author was, he believes, the first to adopt a similar 
complete system to working machine tools, he very soon found a 
point of departure ; for while from 7001b. to 750 lb. per square inch 
is undoubtedly the best pressure for cranes, capstans, and similar 
machines, it was soon evident that 1500 Ib. or 2000 lb. per square inch 
would be required for machine tools; and while this was partly 
shown to be the case when the author designed the fixed rivetter, it 
became essential when the invention of his portable rivetter neces- 
sitated the size of every part being kept as small as possible, in 
order to keep the weight down. For many reasons he regrets that 
he did not adhere to 2000 lb. per square inch, with which he 
started, but the difficulties at that time with the joints and pack- 
ings compelled him to be content with 1500 lb. per square inch. 

Owing to the large ber of ines which are now at work 
fitted with accumulators and pumps made for the lower pressure 
—1500 Ib.—any alteration would render additions to existing 
machines very awkward. At the same timein America, where the 
author had none of his earlier machines at work, 2000 Ib. per 
square inch is the pressure used. Before proceeding to state the 
reasons for advocating the system of hydraulic transmission, a 
short résumé of the progress of its application to machine tools 
may be interesting. 

The high pressure of steam necessitated by the introduction of 
compound engines made severe demands on the makers of marine 
boilers, and it was to overcome the difficulty then experienced in 
making tight rivetting in plates lin. thick, that the author 
designed the stationary hydraulic rivetter shown at Fig. 3. Messrs. 
Thompson, Boyd and Co., of Newcastle-on-Tyne, were among the 
first to manufacture compound engines, and they not only at once 





arranged to make and try one, and for several yeare worked it to 
great profit to themselves and advantage to their boiler work. But 
a machine which closed ljin. and Ijin. rivets well at 4s. per 


was not destined to be long a monopoly, and arrangements were 


| therefore made with that firm for its manufacture and introduc- 


tion to the trade. 
The differential accumulators seen at A, Fig. 3, consist of a 
vertical pillar of a larger diameter at the bottom than at the top ; 


the water acting on the annular surface is sufficient to raise the 
cylinder and rings. 
imparts to it a pressure of 1500 lb. per square inch, This accumu- 





lator having only a very small area, will fall a considerable distance | 


when any demand is made upon it ; thus, while the ram carrying 
the die of the rivetter travels 2hin., the cylinder and rings, weigh- 


| that owing to the shock caused by the suddenly arrested fall of 


| hydraulic 


machine, the fly-wheel as soon as it has expended its accumulated | 


energy in doing nothing, requires to have more energy put into it 
before it will be able to punch a plate or do anything else, and he 
will not wait for that. Consequently we have shafting imparting 
energy and work to fly-wheels which have no capability of storing 
any qnantity of it, and the engine consuming steam to nearly the 
same extent as if useful work was being done at the machines. 

To put the loss represented by this into figures is extremely diffi- 
cult, and the author has no intention of doing it; but it is open to 
him in support of his case to point out some of the contingent 
disadvantages incurred by using gearing, in addition to its defects 
as an economical and convenient arrangement for transmitting 
power. The cost of the shop itself is greatly increased by reason 
of the columns and walls having to be made of sufficient strength 
to carry the shafting ; the shafting also continually interferes with 
the use of travelling cranes, and the driving belts in many cases 
interfere with the efficient working of any crane on the machine 
itself. Shafting when up requires constant care and lubrication, 
and the wear and tear of belting is great. There is also the ques- 
tion of safety; more loss of life and accidents are caused from 
pulling belts off and on than in any other way; and the noise, 
dirt, and discomfort due to this mode of transmission need not be 
dwelt upon. In the erection of works, everything should be so 
arranged as to be readily removable. Trade changes so constantly, 
that what may be a favourable site for a manufacture now may be 
utterly unsuitable in ten or twenty years, and the buildings about 
a factory are of little value when all the machinery is taken out of 
them. So much for the transmission of power by gearing. But it 
may be said, it is now very common to attach a small steam engine 
to such machines as have just been described, to transmit the 
power by means of steam carried in pipes underground, in the 
same manner as is advocated for water. It is unnecessary to con- 
sider the relative economical advantages of transmission by steam 
or by water; and supposing for the moment that the superior 
economy arising from the elasicity of steam is not balanced by 
advantages due to the want of that property in water, it will not 
be difficult to decide in favour of water on the score of conveni- 
ence and practicability and in the long run economy. Setting aside 
the loss from condensation in any system of steam transmission ; 
owing to the pressure per square inch being limited, we cannot 
in the majority of machines apply the pressure direct to the work. 
It was so used in stationary rivetting machines, but the quickness 
and the sharp blows which were objections even in this application 
were an absolute bar to its use in that manner for punching, shear- 
ing, bending, or flanging, and other processes, Then again, owing to 
the same defect of limited pressure, it was of no use for portable 
machines, the heat of the’steam also preventing men handling any 
machine so driven. Seeing, then, that after it has been transmitted 
steam is not capable of direct application to the work to be done, 
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the weights, the effect of a sharp blow is obtained on the ram | 
of the rivetter, as well as the steady pressure characteristic of | 
wer; there are many cases where this property is very | 

useful, and to this combined feature is due the success of hydraulic | 
| rivetting, 


especially for boilers. 

The application of hydraulic pressure to rivetting and chain 
cable shearing having proved so successful, the attention of the 
author was directed to designing a portable rivetter. All previous 
machines proposed used steam, but for reasons already stated this 
was not successful, and amongst many others the disadvantages 
arising from the heat of the steam were very great. Although the 
portable hydraulic rivetter shown at A and B, Fig. 4, is not able to 
do some of the work, which owing to the percussive action obtain- 
able by steam, one constructed on the latter principle would do, 
but for the defects inherent to steam. the one illustrated, by its 
portability, enables a large amount of work to be done on such 
parts of girders, ships and boilers, as from their weight cannot be 
moved so cheaply to the machine as the machine can be to them, 
and also a great deal of work, which a steam or air machine, 
even if portable, cannot do, This machine, weighing only 5 cwt., and 
exerting a pressure of 35 tons, is a favourable example of the 
transmission and concentrated application of power, at the same 
time insuring direct action and total absence of gearing. Another 
form of portable hydraulic rivetter for fire-hole rings, lattice girders, 
&c., is shown in end and side views at Figs. 5 and 6, and forms a 
very compact arrangement for that purpose. 

As an instance of the adaptability of the hydraulic system for 
transmission, it may be mentioned that with a suitable arrange- 
ment of crane and connecting pipes the portable rivetter can be 
brought to a rivet at any point within a cubic range of from 
30,000ft. to 40,000ft. without disconnecting a joint. These machines 
are now used to rivet up locomotive fire-boxes, locomotive fire- 
hole door rings, smoke-box ends, and engine and tender frames. 
Every rivet can now be put into a Cornish or Lancashire boiler by 
these and the fixed machines, including putting on the domes. 
Latterly the subject of rivetting bridges by machinery has occupied 
much attention. Although there are many parts of bridges, intended 
for export, which can be sent away in pieces much too large to 
allow of their being handled over a fixed rivetter, thus affording 
employment for a portable machine; there remains even then a 
considerable amount of rivetting to be done on the bridge when 
erected on its site. Mr. Edward Wilson, C.E., afforded the author 
the first opportunity of rivetting a bridge in situ by hydraulic 
pressure at Primrose-street, in connection with the Liverpool-street 
Station of the Great Eastern Railway. 

Figs. 5 and 6 show a general arrangement of a self-contained 
travelling plant for this purpose, as manufactured by Messrs. 
Fielding and Platt, of Gloucester. It may here be interesting to 
point out that great speed of working is quite consistent with the 
use of hydraulic power, a speed of twenty rivets per minute can be 
obtained, and 5000 rivets in nine and a-half hours, or a steady 
average of eight per minute, is the day’s work when rivetting 
straightforward work, and from 1800 to 2000 rivets in very 
irregular lattice girder work is the day's work for one 
machine, at a saving of something like 50 or 60 per cent. on cost 


Some of the disadvantages of | 
gearing for the purposes of transmission having been pointed out, | 


way, and warehouse machinery, holds good when applied judiciously | 


appreciated the advantage such a machine would give them, but | 


hundred instead of from 20s. to 36s. per hundred by hand badly, | 


a cylinder packed at top and bottom, on which are also placed | 
the weight-1ings, slides up and down this spindle ; the pressure of | 


The weight of these acting on the water | 


The result of this arrangement is | 


ter, he laid out the whole works with a complete system 
of hydraulic mains, separate engine and accumulator house. In 
addition to working the hydraulic rivetters, &c., he applied 
hydraulic pressure to cranes and lifts all over the works, effecting a 
very great economy in the item of labour alone, 

In the year 1875 the French Ministry of Marine, through Mr. 
Henry Chapman, of Paris, proposed to adopt the author’s hydraulic 
system in their new shops at Toulon. This work involved other 
difficulties than those connected with the hydraulic system ; to 
commence with Toulon, M. Mare Berrier-Fontaine, Ingénieur 
de la Marine, insisted on every punching and shearing machine 
having 5ft. gap, and this, for a machine to punch 1}in, holes in 
| lin. thick plate, meant castings of great strength. f 
machines weigh 26 to YS tons, the pumping engines are 50-H.). 
actual ; there are two accumulators, of I4in. diameter, 20ft. stroke, 
loaded to 1500 lb, per square inch, and a number of punching and 
shearing machines, varying from a power equal to punching Ljin. 
by 1jin., andshearing 1}in. plate to working gin. plate. There arealso 
quadruple machines, capable of shearing aud punching steel angles 
6hin. by 6hin. by Sin. and other hydraulic bending machines for 
H and L-iron, a complete set of rivetting plant for marine boilers, 
with differential accumulator, and also portable rivetters for 
rivetting the cellular bottoms of ironclads. The hydraulic pressure 
mains are 2!in. diameter, the return pipes are Sin. diameter, and 
are laid alongside each other in trenches round the shop beneath 
the floor. 

The Hydraulic Engineering Company, of Chester, manufactured 
from the author’s designs the engines, accumulators, pressure 
and exhaust mains, and the powerful punching, shearing, 
and bending machinery. The authorities at Toulon are now 
connecting to the existing main hydraulic capstans, cranes, 
forging and moulding presses, and also special bending machines 
for the garboard plates of ships. The advantages ing 
from the use of the author's hydraulic system of transmis 
sion may now be briefly pointed out. In reference to trans- 
mission, the accumulator being pumped up, the mains once filled, 
the engines are automatically stopped. Should it be necessary to 

unch a gin. hole bya machine at the far end of the shop, no 
intermediate transmitting gear is disturbed, or any of the other 
machines ; the man has not to wait until he pulls the belt on to 
the fast pulley or start the donkey engine, waiting until the con- 
densed steam gets away from the cylinder and pipes, but he pulls 
the valve handle and the hole is punched, the accumulator falls in 
exact nes = sag in this case about }in., in so doing it opens the 
throttle valve, and the engine moves round, in this case, 
quarter of a revolution, and again all is at rest. Su; 
the contrary, a man wants to punch twenty holes per minu 
soon as the accumulator falls, the engine starts and works in pro- 
portion to the demand. The accumulator also insures a uniform 
pressure, while at all other times it regulates the revolutions of 
the engine in exact proportion to the work actually being done. 
Supposing a man carelessly put in a ljin, plate under the punch of 
a machine for gin. plates only, there is no danger of fracture, as 
is the case from the arrested momentum of a fly-wheel ; the pres- 
sure can never exceed that due te the pressure on the ram from 
the accumulator, the accuracy and absence of risk from d'ind holes 
is obviated, owing to the perfect control of the movements of tl 
ram by means of the valve handle; there is no noise, no dirt, 1 
| dust ; no side walls, columns or beams are required for shafti 
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| light iron roof covers all, and a clear headway is left f 

There is no danger to the workmen, the wear and 
proportion to the work done; if no work is bei 
moving, therefore no wear and tear. Not on 


travellers. 







ground foundations are not required for the mac! 
There is no getting up speed only to reduce it again 
geared machines, aud the loss due to friction in the ] i 
small, as was proved by experiment, besides being a con 
amount; whereas in shafting the friction ix 1 
of the shafting decreases, owing to wear : 
the pipes are once laid in their trench, th« 
and cannot go wrong. Finally, nothin; le 
finds the machine ready when he wants it, 
when he leaves it. Thus, in addition to its a i 
| mission, hydraulic pressure is equally convenient 1 
| direct action in machines to be driven. 
The author trusts, that after this explanation, it will not} 
| sidered that he has wasted the time of the meeting in drawing 
tion to an application of hydraulic machinery which has 
a large portion of his time and attention for some year 


















New Act on Traape Marks. —-On Wednesday an Act 
issued to extend the time for registration of trade marks us 
textile industries, The object of the statute is to extend from the 
1st of July last to the Ist of January next the time for the regis- 
tration of trade marks used in the textile industries. The expres- 
sion ‘* Trade marks used in the textile industries” means the trade 
marks relating to goods comprised in classes 23 to 35, both inclusi 
of the first schedule to the rules under the Trade Marks’ Kegistra- 
tion Acts, 1875-76, dated September, 187'). 

THE WHITWORTH SCHOLARSHIPS.—The following is the result of 
the examination for Whitworth scholarship prizes:—1l. Scholars 
appointed in 1874—William Sisson, 2734 theoretical marks, 1791 
practical marks, first prize, £100: Robert A. Sloan, 2185 theoreti 
cal marks, 1402 practical marks, second prize, £60; William Martin, 
1949 theoretical marks, 1041 practical marks, third prize, £50; 
Frederick Stubbs, 1354 theoretical marks, 728 practical marks, 
fourth prize, £40; Thomas L. Daltry, 1362 theoretical marks, 26:5 
practical marks, fifth prize, £30; James Muckley, 1173, theore 
marks, 321 practical marks, sixth prize, £20. 2. Schol 
appointed in 1875—Joseph Harrison, 2024 theoretical marks, 6{ 
practical marks, first prize, £100; Frank W. Dick, 1370 theoreti- 
cal marks, 512 practical marks, second prize, £60; George Good- 
win, 1334 theoretical marks, 539 practical marks, third prize, £50 ; 
Franklin Garside, 999 theoretical marks, 867 practical marks, fourth 
prize, £40; John Alldred, 1003 theoretical marks, 736 practical 
marks, fifth prize, £30; Joseph Poole, 1218 theoretical marks, 2°! 
practical marks, sixth prize, £20. 3. Scholars appointed in 1876 
Robert Greenhalgh, {02 theoretical marks, 913 practical marks, 
first prize, £100 ; Henry S. H. Shaw, 1394 theoretical marks, 350 
practical marks, second prize, £60; Jerdan Nichols, 1420 theoreti- 
cal marks, 270 practical marks, third prize, £50 ; John Ryan, 883 
theoretical marks, 294 practical marks, fourth prize, £40; William 
H. Williams, 809 theoretical marks, 343 practical marks, fith 
prize, £30; John W. B. Wright, 6434 theoretical marks, 140 prac- 
tical marks, sixth prize £20. Final competition, scholars 
in 1874—William Sisson, 2894 (1875), 46274 (1876), 45 
first prize, £200; William Martin, 2959 (1875), 3800 (187 
(1877), second prize, £100; 57! 
(1876), 3587 (1877), Frederick Stubbs, 1950 (1875), 30454 
2082 (1877); Thomas L. Daltry, 2298 (1875), 2729 (1876), 
(1877); James Muckley (appointed in 1875 to fill a vacancy), 2468 
(1876), 1494 (1877.) List of candidates successful in the competi- 
tion for the Whitworth scholarships, 1877 :--William I. Last, 1, 
mechanical engineer, London, 1901 theoretical marks, 377 practical 
marks; F, Ogden, 18, mechanic, Oldham, 1373 theoretical marks, 
644 practical marks; W. F. How, 21, engineer, London, 867 thes- 
retical marks, 969 practical marks ; W. 8S. M‘Kenzie, 21, engineer, 
Aberdeen, 774 theoretical marks, 1060 practical marks; A. D. 
Ottewell, 21, draughtsman, Derby, 1606 theoretical marks, 196 
practical marks ; D, A. Low, 20, engineer, Dundee, 1108 theoreti 
eal marks, 418 practical marke, 
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ON THE VOLUMETRIC DETERMINATION OF 
SULPHUR AND AMMONIA IN ILLUMINATING 
+AS, WITH A DESCRIPTION OF THE APPA- 
RATUS EMPLOYED.* 


By H. E. Sapien and B, Smuman.—INtTRopvcrory Note by 
Mr, SILLIMAN, 

Tue research here recorded was undertaken early in the present 
year (1876), and has been prosecuted steadily for about eight 
months. While the work has been under my constant supervision 
and advice, the labour has all been performed by Mr, Sadler, to 
whom is chiefly due the development of the successive steps which 
have led to the final result. The process is better than I dared to 
hope, and we are able to place at the command of chemists and 
engineers interested in the matter an apparatus of continuous and 
uninterrupted action, and methods of analysis by which the daily 
averages of the two variable and inconstant factors of pe 
gas, ammonia and sulphur, may be determined with all needfu 
accuracy, even by those little skilled in chemical manipulations, 
and with very little loss of time. This research has been carried 
out in the laboratory of the New Haven Gas-Light Company. 

Introductory.—In making some determinations of the sulphur 
in coal gas by the Letheby apparatus, the importance of some 
simpler process was forcibly suggested by the experience, skill, 
expense, and time required to obtain trustworthy results. The 
chances of error were numerous. Insufficient washing of the appa- 
ratus, and many other difficulties, conspired to place the Letheby 
test beyond the possible for the practical gas manager. ‘To escape 
these numerous drawbacks, without the sacrifice of accuracy, was 
the end proposed. The result attained is a simple process for the 
volumetric estimation of the sulphur, dispensing with the balance, 
and requiring but ten minutes fora determination, The apparatus 
at the same time affords the working engineer a continual and 
7 check upon all his purifying processes except the removal of 
the tar. 

Description of the Apparatus,—The apparatus represented in 
Fig. 1 isof glass, except the governor 4, for i with its con- 
nections, and the burner with its case /, which are of metal. 
performs the office of a scrubber. It is an inverted calcium 
chloride or bubbling tube of about 600 c.c. capacity, with a third 
hole drilled for the admission of the stopper h, which carries a 
wire to support ammonia, acid, and hydrogen sulphide test-papers. 
The larger cylinder is filled with broken glass and supplied with 
standardised acid from the bottle u by means of the syphon tube g, 
which is fitted with a stop-cock, The gas is admitted by the tube 
c, extending 5 ems. into the cylinder, and the acid escapes into a 
flask below by the tube e, which is bent to forma seal. The 
meter and burner are substantially those used by the referees. + 
The adapter or eductor / is 50 to 60c.c. high, the diameter at the 
base about 7 cms., and the smallest internal diameter at least 
ljcms. mbasa diameter of 2 cms., with an opening drawn out 
at the bottom forthe escape of the drip froma. 1 isa strong 
tube 3) ems. in diameter by 80 cms. long, filled with glass marbles 
1} cms.,in diameter. This tube serves as a condenser and also to 
break up the ascending current from the burner and bring it into 
intimate contact with a standard alkali, dripping upon the marbles 
through the tube and stop-cock o, from the pipette p. This 
measures 200 c.c. by halves, and is 60 cms, long. At the beginning 
of an experiment itis filled by the three-way pipe q from 
bottle t, by opening the pinch-cock 7. The apparatus is most 
comveiandie mounted against the wall; the meter and bottles 
standing upon shelves, and the burner and flasks upon swinging 
brackets. The remaining parts are then secured by clamps driven 
or screwed into the wall. 

Mode of Manipulation.—Solutions of caustic soda or potash and 
an acid, sulphuric or oxalic, are provided of such strength that 
1 c.c, has a saturating power exactly equal to one-tenth "mg of 
sulphur in the form of sulphurous or sulphuric acid.{ The con- 
taining bottles and the pipette being filled, the gas is lighted and 
regulated by the governor, as near as may be to the rate of ten 
feet in twenty-four hours, The stop-cocks ino and gare then 
opened so that 10 ¢.c. will pass each for one foot of gas burned.$ 
After half an hour or an hour, when the apparatus has attained 
its normal working, a clean tiask is placed under each drip, while 
the meter and the quantity of alkali solution in the pipette are 
accurately noted. When, thereafter, 10ft. have passed the meter, 
which will be in about twenty-four hours, the quantity of alkali 
which has flowed from the pipette is determined and the flasks are 
removed, others being substituted if a test is desired for the follow- 
ing day. The free and carbonated alkali present in the drip is 
then to be saturated with the standard acid, but since with litmus, 
and even with cochineal,| the carbon dioxide obscures the —, of 
neutralisation, it is best to add aquantity of acid equal to the 
total alkali used, and, after removing the carbon dioxide by: boil- 
ing the liquid for a brief interval, to titrate back with the standard 
alkali. The number of c.c. so used expresses the number of grains 
of sulphur in 100ft. of gas. For the alkali received in the drip 
being just saturated by the standard acid, the free acid there will 
be the quantity caught from the gas. Now, sincelc.c. of the 
alkali finally added is saturated by one-tenth grain of sulphur, 
one-tenth of the c.c, added indicates the number of grains caught 
from the 10ft. burned, and ten times this, the quantity of sulphur 
in 100ft. The acid solution used in the scrubber is also measured 
und the acid remaining free determined by the standard alkali. 
The difference expresses, as in the case of the sulphur test, the 

number of grains of sulphur which can be neutralised by the 
ammonia in 100ft. of gas. Since one grain of sulphur neutralises 
1,!; grains of ammonia, if the number of c.c. of acid neutralised 
by the ammonia be increased by y;, the sum will express the grains 
of ammonia in 100ft. This may be accomplished mechanically by 
having the ammonia measuring-glasses graduated so that seventeen 
divisions shall be equal to 1l6¢.c, The conditions indicated are 
the most convenient for continuous daily determinations. They 
are not essential to successful working. On the contrary, 2ft. of 
gas are sufticient to give reasonably accurate results, and the appa- 
ratus has not proved unequal toa rate oflft. per hour. More- 
over, much less acid, run through the scrubber, would be usually 
sufficient. The quantity of ammonia to be arrested during the 
period of these experiments was abnormally large, pending a 
rearrangement of the scrubbers at the works, 

Efficiency of the Apparatus. --The following results were obtained 
from an apparatus which differed from that figured only in that 
the eductor / and the condensing tube n were each one-third 
shorter than described. It was worked first in comparison with 
the Letheby test, taking the gas from the same supply pipe, and 








* Read before the American Institute of Mining Engineers, Oct., 1876, 
and reprinted from the American Chemist, 

t First Report of the Gas Referees upon the sulphur question, July 13, 
1870, Reported in London *‘ Journal of Gas-Lighting,” &c., August 16th, 
1870. 

t The standard solutions can be purchased of chemical dealers, and no 
balance will then be needed. They may conveniently be made of ten 
times the strength indicated, and portions withdrawn and diluted to this 
strength as required. 

§ Great difficulty was experienced in securing an uninterrupted and 
uniform flow of the solutions. The purest distilled water seemed to 
carry down impurities sufficient to choke the capillary openings of the 
stop-cocks, which at the proper rate pass but four drops per minuto. 
Filters of Swedish paper, of cotton batting, of fine linen cloth, and of sand, 
were tried in vain. The simple device of passing the solutions through 
the stop-cocks in ascending, instead of descending currents, which placed 
the force of gravity in opposition to, instead of in accord with the slow 
suction of the streams, afforded instant and complete relief. 

|| Hematoxylin was first chosen as an indicator, both because it is the 
most sensitive to minute quantities of free acid and alkali, and because 
the change of colour, yellow to port wine, is the most conspicuous. But 
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in this solution the reaction was very unsatisfactory. a ess | 
gradually from yellow to reddish-brown. The absence.of 


at least of ths ey pen, was well demotiatrated Ay there.seemed. 
explanation of the phenomenon, except that the was 
oxidised by the nit "Seamepls Coumoont 


rous acid present and rapidly 
was therefore substituted, and proyed very satisfactory. 








burning it during the same interval, at nearly the same rate, 
about two-thirds of a foot per hour. From two to four feet, 
according to convenience, were taken for each experiment.* The 
Letheby was supplied with about 100 ¢.c. concentrated liquor 
ammonia. However, this rule was not invariable, and, with three 
or four of the experiments, which cannot now be specified, a 
weaker solution was used. No result, however, is reported, or 
was worked out, in which at the end of the burning an exposure 
of three seconds at the escape failed to turn turmeric paper 
deep brown. ‘The condensation and washings were evaporated 
on the water bath to about one-half, acidified with bromine, heated 








| being calculated to grains in the hundred feet :— 











to expel any great excess, precipitated while boiling with barium 
chloride, allowed to settle, the supernatant liquid, and finally the | 
powder, decanted on toa filter, washed with hot water so long as | 
the washings showed the presence of barium, dried, ignited, and | 
weighed, the filtrate being always tested for sulphuric acid. The | 
other apparatus was supplied with from nine to twelve c.c. of the 

standard soda solution for each foot burned. The gas was taken | 
direct from the governor to the meter, without the interposition of | 


the animonia test, and the drip having been slightly acidified with ‘ 


dydrochloric acid, and further, with bromine water, was boiled, 
and the contained sulphates precipitated hot with barium chloride, 
and treated thereafter as in the Letheby determinations. The 
following table gives the results : 

TABLE A. 


Excess over 


Ss yg 
Sulphur caught. | Sulphar conght 








Date 1 ww 100) by Letheby. Letheby. 
Grains per 1v¢ft. | Grains per 100ft. , Grains per 10¢ft. 

18°64 12°44 6°20 

19°62 13°70 . 5°92 

18°54 34°01 4°53 

19°33 12°38 6°95 

18°15 12°11 6°04 

17°64 11°64 6°00 

16°58 13°04 5°54 

+ 26 14°25 10°21 4°04 
» 20 18°43 10°47 8°43 

| 
Total .. 161°65 | 110°00 51°65 


Average gain over Letheby seg 46°95 per cent. 
The only means at hand for comparing the new apparatus with 
the Referees’ is through the Letheby. In their description of 
their test, before referred to, a table is given in which the following 
determinations only are strictly comparative :— 























Tanie B. 

Referees. Letheby. | Excess. Referees. | Letheby. Exces. 
Grains Grains | Grains Grains Grains Grains 
sulpbur sulphur | sulphur sulphur sulphur — sulphur 
per 100ft. | per 100ft. | per 100ft. | per 100ft. | per 100ft. | per 100ft. 
| 88 13°14 

11°10 9°81 
10°4 9°16 
8°00 8°56. 
| 5°3 16°1 
4°7 ll‘l4 
| 6°27 9°0 
| 6-0 88 
| 6°47 4°4 
| 7°56 60 
} 6°38 7°63 
9 
ba: MOGs. J 57753 107°68 
Average gain over Letheby . 34°2 per cent. 


* It may be remarked that in the Letheby test, as deseribed in Sugg’s 
“Gas Manipulations,” the gas is burned in an atmosphere strongly aw- 
‘moniacal. The products of combustion are carried into ia large glass 
eylinder, where the resulting ammonium sulphite and ate fall with 











the condensing vapour of water, passing into solution. ¢ sulphur is 


And in the place cited, Dr. Odling reports the following com- 
parative workings :—- 



































TaBre C. LAISE Sg go i ie 

Referees. Letheby. Excess. Referees. | Letheby. | Exces 
Grains Grains Grains Grains Grains | Grains 
sulphur sulphur sulphur sulphur sulphur | sulphur 
per luéft. | per 100ft. per 100ft. per 1l00ft. per 100ft. | per 100ft. 

26°41 21°04 5°37 21°04 17°48 | 3°56 

25°60 19°32 6°28 — 

21°33 19°76 1°37 77°60 16°78 

Average gain over Letheby .. 21°6 per cent. 


A comparison of these workings seems to indicate that in efficiency 
this apparatus does not differ materially from that of the Referees’ ; 
for while the percentage of gain over Letheby’s is considerably 
larger, it will be noticed that the quantity of sulphur to be 
caught was less, and the actual number of grains caught in excess 
of the Letheby is in favour of the Referees’ test. Perhaps no 
apparatus arrests absolutely all of the sulphur, and the real 
usefulness of sulphur tests consists in indicating the relative 
amounts of sulphur in the gas from day to day. A considera- 
tion of these tables forces upon one a conviction of the entire 
worthlessness of the Letheby test for even this purpose, a defect 
which the experience and carefulness of Dr. Odling himself has not 
overcome. A third sulphur test is that of Mr. F. J. Evans, who 
drew the products of combustion through an alkaline solution 
contained in Woulfe bottles. It is to be regretted, in this con- 
nection, that no figures could be obtained showing the result of 
his workings and affording a comparison of the new test with 
his, and that no opportunity has been offered to compare its sim- 
plicity or accuracy with the test devised by Mr. Vernon Harcourt, 
and described at the last meeting of the British Association of Gas 


ers. 

Volumetric Estimation of the Sulphur.—Having so far demon- 
strated the efficacy of the new apparatus, the Letheby test was 
discarded, and the determinations of the sulphur hereafter given 
were made by precipitating the sulphur in the drip from the 
new apparatus by barium chloride, in the manner already described. 
The apparatus was not changed, except to introduce the tube d, to 
arrest the ammonia which, previously passing through the flame 
in undetermined quantities, has vitiated the volumetric estimations 
of the sulphur acids by standard alkali solution, The alkali used 
was caustic soda. For the scrubber, standard sulphuric acid was 
chosen on account of its slight volatility, and in order that th» 
absurption of acid vapours by the gas, then deemed pos- 
sible, might not complicate the results by introducing a 
new acid into the products. To saturate the alkali in the 
drip, standard hydrochloric acid was chosen, as it permitted a 
gravimetric estimation of the sulphur in the portion taken after it 
was titrated, avoiding alternate sources of error, either the estima- 
tion of the total sulphur introduced with the sulphuric acid, or 
obtaining two separate portions of the drip, having in solution 
exactly equal quantities of acid and of sulphur. Moreover, 
though free hydrochloric acid is somewhat volatile in boiling 
solution, experiment demonstated that, with the degree of dilu- 
tion and heat employed in these determinations, the loss was 
inappreciable. A 100 c.c. pipette, and a burette measuring 100 
c.c.s. by tenths, were used for super-saturating the alkali with acid, 
and a 25 ¢.c. burette graduated to tenths for titrating back with 
the soda. For each determination a portion of the drip resulting 
from the combustion of from six to ten feet of gas was taken, 
divided into two measurably equal portions, and duplicate experi- 
ments carried through, as shown in the following table, the results 











Excess. 2 
| ae - & 
3 Acid cought Grains of | o 3 Ot 
o = per 1 ee sulphur caught 3 “38 5 
Ai a expressed in ner 100ft. \cid, = S8 
grains sulphur, + | eo oe 
F Re 
j R 4 
| _ 
Vit. | VIL} 1X. 
—=()*7 7 , en 
- »! O75 1° 
0°9 12°28 1°60 
pare l 13°67) 1 
+0°60 10 1041 
+1°39) 12°80) 1°0 
1 $4) 1°0 
—O°G0  117a) = *9BF 
+0°33 | 13°33 aS4 
+098  9°90)10°22 
—O°41 10°ST OST 
| 
+1°87 9°95} +988 
+1°87 10°99 966 
+0°83 10°79 "944 
+1°78 10°20 957 
—O*4) 9°¢ *940 
+0°4 10°47 943 
+2°16 | 13°19 *897 


Average errors 


Average total errors ea 


It will be seen by comparing columns III. and IV. that the acid 
caught indicates the quantity of sulphur in the gas with tolerable 
accuracy, sufficient for all manufacturing purposes. Columns V. 
and VI, give the excess of acid and sulphur in terms of grains of 
sulphur to the hundred feet. The average error in favour of the 
acid is 1:29 grains, and in favour of the sulphur, 0°75 grains, 
making the average total error 0°27 grains in favour of the acid. 
Assuming this as a constant quantity which, being deducted from 
the acidity found, gives the sulphur, we have as a limit of error in 
favour of the sulphur (No. 4) 203 grains, in favour of the acid (No. 18) 
1°89 grains. We may say, then, that one grain to the hundred 
feet is the average error, and two grains the limit of error for the 
volumetric determination of the sulphur in gas by this apparatus. 
(Zo be continued.) 





then converted into the form of barium sulphate, and weighed. In the 
apparatus used a second condensing cylinder was added, and a trial with 
a further addition of 10ft. of tubing, asa condenser, showed that less than 
one half of 1 per cent. of the liquid escaped. 

* An error of 2 c.c. in determining the quantity of alkali used, would 
have made this result—010. An exactly similar error in experiment 
No. 15 was diseoverd in time to be corrected. At all events, this result 
is so abnormal that it seems proper to disregard it. It will be noticed 
that, throughout, the duplicate experiments accord fairly with each other. 
In two instances, however, they differ by more than oné grain per 100ft., 
viz., in experiments Nos. 4and 5. It is probable, since they cannot both 
be nearly right, that one is entirely wrong, and therefore, in computing 
column VII., only that result is taken which is most in accord with the 
other experiments. 
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0 CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to hii , but bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. ? 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not n ily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

E. H. Y.— The matter has not been overlooked, but we are unable to fiz a date. 

A. G.—You wilt yind fuil information in the ** Engineers’ Navy List,” pub- 
lished by Mr. Spry, Devonport, price 18. ; 

A. C. Smita (Dublin).—Application No. 2286, for ranges, is correctly given, 
and will be found in THe ENGInger at page 52, col. 1, July 20th. 

CAPSULE-MAKING MACHINERY.—“‘ Pilgrim" will be glad to know the address 
of the best English makers of machinery for making capsules. Pay - 

8. J. 8. (Tunbridge Wells). — You will get the same pressure per wnit of area 
upon the piston in your vertical water cytinder Jrom the one pipe as you 
would from several pipes equal in height above the cylinder. 

T. J.— Everything depends upon the design of the boiler ant the eficiency of 
the engine, but if the engine and boiler are both of good design, from lv w 
120 gatlons per hour will susice if the engine is not worked at much more 
than its nominal power. 

J.N.— You will probaly find the Proceedings of the Inst. C.E. in the 
library of the thilosophical and Literary Society, or wm thut of the 
Mechanics’ Institution and Literary oociety, Leeds ; of not, the secretary, 
Mr. James Forrest, A.1.C.B., 25, Great George-street, 8.iV., wilt answer 
your question. 

Sunscriper.—Consult the columns of Tug Enoinger, June 23rd, 1876, 
page 473, and a series of articles ** On the Mechanical Uroperties of Gases,” 
commencing April 3rd, 1875, page 289. For rock boring mwuchinery, 
consult the Proceedings of the lastitution of Civil Bagineers, and of the 
Institution of Mechanic +l Engineers 

F.— Tne gun you propose hus been proposed many times. Ja inost cases the 
largest charge possible would be insufficient to give the gun projectiie 
suficient velocity. If the projectiles were so made that sufficient velocity 
could be obtained, then in cost ut would be equal to shooting away guns in 
place of projectiles. These Last would, moreover, be of such proportions as 
1o make their transport a serious aijfficulty. A gun of this kind was made 
many years ago for Sir John Burgoyne, from the designs of Mallet, for 
testing the comparative value of different gunpowders. 
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Tae Enoweger can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, f preferred, be supplied direct 
from the office, on the following terms (paid in advance) :-— 

Half-yearly including dowlne number)... .. .. £0 14s, 64. 
Yearly (including two double numbers).. +» £1 9. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Exoinear is registered for transmission abroad. 

Cloth Cases fur binding Tuk Enurneer Volume, price 2s. 6d. each. 

The following Volumes of Tuk ENGINEER can be had, price 18s. each—Vols 
8, 5, 10, 14, 21, 24, 25, 26, 38, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 

following rates will receive Tuk ENGINEER weekly and post-free. S8ub- 

pop oy hw dng Post Office Order must be accompanied by letter of advice 
to increased 
rates. 
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France (Paris only), Germany, Gibraltar, India, Ital; Japan, Malta, 
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Remittance by Bill in London.—Austria, Buenos Ayres, pyee, France, 
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ADVERTISEMENTS, 

*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and sizxpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge 1s ten shillings per inch. Al 
single advertisements from the country must be accompanied by stamps in 
pa Alternate advertisements will be inserted with all practical re- 
io. but reguiarity cannot be guaranteed in any such case. All 

weekly advertisements are taken subject to this condition. 

AvveRrtisements caxnot se Insertep unLess DetivereD Berorne 81x O'CLOCK ox 
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*,* Letters relating to advertisements and the publishing department of the 
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FIREPROOF BUILDINGS. 

So-caLLep fireproof buildings were, as most of our 
readers know, first introduced in Lancashire for the con- 
struction of cotton mills. The brick walls carried arched 
floois of brick, supported on cast iron beams resting on the 
walls and on intermediate rows of columns. The well- 
known Murdoch is believed to have devised the general 
outline of such structures, and their rapid introduction 
which followed was due not merely to the supposed im- 
munity from conflagration, but to the great increase of 
stiffness of these beam and arched floors as compared with 
those of timber previously in use, whereby it was thought 
that a large percentage of the actuating steam power, pre- 
viously wasted by the yielding nature of the shaft and 
gear bearings, was saved. For some time no noticeable 
conflagration took place in any of these “ fireproof” mills, 
which continued to multiply, with little variation from the 
original type of structure, until at length one of them 
souk fire ; and although it could not be said to have been 
burnt down as one of the old timbered, floored and roofed 
buildings might have been, still the structure was as 
effectually destroyed, the heavy floors being broken down 
in succession as the cast iron and columns, softened 
by heat, gave way, and the floors fell upon each other, the 
walls also being split and distorted by the unequal expan- 
sion of their materials. Still, fireproof structures—in name, 
at least—continue to be produced both for mills and for 
stores ; and amongst the many large examples to the 
latter purpose were the colossal fireproof structures of the 
Albert Dock warehouses at Liverpool, in which sonie 
very notable improvements in the details of the connec- 
tions of the columns and beams of the flogra, and some 
Alecided errors in the design of the beams themselves, were 





noticeable. It is to be regretted that no account suitably 
illustrated has, so far as we are aware, ever appeared of 
those ponderous, and in many respects meritorious struc- 
tures, the designs of which emanated from the office 
of the late Jesse Hartley, then engineer to 
the docks trustees of the port of Liverpool. Durin 

the quarter of a century intervening between 1830 an 

1855 several great conflagrations occurred in large 
warehouses, composed almost entirely of iron and brick, 
and sometimes with more or less timber in the floors, 
which demonstrated how small was the title of such struc- 
tures to be called fireproof. The tide of professional and 
public acquiescence in the fireproof pretensions of brick 
and iron structures began to turn, and in a few years more 
there were not wanting those who were presumed to be 
authorities who boldly affirmed that a fireproof building 
was an impossibility. Amongst those who gave promi- 
nence to this oracular and sweeping condemnation were 
the late Mr. Braidwood, of the Metropolitan Fire 
Brigade, and Mr. Bidder, with a good many others of 
smaller note as authorities. Some unseen circumstances 
every where—except perhaps in Lancashire—tended to pre- 
vent much consideration being given by competent engi- 
neers and architects to the subject of fireprooting, promi- 
nent amongst which has been the fact that tire insurdnce 
companies have deemed it their policy to discountenauce 
any attempt to construct genuine fireproof buildings, as 
not only sapping the very foundations of their business, 
but on the grounds that an occasional conflagration is 
advantageous to them as inducing the extension of fire 
insurances. Now, we venture to affirm that it has not 
been proved, and so far is not proveable, that fireproof 
buildings in some form are an impossibility; and more- 
over, tue subject of their construction has never yet met 
with a truly scientific and adequate investigation. Little 
progress is likely ever to be made while the general design 
of buildings proposed to be rendered fireproof continues to 
follow those of buildings constructed upon long-established 
models, into which combustible material largely entered, 
every detail being dictated in fact by the use of such 
materials, and without reference to the question of inde- 
structibility by fire; nor are we ever likely to make much 
progress while the minds of architects and engineers are 
jed away from the true problem by paltering with those 
designs which profess to make fireproof structures out 
of materials in great part destructible by fire, such as 
the cheap mongrel constructions in which the floors 
of large buildings are formed of wood imbedded in 
concrete, the whole supported on rolled iron joists. 
Various expedients have been proposed, and to a certain 
extent adopted, with a view to retard the progress 
of destruction by fire in buildings into which timber and 
like combustible materials enter largely as constituents. 
Such were the inventions of Lord Stanhope, at the close of 
the last century, those of Fox and Barret, and of a host of 
others of more recent date, including the patent of Evans 
and Swain, described in THE ENGINEER of 29th ult.; but all 
these, however partially useful, do not properly belong to 
the class of truly fireproof buildings, to which our present 
considerations are limited. These, like the far simpler and 
cheaper scheme proposed in the last century, of covering the 
lower side of wooden floors with sheet iron, may no doubt 
delay the progressof fire, butitisamere delusion tosuppose it 
can ever form parts of a fireproof structure. The choice 
of materials available for the construction of a genuinely 
fireproof building is but small; cast iron, wrought 
iron, and steel are the only metals available to us; these 
may indeed constitute the sole material of even the 
largest fireproof structures, as in the case of the Custom 
houses of Valparaiso, designed by Mr. Lloyd, which 
are of great magnitude and wholly of wrought iron, 
and which have considerable pretensions also to rank as 
earthquake-proof—buildings suitable to that shaky country. 
But in general, large structures must consist in great part 
of non-metallic materials, that is, bricks or stone. ‘To 
the former of these we must mainly look, as by its means 
we may adapt the forms of the integrant parts of the brick- 
work, so as best to permit, without dislocation, the free ex- 
pansion and contraction of large masses, and yet prevent, as 
one effect of rapid heating or cooling, the total dislocation of 
the structure. The composition of brick-earths, which, in 
fact, may include all forms of pottery ware, may admit of 
being so varied as to produce bat a minimum change of 
volume under considerable ditferences of temperature. 
Almost the whole of our commonly employed and useful 
building stones are excluded by reason of their natural 
rigidity of structure, which causes them when somewhat 
rapidly heated to spall off, crack, and fly to pieces. Yet 
much remains to be investigated in respect of this branch 
of the subject. There are some stones well adapted for 
building, admitting of division in good ilat beds and joints, 
readily allowing the use of the punch and chisel or stone- 
cutter’s saw, which yet may be rapidly heated or cooled 
without disintegration. Amongst theseare certain trappean 
rocks and those of consolidated ash. There are some 
metamorphic rocks, chiefly of Silurian age, into which 
magnesia enters largely as a constituent, which are very 
infusible, have but a small coefficient of dilatation, and 
bear rapid heating and cooling, even through considerable 
ranges of temperature, without becoming split or shattered. 
Stones of this class, which pass by insensible degrees into 
steatite, which is found in vast masses in Northern India, 
is employed in many parts of Europe, Asia, and the United 
States as a fireproof material for the lining of stoves or fire- 
places for domestic or other purposes, and stone of this 
class are well adapted for the walls of fireproof buildings. 
Those well acquainted with the products of volcanic 
countries cannot but be impressed, by the phenomena 
there often presented, with the fact that many 
volcanic tufas are capable of being formed into bricks by 
suitable choice and admixture, so that they may be sub- 
jected to certain and violent heating without any cracking 
or dislocation in a far higher degree than any fire or other 
bricks hitherto employed ; indeed, not far from Bonn, on 
the Rhine, bricks are made of pumice mixed with other 
volcanic material, which are largely employed in Germany 
far oven and furnace building, and are well suited for fire- 








vaeoe structures. The range of temperature through which 
uilding structures may be raised by accidental conflagra- 
tion is not accurately known. Like every other branch of the 
whole subject, our Laswtiies is misty, and still awaits a 
careful investigation by exact methods of the physicist 
experimenting in concert with the scientific engineer or 
architect. We may roughly affirm, as experience shows, 
that the temperature to which burnt-out buildings have 
been exposed is generally greater as the area of conflagra- 
tion is greater, and that even in the largest fires the high- 
est temperature reached but just touches the fusing point 
of cast iron. Some instances have been recorded in which 
materials have been fused, indicating a temperature con- 
siderably in excess of this, but a more careful examination 
than appears to have been given would most probably 
show that in these cases the high temperature has been due 
to local and exceptional causes, such as the storage of nitre 
or other oxygen-yielding compounds in contact with com- 
bustible drugs, such as velonia, resins and the like, or have 
been due to the conflagration having been urged at certain 
points by rushing currents of air, produced either by high 
wind or by upward currents of already heated air. We 
have thus some data for determining the amount of expan. 
sion to which the brickwork or masonry is likely to be 
exposed. Were we only in possession of a large range of 
exact determinations of the coefficients of dilatation of the 
materials themselves, such experimental researches would 
be the real alphabet of the whole subject of fire-proofing. 
We then come to the mere complex questions as to how we 
are to combine the integrant parts of the walls and floors 
so that we shall admit freely their irresistible expansion 
and consequent contraction without dislocation or other 
destruction of the masses of brick or stone work. It would 
far exceed the scope or space here at command further than 
thus to hint at the subject to be systematically examined. 
We boldly affirm, however, that the point has never yet 
been approached in a truly scientific, and pursued in an 
exhaustive manner, and that until this shall have been 
done by really competent men, who, for the work, 
must possess much other qualificatioas than those of 
mere engineers or architects, it is both premature 
and unwise te dogmatise, or oracularly to affirm, that a 
fireproof building is an impossibility. We are able to 
build furnaces many of which are equal in capacity to 
houses or stores. The limits of form and structure of these 
have been in the course of long experience determined, so 
that none need doubt the capability of a new furnace to 
withstand the effects of the high temperature to which it 
would be exposed. Why should the principles and 
methods which have led to success here be impossible 
when the interior cavity of the structure is designed for 
something else than merely a receptacle in which fuel is 
to be burnt? Whether we design a furnace or a fireproof 
building—which to be really fireproof is but a furnace 
applied to a new purpose, and perhaps upon a larger scale 
—two entirely different though intimately connected 
classes of conditions have to be provided for : no essential 
part of the structure must soften or melt at the highest 
temperature to which it would be exposed ; the materials 
of the structure, and the structure viewed as a whole, 
must be so put together that its parts—chiefly walls, 
floors, and staircases—must be perfectly free to expand 
and contract again, while at the same time capable of 
resisting such extraneous mechanical forces as must be 
applied to them by reason of the necessary uses of the 
building itself. We are not here writing a treatise, how- 
ever brief, upon the practice of fireproof construction— 
how these conditions, admittedly complex and difficult, 
are best to be fulfilled ; such a treatise to be of the least 
use, must involve much space, and thoughtful considera- 
tion in detail. All we here propose is to point out what 
are the conditions that must be fulfilled, and to add, 
chiefly by way of example, a few negative propositions, 
indicating what must not be done if we are to attain the 
object. ‘The dimensions of the separate chambers into 
which the building, however large as a whole, may be 
divided, must not exceed a certain and very moderate 
limit ; and this must bear a certain proportion to the area 
and trausverre resistance of the floors, and to the con- 
struction and mass, the nature of the perforations for the 
admission of light, &, of the walls. Some guiding 
analogy as to all this we already possess in the dimensions 
which experienve has assigned to the thickness and modes 
of construction of the walls of furnaces, as compared with 
the size of the heated cavity within. External walls— 
perhaps, indeed, dividing walls also—should be doub!e, 
with a space between, so that each wall shall 
be free to alter its dimensions irrespective of the 
other. No portion of the floors must be rigidly 
bound into the walls, or so that each floor shall 
not be free to expand or contract without involving injury 
or destruction to the walls themselves. The ideal to be 
approached should be that of a flat plate—the floor how- 
ever constructed, viewed as a whole—resting simply upon a 
flat ledge or projection inwards, or from the interior side 
of the walls, with a free space all round the plate to admit 
of its expansion, and the grasp of the plate upon the walls 
by friction to be nowhere such as to drag in with it the 
walls as the former contracts. Complicated forms in ground 
plan, in which architects so much delight, with curves and 
re-entering angles, should generally be avoided, and the 
forms of the chambers should consist of simple paralello- 
pipeds ; and the staircases would probably best be exter- 
nal and separate from the building, and divided at 
frequent intervals of the ascent by wrought iron doors, to 
cut off ascending draughts of air. Stone staircases, espe- 
cially as ordinarily constructed, with each step built into 
the walls at one end, and the remainder overhanging, are 
wholly inadmissible; and perhaps the best hints for -con- 
struction in detail might be derived from the spiral 
ascents or winding roadways available for carts and 
mules, and having no steps at all, but merely being 
twisted planes, which exist in the great church of St. 
Peter’s at Rome, and give access to its vast roofs. The 
total height above the ground of the building should not 
be excessive—perhaps three storeys reaches the limit in 
buildings intended to be stored with merchandise; stores 
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of eight or more storeys in height, such as are to be found 
at London, Liverpool, Marseilles, and many other great 
ports, would tear themselves to pieces, no matter how con- 
structed, as the effect of a persistent conflagration in any 
of the lower storeys. Lime, mortar, or any analogous 
cement destructible by a red heat, is inadmissible, and 
perhaps the most available cements will be found in sili- 
ceous or silico-ferruginous powders mixed with soluble 
alkaline or with earthy silicates into a plastic mass; these 
will adhere strongly to almost any brick or stone. Much 
might be said, too, as to how, and with precautions, fire- 
proof buildings should be treated and managed. If nitrate 
of soda in bags, rough brimstone in heaps, and coffee beans 
or oil seeds in bags, are to be stowed away in the same 
loft, as may be often observed, the utmost perfection con- 
ceivable in fireproof construction is useless and thrown 
away. We might as well expect a magazine filled with 
gunpowder to withstand the effects of its ignition. Space, 
however, forbids our pursuing the subject further here. 





NARROW GAUGE RAILWAYS FOR INDIA. 
A FEw years ago the relative merits of broad and narrow 
gauge railways were keenly contested in this and other 
As narrow, gauge railways had practically no 
existence, the arguments adduced in their favour were, for 
the most part, purely theoretical; and it is not to be 
denied that mauy of themewere very powerful. In the 
end it was decided that narrow gauge railways could 
be used with advantage under many circumstances ; and 
roads of the kind with gauges varying from about 2ft. Gin. 
up to 3ft. Gin. were constructed in divers places, more 
especially in the United States. The Indian pecans 
after apparently making a very exhaustive inquiry, at last 
determined to adopt the new system; and lines having a 
gauge of one metre—3ft. 3iin.—were laid out in various 
districts. As time has progressed so has information been 
acquired, and there is reason to believe that the arguments 
used against the narrow gauge system were well founded, 
while those put ia in its favour have little or no foundation 
in fact. In a word, it would appear that any railway 
having a gauge of less than 4ft. Shin. must be a failure 
save under circumstances which are met with so rarely 
that they hardly deserve consideration. In the United 
States narrow gauge railways seem just now to be gene- 
rally condemned. Their success on the Continent is pro- 
bably due entirely to peculiar conditions of traffic, and 
there is even some reason to suppose that lines 4ft. Shin. 
vide would have answered at least as well. With these 
facts, however, we have little todo. Engineers and others 
in this country are, however, largely interested in Indian 
affairs ; and there is but too much reason to think that the 
failure of the narrow gauge system in Hindostan is com- 
plete. Indeed, it would never have been adopted, we fancy, 
had all the facts concerning the conditions under which 
railways are worked in India been placed at the disposal 
of engineers. A device once employed by a Government 
is certain to be kept in use, the mere weight of official 
precedent being sufficient to ensure its repetition, and for 
this reason the Indian Government propose even now to 
continue the construction of narrow gauge railways, and 
that in districts where they are certain to prove a most 
costly failure. The latest advices from India tell us that 
the Secretary of State for India has sanctioned the con- 
struction of the Western Rajpootana Railway on the metre 
gauge. The line is torun between Ahmedabad, about 50 
mies from the upper end of theGulf of Cambay,and Ajmere, 
a town lying at the northern extremity of the Aravulli 
mountain chain, and distant some 280 miles, as the crow 
ilies, from Ahmedabad. The line will traverse the very 
centre of an important province, and its dimensions are 
sufficient to give it unusual importance. It will be 
admitted, therefore, that the Government should carefully 
consider the snitability of the proposed gauge to the duties 
arailway at least 300 miles long will have to discharge. We 
have reason to think that properdiscretion has not been used 
in this matter; and we feel certain that a grave mistake 
will be committed should the metre gauge be finally 
adopted. 

The Bombay Chamber of Commerce has sent a memo- 
rial on the subject to the Marquis of Salisbury. It isa 
temperately-written document, and its indictment of the 
narrow gauge system is sweeping, and to a great extent 
conclusive. Some of the arguments it contains are almost 
new, aud have been derived from practical experience. 
What these are we shallexplain presently. The memorial- 
ists begin by expressing their joy that a railway is to be 
made, and they assert that it will prove of “very great 
public utility ;” but they add, in almost the same breath, 
that the decision to make it on the metre gauge “ will 
nullify nearly all the advantages which this important 
undertaking would otherwise confer upon the local dis- 
tricts, upon the country, and upon all who are interested 
in the commerce of India.” The old argument in favour 
of narrow gauge lines is that they can be made much more 
cheaply than that of the normal width. It is to be feared 
that in many instances comparisons of this kind have 
been unfairly drawn. The Bombay Chamber of Commerce 
avoid this fault. They show that the cost of the new line 
will be about 67,500 rupees, or say £6750, per mile, that 
being the expense of the narrow gauge line between Agra 
and Delhi and Ajmere, while the Kattywar extension of 
the Bombay and Baroda and Central of India, 5ft. Gin. 
gauge road, has actually not cost so much, the expense 
being but £5320 per mile. Making allowance, however, 
for certain circumstances in favour of the broad gauge line 
in this case, the memorialists come to the conclusion that 
the entire sum to be saved by making the new road 3ft. 3tin. 
wide instead of 5ft. Gin. will not exceed £300 per mile, the 
country being so easy that the whole difference in the cost of 
the two systems would be that of the heavier rails and 
additional ballast required for the broad gauge track; and 
the memorialists then go on to show that the cost of work- 
ing the narrow gauge road must be greater than that of 
working the normal gauge line. Now little information 
has hitherto been available concerning the expenses of 
narrow gauge railways, and the data contained in the 
memorial in this connection are consequently very valu- 













able. 
and impartiality. The only test, it is contended, of the 
economical working of a railway is the average mileage 
cost of the haulage of a ton of goods. With some reserva- 
tion, we are willing to accept this definition as being 
sound. It is certainly sound without any limitation in the 
case under consideration. The expenses of hauling a ton 
of goods one mile were, in 1876, on the Great Indian 
Peninsula line *435d.; on the East Indian main line, *259d.; 
on the Jubbulpore branch of the same road, *413d.; on. 
the Bombay, Baroda, and Central India road, 555d.; and 
ou the Madras Railway, *730d.; the general average being 
‘478d. Turning now to the metre gauge Rajpootana State 
Railway, it appears that the cost of working has been 
1-026d. per ton per mile, or more than twice as much as 
the average of the four great broad gauge lines we have 
named, 

It will be understood that we are here dealing with a 
narrow gauge line which is not unduly pressed. If it were 
worked to the maximum limit of its capacity, it is probable 
that the expenses would be augmented, and this brings us 
at once to a most important point, which is that Indian 
railways have a very irregular traffic to conduct, and that 
they must be competent to cope with its maximum amount 
if they are to be thoroughly efficient. It is urged, and 
with much reason, that at this moment the broad gauge 
lines are not able to deal with the trafiic thrown on them, 
and that a narrow gauge road will be very much worse off. 
Indeed, we have before us in our Indian advices a curious 
picture of the condition of affairs on the railways. Since 
October, 1876, there has been a complete block on the 
Great Indian Peninsula and East Indian Railways, partly 
due to the necessities of the famine districts, but also attri- 
butable in no small degree to the great export trade in 
grain and seeds which the railways have called into exist- 
ence. The East Indian Railway Company, on the 18th of 
May, 1877, published a notice with reference to their 
through trafiic to Bombay which runs thus:—“ It having 
been found necessary, with a view to avoid a continuance 
of the block of loaded wagons at Jubbulpore Junction, to 
limit the quantity of traffic vid Jubbulpore from the East 
Indian Railway, consignors of goods at East Indian Rail- 
way stations are warned that the accumulation of goods at 
East Indian Railway stations for conveyance in that direc- 
tion is considerable, and that the despatch of further con- 
signments is for the present very uncertain.” And it is 
beyond doubt that large quantities of grain are now rotting 
at the road-side for want of means of transport. The rail- 
ways are short of rolling stock, and the East Indian Com- 
pany have ordered fifty locomotives and 1000 wagons, while 
the Great Indian Peninsula Railway Company have ordered 
forty new engines. Such facts as these all go to show that 
small or second-class lines are quite unsuitable for a coun- 
try like North-Western India, the development of whose 
wealth by railways is apparently progressing very 
rapidly indeed. As bearing on the question at issue, 
we reproduce here a suggestive paragraph from Major- 
General Kennedy's report on the measures used to 
relieve the famine districts, which report was presented 


to the Bombay Government on the 28th of last April. “It | 


has been clearly brought out,” writes Major-Gen. Kennedy, 
“by the facts of the present season’s famine traffic, that 


They appear to have been collected with great care 





| decided turn either for the better or for the worse ; 


occasions such as the present may arise when, in order to | 


feed a large population, grain has to be carried over single 
lines of railway for long distances, in quantities sufficient 
to strain to the utmost the resources of the best appointed 
lines on the standard 5}ft. gauge; and as it may be assumed 
that narrow gauge lines would be far less efficient, the un- 
suitability of the metre gauge for long lines of through 
communication cannot be put out of sight when thought 
is taken for the proper and efiicient administration of a 
country liable to be affected with drought and famine. 
Although the railway lines that have been concerned in 
the present case—i.r., the East Indian, the Great Indian 


trips will suffice, while no fewer than five trips are required 
on the narrow gauge line; and it has yet to be proved 
that the wear and tear of a 45 1b. rail will not be as much 
if a wheel loaded with 3 tons runs over it five times as 
will be that of a 70lb. rail traversed twice by a 5 ton 
wheel. It is to be remembered, further, that the broad 
gauge lines—given rolling stock enough—can always rim 
at least as many trains in twenty-four hours as the narrow 
gauge line ; and this being the case, it appears to be proved 
that the ultimate capacity of a railway with a gauge of 
5ft. 6in. is two and a-half times as great as that of a metre 
gauge road, Recent experiments in the conduct of Indian 
railway traflic go to show that the utmost capacity of a 
5ft. Gin. single track road is not too much for the work it 
may be called on to perform. If this be the case, nothing 
can be urged in favour of narrow gauge railways for India 
which deserves a moment’s consideration. It is proper toadd 
that we ourselves have, in common with a very influential 
body of engineers in this country, been disposed to regard 
the narrow gauge system as suitable for certain portions 
of India. But assuredly we did not expect that any heavy 
demands would be made on the carrying capacity of such 
lines for many years to come. In a word, the Indian 
grain trade bids fair to assume colossal proportions, and 
may yet play a very important part in the supply of bread- 
stuffs to the Old World. Circumstances alter cases. The 
Indian Government have, it would seem, made a mistake in 
very good company; but they should now be cautious that 
they do not convert this mistake into a blunder by 
extending a system of railway construction which there is 
good reason to think is unsuited to the growing wants of 
a vast empire. The opinions of the members of the 
Bombay Chamber of Commerce would at any time be 
entitled to consideration. The fact that hundreds of tons 
of grain are rotting beside great railways is tolerably con- 
clusive evidence of the soundness of the arguments urged 
in their memorial. 





ARBITRATION IN THE IRON TRADE, 

THERE is a very special significance attached to the award 
which Mr. Dale, of Darlington, has this week issued in reference 
to the wages of ironworkers in the North of England. The 
employers claimed a reduction of ten per cent., and appointed 
Mr. Dale as their arbitrator. The men accepted Mr. Dale with 
as much confidence as their employers, and that gentleman, 
although at the head of a firm that employs over 10,000 men, 
and otherwise interested in the iron trade, was entrusted with 
the responsible task of deciding a question involving the wages 
of the ironworkers not of the North of England only, but of Scot- 
land and Staffordshire as well. After a long hearing, Mr. Dale 
has decided that at the present time it is inexpedient to reduce 
the wages of the men. He has come to this decision in spite 
of a decline of over 20s. per ton in the selling price 
of iron since the last reduction came into effect. Hitherto 
the wages of the men have been regulated according 
to selling price, as ascertained quarterly from the books 
of the various firms connected with the Board, but on 
this occasion it was shown by the men, and largely 
admitted by the employers, that the decline in selling price was 
almost fully compensated for by the reduction in the cost of pro- 
duction. It is not, however, on this ground alone that Mr. Dale 
has given his decision. His remarks imply an expectation that 
within the next two or three months trade will take a more 
and if for 
the better, as he seems to indicate, it would hardly be right to 
the men that they should now be called on to sutier another fal! 
of wages. Probably, also, Mr. Dale has been somewhat 
moved by the fact that the men have suffered reductien 
during the past three years representing in the aggregate pearly 
50 per cent., and that their present wages are less than they have 


| been for at least twelve years, although not, perhaps, less than 


Peninsula, and the Madras Railways—have failed to do all | 


that was required of them, or that was needful to meet 
the full necessities of the case, they have nevertheless, it 
may be truly said, largely contributed to save Southern 
India from a very great calamity ; but they have not done 
this with any margin to spare, or without some injury to 
particular sections of general trade or to individua! traders. 
The standard gauge lines have barely been able to satisfy 
essential and urgent demands ; and under similar circum- 
stances narrow gauge lines would probably have broken 
down altogether. Indeed, it is known that in the southern 
part of the Madras Presidency considerable inconvenience 
arose at a break of gauge.” 

We may, with the memorial of the Bombay Chamber of 
Commerce before us, take it as proved that narrow gauge 
linesare unable to meet thesudden demands likely to bemade 
upon them in India; and that they are far more expensive 
to work than broad gauge lines. At first sight, it is difti- 
cult to see how the latter statement can be true ; but we 
think we can clear up the point in a moment. When a 
given quantity of goods—say grain—has to be conveyed 
over a line of railway two systems of conveyance may be 
adopted, that is to say, we may run large trains at long 
intervals, or small trains more frequently. Now, on the 
broad gauge lines in India, a goods train complete weighs 
on the average 505 tons; but on the Rajpootana State, 
metre gauge railway, the average goods train weighs but 
200 tons, so that the broad gauge train is really two and 
a-half times as heavy as the narrow gauge train, while its 
speed is higher. The expenses of repairing a locomotive 
engine are, in certain respects, independent of its dimen- 
sions ; in other words, it will not cost twice as much to 
keep a broad gauge engine hauling—say 459 tons—in order 
as it will to keep a narrow gauge engine—hauling 180tons— 
in repair. The broad gauge engine again will burn less 

per ton per mile than the little engine, and four men 
can take charge of a 505 ton train, while a smaller number 
will not suffice for the 200 ton train. It will be seen that 
in this way a comparison of the cost of haulage per ton per 
mile must be inst the narrow gauge system. It is 
argued, we know, that the small engines being light, the 
wear and tear of permanent way will be reduced. But it 
is evident that to carry 1010 tons on the broad gauge two 





these of other workmen in the immediate neighbourhood. 
Altogether the award is one that will be likely to result for the 
best, and promote very materially the cause of arbitration—in 
which the men had begun to lose faith—although it can hardly 
satisfy the employers in this the hour of their dire tribulation. 


RECENT IMPROVEMENTS IN ITALIAN FIELD ARTILLERY. 

In the Proceedings of the Royal Artillery, Woolwich,in the part 
for June, 1876, vol. ix. p. 392, an interesting notice will be 
found, by Col. H. H. Maxwell, R.A., of the new light bronz*-field 
artillery recently adopted into the Italian service. The guns of 
this pattern are of bronze, the calibre being of seven centimetres, 
rifled, throwing cylindro-ogival shot tr shell with a muzzle 
velocity of 1312ft. per second, and can be drawn by four horses. 
For the minute details given in this paper, reference may be had 
to the memoirs themselves, but, as these are not generally 
accessible, except in our military libraries, or in the hands of 
members or hon. members of the R. A. Inst., we give our 
artillerist readers a very brief ske'ch of the principal points 
attained by these new and very light field batteries. The gun- 
carriage, with the exception of the spokes and felloes of the 
wheels, are entirely metallic, the trails being of tough plate-iron 
0°02 in thickness, the edges being turned over by the smith, ot 
right angles tu the plate, so as to avoid rivetting and angle 
iron. The wheels, with their cast iron naves between the checks 
of which the central ends of the spokes are bolted, do not greatly 
differ from those a good while since invented in our own service, 
and known as the Madras pattern : they are dished wheels, and 
are only 4ft. 2in, in diameter, a reduction of 10in. from previous 
patterns, This smallness of wheel involves a correspondingly short 
height above the ground level, in the chase of the gun and its 
trajectory ; but experience with the new gun has shown that no 
inconvenience is thus produced in loading; nor even in Italy, 
where high crops of maize are common, is this nearness to 
the ground found to be an evil. The great points gained are 
deemed to be the simplicity and lightness of the whole equip- 
ment, the gun throwing a projectile of about 84 lb., and carry- 
ing between forty and fifty rounds of ammunition in the 
limber boxes, with a considerable reserve in the accompany- 
ing wagon ; the weight being such that each gun is drawn by 
four small horses—whose average height is not given—mounted 
by small and light men ; the average weight behind each horse 
being 244 cwt. in the case of the gun, and somewhat more as 
respects the wagon. Almost the whole of this economy in 
weight is attributed to the diminution of the diameter of the 
gun-carriage wheel, for the radius of the wheel determines 
to a great extent the resistance to upsetting of the carriage. By 
asmall wheel we thus are enabled to adopt a narrow wheel 
track, and no difficulty has been found in serving these light 
guns where the interval distance between the wheels is only 
about 4ft. Furthermore the radius of the wheel and the height 
of its centre above the ground determines the length of the 
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trail, the angle made with which by a horizontal plane experience 
shows to be about the same in all natures and services of 
artillery. We can thus see that in field artillery the diameter of 
the wheel, is, in fact, the measuring unit for everything as 
regards scantling and weight, just as, as has been fully shown, 
the average weight of rolling stock of whatever denomination 
upon railways, upon any given construction, has for its measur- 
ing unit the width of gauge of the line. The most careful 
thought and great ingenuity are displayed in the more minute 
details of this system of field, and, as we might also call it, 
mountain artillery, more especially in the trail-eye and limber 
pintle, whereby by a slight change the connection between the 
trail and the limber ean without disconnecting these be made 
quite rigid, or the connection free or loose except in the direc- 
tion of traction. For all these details, however, we must refer 
to Col, Maxwell's paper, or to the original brochure in Italian 


of Capt. Pozzi of the Italian artillery, published at Rome in 1874, | 


the author having been the originator of this new ariillery 
equipment, 
vuide the design for every mechanical improvement in field artil- 
lery are very judicious and worthy of attention, No great improve- 
ments, he remarks, such as the great reduction in total weight 
obtained in this still efficient field gun, can be carried out without 
involving some corresponding disadvantages, and in making the 


unavoidable sacrifice at some such points, the principle should | 


always guide us of sacrificing and modifying, by preference, 
those constructive points which are of secondary importance, and 
leaving those conditions which are of greater value untouched, 
or at least entirely unimpaired. The advantage gained by the 


new equipment of the Italian 7-centimetre field gun as compared | 


with the 9-pounder horse artillery field gun of the British 
service, strikingly shows how large is the range of improvement 


obtained in the foreign service ; for each 100 Ib, drawn by the | 


Italian team, 138 lb, are drawn by the British team. 


TORPEDOES IN TURKEY. 

We learn from our correspondent at Braila, that the Turks 
have recently received some Whitehead torpedoes from Fiume. 
The necessary machinery for charging them with compressed air 
was also received with them. Some of these torpedoes have been 
charged on the quay at Braila, for the purpose of sending them 
on experimental trips across the Danube, and the results of these 
trials are not without significance. We have recently read of 


the failure of the torpedoes under trial by Germany, owing to | 


the impossibility, with present arrangements, of steering the 
torpedo in anything but smooth water. The same difficulty has 
been experienced in England and elsewhere. Like the Germans, 
the Turks have found the direction of movement of the torpedo 
in a river to be wholly uncertain; those experimented with 
passing across the stream in an irregular curved line influenced 
by the different velocities of the stream at different parts, and by 
eddies and small whirlpools, of which there are many at the 
scene of the trials. Until torpedoes can be more efficiently 
steered they will be more dangerous tools and leas dangerous 
enemies than has been yet admitted. 








COMBINED DUPLEX WHEEL 


BREAK LATHE. 

Wr illustrate on page 102 a strong wheel turning and break 
lathe, for surfacing and for general work, recently made by 
Messrs. J, and J. Kershaw, of Manchester, for a large ironworks 
and colliery in South Wales. The wheel lathe is driven by a 
double-geared headstock, and may be worked either single, 
double, or treble power, so that a pair of carriage-wheels may be 
turned on their own axle as in an ordinary wheel lathe, or the 
lathe may be used for turning and boring tires. The speeds are 
arranged also for turning the bosses of wheels, and axles*and 
similar work may be performed in the lathe. Both slide rests are 
self-acting by ratchet and wheel motions. The duplex headstock 
is worked by independent gearing, and is specially adapted for 
surfacing, turning fly-wheels, &c., up to 12ft. in diameter. The 
iace plate is Sft. in diameter, with internal gearing on the back, 
the speeds being arranged for turning large diameters or boring 
bosses, turning cranks, &e. The bed plates, of strong design, 
carry a compound slide rest and ordinary following headstock, the 
former being self-acting by ordinary gear. 
sufficiently clear to render full description unnecessary, and to 
show that the lathe is a fine tool, which will be found of great 
service in any large or medium-sized engineering works where 
either wheel turning or a variety of other work has to be 
performed, 
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SUPPLEMENT TO NOTES ON THE EARLY HIS- 
TORY OF RAILWAY GAUGE, RESPECTING THE 
ORIGIN OF THE 4rrt. 8$1x, GAUGE.* 

Communicated by Mr. W. P. MARSHALL. 


Av a former meeting of the Institution, a paper on the “ Early 
History of the Railway Gauge,” was communicated by Mr, William 


Pole, F.R.8., and in the course of the discussion on the it 
was stated that the original railway gauge, instead of 4ft. 


Shin., as at present existing, was 4ft. 8in., and that the Stockton 
and Darlington, which was the first public railway, was originally 
laid 4ft. Sin, gauge, and was afterwards altered to 4ft. 84in. gauge, 
in consequence of that having become the general railway gauge 
of the country. The result of subsequent inquiry that has been 
made upon this subject has been the confirmation of the above 
statement, and the addition of some further interesting information 
respecting the origin of the present 4ft. 84in. gauge, which clears 
up a point not before understood, and corrects some errors in pre- 
viously published accounts. It is, therefore, thought desirable 
for this information to be recorded in the Institution Proceedings 
by means of the present supplement to the above paper. 

The Stockton and Darlington Railway, which was opened in 
1825—the fiftieth anniversary of its opening having been recently 
celebrated—was made 4ft. 8in. gauge inside the rails, and 5ft. gauge 
outside the rails, these being 2in. width, of wrought iron rolled 
fish-bellied, with half-lap joints, and weighing 28 lb. per yard; a 
small portion of the line was laid with cast iron fish-bellied rails. 
A specimen of the original wrought iron rails is upon the table, 
which has been kindly lent by Mr. John Anderson, of Middles- 
brough, This gauge of 4ft. Sin, inside, and an even 5ft. outside 
the rails appears to have been at that time, and for a long period 
previously, the regular gauge for the colliery tramways worked 
by horses, that being the gauge of the chaldron coal wagons in 
general use ; and when locomotive engines were introduced, they 
were consequently made the same 4ft. 8in. gauge. The original 
engine that opened the Stockton and Darlington Railway, named 
Locomotion, which was made by George Stephenson at Newcastle, 
and is now preserved at Darlington station, was made 4ft, Sin. 
gauge, and remains so at the present time, the gauge between 
the wheel tires being 4ft. 5in.; the tires are cast solid with the 
wheels. 

The following information a the Stockton and Darling- 
ton gauge has been kindly supplied by Mr. MacNay, the secretary 
of that branch of the North-Eastern Railway. In the original 

* Paper communicated to the Institution of Mechanical Engineers at 
the May meeting in London 


His general remarks on the principles which should | 


The illustrations are | 


| Acts of 1821 and 1823, under which the railway was made, there 
was not any gauge specified ; but in the subsequent Act of 1828 
(three years after the opening) for extending the line from 
Stockton to Middlesbrough, it was provided ‘‘that the distance 
| between the inside edges of the rails shall not be less than 4ft. 8in., 
| and the distance between the outside edges of the rails shall not be 
| more than 5ft. lin.” This is the earliest case known of railway 
| gauge being fixed by Act of Parliament. The 4ft, 8in. gauge con- 
tinued upon the Stockton «and Darlington line for fifteen years, 
until the opening of the main north line between York and 
Dariington in 1840, when the gauge was altered for the purpose of 
removing the obstruction then experienced in the interchange of 
traffic, by allowing po A wagons of other railways to run upon the 
line ; as previously only those of the wider gauge wagons that had 
thin flanges co be taken on the line. The Stockton and 
Darlington was, however, only altered to 4ft. 8}in. gauge at that 
time; the reason for not making it the full 4ft. 84in. being that 
| most of the wagons employed on the line were the old chaldron 
wagons, which were slack to the 4ft. Sin. gauge, or had excessive 
side play, and the line being at that time laid mostly with stone 
blocks, having no tie between the rails, was liable in bad weather 
to get wide in gauge. The subsequent alteration to the present 
full 4ft. 8hin. gauge was carried out gradually as the course of 
repairs and the relaying of the line gave opportunity; and this 
| alteration was greatly facilitated by the circumstance of the rails 
| being laid on blocks, and not tied together by transverse sleepers 
| ag in the later construction of permanent way. 
Information has also been supplied by Mr. Carson, of the North- 
| Eastern Railway, Stockton, respecting the Clarence Kailway in the 
| same neighbourhood—opened in 1838 for passenger traftic by loco- 
| motives and previously worked by horses—that the gauge was origi- 
nally 4ft. Sin., and this was altered to 4ft. 8tin, about 1842, and 
the gauge was subsequently made 4ft. Shin. 

In reference to the gauge of the early colliery lines previous to 
the making of the Stockton and Darlington Railway, the following 
information has been supplied by Mr. Cuthbert Berkley, of Gates- 
‘head, manager of the Marley-hill and Springwell Collieries, New- 
, castle. The Springwell Colliery Railway, one of the oldest in 
| England, was laid to 4ft. Sin. gauge, and this was only altered 
| about 1854, when the Springwell line was connected to the Marley- 
| hilland other collieries, which were already in connection with the 
| North-Eastern Railway. The difference of the gauge was then 
| found out by running the North-Eastern Railway wagons over the 
| Springwell line ; the wagons would run, but the gauge was found 
| very tight, and the platelayers’ gauges were consequently altered 
| from 4ft, Sin, to 4ft, 8hin., and the new wagons afterwards put on 
the line were made for the 4ft. 8}in. gauge. 

The Liverpool and Manchester Railway, which was the second 
public railway, was opened in 1830, five years after the Stockton 
and Darlington ; and the conclusion drawn from the information 
received is that it was commenced at the Manchester end on the 
same gauge of 4ft. 8in., being laid by platelayers taken from the 
Stockton and Darlington, and using theirold gauges. In reference 





to this the following information has been received from Sir | 


John Coode :—“ It was stated to me personally by Mr. George 


Stephenson, that when the platelayers went from the Stockton | difficulty of getting water into the boilers when the unit 
and Darlington to the Liverpool and Manchester line, they took | valves were blowing steam into the feed pipes. At the 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of vur 
correspondents.) 





THE 8.8. SANTIAGO. 

Sin,—Having received THe EnGiInkER which was issued for 
Friday, February 16th, 1877, No. 1103, by the mail steamer from 
England, I was surprised to see an error as regards the consump- 
tion spoken of. In my letter to you dated February 10th, I stated 
she is 200 nominal horse-power, but works up to 1000 indicated 
horse-power easily, with about 18 tons of common coal per 24 hours. 
But I see it is represented as 68 instead of 18, a 6 being substi- 
tuted for 1, which makes the consumption appear extravagant. 
I may state that coming out here our indicated horse-power has 
averaged %67-H.P. with a consumption of 16°15 tons, or 16 tons 
3 cwt. per 24 hours, the coals being one-fourth Yankee slack and 
three-fourths Welsh ; our ship being 70ft. long, 3Sft. beam, 24ft. 
deep, 2000 tons burden, I trust you will correct the mistake about 
the consumption, Rost. T. SHEARMAN, 

2nd Engineer, 8.5 City of Santiago. 
Melbourne, Victoria, A., May 14th, 1877. 





UNIT AREA SAFETY VALVES. 

S1r,—I see by THE ENGINEER of the 20th inst., a letter on the 
above, and beg to draw your attention to the application of them 
to locomotives by some of the early engineers. In the early part 
of 1840, when in Liverpool, on the Grand Junction Railway, now 
part of the London and North-Western Railway, part of the locc- 
motive stock was provided with the unit area safety valves, as pei 
sketch, 








The valve box 1, was fixed on cylindrical part of the boiler near 
to the fire-box. The seat was spherical, with an aperture in the 
bottom, of lin. square to boiler. A brass ball, about 7in. diameter, 
was seated over the aperture ; two branches on the vaive box above 
the ball connected pipes 2 down to the feed water pipes between 
the pumps and the tender. When steam was stronger than the 
unit, it lifted the ball and went into the tender by the feed pipes. 
These valves were removed from the engines, I believe, fro:n the 

arty 





date men- 


their gauges with them as parts of their stock of tools, and these | tioned the maximum pressure was 50 1b. on the square inch. 


gauges were used as a matter of course in laying the rails.” The 
| orginal engine, the Rocket, that first ran upon the Liverpool 
and Manchester line at the competition in 1829, for determining 


, whether locomotive or stationary engines were to be adopted for | 


the working, was made 4ft. Sin. gauge, as shown by evidence pre- 
| served at Messrs. Robert Stephenson and Co.’s factory, Newcastle. 
During the progress of the line, however, the gauge was settled to 
be 4ft. 8hin. The following information on this subject has been 
supplied by Mr. Thomas L. Gooch, of Saltwell, Gateshead, who 
was engaged in the construction of the Liverpool end of the Liver- 
pool and Manchester Railway under Mr. George Stephenson :— 
“There was much discussion during the construction of the line 
sbout curves and the self-acting value of the conical tire in 
relieving the pressure of the flange against the rail, and the conse- 
quent need of a certain amount of play in the gauges of wheels 
and rails ; especiallyas considerably higher speed was contemplated 
(even before the ‘ Rocket’ was produced) than that on the Stockton 
| and Darlington Railway. I venture to think, therefore, that the 
extra sin. was given to meet these considerations, and that this 
was the true origin of the 4ft. Shin. gauge.” 

The conical tire appears to have been first used on the Liverpool 
{and Manchester Railway, the previous tires having been all 
j cylindrical; and as an increased play between the rails would 
| necessarily be required in order to give effect to the conical tire, 
| the most likely conclusion appears to be that the extra jin. was 
| then added to the gauge for that purpose, thus increasing the 


| 


| original 4ft. Sin. to the present 4ft. Shin. gauge. 








4ft. Shin., had to be used for the Grand Junction and the London 

and Birmingham railways, forming the through communication 

which was opened eight years later—in 1838—from the Liverpool 

and Manchester line to London; and 4ft. 84in. became conse- 
quently established as the standard dimension tor the gauge. 

| In several of the succeeding railways, asin the following list, 


to as the standard gauge. 
Railway Gauges. 


Original Present. 

med. ft. in. ft. in. 
Stockton and Darlington .. 1825 .. .. 4 8 . 4 8 
Liverpool and Manchester .. 1830 -- 4 8 . 4 & 
Grand Junction .. .. .. 1838 4 8] . 4 8} 
London and Birmingham 1838 4 8 . 4 8 
York and North Midland .. 1839 49 . 4 St 
Birmingham and Derby .. 1839 = 9 . 4 & 
Chesterand Crewe.. .. .. 1840 awit 9 . 4 8 
Manchester and Birmingham 1940 A Otiw,..:.4 8 
Manchester and Leeds .. .. 1840 4. 0P x 4 sb 


Some information respecting the original gauge of the Newcastle 
and Carlisle line has also been received through Mr. George Dove, 
of Carlisle. This line was in progress during the making of the 
Liverpool and Manchester, and the first portion opened was 
4ft. 8in. gauge; a part of this was single line, and afterwards 
doubled by adding an extra rail on each side, thus leaving the 
intermediate space between the two lines only 4ft. Sin. 








Tue Russtan Navy.—The Cronstadt correspondent of the Globe 
writes that last week experiments with electric lights teok place 
there under the supervision of the Grand Duke Constantine. The 
apparatus was fixed on board the Peter the Great, and emitted a 
light of such intensity that officers were able to read the small 

rint of English newspapers on board the steamer Olaff, moored 
our cables off. The Grand Duke has under contemplation to fur- 
nish all the forts of Cronstadt with electric lights similar to the 
one experimented with, the success of which caused him great 
satisfaction. We hope the Russian officers were edified. English 
newspapers, as a rule, must be uncomfortable reading for Musco- 
vites just now, 

SKETCHING CoLouRS.— We recently received from Messrs. 
Lechertier, Barbe, and Co. a little box of moist colours intended 
for beginners. This little box is of metal, of the usual moist 
colour box shape, contains ten colours—all, we are assured, with 
the exception of the sepia, which is a genuine compound, pure 
unadulterated pigments—and three brushes, and costs ls. We have 
tried it practically and find it decidedly good—remarkably good 
indeed considering the price. It is very portable, and will be 


found quite sufficient by most painters for sketching purposes. 
We do not know whether the price would admit. of the addition of 
hinges to the lid and.thumb and finger rings. onthe bottom of the 
box. The.eost of such additions probably would be insignificant 
and they would certainly add immensely to the utility of the box. 





the original gauge was increased }in. more to 4ft. 9in.; but these | 
were subsequently altered, and 4ft. 84in. has been since adhered | 


| 1°65 per cent. of carbon. 
The same gauge as the Liverpool! and Manchester Railway, | : 





Scarborough, July 24th. ALLAN. 


ALEX. 
IRON FOR STEEL MAKING, 

S1r,—It was demonstrated by me in 1872 that Cleveland pig 
iron could be made available for cast steel of good quality, at small 
expense. The apparatus I used was the common puddling furn 
which was almost unfit for the purpose, owing to the absence 
means for cooling the bottom. Iremarked to you at the time that 
with bottoms properly cooled the furnace was easily kept in order. 
Since then the process has been used here, and at one works no 
other process has been used for a long time, and have had no 
trouble when the bridges were cooled with air, or the bottoms by 
air blown under the necks and across the bottom to the ashpit, or 
where water bottoms and water bridges were used. 

The want in the Cleveland district of an economical process by 
which cast steel for rails can be made to compete with the purer ores 
of other slistricts, can be supplied, if the proper conditions for using 
my process are observed, as trials in the puddling furnaces show 
that merely running hot iron in the furnace in no greater quan- 
tity than a usualcharge, removed enough carbon, silicon, sulphur, 
and phosphorus from Cleveland grey forge to render it raw steei 
io a few minutes—which was done without any labour while in the 
furnace—and in which condition it could be poured from the fur- 
nace. In one case it was poured from the furnace with 1°61 per 
cent. of carbon, after being in the furnace about ten minutes. The 
average carbon of several trials with hot iron in a hot furnace was 
Cleveland grey forge gave 0°12 per cent. 
of phosphorus. and Scotch —Gartsherrie No, 4—gave 004 per cent. 
phosphorus under these conditions. In several ef these trials 
molten iron from cupola and blast furnace were used. But whex 
cold Cleveland pig was charged in the furnace, which was al; 
comparatively cold, the phosphorus was not reduced so much, it 
being 0°18 and 0°22 per cent., and the iron nearly ceased to be 
liquid, with about 2°50 percent. of carbon. Recent experiments 
by I. Lowthian Bell with Cleveland pig iron in ordinary puddling 
confirm the above results; he reports molten iron from « cupola 
gave puddiled bar iron with “328 per cent. of phosphorus, and cold 
pig iron charged in the furnace bar iron with 0°592 per cent. of 
phosphorus. 

By following the most favourable conditions for working the 
process—to use molten iron from blast furnaces in large reverbera- 
tory furnaces--each to contain a ton or more, using water bottoms 
and bridges, or cooled with strong currents of air, and feittled with 
ore and with cinder bottoms, and use the reagents—fiuorspor and 
ore—of my process, on the bottoms upon which the iron is poured, 
and tapped out at the limit of liquidity, or just before it would 
have come ‘‘to nature” if left in the furnace. In this condition 
it is raw steel, and can be transferred to a Siemens or other steel 
furnace and be converted into cast steel by further decarbonisation 
with ore, or the raw steel may become solid and charged in the 
steel furnace, where, by merely melting, it loses enough carbon to 
become suitable for cast steel rails, The loss of carbon being 1°10 
per cent., as per published experiments of Dr. Siemens with cast 
iron, this leaves 0°55 carbon and 0°12 per cent. of phosphorus with- 
out silicon, which is a tough and strong steel, highly approved for 
rails, If the process is prolonged in the Siemens furnace, more 
carbon is removed, and at 0°08 per cent. carbon the metal is a soft 
mild cast steel. If better steel is required from Cleveland pig, it 
is obtainable by using greyer pig iron, which remains liquid 
longer according to the greyness, and enables more phosphorus to 
be removed. In the foregoing trials No. 4 Cleveland pig was 
allowed to become malleable by leaving it in the furnace a few 
minutes longer, until the carbon was removed, by which time the 
phosphorus was reduced to 0 02 per cent., or about the same time 
that Nos, 1 and 2 would become raw steel. 

The use of the raw steel in hand puddling furnaces is attended 
with economical results, It comes to nature as fast asit melts ; a 
heat occupies fifty minutes, including charging, melting, working, 
and drawing, thereby saving of one-half the labour, coal, and 
fixed expenses, and all the ore for fettling—it fills the furnace 
with cinder gradually—and scrap iron for bottom are saved, and 
the quality is two classes better, according to Kirkaldy’s classili- 
cation, than obtainable from the same pig by ordinary puddling. 
It tests 55,000 Ib. tensile stress per square inch, with 25 per cent. 
elongation. 

The cost of converting No. 4 Cleveland pig iron to raw steel, 
including coal, labour, reagents, waste, and repairs of furnace, is 
about 7s. perton, business expenses, superintendence, interest, anil 
royalty notinceluded. The steel ingot can be made for less than 
the. coat of the purer pig irons af other districts used for making 
similar quality of steal. JAMES HENDERSON, 
ork, July 14th, 
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SANDER’S AUTOMATIC CONTINUOUS VACUUM BRAKE. 
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In our report of the excursion of the Institution of Mechanical | 


Engineers to Swindon on the 27th ult., reference was made to 
some trial stops made with the Sanders automatic brake which 
was fitted to the train by which the members were conveyed 
from Bristol to Swindon. 
than twelve months ago, but by a misinterpretation of the 
manuscript the name of the inventor was incorrectly given. We 
now give the necessary illustrations to show clearly the general 
design and construction of the brake as applied to the train 
above referred to. The action of the brake is as follows :—The 
two drums A B, Figs. 2 and 4, are exhausted, and act simul- 
taneously on the two opposite ends of the lever C, the lower 
portions of the drums, to which the lever connections are fixed, 
being of india-rubber, and, in the action of the brake, taking 
either of the positions shown in Fig. 2. The area of the drum 
A being greater than that of drum B, the pressure of the atmo- 
sphere on A pulls the lever into the position shown for keeping 
the brake off; but when air is admitted into the pipe along the 
train by the driver, or by either of the guards, or by an acci- 
dental separation of the carriages, the power of drum A is 
destroyed, and the pressure of the atmosphere on drum B is then 
free to act independently on the lever, to reverse its position, 
and instantly to apply the brake. Just before starting it is 
necessary to withdraw the air from the pipes and drums 
throughout the train. This is done by the driver, by means of 
a steam ejector conveniently placed on the engine. On the train 


being set in motion, the ejector is shut off, and the vacuum is | 


then maintained by a long-stroke pump, which is worked from 
the engine crosshead. A vacuum gauge is placed before the 
engine driver, by which he can at all times see what vacuum he 
has, and any defect in any part of the brake arrangements is 
immediately shown by this gauge, so that it is impossible that 
anything can be wrong without the knowledge of the driver. 
He cannot, therefore, be at any time deceived by it. Air can be 
admitted into the pipe along the train, for the purpose of apply- 


ing the brakes, by simple cocks G, as seen in Fig. 1, one of | 


which is conveniently placed within reach of the driver on the 
engine, and of the guards on each brake van. In Fig. 3 is 
illustrated, on a larger scale, the coupling shown on Fig. 1 
between the-ends of two carriages, on the piece of flexible pipe 
placed above the carriage couplings out of the way, and where it 


is very unlikely to meet with any harm. This coupling is | 


simply held together by the cross strain thrown upon the pins 
on the top part of it, and by the vacuum. In the van is shown 
an alarm whistle, which consists of a brass cylinder, with a 
whistle at the bottom, and in which is a weight made air-tight. 
When the train is in motion and a vacuum existing, the weight 
is forced to the top of the cylinder by atmospheric pressure; but 


as soon as the vacuum is destroyed, either purposely or by | 


accident, the weight immediately commencing to descend forces 
the air out of the bottom of the cylinder, and blows the whistle. 








GREaT YARMOUTH AND STALHAM (LIGHT) RatLway.—The first | 


section of ~ line, from Great Yarmouth to Ormesby, was 
inspected and passed on Monday last, the 6th inst., by Major- 
General Hutchinson, the Board of Trade inspector, and was 
opened for public traffic on Tuesday. The works have been 
executed by Messrs. Wilkinson and Jarvis, of Westminster, Mr. 
Pinn being their resident agent. The total length of the line to 
ao wed is about seventeen miles. A further section to Martham 
be proceeded with without delay, and, it is expected, will be 
pone for public traffic by Christmas next. This line opens up 
e Norfolk Broad district, ee accommodates a of ~ es aon 
which has hitherto been shut off from the ra way system. 
Facon, a all local people, under the chairmanship of Sir EE K. 
m, Bart., qntieipate 4 ® large traffic, 


This brake we illustrated rather more | 














BRAKELL’S PUMPING ENGINES AND BLOWERS. 


THE accompanying illustrations show various improvements 
in detail, and recent adaptations of a simple pump, blower, or 
air compressor, designed by Mr. C. Brakell, of Westminster- 
chambers, some illustrations referring to the earlier forms of 
which were given in THE ENGINEER of 6th October, 1876. 


Fig. 1 shows the design—except that the suction and discharge 
are at the top instead of at the bottom—of two of Brakell’s 
pumping engines now in course of erection for the local board 
for their sewage works. 


of Skipton, These engines are 

































































height. A similar pump is now in hand for the South Stafford- 
shire Mines’ Drainage Commissioners. 

Figs. 3, 4, and 5 show modifications of these machines as 
arranged to be driven by gearing, belt, or hand-power, and hav e, 
we understand, been recommended for ventilating purposes in 
India, to be worked by bullock power. The mode of obtaining 
angular reciprocation of the flat pumping diaphragm is clearly 
illustrated in these ee, the diaphragm being seen in the 
vertical position in Fig. 

The construction of these machines admits of very large valve 
area, and of the application of every description of valve, such as 





Fic. 3. 


Fie, 4. 
| capable of raising over seven millions of gallons of sewage per 


day to a height of 20ft. Their dimensions have already been 
given, under “ Contracts Open,” in Tok Encrnerr of the 6th of 
March last. The same figure also represents a Brakell air com- 
pressor for 15 Ib, pressure per square inch ; and one of similar | 


green, for 3 lb. blast pressure per square inch. 
. 2shows a pumping en 


capable of raising 60,000 




















Fia, 5. 
the circular plate valve, illustrated in Tak Encryrer of October 
6th, 1876; also a modification of the “ Perraux,” or lip valve ; or 
the flap valve shown in Fig. 5, the quick action of which is 


| secured by steel springs of the spiral, or coil, or flat form, or by 


similar means. For the sewage pumps 4 specially d 


design is now working at the Sanitas Chemical Works, Bethnal- | valve has given much satisfaction, and consists of an india-rubber 
| flap valve working loosely on a fixed brass spindle, the bearing 
e with vertical shaft, as made being cast in the solid india-rubber, which is said to entirely 
for Messrs, John Brogden and Sens, of Bridgend, South Wales, | obvigte the liability of sticking or j 


common in 


jamming, sewage 
gallons per ‘hour 80ft, high, The space | purap valves, These valves, moreover, allow of a full openine 
eceupled by this engine te ot. 6in. diameter, and ft, Sin, jn there heing no orons-hars or ribs, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 
n, Henry Pottin, Paria. 
sie = et ge ee Lat, used in Courrvarcea Lanp by 
team p’ wer, David Johnson, Hockley eath, near Birm' am, 
2514. Tope roneuhe in the construction of STOPPERS. for Borries, Jars, 





ae Aas An im) eh eo Warer Meter or water-power engine, Frank 
Walt" Haddan, Berna London.—A communication from Henry 
‘oburn, U8. 


2646, rg werden be in eg Pumps and Pumpinc Escines, ae 
Ashworth and Elijah Ashworth, Manchester. 

2647. ee in Water Merers or amperes for measuring an 
registering the quantity of water or other fluid flowing through ~ 
or other conduits, Thomas Melling, Grassendale Park, Aigburth, Lan- 





a a hollow articles, Nathan Thompson, P 
2516. "Improvements in Looms for WeavinG, Ferdinand Henry Ziffer, 
Manches 


2518. Im ovements in meaus or ap tus for Lockine the ADJUSTABLE 
Houpess of BicyciEs or velocipedes, Frederick Moritz Beral Bertram, 
Little Britain, London.—29th June, 877. 

2520. Improvements in apparatus f for LIGHTING and EXTINGUISHING Gas 
Fiames, Gerald C. Hopper, & London.—A com- 
munication from B. Diemer and Theodor Fendius, Berlin. 

2522. Seapeeome | in Courtine a ee toe a ble to railway and 
other carriages and trucks, Henry Lenton, Nottingham. 

2524. A new method of Pouyrins Waves, Frank Wirth, ’Frankfort-on- 
the-Maine, Germany.—A communication from Edward Bohlig, Eisenach, 





Germany. 

2526. Improvements in shrinking or Treatinc Woottey and other 
pag 4 ae, and in apparatus therefor, Robert McConnell, Glas- 
gow, N.B. 

2530, I pr ts in and 
of CORRUGATED Tunes and plates, ode Fox, I 

= . Sngeoremente in Barom ~_ and d apparatus connected therewith, 

k Bogen, Adelaide-road, London.—30th June, 1877. 

onee An improved apparatus for the Conveyance of Straw, Fiovr, and 
other materials or substances, Thomas Halliday, Haddington, N.B. 

2586.  ~ sateacaaaenaal in Tents, Waddington Brierley, Blackburn, Lan- 


for the manufacture 





2588. SN Evecrric Tetecrarus, John Muirhead, jun., and 
Alexander Muirhead, Regency-street, Westminster, London. 

2540, Machines for Wasutxo or Soakixo Borstes and other articles, 
onde ames Sherwin Clarke, Derby. 
234. I in for perforating or Borixsc Hoves in 
Coat or other minerals, Martin Macdermott, London 

2514. Improvementa in Sprino or Pocker Kwiv es, William Singleton and 
Edward Priestman, Sheffield. —2ad Jury, 1877. 

2546. Improvements in Hotpers for GLopes or shades for gas-lights, and 
in gas burner connections, John Garrett Tongue, Soutbampton-buiid- 
Us London.—A communication from John Joseph West, Chicago, 





2543. Improvements in MouLvinc Boxes employed in the manufacture of 
scoria bricks, William Charlton, Ripon, Yorkshire. 

2550. A novel Waitinc Issrxument, Frederick Soennecken, Bonn, 
Prussia. 

554. Improvements in the manufacture of Se_r-pnope.tinc Torrrpors 
and rockets, George Quick, Hull. 

656. Improvements in the manufacture of Barrets for Fire-arms and 
other like articles, and in machiaery therefor, William Robert Lake, 
South Loundon.—A communication from Wiliam 
Sebley and Henry Clay ‘Bull, New York. - Sed July, 1877. 

2558. Improvements in inachinery and apparatus for making Macarooss 
aud other fancy cakes and biscuits from soft dough, Daniel Morey 
Holmes, Harrington-square, London. 

2552. improvements in PLovcus or machines for iigging or raising 
— Ephraim Griffin, Selby, Yorkshire, and Charles Cousins, 

neoln 

2564. Improvements in the Necks of Botrves, Jars, and other vessels, 
= S apparatus for forming the same, Samuel Gee and George Gibbs, 

eda, 

2566 Improved apparatus for Savinc Lire at Sea, Matthew Webb, Iron- 
bridge, Shropshire. 

ted with for 


2563. Improvements in or t 
breaking or Repvuctne Srones and other hard and. brittle substances, 
parts of which improvements are also applicable to other similar 
purposes, George Dalton, Leeds. 

-—. Smarorenneats in Tents, Robert Harvey Hilliard, Upper Holloway, 

mdon, 

2574. Improvements in PortasLe Cookinc Arparatus, Thomas Develin, 
na — 4 P & 

2576. Improvements in Stram Cars and engines for propelling the same, 
William Wetmore Cryder, South “pan Seale A communica- 
tion from Louis Ransom, Stratford, New York. 

2578. Improvements in the construction of STEAM Borvers, John Henry 
Walker, Southwark, London. 

2580, An improved construction of Steam Borter, Adolfo Cozza, Queen- 
street-place, London. 

2582. Improvements in Harvesting MacHiNEs, 





yi 





William Paiateee 

Cranston, : street, London.—A communication from Walter A 
Wood, Hoosick Falls, New York. 

2534. lmprovemante in the construction of ATmMospHER: PreEssuRE 
Eyoines or mechanism, Henry Gardner, Fleet-street, London.—A com- 
——— from James Dobbie, St. Petersburg, Russia.—4th July, 

877. 


2536. Improvements in Excivatino Apparatus, Andrew Barclay, Kil- 
marnock, 1} 

2588. A new or improved Rattway Lire-Preservine Sionat, Joseph 
Higham, Wigan, Lancashire. 

2592. Improvements in Borrons and method of fastening the same, 


Alexander MacMillan, London. 

2504. Improvements in ‘the manufacture of Citrom vres, Hugh McCulloch 
Drummond, Irvine, Ayrshire, and William John Alexander Donald, 
Glasgow. 

259. Improvements in apparatus for INpicaTiNc, Reaistexinc, and 
Reon ATING the Speen of Exoines and rotating shafts for measuring 
the flow of water or gas, and for other purposes, John Clayton Mew- 
burn, Fleet-street, London.—A communication from Marie Jules Ravul 
Jacquemier, Neuilly, France. 

2598. New or improvea machinery or apparatus for Gavatne and Inxpica- 
TING the TaickNess of Parer and other materials, Edward Brasier, 
New-cross, London. 

2599. Improvements in Sewixne Macuines, William Dawes, Kingston- 
grove, Leeds. 

2600. Improvements in Srencn Traps, Matthew Wilson, Leadenhall- 
street, London. 

2601. A new apparatus for indicating and Recorpinu the Fares PayaBLe 
by Passeacers in cabs, ompibuses, and other public conveyances, 
Benjamin Templar, Birkdale, Lancashire. 

2602, An improved Manufacture of Rep Cotour, William Robert kame, 
South ton-buil London.—A communication from Jo 

Zeltner, Nate eny Bav: 


aria. 

2604. Improvements | in Harvestine Macutnes, William Robert Lake, 

London. — A communication from David 
Munson Osborne, New York.—5th July. 1877. 

2608. Improvements in Sprinc Sarety VaLves, Percy James Leeds Bol- 
land, Liverpool. 

2610, Improvements vd Ou Lone Isaac Pearson, Glasgow. 

2612 Impr of Aum, Peter "Spence and 
Francis Mudie Spence, Hanchesten 

14. ren in the ‘manufatture of Viotrr Cotovur, William 
Ro London. —A communication from 
Johann Selene, Nuremberg, Bavaria.—6th July, 1877. 

2616. Improvements in apparatus for and the construction of Bicycies, 


James Carver, Nottin; f 
ae Improvements in RAPS for gulle: ys sinks, and other places, Richard 
to Pumps for ships’ use, and for 


ewman Somerville, ae Irelan 

sen Improvements in and 
other purposes, James Hampson and James Kerr, Liverpool. 

2621. Improvements in Gas Evyornes, Louis Simon, Nottingham, and 
Henry Leerhoff Miller, Birmingham.—A communication from William 
Gilles, Cologne, Prussia. 

2622, Improvements in RETORTS or combustion chambers for steam 
boiler furnaces, applicable to horizontal land and marine boilers, George 
Kemble Stevenson, —_ Tower-street, London. 

‘in of a new chemical compound for 
the <item of Hives, and for other purposes, Frank W Frank- 
fort-on-the-Maine.—A communication from Friedrich Knapp, Bruns- 
wick, Germany.—7th July, 1877. 

2628. Improvements in MovuLpineG Macurinery or Devices, mage Benson, 
Southampton-buildin, 8, London,—A fro’ 

ant sansa pce ti _ rom é PW aaa 

mproved apparatus for WaTerinG Lawns, and other like purposes, 
David MeMechan, Manchester. , 

2632. Improvements in Street Tramways, George Frederick Deacon, 
Liverpool. 

2634. Improvements in the manufacture of LeatHEerR and in com: 




















unds 


and apparatus used therefor, Frank Wirth, Lig’ foantinongg e.—A 
communication from Friedrich Knapp, Brunswick, a. 
2636. Improvements in a Frire-Bars, Robert Robson Newlove and 


George Marshall, Notting 
2638. Im; 
aud 


yvements in a) pparats to be applied to Rearinc Macuin&s, 
ting to the binding of the we hehe d cut by such machines, Henry 
ames Hogg King, Newmarket, Gloucestershire. 
2640. An im; cual machine for Dustinc and SepaRatinc Mipp.inos and 
* Orrat, W Hougeat. Great Grimsby, Lincolnshire. 
2642. meg Marine Sarety Vatves, Robert Ediss Harris, 
kney, London,—9th July, 1877. 





2648. Improvements in Ps pega William Pretty, jun., er wich. 
> Pp’ Ou and Spirir Lamps, mun d Baller, Birming- 


2652. Improvements in and relating to | ap prion Arr Esorves, John 
oot aes and George Ashworth, Waterford, Lancashire. 
for o 
Lond on, 


thas. in apparatus for CLippine or SHEARING Horses, and 
like purposes, John Ramsay L’Amy, Warwick-square, 


fant 





2656. of Rores or Bayps for mining 
and ‘other hauling James Burn, Sunderland. 
2658. conneumal ARPING FRAMES, Henry Bernoulli Barlow, Man- 
chester. —-A communication from José M. Dalmau, Barcelona, Spain. 
2660. An improved construction of RaiLway Brake, Adolpho Cozza, 
Queen-street-place, London. 

2662. Improvements in the Treatment of MineRaL Paospuates for agri- 
cultural and Ng pr purposes, William Robert Lake, Southamp- 
ton-buildings, London —A communication from the Th. Pilter Com- 


aa. Imguovemente in Liquip Merers, William Paine, Anerley, Surrey. 
“ah communication from Edward Reade-Westhead, Paris.—l0th July, 
8 





2666. Impr ts in Lae a plicable to CiRcULAR 
Macutnes for making ca or Tibbed. looped fal David Hastings 
Hill, Nottingham. 

2670. Im spvehenie in the method and construction of Pace, chiefly 


pg le to stuffing boxes and other like purposes, and for formin me 

@ joints of steam, water, or gas pipes, John Robinson and Frederic 
John Robinson, Bradford. 

2672. tenprevemte in Direction or other Lasevs, and in the means 
coete d for attaching the same, Thomas Parker and George Augustus 


Leeds. 
2674. An ‘improved | FLask and Syrinor combined, William Morgan-Brown, 
, London.—A communication from Elie Lothon, 
Paris, —11th July, 1877. 


2684. Improvements in Door Locks and their keys, William Robert 








Lake, Southampton-buildings, | ondon.—A communication from Henry } 


Emanuel Russeil, New Britain, U.S 

2686. Im nvements in Foupine Birtrarp and BaGaTeLLe TaBLes, 
Edw: Smith, Stoke Newington, London. 

2690. Improvements in y for the facture of Wire Naiis 
and Suor Rivers, Henry Evane, Newport, Monmouthshire. 

2694. Improvements in constructing Furnaces or Taxks for melting 
glass and for other similar purposes, and an improved mixture of 
materials to be used therein, Francis Thompson Woodcock, Woodford, 
Gloucestershire. Pi 2th July, 1877. 

2703. Impr ted with Pin Fasteners and Sperincs for 
ARTIFICIAL Goms and Patvets, Arthur Charles Hempel, Kennington- 
road, London.—13th July, 1877. 

2753. Improved apparatus for Boerxinc Hyprocirsoyvs in FoRNACES or 
for heating purposes, Frauk William Haddan, Strand, London.—A com- 
munication from William Stewart and Robert John Stewart, Paterson, 
U.S. 

2757. Improvements in Direct-actinc Steam Pumps, William Craig, 
New-cross, London. 

2761. Improvements in machinery for Coms:xc Woot and other fibre, 
Herbert Anderton Foster, Queensbury, Yorkshire. 

2763. Improvements in PiaNorortes and like musical instruments, 
Edward Tyer, Old-street, Finsbury, London 

2765, Improvements in Sewitno Macuines, Charles Bastand, Percival- 
street, London.—19th July, 1877. 

2757. Improvements in Steam Boivers or generators, oo Hepburn, 
Live 

2773. Improvements in Sewine Macuinery, partly applicable to other 
machinery, William Henry Stephens, Gla~ 

2775. An improved Sarery Rockinc-woRsE 
Pike, Zdgbaston, near Birmingham. 

2777. Improvements in apparatus for DiscHaroine or Drawixe Liquip 
from Botr.es and si receptacles, John Henry Johnson, Lincoln’s- 
inn-fields, London. — A communication from Henry Galante, Paris. 

2779. An improved Decorative Compounp to be applied to walls and 
other surfaces, Alfred Tom Morse, Taunton, Somersetshire.—20th July, 
1877 te 

2781. Improvements in the manufacture of Curomates of Potash and 
gp BODAY Charles Stuart rvine, Ayrshire. 

2783. An improved Wasnina Macuine, Oscar Schimmel, Chemnitz, 
Saxony. 

2785. Taprovenents in apparatus for Makino [xrosions or EXTRACT? 
from substances by steam pressure, Robert Ulrich Etzensberger, St. 
Pancras, London. 

2787. Improvements in means or apparatus for Heatinc and VENTILATING 
GreesHouses and other places by means of gas, George Tidcombe, jun., 
Watford, Hertfordshire. 

2789. Improvements in machines for Cuttine Hay, Straw, and other 
vegetable substances, James Gadsby Richmond and Henry Chandler, 
Salford, Lancashire. 

279!. An improved apparatus for UsHarrinG, FLesHinc, and CLEANSING 
Hives, Auguste Gerard, Soignies, Belgium.- 2lat Ju/y, 1877. 

2793. Improvements in Wink Bins, Ernest Ruel, Paris. 

2795. The production of a new fibrous material suitable for SrrxntNo, 
Weave, and such like Fei wong aud the processes employed in pro- 
ducing the same, Edward Watson, Bishopsgate-street, London.—A com- 
munication from Oscar Blankenberg, Rybiusk, Russia. 

2797. A new or improved method of and apparatus for OprarsinG MoTive 
Power, William Robertshaw, West Vale, Halifax. 








val Cornelius Washington 


2799. Improvements in VeLoctrEDEs, such improvements being partly 
> igen cable to other oo, Samuel Davies, Devonshire-street, London. 
2803. Improvements in the Prevention of ‘Leakace in Boats, SuIPs, 


“Tonveno Boats, and other war vessels, Joseph Bennett Howell, 

ettie 

2305, An improved Everet, William Robert Lake, Southampton-build- 
ings, London.—A communication from James Whitehead and James 
Butterworth, Cranston. 

2807. Improvements in Acne Ores containing silver and certain of 
its compounds, copper and certain of its compounds, lead and certain 
of its < ee either severally or bi and r ing and ex- 

pacers Mh cme each or any of these ‘metals ree Sy and 
Farnham Maxwell-Lyte, Saville-row, London. 

2899, no Improvements in apparatus for Exu1BitINc PHoTOcRAPAIC or other 
Pictores, John Caspar Koch, jun., Berlin.—3rd July, 1877. 

2818. Improvements in PROPELLING Snips or VessEts, George Fellows 
Harrington, Ryde, Isle of Wight. 

2815. Improvements in Carpinc Enoines, Robert Foster Barker, Man- 


ester. 
—_ enn in Reartnc Macatxes, Theodore Gerrard, Huntly, 


2821. Improvements in UmBre.vas, Johann Carl Martin Steib, Hamburg. 
—24th July, 1877. 








Inventions Protected for Six Months on the Deposit ot 
Complete Specifications. 

2852. Improvements in the construction of ARMouRED and other VEssELs, 
and armo' plates or bars, Thomas Ridley Oswald, Southampton, 
Hampshire. —26th July, 1877. 

2863. Improvements in Rock Dritt and other like machines, Auguste 
—— Goubert and Nathaniel Waterman Pratt, New York.—26th 

« y, 





Patents on which the Stamp Duty of £50 has been Paid. 

2674. Steam Enoines, Joseph Bernays, Newgate-street, London.—lst 
August, 1874. 

2701. Urtitisinc Sawpvst, &c., Richard Hodson, Blackwall, London.—4th 
August, 1874. 

2682. Croraes Wrincer, Peter Whiteside, Liverpool.—lst Au gust, 1874. 

2789. Looms for Weavixa Narrow Fasrics, Mason Pearson, Little Hor- 
ton, Bradford.—13th August, 1874. 

2692. Lioutine and VenxtizaTinc, John Rigby and Joseph Rigby, Man- 
chester.—4th August, 1874. 

2700, WATER-HEATING APPARATUS, Joshua George Wagstaff, Dukinfield.— 
4th August, 1874. 

2714. Sprino Marrresses, William Welch, Salford.—5th August, 1874. 

2718. Benpinc Metat Puates, &c., Robert Robinson, Preston.—5th 
August, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 

2147. Grinpinc Stone, Alfred Vincent Newton, Chancery-lane, London. 
—lst August, 1870. 

2178, Fowerat Carriages, John Edward Ridges, Wolverhampton.—4th 
August, 1870. 

2249. Locks for Raitway a John Matthias Hart, Cheapside, 
London.—l2th August, 18 

2217. Suppiyinc Mines with Licumine Gas, George Huntriss, John 
Swinburn, and James Wilson, Barnsley. —10th August, 1870, 


2185. Lowering, Hauuine, &c., AncHors, Frederick Rvbert Augustus 
Glover, Brading.—5th August, 1870. 


Notices of Intention to Proceed with Patents. 
4 Fa Warer by Steam, Thomas Sheppard and Walter Sheppard, 


ey: 
ca banc Generator, Thomas Sheppard and Walter Sheppard, 


ley. 
1176. Paeventisc Gunpowper, &., Exptopinc, Herrmann Otto Albert 
mil Griinbaum, Stratford. 
1192. Knitrinc Macuines, William Henry Abel, Laconia, U.S.—26th 
March, 1877. 
1208. RarLway Brakes, Peter Ormerod Whitehead, Pendleton. 
1212. Runwixo Gear of Traction Exowes, Emmanuel Joseph Albo de 
Bernalés, Brixton, Surrey.—27th March, 1877 
1229. FRICTION Coup.ines, John Clayton Mewburn, a Meebainaaty London. 
—A communication from Thomas a 
1230. Ratcuer CLutca, John Clayton Me —_ Fiect-atrest, London.— 
A communication from Thomas Aldridge Weston. 
1238. Gettinc or Breakinc Down Coa, George William Elliott, Chow- 
bent, Lan ire. 
1241. Trres for RaiLway Wueets, Frank Wirth, Frankfort-on-the-Maine, 
rmany.—A communication from Wilhelm Schmidt and Francois 
Gittens.—28th March, 1877. 
a 7 — &c., Stone, John Dickenson Brunton, Kentish Town, 
mdon. 
1257. We1ouinc Smatt Coat, &., John Scott, Overton, Lanarkshire, 
—29th March, 1877. 
1260. Painting. Macutxery, James Hird, —_ 
1271. Leak Stoppers for BOILER TUBEs, J ohn Connell, Glasgow.—31st 
March, 1877. 
1285. Paper Makino Macutnery, Andrew Masson, Edinburgh. 
1286. Bower Tuses, John Tannahill, a Lanarkshire. 
1287. Cocks, James Wotherspoon, Glas 
1239. Grain PotisHinc Macuinery, Carl _ a Dresden.—A communi- 
cation from Emil Menz. 
1296. Caimney Cow xs, William Robert Manders, Chelsea, and Richard 
heme Cave, Battersea, Surrey.--3rd April, 1877. 
1305. Openinc, &c., Casements, &c, Robert Adams, Southwark, 


Surrey. 
| 1306. Bicycues, &c., Charles George Virgo and Abraham Akeroyd, Brad- 
ford 





nm, Gloucestershire. 


ord. 

1313 Exuausr Nozzugs, Philip Middleton Justice, Southampton-build- 
ings, London.—A communication from Thomas Shaw.-—4th April, 
1877. 

1320. CoxstrucTinc Dress Fasteners, John Wall, Birmingham, and 
James Newman, Small Heath, near Birmingham. 

1824. Sucar-cane Mitis, W illiam Renny Watson, Glasgow. 

1336. Botries and Stroprers, William Townsend and Simon Casson, 
Dewsbury. 

1337. Trimmixc the HERLS and Soves of Boots and Suogs, William 

bert Lake, Sout London.—A communication 
from James Henry Busell. —5th April, 1877. 
1354. Srencu Traps, William Robert Lake, Southampton-buildings, Lon- 
ion —A communication from John H. Mackie. 6th Apri’, 1877. 

1364. Matcu-poxes, Max Hesse, Manch aA ication from 
Julius Marx and Isaac Heine. 

1367. Paorocrapny, William Morgan-Brown, Southampton-buildings, 
London.—A communication from John Robert Johnson.—7th April, 
il8i7. 

373. PropeLtinc Vessers, Alexander Wilsun, Wandsworth.—9th April, 
"1877 








1398. Sream Boiters, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from René Constant Duchesne.—10th April, 1877. 
1422. Pocker CiGar and Gas Licuters, Alexander Melville Clark, Chan- 
—on London.—A communication from George Selden. —llth April 

1877. 

1436. Mixcixe Apparatvs, Jean Nadal, Southampton-row, London. 

1438. Maxine Packets of Seipiitz, &c. PowDeERs, William Robert Like, 
Southampton-buildings, London. — A communication from Charles 
Russell Doane.—12th April, 1877. 

1495. SHow BiLLs, &c., Charles John Guy and Frederick Spencer Guy, 
Finsbury, and William Henry Dale, Euston-road, London.—l7th Apri, 


18 
1503. Duptex Pumpixc Excryegs, William Morgan-Brown, Southampton- 
buildings, London.—A communication from George F. Blake. 
1510. Currinc Loar Svear, William Knibb Illingworth and William 
Walkington, Leeds.—18th April, 1877. 
1556. Caversc’ ALKALtgs, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—A communication from Dr. F. Loewig and Gustav Loewig. 
—20th April, 1877. 
1635. SHotries, Henry Stocks, Leeds, and Ben Stocks, Huddersfield.— 
26th Apri, 1877. 
1702. Propucine, &c., Evectric Sicnats, Frederick Henry Varley, High- 
bury, London, 2nd May, 1>77. 
1726 ‘PLaTE-PRINTING Presses, Robert Neale, Brooklyn, U.S.—3rd May, 
1877. 


1871. Recorpinc ELEctric TeLecrapus, Carl Heinrich Siemens, West- 
minster.—A communication from Dr. Ernst Werner Siemens, Berlin. — 
14th May, 1877. 

1999. NatLine, William Morgan-Brown, § 
—A communication from Lyman Reed Blake. — 22nd May, 1877. 

2119. Copy-pooxs, Eugene Franklin Goodman, Finsbury-square, London. 
—31st May, 1877. 

2127. FasTENERS ‘for NEcKTIESs, &c. 
London.—1lst June 1877. 

2169. Horsesnogs, Edward Griffith Brewer, Chancery-lane, Londun.— A 
communication from John Douglas Billings.—4th June, 1877. 

2228. Sprine Back for Accocnt Booss, George Henry Cannon, Romford 

| —Sth June, 1877. 

2378. VenTILaTION of WaTeR-cLOsets, Thomas Waller, Fish-street-hill, 
London.—19th June, 1877. 

2450. Loapine and UnioapinG Mive Caces, Walter Ridout Wills, Row- 
ley Regis, Staffordshire.— 25th June, 1877. 

asa Revays for Evecrric TeLteGrapus, Carl Hermann Gustav Risch, 
Brockley, Kent —26th June, 1877. 

2477. Concrete Bricks, Spencer Haywood, Peckham-rye, Surrey.—27th 
June, 1877. 

9526. Treatinc Wooten, &c , Fasrics, Robert McConnell, Glasgow. 

2530. CorrucaTep Tuses and P.iates, Samson Fox, Leeds.—30th June, 
1877. 

2588. Etecrric TeLecrapas, John Muirhead, jun., and Alexander Muir- 
head, Westminster. - 2nd July, 1877. 

2554. SELF-PROPELLING ToRPEDOES, &c., Geo Quick, York. 

2556. Barres for Fire-arms, William Robert Lake, Southampton-build- 
ings, London.—A communication from William Schley and Henry Clay 
Bull.—3rd July, 1877. 

2568. BreaKING, &c,, Stones, George Dalton, Leeds. 

2573, PLovens, Richard Hornsby, Grantham. 

2575. Cuttine up Tornips, Richard Hornsby, Grantham. — 4th July, 
1877. 

2586. EXxcavatinc APPARATUS, Andrew Barclav, Kilmarnock, N.B. 

2594. CuromaTes, Hugh McCulloch Drummond, Irvine, and William John 
Alexander Donald, Glasgow.—5th July, 1877. 

2616. Bicyoves, James Carver, Nottingham.—7th July, 1877. 

2642. Marine Sarety Stanps, Robert Ediss Harriss, South Hackney, 
London,.—9th July, 1877. 

2647. WaTER Meter, Thomas Melling, Lancaster. 

2660. Raiway Brake, Adolfo Cozza, Queen-street-place, London.—10th 
July, 1877. 

2666. ‘CincuLaR Macuines, David Hastings Hill, Nottingham. 

2675. Bortnc WELLs, William Rowles, Rickmansworth, Hertfordshire. — 
1ith July, 1877. 

2686. BinttaRD, &c., TABLES, Edward Smith, Stoke Newington, London. 
—12th July, 1877. 


AS eee an interest in ae any one of such applications 
shoul er ations in writing of their objections to such a vation at 
the office of the Commissioners of Patents within twenty-one days after 
date. 


List of S cations published during the week ending 
ann 4th August, 1877. 

$222*, 4d.; 4500, 6d.; 4524, 2d.; 4596, 10d.; 4652, 6d.; 4680, 6d.; 4765, 
1s. 4d.;'4859, 6d.; 4909, 6d.; 4918, 6d.; 4923, Is. 4d.; 4939, 6d.; 4941, 6d. ; 
4947, 6d.; 4948, 6d.; 4965, 1)d.; 4977, 6d ; 6008, 64.5 5008, 6d.; 5006, 6d.; 
5008, 2d.; 5010, 6d.; 5018, 2d.; 5019, "ad.; " 2d.: 5028, 2d.; 
5030, 6@.; 5032, d.; 5038, 4d.; 5041, 4d; Stet ea. 5045, 4d.; 
5048, 2d.; 5049, 4d.; 5050, 6d.; 6061, aa; 5053, 2d. 5055, 4d.; 5058, 2d. ; 
5059, 2d.; 5063, 2d.; 2, 4d.; 8, 6d.; Ar 2d.; 9, 2d.; 18, 2d.; 24, 2d.; 
26, 2d.; 30, 6d.; $5, 4d.; 36, 6d.; in’ se “Ay 2d.; 2 2d.; 54, 2d.; 54, 2d; 
55, 2d.3 56, 2d.; 57, 2d.; 58, 2d.; 59, 2d.; 60, 6d.; 62, 2d.; 63, 2d.; 5.34.5 
68, 6d.; 69,44 ; 71, 4d.; 72 20,5 73, 2d; 5, 2d.+ 78, 4d.; 79, 4d.; 80, 4d.; 
$1, 2d.; 82, 2d.; 86, 7, 2d.; 90, Wd.: 94, 2d.; 9S, 2d.; 101, ‘oat 102, 
Qd.; 106, 2d.; 111, 44.; 112, oa. 125, 2d.; 180, 8d.; 140, 24.; * 4d.; 146, 
Qd.; 152, 4d.; 166, 4d.; 192, 6d.; 194, 6d.; 216, 6d.; 229, 6d.; 230, 6d.; 336, 
6d.; 1253, 6d.; 1341, 4d.; 1348, 6d. 1350, 8d.; 1514, 4d. 


*,* Specifications will be forwarded by post om. Nes Patent-office on 


+} + hnilai 


London. 





, Thomas William Jones, City-road, 











rece of the amount of price and postage. Sum 1s. must be 
bi fice Order, a at the "Post-o ce, 5, fe 
Hlotbora, 0 H. Reader Lack, her Majesty's Patent-office, ‘Sou 


ampton- 


aif CGhanewey- tame, London. 
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THE ENGINEER. 





__ Ave, 10, 1877. 











ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 





. Dayinc Yarn, IW. L. Wise.—Da'ed 7th December, 1876.—(4 commu- 
6d. 


ostly dispensed with, the yarn being mounted on a frame, 


WicatIon. ) 









ie of the drying mi 
2 d assist the drying. 
742. Sream Provcus, H. Turnill.—Dated 7th December, 1876. 6c. 

the plough, which works between two opposite engines, is made with 
gular frame at the rear mounted on wheels. and the ploughsbares 
hed toa double bar arrangement on each side, which bars are 
when the machine has to bo turned, by the pull of the rope of 
e engine on the opposide side, acting on a quadrant hinged to the 
mainframe. They are held up by an inserted catch. The ends of the 
double bars on each side ride in slots in the main frame and lift together 
in a parallel manner. 

4743 Easet Atscm, W. Marz.—Dated 7th December, 1876. 6d. 

This relates to joining an album with an easel by means of three 
gudzeons arranged in a triangle and engaging in plates on the lower side 
of the album. The album rests on two projecting bent springs, which, 
as the leaves are turned downwards, are gradually pressed into 


chine to blow air outwardly through the 







4772. Looms, W. Lord and G. Jackson,—Dated 9th December, 187°, —(Not 
Leth.) 2d. 


proceeded .) 2d. 

Antifriction bowls (against which the shuttle acts) are fitted in the 
shuttle-box in place of the swells ; they are mounted on the finger con- 
nected to the cricket bar. 

47783. koa Boots, J. Dean.—Dated 9th December, 1876.—(Not proceeded 
with.) 2d. 

A knickerbocker is attached to the top of the boot, sewn to the back of 
it, overlapping it, and fastened in front with a button. It is made of kid 
leather with elastic side springs. 

4774. Fucters, @. Bartlett.—Dated 9th December, 1876. 6d. 

The filter is self-cleansing. It hasan upper compartment for the water 
from the source, then a reservoir for the tiltered water, with perforated 
bottom ; then a bed of filtering material, also with perforated bottom ; 
then, (lowest)a refuse chamber. The water descends by a pipe to this 

st, and rises through the bed to the reservoir, whence it can be drawn 
off by atap. When the filter bed has to be cleansed, the outlet of the 
refuse chamber is opened, and the water in the second chamber descends, 
carrying off impurities. Pipes admit air to the chamber of filtered water 
and to the refuse chamber. 

4776. Lacy Macuines, B. Hallatt and E. Mason.—Dated 11th December, 
1876. 6a 

This relates chiefly to producing a greater variety of effects by working 
a single tier of jacks by the successive movements of two or more jack 
lockers in combination with suitable selections made by a jacquard. 
4777. Swine Mrrrors, H. S. Sitwell.—Dated 11th December, 1876.—( Not 





in the frame. There is a hinged projecting piece on each branch of the 

frame to hold the upper part of the album. 

4745. Morive Power, 4. W. Cook.—Dated 7th December, 1876.—(Not pro- 
ceied with.) 4d. 

Fuel is burnt in a strong closed chamber, into which air is forced, and 
the heated air is made to work a piston of the same stroke as the air 
pump. The fuel is contained in an upright tube with grating at bottom. 
it sinks as it is consumed. 

4749. Boors anp Suoes, @. Richardson.—Dated Tth December, 1876.—(Not 
proceeded with.) 2d. 

Instead of the tabs attached for drawing on the boot, metallic or other 
apertures are formed, into which a movable hook is inserted. 

4751. Sutrpnvrovs Acrp Gas, F. T. Bond. — Dated Sth December, 1876.— 
(ot proceeded with.) “2d. 

Common alum combined with some sulphuric acid is used to decom- 
pose hyposulphite or sulphite (of sodium, e¢.g.). The salts are supplied 
separate in a dry form, and are mixed in the presence of water. 


4752. Ventitation anp Heatino, F. T. Bond.—Dated Sth December, 1876. 
—(Not proceeded with.) 4d 
A T-tube is fixed with its open stem (in which is a throttle valve to 
regulate admission of air), passing through the wall of a room to the out- 
side. Gas is supplied by a pipe to the interior, and burns at the end of 
the upper arm, over which is a globe; the lower arm is closed. Air 
ers, 1s heated, and passes into the room. In another case, a stove is 
t of 4 cylinder enclosing a truncated copper cone inverted and 
with gas. 











. Warerrroor GaRMeEnts, T. Rowley.—Dated Sth December, 1876.— 
Yot proceeded wit! 2d. 

» flannel is united with calico or other cotton woven fabric by inter- 
n of dissolved india-rubber on the waterproof fabric. 

Spaincs and Rotiers FoR WRINGING AND MANGLING MACHINES? 
.» B. Smith aad P. Wolstencrest.—Dated Sth December, 1876. . 
wing for pressing the upper roller on the lower is made of a flat 
strip bent into volute form at each end. Bolts pass through the 
rame and the innermost coils ; the central part is carried over the 
of the upper roller, on the bearing of which a screw through the 
presses. One roller is made tubular with a central axle, having 
end furthest from the spur-wheel an enlargement fitted loosely 
the tube with a hole in it, through which passes a pin fixed into 
‘ular rolier. At the other end both axles pass through holes in 
ne plate. The rollers can separate at one end while their axles 
1 the same distance apart. Rollers to be coated with india-rubber 
first fluted longitudinally. 

4755. Apuesive Piasters, 7. Hyatt.—Dated 8th December, 1876. 4d. 

The object here is to make plasters flexible and ventilating ; some of 
the means being, perforation to a large extent, putting the adhesive com- 
pound on in the form of spots or lines, putting it on strips of calico, and 
weaving these into an open network which is then stuck to a backing of 
sheet india-rubber or muslin, crimping the backing and spreading the 
material on the protuberances, using paper with a calico back for per- 
loration. 

756. Frsisuinc Corron Faprics, R. Wilson.—Dated Sth December, 1876. 

6d. 
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are 





The fabric wound on a roller is placed between two parallel rollers, 
which are then made to revolve alternately in opposite directions, pro- 
ducing friction with pressure. The upper roller is in adjustable bearings 
operated by water power, screws, or otherwise. 


4757. Exrincuisumnc Sparks, &c., P. S&S Justice.—Dated Sth D b 


led with.) 2d. 

A bolt passes behind the mirror, through eyes in lugs at the sides, and 
through holes in the two limbs of the stand; either end has a thread 
for a nut. 

4778. Furnaces anp Stoxine, G. Sinclair.—Dated 11th December, 1876.— 
(Not proceeded with.) 2d, 

The movable bars are fixed together in pairs (with one or more fixed 
bars between pairs), They rest on rollers held by transverse beams, and 
are moved outwards and inwards only by a transverse shaft, having discs 
with pins on it; their front ends form the bottom of a hopper which has 
a vertically sliding door with hinged flaps. A flying bridge is fixed across 
the fire bars at some distance forward from their inner ends. 

4779. Manvuracture or Gas, W. P. and C. &. Cherry.—Dated th 
December, 1876.—{ Not proceeded with.) 2d. 

Oxygenated steam, from nitrate of soda or chlorate of potash dissolved 
in water, is ed through a carbunaceous substance heated in retorts, 
then through air-tight chambers charged with water and benzoline or 
petroleum spirit. 

4780. Grass, F. Siemens.—Dated 11th December, 1876. 6d. 

This relates to fining. An vblong fire-clay boat divided into two by a 
cross partition, swims in the liquid glass in the tank furnace. In the end 
compartment are holes opening under the surface of the glass in the 
tank. Glass flows in and becomes more fined by action of heat at the 
surface than below. It sinks to the bottom, and there are openings in 
the partition admitting it into the next compartment, whence the glass 
is worked out. by an operator. 

4782. Foon, WW. W. Auld.—Dated 11th December, 1876.—(A communica- 
tion.) 4d. 

This relates to combination, in suitable proportions, of meat fibrine, 
albumen, gelatine, and extractum carnis pulverised. 

4783. Roiver Skates, J. Mackay.—Dated 11th December, 1876. 64. 

Two axles are fixed to the foot-stock, and each has a central spherical 
projection on which one of the two rollers plays having a corresponding 
recess ; axle and roller, thus form a universal joint. The sides of the 
rollers are cut away to allow cant, and, to prevent jarring, liners of india- 
rubber are provided on the inside of the cut-away portion or on the axle, 
provided with a metal bush or washer. 

4784. Sream Pomps, J. Cameron.—Dated 11th December, 1876. td. 

This relates to improvements on No. 4951, of 1875. The crank shaft is 
placed at right angles to a line drawn between the columns, and is sup- 
ported in a bearing which formsaconnection tothe columns. The passage 
for the fluid between the columns is cast with them. 

4785. Maxuracrure or Pratn anp Fancy Crorus, &., G. Rydill.— 
Dated 11th December, 1876. 4d. 

Silk rags and waste are washed, treated with acids or chlorides to re- 
move vegetable matters, washed with alkali, carded, condensed, and spun 
into imitation sealskin, &c. The removal of vegetable matters may be 
dispensed with. A — dyed yarn of wool, alpaca, or other material, may 
be combined with the silk yarn. The reversible worsted coating, pilots, 
reps, &c., are figured on either side with coloured silk warp or weft, &c. 


4786. Wasuineo Coat, Ores, &c., W. EF. Gedge.—Dated 11th December, 
1876.—{A communication.) 1(d. 

This comprises two sluice valves, one the’sloping side of the coal hopper 
over the screen, the other vertical, allowing proper retention of the load ; 
a grating, which permits passage and washing of the amassed mud and 
slimy coal, and keeps back floating impurities ; a compartment in which 
the deposited coal or slack is lifted by chain buckets of perforated sheet 
iron (letting the water escape); a valve, sheltered from mud and 











1876.—(Not proceeded with.) 2d. 

A tubular perforated hoop is attached to the mouth of the smoke funnel, 
and connected with the steam chamber or exhaust. Above the mouth is 
a covered cap with like tubular hcop supplied with steam. The cinders, 
&c., are thrown outwards into a water-box surrounding the upper part of 
the smoke funnel. 

4758. Treatisc Oxipes or Irox, D. McKechnie.—Dated 8th December, 
1876.—(Not proceeded with.) 2d. 

Purple ore (from iron pyrites) is, after lixiviation, heated in a kiln, 

formed of chambers separated from fireplaces below by a floor with 

es init. Planks or slabs are placed vertically over the a) ares, 

2 is charged, the planks are withdrawn (leaving flues), and the 

ed air and gases are admitted from below. The agglomerated material 

is afterwards broken up for the blast furnace. 

4761 ARMOUR-PLATES, J. H. Johnson.—Dated 8th December, 1876.~(A 
communication.) 6d. 

Wrought iron plates are made with welded steel webs or ribs. 

4763. Governinc Raitway Brakes, &. Garav.—Dated 8th December, 
1876. 6d. 
aking an electro-magnet the moved armature liberates a ratchet 
and a toothed section gearing with a wheel on the axle of the 
is then so moved by a spring as to withdraw a projection on it 
from a curved bar on the long arm of a lever, leaving the latter free to 
The short arm of the lever is thus withdrawn from pawis on a 
which, being left free, is revolved rapidly by a falling weight, 
yy the brake is applied. 
a aimee 8. Cocker.—Dated 9th December, 1876.—(A 
nication.) Sd. 
es to combining the coating and straightening in one con- 
is process ; the wire being passed from the s through the acid 
», then through the coating bath, thence ina straight line to the 
ic roller and drum, which are so far from the coating bath that the 
cooled and set before re-reaching them ; the drum is of such size 
that the wire ia not permanently set in winding. Wire is also passed 
continuously through a heating device, then through a oe apy bath, 
and thence in straight line to guide roller and drum, which are so far 
from the tempering bath that the wire is cooled and set before reaching 
them. 
4766. Movies or Jacks ror Spixxisc, W. Morgan-Brown.— Dated 9th 
December, 1876.—(A communication.) 6d. 

This relates to a rotating spindle on a footstep, combined with a bush- 
ing and bearing extending above the bushing rail, and a yarn receiver 
and holder movable with the spindle, and adapted to extend down over 
the upper part of the bearing ; also fallers,a movable carriage, — 
and faller wires; a bobbin and a bolster extend up within the of 
the bobbin of a yarn receiver and holder, and below the base to receive 
ind hold the yarn directed from the bobbin to the receiver or holder, &c 


4767. Breaxixc Down Coat, &., M. Macdermott and G. W. Elliott.— 
Dated 9th December, 1876. td. 

This relates to a wedging implement, in which the wedge, which has 
its thick end foremost, is drawn outwardly from the hole by means of a 
screw forming a continuation of it, and a screwed nut and lever, and 
effects the breaking by forcing apart free side pieces or cheeks, the 
opposite edges of which are always parallel. 

4768. Dimixisnixc Tne InrLamMaBitity oF Woop, G. R. McKenzie.— 
—Dated 9th December, 1876. 44d. 

Wood, in the form of boards or joists, is boiled with a solution of soda 
crystals (mono-carbonate of soda), the time varying, as also the strength 
of solution, while the boiling is, in some cases, under preasure. The wood 
is dried in a current of cold air. Mono-carbonate may be further applied 
in the form of paint, and a mixture of mono-carbonate and sawdust may 
be filled into the internal spaces of wall partitions. 

4770. ~— vor Leatuer Yarns, R. Middleton.—Dated 9th Decewber, 
1876. 6c 

To reduce friction of the foot in the trough, it is provided with two or 
more rollers. 

4771. Berr Cans, L. Brook.—Dated 9th December, 1876. 6d. 

The can is rendered air-tight by a valve (faced with india-rubber or the 
like), hinged and pressed bya spring against, ¢.g., the interior orifice of 
the spout. It can be opened by means of a rod extending back from its 
lower part through the can, with a terminal nob beneath the lever formed 
by thehandle. Or an external valve may be used. 





























easily inspected ; an arrang t for return of the water ina closed pipe, 
, | independent of the hing machine; a stop pin and plug for the stop- 
per, &c, 


4787. Drawixc axp Forcine Liguips, &., A. Goodwin.—Dated 11th 
December, 1876.—(Not proceeded with.) 2d. 

Within a case, which is partly circular inside, is a tube which commu- 
nicates with the fluid to be drawn or forced. A roller is caused to roll 
over and compress the tube against the case, forcing out the fluid and 
allowing a fresh supply to enter. 

4789. Srow1ne Corton, &c., W. R. Lake.—(A communication.)—(Not pro- 
ceeded with.» 2d. 

This relates to a self-fastening crate, to secure compressed material ; 
a flexible pipe between compressor pumps and jack ; valves worked at a 
distance from the jack ; a dog connected with the jack, to grip material 
tightly stowed ; a suspensory tramway ; an extensible post ; and a sus- 
pensory bearing piece for the jack, &c. 

790. Tuxeapino Screws, T. Garnett.— Dated 11th December, 1876. 6d. 

To rapidly throw into gear those parts by which the traversing motion 
of the thread-cutting tool is effected, there is formed in the rocking cradle 
a conical seat to receive a conical bush through which the cutter-holder 
shaft slides, by the action of which parts, along with screw stop cuts on 
the cutter-holder shaft, the shaft on making its return motion is quickly 
brought to rest without rebound or vibratory motion, and the comb or 
comb nut rapidly brought into gear with the regulator screw. 

4791. Opraisinc Fatry Matrers rrom Sewace, &c., 4. M. D. Graham. 
—Dated 11th December, 1876.—(Not proceeded with.) 2d. 

After precipitation of impurities, the wet mud is heated in a retort; 
the fatty acids driven off are condensed with the steam. 

4792. Maxine Tvyreres anv Bricks ror Bessemer Converters, &c., 
B. J. B. Mills.—Dated 11th December, 1876.—(A communication.) 64. 

The clay or other material, put in a cylinder, is forced down by action 
of a plunger through an open frame, from which project downwards rods 
adapted to form perforations in the mass passing through the former. A 
removable check-plate, for pressure, is fitted on the lower end. For Bes- 
semer converter bottoms, the bricks are made hexagonal with others of 
segment form to surround them and fit the shell which holds them in 
place. They have longitudinal perforations for air, and downwardly pro- 
jecting lugs for securing to the tuyere box. 

4793. Baxp Saws, W. Lanjfear.—Dated 11th December, 1876. 4d. 

The driving gear of an endless band saw is adapted to be driven either 
by steam power or by hand power, or by means of a treadle. 

4794. Vatves, J. Duck and D. Hancock.— Dated 11th December, 1876.— 
(Not ed with.) 

In ball valves the inlet is made at the top of the valve casting ; the valve 
has its guide, with which the ball valve lever is connected, below the seat. 
Water passes round the valve guide. When the ball lever goes down the 
valve is lifted, and when it goes up the valve is closed with the water 
——, the ball lever assisting. The principle is applied also to rib 
valves. 

4796. Wixpinc Brat, Risvon, &e., A, Biasche.—Dated 11th December, 
1876.—({A communication.)—(Not proceeded with.) 2d. 

This relates to mechanism by which the material is wound helically, 
so as to prevent entanglement. 

4797. Steam Borers, H. S. Coleman.—Dated 12th December, 1876. 6d. 

This relates to improvement of circulation. Two barrels, one over the 
other, are connected by several wide tubes, in which are circulation 
tubes about half their section, reaching a short distance up into the upper 
barrel and down to within a few inches of the bottom of the lower. The 
circulation tubes can be easily removed for cleaning the boiler, and they 
may be made telescopic. 

4798. Maxixc Horsxzsnors, /. 
December, 187@. Gd. 

The prepared bar passes at red heat into the moulding machine, where 
a piece sufficient for one shoe is severed by a circular saw, made to move 
forward at the right time. The severed part is pressed at its centre by a 
descending shaping block into a groove in a movable guide, whilst its 
ends come against a pair of jaws, causing it to be bent intoa bow. The 
jaws close and bend the shoe round the shaping block. Two projecting 
snugs on the shaping block come into contact with the ends of the shoe, 


Haslam and J. Judge.—Dated 12th 


and bend them downwards to form heels. Then the block ascends, the 
jaws 6) 4 open, and the finished shoe, by return of the guide, is thrown 
from e. 


4801. Paravvet Vices, R. Renton.—Dated 12th December, 1876. 2d. 
The jaws are formed with dovetail projections which slide freely in a 





dovetail groove in the bed of the vice. A set screw is passed ey 

the eye of the vice into a groove in the screw pin, to keep this in its 

place. A washer is placed on the screw pin inside the eye of the vice. 

The eyes of the jaws are drilled and slotted. 

4802. Pupp.iep Sreer or Iron, W. Mitford and R. Lester.—Dated 12th 
December, 1876. 2d. 

The spiegeleisen or like carbonising agent is introduced in a heated, 
granulated, molten or nearly molten state when the puddling process is 
nearly completed. 

48038. Rerriceratine AND MAKING Ick, R. Skene.—Dated 12th December, 
1876.—(Not proceeded with.) 24, 

The cooling liquid, such as brine or glycerine, is first used to refrigerate 
air, and afterwards to reduce the temperature of the water to be made 
into ice to, say, 32 deg. Fah.; the cold is then used to cause congelation. 
4805. Evecraic Licutino, &. Werdermann.—Dated 12th December, 1874, 

Carbon electrodes are coated with material like calcined magnesia, 
sulphate of magnesia, borax, boracic acid, sulphate of lime, fire-clay, &c., 
reducing flame, excluding air, and increasing light through volatilisation, 
Again, carbon pieces are curved to form parts of a circle ; one is secured 
in a fixed support, the other in an arm pivoted to this, which may have a 
balance weight (preferably escaping sand or liquid) or clockwork to 
regulate the action. Again, electrodes without regulator are formed of 
two concentric hollow carbon cylinders insulated by volatilisable 
material, which may also be put on the outside of the outer, and the 
inside of the inner. A strong air current passes up through the hollow 
space. 

4809. Rotter Skares, J. Page and G. Wells. 
—(Not proceeded with.) 2d. 

To avoid tilting of the foot board in turning, spindles are placed in 
hollow vertical bearings at the toe and heel end, slightly smaller than 
the socket of the bearings. Their upper ends are rivetted over the top 
of the bearing; their lower fixed to the axle, an india-rubber spring 
between socket and spindle keeping the rollers in their normal posi- 
tien. 

4807. Licurinc, Heatine,’ and Ventiatine, C. Ritchie. —Dated 18th 
December, 1876. 6d. 

To increase the light the heated products are hindered in their upward 
course by a perforated metal plate, or an unperforated plate to be 
brought over the chimney, leaving a narrow passage, or by an inverted 
tube. The course of the smoke may be inverted and brought up through 
the flame. A tube may be arranged to bring fresh air from an adjoining 
room to the bummer, avoiding exhaustion of the air where the gas is 
burning. 

4808. Ornamentinc Furs axnp Featuers, A. M. Clark.—Dated 13th 
Decenber, 1876.—(A communication.) -(Not proceeded with.) 2d. : 

The ornamenting is by application of body colours, like those used in 
gouache painting, by hand with a brush, or by stencilling or block-print- 
ing. Mordants are applied at the same time or after, 

4806. Nirrocet.onose, J. W. Bantock.—Dated 12th December, 187. 2d. 

The cleaned cellulose, 8 lb., is steeped in a mixture of nitric acid, 341b., 
sulphuric acid, 651b,, anhydrous sulphate of potassium, 1 1b. The nitro- 
cellulose is then drained and washed ; nitre or chlorate of potash is then 
added in solution under pressure, 

4810. Braces, J. H. Brierley. —Dated 13th December, 1876. 6d. 

This consists in placing the army leather ends between a double 
thickness of leather (instead of folding over a ring), and stitching and 
eyeleting the army straps securely at about the same angle as they are on 
the ring when worn. 

4811. Srups, &., J.C W. Je; Dated 13th December, 1876. 6d. 

At the bottom of a pillar fixed to a solitaire is a rounded plate projecting 
at right angles on one side ; an the other side isa yy ball or flat bead. 
The plate is inserted firm in the button-hole. The ball may be made to 
recede, compressing a spring. 

4812. Fare anv Distance Reoisrerino Apparatus, &. @. 
Dated 13th December, 1876.—{ Not proceeded with.) 4c. 

A paper strip is moved by clockwork, and on it press two “‘stylets 
when left to themselves, through the rising of discs, one of which has 
reference to courses, the other to home journeys. A transmission 
mechanism causes a stylet to act (say) every 100 yards. 

4813. Wrixprxo Macurves, W. Muir.—Dated 18th December, 1876.—(Not 
proceeded with.) 2d. 

This is to dispense with pirns, and enables the machines to wind yarns 
into a finished cop for the shuttle on a thin tube. The cop, as it is being 
wound, is pressed upwards against inverted revolving cones. 


4814. Looms, W. Mwir.—Dated 13th December, 1876.—{ Not proceeded with. 
2d 


Dated 13th Deceniber, 1876. 


ry’.- 


Brewer.— 


The strain on the dobbie or jacquard when the shed is most widely 
opened is diminished by connecting the levers which affect the shed to 
levers with a curved extremity, the lower part of which is connected to 
a spiral spring, and on rising toa horizontal position stretches the spring 
to its full extent, but ceases to stretch it in rising further. 


4816. AvTomaTicaLLy Orentne anv CLosine Tars, &c., 7. H. Blamires. 
—Dated 13th December, 1876. 2d. 

This consists in enclosing in a receiver mercury, water, oil, alcohol, or 
other incompressible liquid, which, changing in volume through tempera- 
ture, acts ona piston, or a flexible diaphragm of a cylinder ; or which 
may be confined in a curved pipe, like that of a Bourdon gauge. The 
motion is transmitted by mechanism and utilised for various purposes 
(controlling flow of water, air, or gas, regulating the temperature of 
buildings, &c.) 

4817. Seranatinc Water From Arg or Sream, &c., D. Gray. —Dated 
13th December, 1876.—{ Not proceeded with.) 2d. 

The air is made to strike against a plate opposite the inlet of the 
casing. An outlet valve for the water consists of a piston worked in a 
cylindrical shell by a float and lever. Holes are made in valve and shell, 
and when these are brought into a line the water escapes, 

4820. Portapte Ink, J. A. Berley.—Dated 13th December, 1876.—(A com- 
munication.) 2d, 

Paper, cotton, felt, wool, or other absorbent, is soaked in strong solu- 
tions of colouring matters, chiefly aniline dyes. Tae paper may be per- 
forated so as to be readily divided. The dye-impregnated substance only 
requires a little water. 

4822. Lamr wicks anp Burners, B. F. Stevens.—Dated 13th December, 
1876.—(A communication.) id. 

This consists (1) in constructing the perforated flame protector in two 
sections, one annular part of which is attaghed near the base of the cone, 
while the other is adjustable vertically ; (2) in the combination of a wick 
com of an upper asbestos section and a lower section of common 
wicking, with a stationary wick tube regulating slide and sectional flame 
protector. The lamp can be lit from the side, without removal of the 
chimney. 

4823. Cortine Fires, M. Mondon.—Dated 13th December, 1876. 6d. 

This relates to improvements on No. 3426, of 1874. The file is kept in 
position by means of a spring with terminal roller on the file. To 
portion the force of the blow of the hammer to the varying breadth of 
the file to be cut, a partly toothed rack is introduced between the movable 
carriages, its teeth gearing into those of along vertically placed pinion, 
which is turned in proportion as the breadth of the file increases, The 
pinion is mounted on a shaft provided with a screw to vary the position 
of the hammer, 

4428. Sanp Carriacr anv Distrisvtor, G. Lowry.—Dated 14th Decem- 
ber, 1876.—{ Not proceeded with.) 2d. 

A trumpet-shaped rectangular cl lied tube is on a hori- 
zontal axis in the line of the carriage’s motion, and oscillated like a 
pendulum by means of a crank, worked from the supporting wheels, dis- 
tributing the sand admitted from a hopper or screw above. The carriage 
is mounted on a central stem with terminal flange below, resting on 
india-rubber discs in a socket, while a ring of india-rubber round the 
shank comes close against the sides of the socket. The axle pins, too, 
are of special form. 
<—-. eee orn Escare Vatves, C. F. H, Bollé.—Dated 14th December, 

76. 6d. 

A spindle, passing through a double equilibrium valve, has an inverted 
valve facing at its lower end, that fits a seating on the lower side of the 
hole through the equilibrium valve. The upper end of the spindle has a 
plug, whose lower edge forms a flat valve fing, that rests on a flange of 
a tube forming part of the casing. A hat-shaped piece, with weights, is 
suspended on the outer end of the spindle. While the pressure is below 
& given limit, the valve at the upper end of the spindle is closed, that at 
the lower open, letting steam through the hole in the equilibrium or 
escape valve, and keeping this shut ; but, beyond a certain limit, the top 
valve and weights are lifted; this closes the valve at the lower end, the 
steam is shut off from the upper side of the escape valve, which is then 
opened to its full extent. 

4832. Raita, Grooves, Sasues, &c., oN Sars, E. J. Walford.—Dated 
14th December, 1876.-(Not proceeded with.) 2d. 

Plates of metal are pushed between contignous rails, &., on the skin of 
the ship to any part needing protection. 

4833. Prune Wine, W. Thompson.—Dated 14th December, 1876. 2d. 

Extract of prunes is prepared by steeping ground French prunes, for 
about two months, in rectified spirits mixed with water; and to it is 
added sugar, and liquor produ by steeping ground raisins in water ; 
the mixture is fermented at 70 deg. to 80 deg. Fah. 


4834. Sream Vessets, J, #. Spencer.—Dated 14th December, 1876.—(Not 
proceeded with.) 2d. 
For steadying, allow hulls of lighter draught are added out- 


side each of the wheels. They are divided into watertight com- 
partments, connected with pumps in the central hull. 
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837. Kyire-cueantne, G. Kent.—Dated 14th December, 1876. 2d. 

Rubbers ure made of linoleum, or like material, spread, when plastic, on 
a backing of canvas. 

4838. Toorn Grarine, J. Gee.—Dated 4th December, 1876. 2d. 

feeth are made with one side more inclined than the other ; the side 
least inclined is the driving side, and is of epicycloidal or other 
form to prevent friction. The other side is enlarged at the base to in- 
crease the strength. 

4839. CoLovrine Martens, G. Girard, E. Willan, and G. Bonchardat.— 
Dated 14th December, 1876. 4d. 

Yellow aureosine is got thus: Any of the phenols or diphenols is 
heated with a diatomic acid (oxalic, e.g.), till a reaction occurs. The pro- 
duet is treated with hypochlorite solution of an alkali or of alkaline earth. 
Then the solution is saturated with an acid, the mixture filtered, and the 
precipitate washed. Red aureosine is got when repens or hypo- 
lodite is used instead of hypochlorite. Yellow or red rubeosines are got 
from the aureosines by heating with dilute nitric acid, and precipitating 
the colouring anatter with chloride of sodium, 

4840. Sream Encines, P. Smith.—Dated 14th December, 1876.—(Not pro- 
ceeded with.) 2d. 

Three cylinders are grouped so that the axis of each is equidistant from 
those of the others, The greatest gnuee of all three connecting rods are 
about equal. Each piston has a shank sliding ina bored passage, which 
communicates with the inlet pipes. When any piston nears the end of 
its outward stroke, the shank admits steam to act on an adjoining piston. 
The exhaust steam is discharged through an inclosed space round the 
cranks, 

4841. Worxine Ramway Stenas, F. Cheeswright.—Dated 14th December, 
1876. 64. 

Each signal wire is, in its normal state, disconnected from its si 
arm, 80 as to be free to lengthen or shorten, according to temperature, 
without affecting the arm. But i diately the sig acts on the 
lever an electric current puts the wire in hanical tion with 
the arin, on which, therefore, it operates when the lever is pulled over. 
4842. Gas Merers, 8. Johnson.—Dated 14th December, 1876.—(Not pro- 

ceeded with.) 2d. 

Adrum with about a fourth—or 90 deg.~removed is fixed on a hori- 
zontal axis with bearings in an outer case. A pipe divided into two 
longitudinally rises from the outer case, through the opening in the drum, 
into one of two chambers in the other part of the drum, formed by a 
racial division ; a like pipe rises into the other chamber. The drum oscil- 
lates, and in doing so works valves on the pi One division of each 
pipe is connected with an inlet gas pipe, the other with an outlet. Drum 
and case are filled with water, the level of which may be regulated by a 
special arrangement described. 

48438. Passenour-Reoisrerine, V. S. Feeny.—Dated 14th December, 1876. 
6d. 








One or more swing styles are arranged at the entrance of the tram cars. 
They are connected with a barrel which, when they are moved in one or 
other direction, they cause to revolve, and also move one or two prickers 
or markers against a paper strip on the barrel, one marker acting when a 
person passes in one direction, the other when a person passes in the 


other, A supplementary marker may indicate the different sections of a 

journey. 

4845. Linimest ror Luxo Diszases, B. Spink.—Dated 14th December, 
1876, 2d. 


Nutmeg, loz : nutgall, 1 oz.; and calomel, } 0z.; are mixed, and one 
drachin of spirits of wine is added to associate the particles. The 
powder may be rubbed on alone or mixed with a fatty body, or taken 
inwardly with some liquid. 


4848. Treatino Sewace, &c., G. Rydill.—Dated 15th December, 1876. 
4d. 


This consists in utilising the extract refuse acid chemical substances 
used in extracting vegetable substances from animal fibres, and the 
refuse alkali liquids used in cleansing, for deodorisation and precipitation 
of sewage water, &c. 

4851. Renae, P. C. Bunn.—Dated loth vecember, 1876.—(Not proceeded 
pith.) 2d. 

Phospbatic iron compounds, such as found in Norfolk, are ground, 
lixiviated, and heated in a furnace with admission of air or steam to 
convert the lower oxides into the higher. The products are then dyed, 
or im pregeaied with sulphate of iron, or a weak solution of prussiate of 
potash. 

4852. Fornaces, &c., J. H. Johnson.—Dated 15th December, 1876.—(A 
comnunication. i on proceeded with.) 2d. 

To economise fuel, furnaces are made with two or more sets of fire- 
bars, one over the other, the spaces between bars in each lower set being 
smaller than in the set next above. 

4853. Vetocipepes, W. F. Burleigh.—Dated 15th December, 1876.—(Not 
proceeded with.) 2d. 

To avoid the tendency to pitch forward, on applying a brake, the seat 
is so fitted that it cam be shifted backwards or forwards as required, 
altering the centre of gravity. It may be wound forwards with the 
handles and moved backward by the weight of the rider. 

4854. Ozone Macuines, &e., J. C. Mewburn.—Dated 15th December, 1876. 
—(A communication.) 6d. 

A movable vertical tube of carthenware, unglazed except at the bottom, 
stands in water in a base dish of glazed ware, supported on legs, and 
having a short open central tube projecting a httle way up in the other 
tube. On a rim at its lower end phosphorus is burnt. A porous earthen- 
ware cover, placed on the base dish, embraces the vertical tubé, and in 
its sides are windows for inspecting the o tion. Ozone passes 
through the walls of the central tube and the outer walls of the chamber, 
— the acid and other deleterious substances drop into the water 
pelow,. 

4855. Locks, &. Hirsch aad M. 8tern,—Dated 15th November, 1876.—(A 
communication.)—(Not proceeded with.) 2d. 

This consists chiefly in arranging the bolt so that in its normal position 
it is out of the range of motion of the bit of the key; it is brought into 
its shooting or withdrawing position by a check or short cylindrical rod 
inserted in the hollow stem of the key. 


4858. Parer Boxes, I. J. C. Keyner.—Dated 15th December, 1876.—(Not 
proceeded with.) 2. 

This relates to making boxes from paper strips, so formed that the 
sides and ends can be formed from one side or portion, and the bottom 
from the other portion. The strips are cut from a wide roll by circular 
revolving knives working into cach other, and are fed into a machine, in 
which they are creased, folded, pasted, and made into boxes. 


4861. Lowerino Surrs’ Boats, F. R. A, Glover.— Dated 15th December, 
1876.—( Not proceeded with.) 2d. 

The suspending clips are pene in spring elips at the end of the boat, 
which clips are held closed by the butt end of Joathooks bea: against 
them, while the hook is held down horizontally by a fitting with 
movable cross pin. When this pin is withdrawn, the hooked end flies 
up, and the clip opens and releases the suspending hook. There are some 
inodifications of the method. 

4881. Artiriciat Stone, BE. De Pass.—Dated 18th December, 1876.—(A 
communication.) 4d. 

Hardwood ashes und water are used to make a weak lye and oily or 
resinous substances added to make a saponaceous solution. A little alum 
dissoived in cold water is added to the solution, which is then ready for 
moistening the sand and cement. 

4912. soe Dyes, W. V. Wilson and H. Cant.—Dated 20th December, 
1876. 2d. 

This aims at separating the secondary products, chrysaniline and 
chrysotoludine from rosaniline. The crude salts are first heated with 
caustic soda, and the resulting bases are digested wi ‘ial benzol. 
T re insoluble rosaniline base in a high state of purity is then collected in 
a filter. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


THE iron market of Staffordshire and Birmingham is this week 
unfavourably influenced by the war and the war rumours. The 
Turkish successes have made it clear that the campaign in Southern 
Europe will be prolonged beyond the ensuing winter; and the 
rumours touching Austria’s probable complication in the strife 
have originated fear that the struggle will be extended as well as 
prolonged. In view of this condition of things merchants and 
consumers are alike indisposed to negotiate for more than the small 
immediate necessities. 

To-day, Thursday, in Birmingham, and yesterday in Wolver- 
hampton, the buyers of both raw and rolled iron assumed a kind of 
defensive attitude. They would not commit themselves a week 
in advance of requirements, and no practicable quotation could 
tempt purchasers. 

It is long since first-class finished iron concerns in this part of the 
kingdom were working so few hours per week. To keep the men 
together, mills are frequently set on for the execution of orders so 
small that it it im le that the work can be attended with profit, 











Sheets remain, as for months past, in most request; but the 
makers are unable to see quite so far ahead as even a week ago, 
and there are fears that the usually considerable autumn ship- 
ments to Russia will this year dwindle to an unprecedentedly low 
ebb. Nevertheless there are inquiries on Northern of Europe 
account which should check too early a conclusion upon this head ; 
and if Russian crecit were as good as its disposition to buy, there 
would be little cause for depression, 

Common bars used by two fencing and hurdle makers are in 
somewhat improved request. The enterprise of the agricultural 


implement firms who have gone into this line displayed as well by | 


their presence at the ‘‘ Royal” in Liverpool, as in their advertising, 
is reaping its reward. The very low prices at which they can now 
do business is bringing forward agriculturists who for some time 
past have kept out of the market ; whilst altogether new trading 
is noticeable, 

Prices are upheld at the level of £9 per ton for marked bars, and 
descend by numerous gradations to £6 10s., and even a few 
shillings less in extreme cases, Plates are quoted at from £10 to 
£8 15s. and £8 5s, Sheets are plentiful at £8 forthe “ singles” of 
the bulk of the makers, though there still are mill and forge pro- 
prietors who own a brand of considerable repute, who decline to 
accept, even for thelr unbranded sheets, less than £8 5s, Such 
makers do not, however, object to take orders for doubles and 
latens on the basis of £8 for singles, namely at £9 10s. for doubles, 
and £11 for latens. 

The accumulation of high-class Staffordshire pig iron at the 
furnaces is leading to the further reduction of the output. A fur- 
nace at Brierley-hill, belonging to the Earl of Dudley, has been 
put out since my last; for there is no probability of an early in- 
crease in the demand for best finished iron, Consumers are 
reluctant te buy all-mine hot blast pigs even at £4, at which they 
were upon plentiful offer to-day. The part-mine and the cinder 
qualities are not quotable, so varied are the prices at which they 
are tobe had. The agents of hematite firms are seeking to secure 
orders, but they are unable readily to get the terms which their 
principals fix as the limit of negotiation. Hematites keep fairly 
strong at 75s. short-weight delivered. 

Cleveland iron was scarcely so strong as a week ago, but it was 
not offered at the minimum prices of three weeks and a month 
ago by 1s. a ton. The transactions were but few, and only for 
small lots. 

Fuel, whether as coal or coke, is difficult to sell. Welsh coke 
might have been had at as low a figure as 15s. per ton, but the 
quotations ran up to 18s, 6d. for best. Derbyshire coke was fairly 
stationary at 16s. 

There is a little more doing in coal for consumption out of this 
district ; but less than usual at this time of the year, owing to the 
forthcoming readjustment with the miners. The men have asked 
Mr. Chamberlain, M.P., to act again as arbitrator, and subject to 
the request coming also from the employers, Mr. Chamberlain has 
again consented. 

What are the intentions of the employers, as well as to hours and 
wages, as to arbitration and the arbitrator, the men have soughy 
to know from the committee of the Coalmasters’ Association, but 
no definite information could be afforded them for a few days. 
On Wednesday, in Wolverhampton, the committee of the associa- 
tion met, and resolved to hold a general mecting at Dudley on 
Tuesday next, when the whole wages question will be considered. 

Mines drainage matters have a no less serious aspect than before. 
The water continues to flow from the Bilston into the Tipton 
district at a pace which gives reasonable cause for alarm ; the more 
so, as the second petition by colliery owners in the Bilston district 
for severance from the mines drainage area is being signed by 
colliery proprietors whose signatures leave but little doubt of the 
legal force of the document when presented. 

Some £10,000 is being distributed by Messrs. E. T. Wright and 
Sons, of the Monmoor Ironworks, Wolverhampton, and by the 
other members of the family of the late Mr. oh T. Wright, to 
make up 20s. in the pound, on account of liabilities legally a 
in the panic of 1857-8 by the payment of 10s. in the pound when 
the firm was that of Wright and North. The high character of 
the men immediately concerned, and their commercial successes in 
recent years, were assurance that this course would be taken; but 
that it should be taken at a time of trade depression is doubly 
gratifying to the old creditors, 

No business is this week being done in North Staffordshire, for 
the great potteries wake, now taking place, has put all the works 
to a standstill. Masters are stock taking. 

The directors of the Cannock and Huntington Colliery Company 
are calling up another £2. This will make £8 paid on the £20 
shares, which, it is worthy of note, stand on the local exchange at 
34 discount. 

The directors of the C k and Wi y Colliery Com- 
pany, one of the most prosperous concerns in the Cannock Chase 
coal-field, report a net profit on the past year’s working of 
£3057 18s., to which they add £1497 10s. 3d. brought forward from 
last year’s account. They recommend a dividend of 5 per cent., 
and carry forward £2256 14s. 3d. 

Another new mining concern has been started in this district. 
It is styled the ** Norton-C kk Coal Company,” and has been 
registered with a capital of £50,000 in £10 shares, to carry on 
colliery and mining 5 soe in the parishes of Bloxwich, Essing- 
ton, and Cannock. It also proposes to take over the business of 
the Norton-Cannock Colliery Company, Limited. 

A “* Coventry Bicycle Company,” with a capital of £2000 in £1 
shares, has been registered. 

The directors of the Midland Wagon Company recommend a 
dividend for the past year at the rate 10 per cent. per annum, with 
a bonus of 50s. per share on the ordinary capital, and a dividend of 
6 per cent. on the preference capital. They also carry forward a 
balance of £12,332 2s. 9d. 

The directors of the Union Rolling Stock Company, Limited, 
announce a further issue of capital amounting to £50,000. 

The report and balance-sheet of the Staffordshire Wheel and 
Axle Company for the year ending June proposes a dividend of 
10 4 cent. for the current half-year, and the carrying forward of 
£1120 2s, 7d. 

The Metropolitan Railway Carriage and Wagon Company, 
Limited, have made a profit on the year of £29,585 4s. 44d., to 
which must be added £3764 10s, 104d. brought forward from 1876. 
The directors now recommend a dividend for the year at the rate 
of 10 per cent. per annum (less the interim dividend at the same 
rate already paid), a bonus of 5 per cent. upon the paid-up capital, 
the payment of £3034 to the redemption fund, and the carrying 
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forward of £3795. The reserve will then stand at a total of over 
1,000, 
Upon the introduction of the Factories and Workshops Act 


Amendment Bill. Mr. Robert Baker, Government Inspector of 
Factories for this district, tendered his resignation after a service of 
upwards of forty years. The bill having been withdrawn for this 
session, Mr. Baker has consented to resume office. 

The finance committee of the Birmingham Town Council reported 
on Tuesday that they have just paid to the borough treasurer 
£200,000, the first instalment of the loan from the Bank of 
England for the purposes of the improvement scheme. The com- 
mittee are awaiting the sanction of the Local Government Board 
to the borrowing of a third loan of £500,000. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
Tue firmness which was manifested in the pig iron trade of 
Cleveland a week ago has been maintained during the a ym few 
days. At Tuesday’s market at Middlesbrough prices ruled firm on 


the basis of 41s. for No. 3 and 40s. for grey forge, less}. per cent. 


on the Monday following the aie Laooaene aa ity _ 
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been somewhat encouraged by the 





| Cleveland Iron Manufacturers’ Association az to the production 
| and distribution of pig iron during the month of July. These 
| figures show that there has been an increase of 517 tons in the pro- 
| duction of iron during July as compared with the previous month, 
| the total make for the North of England being 180,799 tons, and 
| that for the Middlesbrough district 124,690 tons, So far as the 
| stocks in makers’ hands are concerned, there has been an increase 
of 3708 tons, while the stocks in the stores of Messrs. Connal have 
| increased to the extent of 917 tons. This state of matters is 
| regarded as being on the whole very encouraging. 
| Shipments appear to go on very steadily. The total quantity of 
pig iron shipped from Middlesbrough during the past month has 
een over 70,000 tons. Of this quantity a larger supply than usual 
has been shipped to Scotland. During the month 4617 tons more 
iron have been sent to foreign ports, and 12,629 tons more have 
been shipped coastwise than in the previous month. It is expected 
that Scotland will continue to increase her requirements, seeing 
that her own production has been so greatly reduced. 

On Saturday, Mr. David Dale, the arbitrator appointed to 
deal with the wages question in the finished iron trade, issued 
his award. The employers made a claim for a reduction of 
10 per cent. in the wages of puddlers and millmen, and after 
an elaborate hearing, Mr. Dale endeavoured to mediate between 
the parties so as to bring about acompromise. But neither side 
would consent to waive any part of the position they had taken, 
and the duty of making an absolute award thus fell upon Mr. 
Dale. That gentleman, after mature consideration, has arrived 
at the conclusion that it isinexpedient to make any present change 
in the wages now paid, 

There is an even more intense degree of depression among the 
ironstone mines and miners of Cleveland. I stated last week that 
the Liverton Iron Company proposed to close their extensive mines 
for the present, throwing some 330 or 340 men out of employment, 
and it is now announced that the Weardale Iron and Coal Com- 
pany are about to close their Belmont mines, while the North 
Skelton mines, belonging to Bolckow, Vaughan, and Co. have 
been largely reduced. Up till lately the miners of Cleveland have 
been more fully employed than any other class engaged about iron- 
works, but they are now experiencing their turn in common with 
others. 

The strike of blast furnacemen at the Cleveland ironworks of 
Bolckow, Vaughan, and Co., has terminated. The men have been 
brought before the magistrates at Middlesbrough, and the matter 
has been left to the arbitrament of Mr. J. 5. Pennyman, of 
Ormesby. The men admitted that they should not have left their 
work without giving fourteen days’ notice, and the summonses 
have been withdrawn. ‘The works will be carried on as usual. 

The North of England Institute of Mining Engineers held their 
annual meeting on Saturday last, under the presidency of Mr. 
Lindsay Wood. It was stated that the publication of the records 
of borings and sections had been greatly delayed, owing to the very 
large amount of data, which had been received from various 
sources, representing upwards of 2000in number. The different 
sections have been classified, and 120 pages have already been 
printed. It is hoped that the first volume will be published during 
the ensuing year. The income for the past year has been £2168, 
and the outlay £239 less than the income. Mr. Lindsay Wood was 
re-elected president of the institute. 

There is very little change in the coal trade. Prices remain 
much as they were a week ago. The demand is rather limited for 
coke, and prices are a trifle weaker. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE is still a general absence of animation in the iron trades 
of this district, and the firmer tone exhibited in some markets 
meets with no response here. Local consumers of iron appear to 
have no orders of any importance to give out, and in the absence 
of anything like the average demand for iron, the attempt of the 
north-country makers to obtain better prices meets with no success, 
buyers here being altogether unwilling to pay any advance upon 
late rates. 

The Manchester weekly meeting on Tuesday was poorly at- 
tended, and there were very few inquiries for any description of 
iron. Of the limited amount of business passing in this market, 
local makers are still securing but a very small share. Common 
iron especially, which suffers keenly from competition, is difficult 
to move, and the production, which for some time past has been 
cut down to at least half its average proportions, is still being 
gradually curtailed, smelters finding it impossible to obtain a 
market even for their present small make. As I pointed out in a 
previous report, local makers are endeavouring to employ their plant 
more upon hematites in the place of common iron, but even for the 
better iron there is very little inquiry, and the furnaces that are 
in blast are for the most part engaged on old contracts, with but 
few new orders coming to hand. For common iron delivered into 
the Manchester district, not more than 54s. per ton is now being 
quoted for No. 3 foundry, and 533. for No. 4 forge, less 24 per 
cent., but these figures are above the current market rates for out- 
side brands, Lincolnshire and Derbyshire irons delivered here being 
offered at 53s. 6d. for No. 3 foundry, and 52s. 6d. per ton for No. 4 
forge, less 24, and g.m.b.’s, at 48s, 9d. to 49s. for No. 3 foundry ; 
48s. 3d. for No. 4 foundry ; and 47s. 9d. for No. 4 forge net cash. 

In the finished iron trade there is no material change to notice, 
Staffordshire bars delivered into this district are still quoted dt 
£6 15s., Lancashire £6 12s. 6d., and Middlesbrough £6 10s. per ton; 
but although makers complain that these prices leave no real 
margin for profit, they are generally so short of orders that to 
secure good specifications there is a disposition in some quarters to 
make still further slight concessions. 

The proposal to establish an independent exchange for the chemi- 
cal trade of this district seems to have fallen through, the majority 
of the members being in favour of joining the Manchester Royal 
Exchange. 

Under the auspices of the Manchester and Salford Sanitary Asso- 
ciation, and also partly in connection with the present visit of the 
British Medical Association to Manchester, an exhibition of sanitary 
appliances has been open this week in a temporary wooden building 
erected on the grounds of Owen’s College. The promotors of the 
exhibition have permitted, and perhaps necessarily so, a very wide 
interpretation of the term, “‘sanitary appliances,” which are made to 
include‘an endless variety of articles, from tooth brushes, soaps, and 
butter coolers, to mechanical stokers and patent fire-bars for boilers. 
The number of exhibits is,348, contributed by about 100 exhibitors, 
and the exhibition is divided in seven sections, embracing respec- 
tively: (1) drainage and disposal of refuse; (2) sanitary architecture 
and building; (3) water supply, ventilation, disinfection, heating 
and lighting ; (4) smoke-consuming apparatus and methods for the 
purification of polluted rivers; (5) food, clothing, and personal 
convenience ; (6) disposal of the dead by burial and cremation ; 
and (7) sanitary literature. The majority of the sections need no 
comment here, and with regard to those which do come within the 
limits of engineering, the exhibits as a rule are pretty well known to 
the public ; many of them have already been included in previous 
Manchester exhibitions, and described in these columns. Sec- 
tion 1 contains some of the appliances for drainage and 
the disposal of sewage now adopted in several large 
towns. Section 2 is only poorly represented, and materials con- 
nected with concrete building are the chief feature. A very 
numerous collection of articles is brought together under Section 3, 
including a variety of disinfecting apparatus, drying stoves, wash- 
ing machines, &c. In Section 4 smoke-consuming apparatus are 
the chief and almost only feature, ‘‘ methods for the purification 
of polluted rivers” being conspicuous by their absenc>. Amongst 
the exhibits are McDougall’s patent mechanical stoker; J. K. 
Broadbent’s automatic side-firing apparatus, ventilating furnace 
doors, self-acting damper, and patent fire-bars; Johnson and © 
Hobbs’ mode] of an apparatus for condensing and purifying smoke 
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—all of which were shown at the recent exhibition in connection 
with the occa f for the Promotion of Scientific Industry. The 
Patent Diagonal Rocking Fire Bar Company also exhibit a model 
of their smoke-preventing bars, and there are also numerous other 
apparatus for lessening the smoke nuisance. The remaining sec- 
tions, although interesting in themselves, require no further notice 
here. Yesterday, Thursday, the following certificates of merit 
were, amongst others, awarded:—To Johnson and Hobbs for model 
apparatus for condensing and purifying smoke; Chatterton Iron- 
works Company for McDougall’s mechanical stoker; J. K. Broad- 
bent for automatic side-firing ap tus, and ventileting furnace- 
doors, and self-acting meter; and to the Patent Diagonal Rocking 
Fire-bar Company for their smoke-preventing bars 

In the coal trade of this district the demand for all descriptions 
of fuel is dull, House fire classes of coal are accumulating in 
stock, common coal for manufacturing pu s is more or less a 
drug, burgy is now plentiful, and stock, although it still meets 
with a tolerably good demand, is difficult to sell at the prices which 
were ruling during the pig iron strike. Gas coals move off very 
slowly for the season of the year, and supplies being plentiful, low 
prices have to be quoted to secure contracts. Although the reduc- 
tion in the Manchester market noticed last week has not been 
followed in other districts, prices are weaker, and the average pit 
quotations may be given as under :- Good Arley for house fire 
— 10s. to 10s. 6d.; for gas purposes, 8s, 6d. to 9s. 6d.; 

emberton four feet, 8s. to 8s. 6d.; screened Wigan four feet for 
gas making, 7s. 64. to 7s. 9d.; common coal, 6s. to 6s. 6d.; burgy, 
ds. to 5s. 6d.; and slack, 3s. 6d. to 4s. 6d. per ton. 

The large coal-owning firms in the Manchester district are re- 
ducing the wages of their datal men, both above and below ground, 
2s. to 2s. 6d. per week, but colliers’ wages, which are now as low 
as they were in October, 1871, are not being touched. 

The improvement in the demand for Bessemer and forge qualities 
of hematite iron reported last week, is maintained, and buyers are 
doing a very fair business with the makers of the Furness and 
Cumberland district. The demand is not confined to the home 
market, as was the case to a great extent in the early part of the 
year, but continental users of iron have been taking freely from 
this district for three or four months, and they seem likely to con- 
tinue to require large supplies; for not only are good orders in 
hand and in progress towards completion, but the outlook presents 
a very satisfactory aspect so long as the peace of northern Europe 
cari be maintained. Makers maintaio the value of pig iron with 
some firmness, and the.quotations which have been ruling for six 
or eight months are steadily adhered to. Sales are reported of 
No. 3 Bessemer iron at 64s. 6d. a ton at works, and No. 3 forge is 
at the same figure. There is more activity in the Bessemer trade 
than in that of forge iron, owing to the fact that steel makers are 
busy and require a large amount of Bessemer iron. The steel 
trade, particularly in the railway material producing depart- 
ment, shows much more life than for a long period of time, and it 
is probable from the orders now in hand makers will find 
employment for their plant at the present rate of production not 
only throughout the time during which the shipping season remains 
open, but for some time after the autumn and winter season has 
set in. The value of steel is low and scarcely remunerative. 

At Barrow, iron-shipbuilders are in a favourable position, both as 
to new work in hand and repairs, but it is evident if the present 
briskness continues much longer, new work will be required. The 
inquiry for iron sailing and steam marine is dull, owing to the weak 
toue which pervades the shipping trade. 

Finished iron workers are not in a position to keep their plate 
and bar iron mills in full operation, but they are in a rather better 
position in this respect than during the early part of the present 
year. 

A good request is experienced for iron ore, and good qualities for 
blasting purposes are realising 13s. 6d. to 14s, 6d. a ton at the pits, 
while special qualities fetch 15s. 6d. Puddling ore is not selling 
very freely, but 17s. to 18s. is the quotation in the market. 

Marine engineers are still working overtime, but the general 
trade is quiet. 

The better demand in the steel trade previously reported is still 
observable, with no alteration ia prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TuE statements which appear to have been put into circulation 
to the effect that there has been a “‘ great increase ” in the price of 
iron during tne past week or so, are, as a matter of course, ex- 
aggerated, and bear no close relation to the actual facts. As was 
stated by me last week, there has been a slightly firmer feeling in 
some branches of the pig iron market, although as a strict matter of 
fact, other kinds of pig have given way, nominally at least, by a 
more than proportionate amount. The private circular of one 
of the best known firms in the locality, not only selling but pro- 
ducing pig iron of good repute, says :—‘* We cannot record any 
improvement in the trade, though prices of pig iron are slightly 
firmer, owing to the restricted production. The demand for finished 
iron is very quiet, withtno signs of anything better.” This is 
the statement of a large firm engaged in everyday business, and I 
can only ad that it is fally borne out by my own experience and 
observation. Most of the north-cou.try brands, and some of 
those of this neighbourhood, have hardened to the extent of a 
spilling or so per ton, but it is not possible in the present state of 

rade, and uatil the stocks elsewhere have been very materially re- 
duced. for the smelters to command any serious increase. The 
market will not bear the increment, and buyers will not bind them- 
selves beyond the immediate future if they can possibly help it. 
That this 1s so is corroborated by a report which comes to me from 
the North Lincolnshire district, and which says the pig iron market 
there is in a. prostrate condition, smelters having the greatest diffi- 
culty in getting orders, even at the barest possible quotations. The 
effect of this is that large quantities of iron are being put into 
stock, and further furnaces are likely to be put out, although there 
are, says my informant, even now only nine furnaces blowing out 
of the twenty-three built. Of these, seven are owned by the Trent 
Iron Company, four by the Frodingham Iron Company, four by 
the North Lincolnshire Iron Company, four by the Appleby Iron 
Company, two by the Lincoinshire Iron Smelting Company, and 
two by the Redbourne Hill Company. The prices of the district 
are now about 57s. 6d. for No. 1 foundry, 52s. for No. 3, 47s. 6d. 
for No. 4 forge, and 46s. 6d. for M and W all f.o.r. Frodingham. 
I have also to note a drop in the nominal prices of some 
hematite producers to the extent of half-a-crown per ton, although 
from what I hear this reduction has been fully discounted by some 
buyers for some time past. The new figures for Millom Bessemer 
are now No. 1, 703s.; No. 2. 67s. 6d.; and No. 3, 65s.; ordinary, 
Nos. 3, 4, and 5, being also now placed at 65s. Even these prices, 
and those of other West Coast smelters, are doubtless only inal, 
seeing that at least one large cash buyer hereabouts is said to be 
obtaining deliveries at lower rates. This must, or at any rate 
ought, to be the case, otherwise certain of the Bessemer steel pro- 
ducers of this district are making rails at prices which do not 
appear to be remunerative. Steel rails, drilled, and all complete at 
£6 10s. and under per ton can hardly pay unless the first processes 
are got through advantageously. In this connection I may say 
that I hear statements relative to a certain recent rail and fasten- 
ing invention which are calculated to make manufacturers of a 
rticular sort of railway requisite rather uneasy. The invention 
as made such good progress that a practical and thorough trial is 
about to be conducted on two of the busiest pieces of railway in 
this part of the country. 

In the cast steel trade matters remain on a very quiet basis, and 
the most keenly directed efforts of travellers do not suffice to bring 
in other than very small orders. The best markets in the home 
trade are Scotland and Lancashire, whilst the foreign markets are 
alike much below par. I hear of a Russian order for best cast 
steel wire spiral springs, being in course of execution here, and 








that there is, generally peeking , a very fair demand for steel wire 
of all deseri Pa partly for telegraphic purposes, partly for cables, 
and the balance for colliery winding ropes, or for bridge-buildin; 
purposes, The American customers and good local firms are sti’ 
numerous, and they take regular consignments of steel for tool- | 
making and ong A user, but now and for some time past their | 
orders have been for exceedingly small lots, although in some in- | 
stances for many varieties of sorts and shapes. 

At the half-yearly meeting of the Yorkshire Railway Wagon 
Company at Wakefield, on Friday last, a dividend of 10 per cent. 
was adopted. The annual report of the directors of H. and S, 
Barker and Co., Limited, Mexborough, shows a loss of £368 on the 
year’s working, which is attributed to the depression of trade, the 
continued high state of wages, and the short hours system. The 
directors are of opinion that a reduction of wages must now be in- 
sisted upon. The half-yearly report of the North Central Wagon 
Company, Rotherham, recommends a dividend at the rate of 10 per 
cent, per annum. The annual report of the Kylands Electro- 
Plating Company, Limited, shows a profit hardly sufficient to pay 
the guaranteed dividend of 12} per cent., but the balance has been 
paid by the vendors. 

The coal trade remains very quiet in all directions. The 
Strafford Parkgate pit is shortly to be set down for six months. 
At the Kilburn Colliery the men, after a long strike, have resumed 
work at a drop of 3d. per ton. In the Erewash Valley there is 
rather more doing, a large shipping order having been taken by a 
colliery firm near Langley Mills. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE resolution of the ironmasters to damp out a large propor- 
tion of their blast furnaces had the immediate effect of increasing 
the prices, both of warrants and makers’ iron ; but although the 
market has been comparatively steady during the past week, busi- 
ness has not very perceptibly improved. There is again a slight 
decline in the foreign demand for pigs, and our imports from the 
North of England are also smaller this week. It is not likely 
that the market will be greatly affected by the resolution alluded 
to for some time, as there are large stocks of iron at the works 
and the public stores, Since last week, the stock in Messrs. Con- 
nal and Co.’s Glasgow stores has been increased by 1500 tons, and 
now amounts to 150,500 tons. After the furnaces are damped out, 
it may be expected that storing will cease, and then it will be easier 


| ascertained, whether the limitation in the production is likely to 


improve the trade from the makers’ point of view. 

The warrant market has been quieter than in the preceding week. 
On Friday forenoon business was done at 55s. 1d. cash, and 55s. 
2d. one month, no transactions being reported in the afternoon. 
Monday being a holiday at the banks, the market was closed. A 
moderate business was done on Tuesday at 55s. 14d. to 55s. 3d. 
one month fixed and open, and 55s. 1d. to 55s, 14d. prompt cash. 
The market was steady on Wednesday, with ‘business at 55s. 2d. 
cash and 55s. 4d. one month, To-day—Thursday—the tone was 
quiet, with a moderate number of transactions at 55s. 44d. one 
month, and 55s. 34d. prompt cash. 

The demand for a re iron has been quiet, and prices do not 
show much alteration. Coltness, No. 1, improved 1s.; No. 3, 6d.; 
Carnbroe, Nos. 1 and 3, 6d.; Monkland, No. 1, 6d.; Eglinton, 
Nos. 1 and 3, declined 6d.; and Dalmellington, No. 3, improved 6d. 
The quotations are now as follow :—Good marketable brands, f.o.b. 
at os pe ton, No. 1, 56s. 6d.; No. 3, 53s.; Gartsherrie, 
No. 1, 62s. 6d.; No. 3, 553, 6d; Coltness, No. 1, 67s. 6d.; No. 3, 
56s. 6d.; Summerlee, No. 1, 60s. 6d.; No. 3, 54s. 6d.; Langloan, 
No. 1, 63s. 6d.; No. 3, 55s. 6d.; Carnbroe, No. 1, 58s ; No. 3, 54s.; 
Monkland, No. 1, 57s ; No. 3, 53s.; Clyde, No. 3, 53s. 6d.; Govan, 
at Broomielaw, No. 1, 56s. 6d.; No. 3, 53s.; Calder, at Port 
Dundas, No, 1, Gls. 6d.; No. 3, 54s.; Glengarnock, at Ardrossan, 
No. 1, 60s. 6d.; No. 3, 55s.; Eglinton, No. 1, 56s.; No. 3, 53s.; 
Dalmellington, No. 1, 563.; No. 3, 54s.; Carron, at Grangemouth, 
No. 1, 65s.; ditto, specially selected, 70s.; No. 3, 64s.; Kinneil, at 
Bo'ness, No. 1, 56s. 6d.; No. 3, 52s. (6d.; Shotts, at Leith, No. 1, 
6ls.; No. 3, 56s. 6d. 

Last week’s shipments of pigs amounted to 8241 tons, as against 
8650 in the corresponding week of 1876, and they were 591 tons 
less than in the preceding week. The imports at Grangemouth 
from Middlesbrough were 5200 tons, being 195 less than in the 
previous week, but 3000 over those of the corresponding week of 
last year. There has been a rather better inquiry for some classes 
of manufactured iron, but the trade, on the whole, has not im- 
proved. The foreign shipments of iron manufactures during the 
past week included £2500 worth of machinery, £22,000 cast iron 
pipes, mostly for Rio de Janeiro, and £4000 miscellaneous articles. 

There is considerable uneasiness in the coal trade on account of 
the continued dulness, and the uncertainty as to how the market 
may be affected by the putting out of the blast furnaces. The 
home trade has certainly not improved, and, within the past week 
or two competition has been very keen in domestic sorts, the sale 
of which has been greatly pushed at prices considerably under 
circular rates. Most of the Canadian vessels are now supplied, 
and coal masters have also to contemplate the near approach of 
the close of the Baltic season. Trade is also dull in the eastern 
mining counties. 

The miners’ delegates having asked Mr. Macdonald, M.P., for 
advice as to how they should act in view of the ironmasters’ reso- 
lution to limit the output, that gentleman has addressed them by 
letter, in which he says that if the proposition had been made for 
the benefit of all concerned, it would have been the proper course 
tofollow. He thinks that if there is an excess of production, the 
right way to meet it is to curtail the output. But he believes the 
resolution of the ironmasters is now aimed at the colliers and 
also at the coalmasters, He holds that there is a lack of men, 
which in a short time would have borne its natural fruits in allow- 
ing coalmasters to get an advance on the present rates. But some 
1800 or 2000 tons of coal thrown upon the market weekly would 
prevent this, and in such an event the hon. gentleman anticipates 
the possibility of lower rates, and wages still further reduced, 
What he advises is that, if the ironmasters should throw, 
say, 3000 tons of coals upon the market, the coalmasters 
and coalminers should produce 5000 tons less per week than 
they are doing at present, and prices would be increased, 
and both the coalmasters and the miners would live the better for 
it. It does not need any argument to show the utter futility of 
such a proposal. No one would believe for a moment that the 
coalmasters would enter into an understanding with the miners to 
produce any such result as that suggested. Besides, if Mr. Mac- 
donald’s proposal were carried into effect it would throw a large 
number of men out of employment. They would not likely be 
prepared to face such a contingency, especially at a time when 
many of their number expect, whatever happens, to be dismissed 
from the ironmasters’ pits. But, in addition to this, the colliers 
in the West of Scotland are utterly disorganised, and not in a 
position to take any concerted action whatever, so that the em- 
ployers have nothing to fear from them at present. 

The Executive Loard of the Fife and Clackmannan Miners’ As- 
sociation have advised the locked-out miners that the demand 
made by the masters for payment of 1s. per day of rental for their 
dwelling-houses, which are the masters’ property, is quite illegal. 
But the employers, on the other hand, are said to be fortified by 
the entirely favourable opinion of eminent counsel as to the 
legality of their claim. 

An important discovery of coal has just been made at Kilsyth, 
in lands lonsedl Sa? Messrs, Brown and Rennie, coalmasters, from 
Sir William Edmonstone, Bart., M.P. The coal, which has been 
discovered in four seams, is found to be of excellent quality, and 
the upper seam is so near the surface that it es bode found 
practicable to begin working it at once on the mine 





system. 
A largely attended meeting of the Clyde Shipbui ’ and Engi- 
neers’ Association, was a Ciao on anion The em- 





pews at this meeting had under their consideration a suggestion 
y the Glasgow Trades’ Council that the matter in dispute should 
be submitted to arbitration. I understand the masters were not 


| unwilling to entertain the proposal for arbitration, but as they had 


no assurance that the council were authorised to make such a 
proposal by the workmen, a ittee was appointed 

whether the council have such authority. Another meeting will 
be held on an early day, when it is to be hoped that some progress 
will be made towardsa settlement of this unfortunate dispute, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

TsE hope has been revived in the iron districts that the day is 
not far distant when the Great Western Railwayemay have a 
second Swindon near Merthyr. Its connection now with the Taff 
Vale brings it into still closer relationship, so to speak, with the 
now dormant Plymouth Ironworks, which might easily be resus- 
citated, and in the hands of this energetically managed line 
would prove a good railway and local investment. A good idea of 
its real necessities is given by the fact that the orders placed at 
Dowlais, Landore, Panteg, and other works for two years, one of 
which is run out, amounted to 100,000 tons. The principal diffi- 
culty as regards af eee Works is that it has no appliance for 
steel making, but the state in which it was left by Mr. Fothergill 
was very perfect, he having expended more than £100,000 in 
improvements, 

The iron trade continues a trifle better. Last week upwards of 
4000 tons of rails left Cardiff. The destination was as tollows :— 
1600 to Bolivia, 1100 to Christiania, 800 Goth g, 504 to Santos, 
A substantial order for iron rails has been placed at Blaenavon. 
Dowlais continues brisk, and the various breakages which have 
been so troublesome are now o The apprehended reduc- 
tion of 10 per cent. has not been carried out, but instead the work- 
men are placed on the duy-to-day system, the same that now exists 
at nearly all the ironworks in the district. The object of this is 
evidently to enable the managers todispense with any number or 
class without notice. 

A little bar trade is still carried on at a few of the works, but 
the greater part this week has been sent to Santos and Malta, the 
latter by the Llynvi Company. 

The tin-plate trade is tolerably good. At Pentyrch there isa 
fair demand for plates from Holland. Gadlys, Aberdare, is pretty 
well stocked with orders for the next few months, and at Treforest 
some heavy transactions have only just run out, Gadlys quotes 
good brand coked plate 18s. 6d. Their quotation is a fair index to 
the trade. Some works are selling as low as 18s., but the best 
brands are, as stated, 18s. 6d. 

The show of implements at the Glamorganshire Agricultural 
Show last week in Aberdare was a very good one. For the best 
general collection Mr. C. D. Phillips, of Newport, gained first 
prize, £10. Steam engine for chaff cutting prize, divided between 
Mr. Hibbert and Mr. Yorath, Cardiff. Corn drill, £5, Mr. C, D. 
Phillips Pulper prize, £3, Mr. Yorath. Root washer, £1, T. 
Bradford and Co., High Holborn. A gst the sp s exhi- 
bited was a new blasting apparatus for dynamite, by which all 
danger is removed. This was exhibited by Mr. Cross, of Cardiff. 
The exhibition was in all respects successful. 

The clearance of coal from Cardiff was 24,000 tons in excess of 
last week; the total amounted to close upon 100,000 tons. Viewed 
generally, however, the coal trade has not been brisk, and the heavy 
export is to be taken as clearing off accumulations. Many collieries in 
the Aberdare valley, for instance, only worked two a last week, 
and the output of the whole district was materially interfered 
with by the exhibition and the distribution of awards to the 
Tynewydd rescuers. It was estimated that at the latter affair 
30,000 people were present. The charge of manslaughter against 
the managing partner of Tynewydd was tried at the Swansea 
Assizes this week, but as the jury could not agree to a verdict, the 
case figures as a remand to Cardiff Assizes. Some fine cargoes of 
coal have left Cardiff lately—the W. D. Lawrence with 3800 tons 
for the East Indies, one with 3000 tons, another 2000, and several 
between 1000 and 2000. 

One of the items of import to Swansea this week was twenty 
barrels of nails from Antwerp, another bone of contention for the 
large number in the principality who maintain that Welsh iron- 
makerscould produce all varieties of merchant iron at a far less cost 
than to import. 

Mr. Halliday was in the coal district this week, and attended a 
large and important meeting of delegates at Merthyr, on Monday, 
when it was resolved gst other busi to re-establish the 
Amalgamated Association of Miners, and that each member con- 
tribute 3d. per week to the same. : 

The difficulty existing with the colliers at Nantyglo and 
Cwmavon were referred to the Strike Committee, and an appeal by 
Gnarg Merthyr colliers now out on strike was recommended to the 
good consideration of all colliers. . 

The whole of the Parkend Works, Forest of Dean, are now out 
of blast. The stock of pig iron now on hand amounts to 4000 tons. 

The Taff Vale has declared a dividend of 10 per cent. anda 
bonus of 1 per cent. , 

There has been no change in the price of coal, but prices are 
firm. Patent fuel is very brisk. 
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SourH Kensincton Musrum.—Visitors during the week ending 
August 4th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,679 ; mercantile marine, building 
materials, and other collections, 3746. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 6 p.m., Museum, 
2169; mercantile marine, building materials, and other collections, 
196. Total, 16,790. Average of corresponding week in former 
years, 19,098. Total from the opening of the Museum, 16,492,301. 
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FAIRBAIRN AND HIS TIMES. 
No, V. 

Fairpariry’s reputation in water-wheel making soon 
extended to the Continent, and in 1824 he was called upon 
by M. Escher to visit Zurich, to remodel the water-power 
which that gentleman possessed upon the Summat, and to 
reconstruct his wheels in accordance with his new designs. 
This was Fairbairn’s first visit to the Continent, and in his 
autobiography he gives us his impressions of the narrow- 
ness and obstructivn of the streets of old Paris, which at 
that time were much in the same state as they were before 
the Great Revolution. It was not the picturesqueness of 
these narrow and crooked streets of immensely high houses 
that called forth his remarks, but their cabivanhieds as 
public thoroughfares, and in this we see a slight evidence 
of that which was the chief characteristic of his mind 
throughout life. Whatever he saw, first and most directly 
8 ted to him the end it had in view, and whether that 
might not be better done in some other and better way, 
pes his inventive genius seldom failed to hit upon the im- 
provement that might supply that better way. Abstract 
principles, purelyjscientific rules, never took a first place 
in his me which was intensely practical in its conce 
tions, and never wandered very far into the ideal. In 
saying this, we derogate nothing from Fairbairn’s real 
merits; for has not Bacon himself declared that the end of 
science, as of all knowledge, is fruit.” At this earl 

riod Fairbairn became personally acquainted with M. 

ourneyron, and was enabled to inspect one of his turbines. 
It is a curious fact how little attention the reaction water- 
wheel and turbine seem ever to have attracted on the part 
of the great English water-wheel constructor. Several cir- 
cumstances may have had a confluent influence in pro- 
ducing this result. Fairbairn had established a great 
reputation and lucrative trade by his improved overshot 
wheel, a machine the mechanical principles fundamentally 
involved in which are so simple as to be easily under- 
stood, and involve few conditions that a mere rey 
of statics is not sufficient for. The turbine, on the 
other hand, involves from the se outset condi- 
tions of a far more recondite and difficult sort, re- 

uiring for their mastery a cee p of theoretic 
5 sc Hg and embracing, indeed, several questions to 
which even yet dynamics are unable to give complete 
answers. We may therefore easily imagine that Fairbairn 
viewed with a certain natural dislike these machines, 
the principles determining the we sat of which he 
found himself unable to grasp. mmercial sagacity, with 
which Fairbairn was also endowed, caused him to 
look with favour upon the water-wheel, of which, in its 
improved form, he felt himself the parent, and with pro- 
portional disfavour upon the turbine, which was altogether 
of foreign creation, and had already, in the hands of 
Fourneyron himself, as well as of several other continental 
engineers who combined great theoretic and omer 
ability, become a well-established machine; so that had 
Fairbairn employed his well-earned reputation and influ- 
ence to its introduction into England, he might naturally 
foresee that ere long the chief foreign disciples of the tur- 
bine might also become its chief practical constructors in 
Great Britain also. At the same time,jwe’must not omit 
to remark that Fairbairn’s sound and sure mechanical 
judgment in whatever he thoroughly understood taught 
him that the natural conditions under which the turbine 
was most valuable—namely, upon falls,of extreme height, 
and upon extremely small falls wiry wasn encumbered by 
back water—did not offer the same chances}for its extensive 
use in England as in many mountainous in of the 
Continent. Within the limits of fall to which the overshot 
water-wheel is practically applicable—viz., under 100ft.— 
the duty or available yield of power is, notwithstanding a 
good deal that has been insisted upon tothe contrary, quite as 
goo in the case of the water-wheel as in that of the turbine, 
so that, on the whole, there was no strong inducement pre- 
sented to Fairbairn to go into a new path in the search for 
improved machines recipient of water power. With one or 
two further remarks we shall close this part of our subject. 
Too much importance must not be attached to the advan- 
tages of iron and the suspension principle instead of 
timber in water-wheel construction. If we compare the 
worst examples of old country-made wooden water-wheels, 
mostly made by hedge carpenters, with the best examples 
of modern iron water-wheels, the contrast is so great that 
even the instructed mechanician is disposed at a first glance 
to view the iron wheel as quite a new revelation; if, how- 
ever, we com the best overshot water-wheels constructed 
mainly of timber, scientifically put together, with the iron 
suspension wheel, both corresponding in dimensions, height 
of fall, &c., we shall find that there is much less disparity 
in their respective merits. Wheels can be, and have been, 
constructed of timber of dimensions quite as great as any 
which have been formed of iron; the great improvers of 
the timber jwater-wheel have been the mining agents or 
“captains” and the skilled workmen acting under them, 
who for a lengthened period have been entrusted with the 
construction and preservation of the machinery employed 
at the surface or underground in the great mining districts 
of Europe and America, but more bi ag Sa those of 
Cornwall and Devon in our own country. accordance 
with the designs gradually matured by experience by these 
men, overshot water-wheels of from 50ft. to 8v0ft. in 
diameter have been constructed and found but little 
inferior in point of durability to wheels wholly of iron; it 
is true the West of England mining water-wheel is not 
always wholly of wood; in some of the best examples the 
axis and the bosses keyed upon it, or “ grasps,” as they are 
there called, are of cast iron, the arms of oak sec 
in dovetailed sockets cast in the grasps and at the 
extremities in other dovetailed sockets, forming part of 
the shrouds, which are also of cast iron, the buckets and 
sole very commonly of oak, but sometimes the buckets 
curvilinear in form, of plate iron bolted to the shrouds 
and to the timber sole. Wheels thus constructed of 
large diameter, but not of excessive width, and properly 


og va afford a “duty” quiteas great as that of the 
iron water-w! 


heels, viz., from 70 to 75 per cent. of 


ured | and his sons in actual op; 





the power of the fall. Nor are they very inferior in 

int of durability to suspension wheels wholly of 
iron; in fact, these wheels embrace the suspension 
principle, the arms firmly held to the grasps and 
shrouds, acting both as ties and struts, as well as giving 
sufficient lateral rigidity to the whole structure. And it 
will be readily seen how great a lateral resistance is 
presented by an arm of timber socketed and bolted to the 
shrouds and grasps, so that if the arm, or the whole 
combination of arms, yield at all toa lateral force, the 
— can only take place by each arm in the system 

ing twice bent in its radial length into curves of 
contrary flexure, while, taking the system as a whole, some 
of the arms must be twisted round an axis in the direction 
of the lengths at the same time that they are thus doubly 
bent. Where the buckets are wholly of timber there is 
some disadvantage in duty, arising from the fact that 
an appreciable volume of water at the loaded arc side of 
the wheel is constantly lost, being displaced by the 
comparatively large volume of the timber forming the 
buckets ; but where the buckets themselves are e of 
plate iron this evil is avoided, when employed for mining 
purposes at least, the only perishable parts of these 
wheels, which are principally the arms, and with dirty or 
sandy water the buckets can be readily replaced at a small 
expense and with but little stoppage. Where the timber 
for the replacements is kept in stock ready cut to the 
— sizes and forms, repairs are rapidly effected, 
and with such occasional attention, wheels of this con- 
struction continue in good condition for thirty years, 
while instances may be found of their continuing at 
work for half a century. The original cost of a wheel 
thus constructed of large diameter does not in the 
West of England come to more than one-half that of a 
suspension iron wheel of the same dimensions, and the 
stresses to which wheels thus constructed are exposed, such 
as pumping by means of draw rods from pumps in shafts 
situated at a great distance from the water-wheel, are much 
more destructive than the uniform strain to which wheels 
for manufacturing purposes are exposed; and this stress 
is further aggravated by the necessity, in the cases of 
mining work, of taking off the power from the wheel, not 
at the rim and on the loaded are side, but from the axis. 
Now to compare with such wheels the durability and need 
of repair of the suspended water-wheel wholly of iron, we 
have not to consider the latter as a whole, but to re as 
the measure of its durability that of its most perishable 
pene. These are the plate iron buckets and sole if there 

one, and the circle of internal spur gearing by which the 
power is transmitted from the wheel. The lifetime of the 
plate iron in the buckets, &c., depends in some considerable 
degree upon the purity of the water delivered upon the 
wheel ; and where this is largely mixed with sewage, dye 
stuffs, &c., as in the case of so many of the rivers of 
Yorkshire, Lancashire, and of the Clyde basin, the time 
is very short before the plate iron is unequally corroded 
and eaten into numerous holes. No painting or tarring, 
unless renewed at very frequent intervals, materially 
retards this, the continual agitation and wash of the water 





thinning the coating, and soon partially denuding the iron 
of it. So many conditions are concerned in the rate of | 
corrosion of wrought iron that it would be rash to attempt | 
to fix with any precision the life of the plate iron in an | 
iron water-wheel; it, however, probably does not, on | 
the average of all, greatly exceed, if it even equals, the | 
life of the corresponding parts if constructed of sound and 
well-seasoned or other hard timber. The teeth of the 
internal segmental gear, and still more those of the large 
spur pinions by which motion is taken from iron suspen- 
sion wheels, wear with great rapidity, especially if the 
water—which in spite of ae precautions keeps the surfaces 
of the teeth constantly wet—be at all sandy, or even 
turbid. The wear being proportioned to the frequency of 
contact, the teeth of the pinion wear out long before those 
of the internal toothed ring; but the life of even the latter 
cannot be reckoned at very many years before the hazard 
attending the thinning of the teeth obliges the renewal of 
the whole. It will thus be seen that the repair of the timber 
wheel, though required at more frequent intervals, involves 
but a short stoppage at any one time; the iron suspension 
wheel, when it comes to need repair, is likely to involve a 
stoppage for a much more considerable time—one which 
may indeed amount to several weeks of inaction. For 
many manufacturing purposes, such as the driving the 
machinery of mills or other establishments where large 
numbers of workpeople are employed, whose wages run on 
whether the water-wheel does so or not, it is evident that 
that construction of water-wheel will be the best which 
shall be capable of running on for the longest period with- 
out any stoppage for repair, even though when at last 
stopped for repair the period of stop may be a pro- 
longed one, and hence, on the whole, the construction of a 
metallic water-wheel fixed upon by Fairbairn for such pur- 
poses is fully justified. 

Besides the staple articles to which we have already 
referred at considerable length, the firm of Fairbairn and 
Lillie was en, prior to 1831 with much and tly 
varied work in almost every branch of mechanical engi- 
neering; their business sailed on prosperously, many large 
jobs were executed both at home and in foreign countries, 
large profits were made, their plant and their capital both 
largely increased, and no horizon presented itself to bound 
the successes to be expected in the future. About this 
time, however, began the first vicissitudes of the united 
fortunes of Fairbairn and Lillie, which terminated in the 
dissolution of their partnership and the establishment in 
the immediate vicinity of the Canal-street works of Lillie 
ition to his former partner. 
For such and so much of the detail of the circumstances 
as are — which led to this, we must refer to 
Mr. Pole’s pages. Disruptions of partnerships, like 
divorces in domestic life, are never pleasant subjects 
to dwell upon; but either those circumstances which 
we are informed had been fully described and discussed by 
Mr. Fairbairn in his autobiography should have been 





given in his own words without garbling or curtail- 
ment, or they should not have been menti at all, 


which latter course would have been scarcely consistent 
with a mers a be a life Scoasheeh de os a this 
respect, and in many other passages t out the volume, 
se regret is forced upon us that Mr. Fairbairn’s auto- 
iography was not published in full, just as he wrote it. 
The ber omissions which, as editor, Mr. Pole has no 
doubt felt himself justified in making, partly in deference 
to persons still living who may have been referred to, and 
the scattered portions of narrative which have been 
editorially supplied to fill these acune and connect the 
broken fragments of the autobiography, seriously mar 
that which should have constituted the main feature of 
the entire work, and the leaving which entire would have 
prevented a vast deal of prolixity and repetition, which 
are both tedious and confusing in the volume as it now 
stands. However, it fortunately forms no n part 
of our duty to discuss either the motives or their justifi- 
ableness which caused Fairbairn, after two or more years 
of di ble association, to arrange terms with his 
partner, which forced him unwillingly to retire ; our busi- 
ness is rather to record and remark upon the great features 
which marked the successive phases of professional work 
which occupied Fairbairn’s life after the year 1832, when 
he became the sole proprietor of the Canal-street Works, 
after which the onal or ill-success of what he did is attri- 
butable to himself alone. About this period Fairbairn’s 
connection with iron shipbuilding had its beginning. 








THE BRITISH ASSOCIATION AT PLYMOUTH. 


(From our Special Correspondent) 
Piymovutu, Thursday, Aug. 16th. 

On Monday and Tuesday few external signs were visible in 
Plymouth that the 1877 meeting of the British Association for 
the Advancement of Science was about to begin. The accom- 
modation in the hotels was not altogether bespoken, one or two 
establishments excepted. Few bills or placards and no decora- 
tions of any kind in the streets denoted that some interest was 
felt in the coming proceedings, and in the dingy Reception Room 
at the Royal Hotel from five to ten persons usually constituted 
the maximum attendance. The Channel Fleet is away, cruising 
off the coast of Spain, and is not expected to return till the 
meeting of the British Association is over. The Lords of the 
Admiralty have courteously placed at the service of the members 
of the Association some steamers, in which on Saturday next 
they will be taken to H.M.S. Cambridge to witness great 
gun drill and torpedo practice; after which, under the guidance 
of Admiral Sir T. Symonds, the naval Commander-in-Chief, 
the Breakwater and Eddystone Lighthouse will be visited, and 
some experiments will be tried with Sir William Thomson’s 
sounding apparatus and improved compass. On the same day 
the mayor and citizens of Exeter will entertain another party of 
members, and the Earl of Mount Edgcumbe will throw open his 
park to those who wish to examine its rare beauties. There will 
also be a dredging excursion in Plymouth Sound and offing, 
under the auspices of the Plymouth Institution. For next 
Thursday, three other excursions of interest have been planned. 
One up the river Tamar to the marvellously productive Devon 
Consols Copper Mine, where the calciners will be seen at work, 
and Dr. Oxland, F.C.S., will explain the operations. The second 
to Liskeard, where the visitors will be entertained by the mayor, 
and taken to see some tin and copper mines, and some of the 
wild scenery of the neighbourhood. The third excursion will be 


| to Torquay, to inspect Kent’s Cavern, where bones o: wild 


animals, long since extinct in this country, have been dug up ; 
Mr. Froude’s experimental works will also be visited, likewise 
Berry Pomery Castle 

Although anthropology, or the scientific study of man, was 
originally allowed in a cool and left-handed manner a department 
to itself in the British Association, and was the cause of some 
contention at the earlier meetings, more especially that at Dun- 
dee, the regular frequenters of the meetings cannot help dis- 
covering for themselves some slight mental as well as bodily 
differences in human beings, even within the limits of these 
islands. The rough manners of the people in some of the towns 
in the north contrast strongly with the civility and gentler ways 
of those residing in some of the towns in the south. All the 
people I have as yet met in Plymouth have been patterns of 
courtesy, evincing a painstaking desire to aid strangers ; the 
same desire may have existed in some of the northern towns, 
but the inhabitants have not the faculty of making it evident. 
This statement of fact is not necessarily a compliment to 
Plymouth, for Mr. Hepworth Dixon has laid down the law that 
the more subject races are the most polite, whilst the more inde- 
pendent are rougher in their ways. The blacks in America, and 
the till recently downtrodden Italians, are remarkably polite in 
speech, The generalisation is probably hasty and imperfect, for 
gentle ways are as much a characteristic of the free aristocracy of 
this country as they are of the negroes in Virginia, but with 
education and refinement superadded. 

Those who have made the local arrangements for the recep- 
tion of the British Association have printed two excellent little 
pamphlets for the members, setting forth in a neat form all the 
information likely to be of use to them, such as the times of 
arrival and departure of trains and mails, particulars relating to 
the excursions, and so on ; the plan is an improvement upon 
that hitherto in vogue, of giving more or less of this information 
on a variety of large sheets. The accommodation at the recep- 
tion room is far more meagre than usual, and consiste of an 
economically limited number of small desks or tables, and a few 
chairs, placed in a gloomy, dingy, uncarpeted room, which has 
been subjected to none of that renovation which has 
been common enough in public buildings in other towns, prepara- 
tory toa visit from the British a. The ane a 
large rectangular building, erected by the corporation in at 
a cost of £60,000 ; the Royal Hotel, the theatre, and. the 
assembly rooms are all comprised within this block, which inside 
and out, as far as I have seen, looks as if plumbers, painters, 
paper and glaziers had been prohibited from — 
ever since it first reared its head in Plymouth. Some short 
tance from the barn-like reception-room is a refreshment-room 
for the guests of the town of Plymouth. It has plain, bare, 
discoloured walls, bare floor stained with ink, narrow forms for 
seats jagged by the penknives of boys, and a few windows high 
up near the roof ; for primitive ugliness, and absence of anything 
in the shape of decoration, the place is highly suggestive of the 
chief saloon in Noah’s Ark. The only thing in the shape of 
ornament is a clean white patch in the ceiling, of the shape of a 
Bessemer converter. This welcome relief to the eye appears to 
have been caused by a part of the ceiling falling in, necessitating 
its replacement by clean white plaster. If the corporation could 
not afford coats of whitewash, or coverings for the floors in the 
two first rooms in which it received its guests, could it not have 
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borrowed a few flags from the dockyard to hide the ugliness of the 
walls? In the refreshment department delicacies were generously 
served to the guests at slightly higher rates than they would 
have had to pay for them at a London restaurant where every- 
thing was served up in a more elegant manner. 

In short, there are as yet no external signs that the inhabitants 
of Plymouth take any interest whatever in the visit of the 
British Association. Perhaps they think that scientific men so 
tomahawk each other whenever they disagree that they have 
no sympathy with anything in the shape of elegance and refine- 
ment ; but it is quite certain that the reception so far has dis- 
played neither of these qualities. There may perhaps be a 
change, and the present may be but the dark and demoniacal 
opening to the pantomime, purposely presented as a striking 
contrast to the glories to be unfolded later on. 

Sir William Thomson, and a few other well known men of 
science have arrived, but all the celebrities can almost be counted 
upon the fingers of one hand, but more are expected to-night. 
Sir William and Lady Thomson are on board their yacht in the 
Sound, so are independent of local accommodation. 

There have been no very great discoveries in science during 
the past year, but the detail work has been good, and some meri- 
torious papers are expected to come before the sections dealing 
with the said details. 

The sections began their work to-day, and the following 
are among the officers for this year:—(A)—Mathematical and 
Physical Science: President, Professor G. C. Forster, B.A., F.R.S., 
President of the Physical Society : Vice-Presidents, Professor 
W. G. Adams, M.A., F.R.S., Lord Rayleigh, M.A.,F.R.S., F.R.AS.; 
Secretaries, W. F. Barrett, J. T. Bottomley, M.A., F.C.S., J. W. 
L, Glaisher, M.A., F.R.S., F.R.A.S., F.G. Landon, M.A. (B)— 
Chemical Science:—President, F. A. Abel, F.R.S., F.C.S., Past 
President of the Chemical Society ; Vice-Presidents, A. Vernon 
Harcourt, M.A., F.RS., F.C.S., W. H. Perkin, F.R.S., F.C.S.; 
Secretaries, Dr. Oxland, F.C.S., W. Chandler Roberts, F.R.S., 
F.C.S., John M. Thomson, F.C.S. (C)—-Geology: President, W. 
Pengelly, F.R.S , F.G.S.; Vice-Presidents, R. Etheridge, F.R.S., 
F.G.S., Warington W. Smyth, F.R.S., F.G.S.; Secretaries, Dr. 
Le Neve Foster, F.G.S., R. H. Tiddeman, F.G.S., W. Topley, 
F.G.S. (D)—Biology: President, J. Gwyn Jeffreys, LL.D., F.R.S., 
F.L.S.; Viee-Presidents, Francis Galton, M.A., F.R.S., Professor 
A. Macalister, M.D., Professor Rolleston, F.R.S.; Secretaries, E. 
R. Alston, F.Z.S., F. Brent, C. A. Hingston, M.D., B.Sc., Pro- 
fessor W. R. McNab, M.D., J. B. Rowe, F.L.S., F.S.A., F. W. 
Rudler, F.G.S. Department of Zoology and Botany: J. Gwyn 
Jeffreys, F.R.S., F.L.S., President, will preside ; Secretaries, E. 
R. Alston, F.Z.S., Professor W. R. McNab, M.D., J. B. Rowe, 
F.LS., F.S.4. Department of Anatomy and Physiology : Professor 
Macalister, M.D., Vice-President, will preside ; Secretaries, F. M. 
Balfour, M.A., F.L.S., C. A. Hingston, M.D., B.Sc. Department 
of Anthropology: Francis Galton, M.A., F.R.S., Vice-President, 
will preside ; Secretaries, F. Brent, F. W. Rudler, F.G.S. (E)— 
Geography: President, Admiral E. Ommanney, C.B., F.RS., 
F.R.G.S., F.R.AS.; Vice-President, Sir Samuel W. Baker, M.A, 
F.RS., F.R.G.S.; Secretaries, H. W. Bates, F.L.S., Assist. Sec. 
R.G.S., Francis E. Fox, B.A., F.R.G.S., E. C. Rye, F.Z.S., Libra- 
rian R.G.S. (F)—Economic Science and Statistics: President, 
the Right Hon. the Earl Fortescue; Vice-Presidents, Sir T. D. 
Acland, Bart., M.P., D.C.L., Dr. W. Neilson Hancock, M.R.LA., 
the Right Hon. the Earl of Morley, M.A.; Secretaries, W. F. 
Collier, P. Hallett, M.A., Joseph T. Pim. (G)—Mechanical 
Science: President, Edward Woods, C.E.; Vice-President, F. J. 
Bramwell, C.E., ¥.R.8.; Secretaries, A. T. Achison, Dr. Merri- 
field, F.R.A.S. 

On Wednesday morning the proceedings began with a general 
meeting, under the presidency of Professor Sir William Thomson. 
Among the 90 or 100 members present were Mr. William 
Spottiswoode, Professor Rolleston, Mr. Bramwell, Mr. Francis 
Galton, Captain Douglas Galton, Professor Carey Foster, Pro- 
festor Cayley, Mr. Pengelly, Professor Williamson, Mr. James 
Glaisher, and Dr. J. H. Gladstone. All the business was trans- 
acted with unanimity, without any discussion. 

The report of the council, which was unanimously adopted, 
contained nothing of public interest except some echoes resulting 
from the lively proceedings in some of the sections at the Glasgow 
meeting. Section F. Economie Science and Statistics, contains 
members interested in Woman’s Rights, and similar questions, 
and the report of the council set forth that suggestions had been 
made to it by a committee that Section F might perhaps be 
advantageously abolished altogether. Another paragraph in the 
report of the council strikes apparently at the debate on 
Spiritualism in the Biological Section at Glasgow. There is a 
certain amount of timidity—of lack of independence of character 
—in the suggestions, and the ruling of the policy of this kind 
would tend to promote dreariness at future meetings. Here are 
the paragraphs in questions :— 

“The attention of the council having been drawn to the 
character of some of the sectional proceedings at late meetings 
of the Association, a committee was appointed to consider and 
report to the council on the possibility of excluding unscientific 
or otherwise unsuitable papers and discussions from the sectional 
proceedings of the Association. The committee recommended 
that, in the rules for conducting the business of the sectional 
committees, the following rules should be inserted, viz. :—-(1) The 
president shall call on the secretary to read the minutes of the 
pfevious meeting of the committee. (2) No paper shall be read 
until it has been formally accepted by the committee of the sec- 
tion, and entered on the minutes accordingly. -The council 
propose that this alteration of rules shall be carried into effect. 
The committee in their report further considered that some of 
the subjects brought before Section F could not be considered 
scientific in the ordinary sense of that word, and that the ques- 
tion of the discontinuance of Section F deserves the serious con- 
sideration of the council The council have requested the 
committee to report more fully the reasons which had induced 
them to come to this conclusion, but the committee have not 
yet made a further report.” 

The report of the council further sets forth that Mr. Griffith 
has informed them that he is desirous of withdrawing from the 
office of assistant general secretary, which he has held to the 
general satisfaction of everybody for nearly sixteen years ; and it 
adds—* The ‘council having carefully considered the steps 
expedient to be taken in consequence of Mr. Griffith’s proposed 
withdrawal, have resolved to select Mr. J. E. H. Gordon, B.A., 
of Caius College, Cambridge, for nomination as assistant secretary 
after the Dublin meeting in 1878. The council propose that 
Mr. Gordon be requested to attend the present meeting and to 
assist generally during the ensuing year. To cover his expenses 
during this preliminary period, the council recommend that a 
grant of £100 be made to him.” 

Invitations for the meeting in 1879 or following years will be 
presented from Swansea and Nottingham, and from York for the 
year 1881, being the 50th anniversary of the British Association, 
the first meeting of which was held in that city. 

The Council recommended the re-election of most of the ordi- 
nary members of council, with the addition of the gentlemen 
whose mames are distinguished by an asterisk in the following 





Jist:—Mr. F, A. Abel, F.R.S.; Mr. W. H. Barlow,* F.R.S.; Mr 
F. J. Bramwell, C.E., F.R.S.; Professor Cayley, F.R.S.; Mr: 
Warren De La Rue, D.C.L., F.R.S.; Mr. J. Evans, F.R.S.; Dr. W- 
Farr, F.R.S.; Professor G. C. Foster,* F.R.S.; Mr. W. Froude, 
F.RS.; Lieut.-Colonel J. Grant,* C.B., F.R.S.; Mr. J. Heywood, 
F.R.S.; Lord Houghton, F.R.S.; Mr. W. Huggins, F.R.S.; Pro- 
fessor N. S. Maskelyne, M.A, F.R.S.; Professor J. Clerk Max- 
well, F.R.S.; Professor A. Newton, F.R.S.; Admiral Sir E, 
Ommanney, C.B., F.R.S.; Mr. W. Pengelly, F.R.S.; Professor J. 
Prestwich, F.R.S.; Professor G. Rolleston, M.A., F.R.S.; Profes- 
sor H. E. Roscoe, Ph.D., F.R.8.; Dr. W. J. Russell, F.R.S.; Pro- 
fessor Burdon Sanderson,* F.R.S.; Professor H. J. 8. Smith, 
F.R.S.; and Mr. Warington W. Smyth,* F.R.S. 

Professor Andrews, of Belfast, the late President, has been 
unable to come to Plymouth, so the customary remarks by the 
resigning President were not made to-night, and the Mayor of 
Plymouth introduced the new President, Professor W. Allen 
Thomson, to the meeting. 

There was a large and brilliant assemblage in the Guildhall to 
hear the president deliver his inaugural address, which we give 
at e112. It was well received. The platform was filled 
with members of the general committee. Tickets for 2400 
reserved seats were issued. Many ladies were present. The 
Mayor of Plymouth presided, having on his right and left Earl 
Fortescue, Lord Mount-Edgcumbe, Lord Houghton, Sir Thomas 
Acland, M.P., Sir William Thomson, Mr. Spottiswoode, Dr. Farr, 
Mr. Bramwell, Mr. R. A. Cooke, R.A., Mr. Griffith, &c. After a 
few words from the Mayor, Professor Allen Thomson, amid 
much cheering, took the chair and proceeded to read his 
address. 








THE CLYDE STEAMER LORD OF THE ISLES. 

THE Clyde has long enjoyed the reputation of possessing the 
finest service of river passenger steamers in the whole world. 
But concerning the actual construction of these boats little is 
known outside a select circle. We have much pleasure, there- 
fore, in placing before our readers drawings of probably the 
fastest river steamer yet built in Scotland. The Lord of 
the Isles was built for the Glasgow and Inverary Steamboat 
Company by Messrs. David and William Henderson and Co., 
Finnieston, Meadowside, and Partick, Glasgow, and made 
her trial trip on Saturday, June 30th. The prime object 
of the trip was that the Lord of the Isles should run her course 
and verify the time which it is proposed she shall keep at the 
various stopping-places. For this purpose she left the Custom- 
house quay at Greenock—which is to be her berth during the 
season—about 8.20, called at Prince’s Pier, Kirn, and Dunoon, 
and then crossed again to Wemyss Bay, where she received on 
board a large party from Glasgow. The time occupied by the 
trip from Wemyss Bay was a little under four hours, and the 
party leaving Glasgow by the 8.10 train found themselves at 


manner to after cabin. On one side of the staircase leading 
from the main deck is the bar and pantry, while on the other is 
a bar-room and lavatory. The floors of neither of these saloons 
are carpeted, being composed of alternate planks of walnut 
and oak in the after one, and walnut and pitch pine in the for- 
ward one, beautifully polished. 

There is ample accommodation for sailors and firemen at the 
fore end of the vessel, also for the first mate and first and second 
engineers, for whom there are separate state rooms. 

The engines of the Lord of the Isles are surface condensing, 
with diagonal oscillating cylinders, both piston rods connected 
upon one crank pin. The cylinders are 46in. diameter, 
5ft. Gin. stroke, revolutions 46 per minute. Improved steam- 
starting gear is fitted. One air and one circulating pump are 
driven by an eccentric off the port paddleshaft. The wheels are 
20ft. Gin, diameter over the floats, eight floats in each wheel 9ft. 
by 3ft. 3in, The boilers are two in number, of the haystack 
description, one afore and one abaft the engines; diameter, 
13ft. 6in.; height, 14ft. 6in.; four fires in each. The workin 
pressure 50 lb, steam. Each boiler has two safety valves, fitted 
with springs, which blow-off into waste steam pipes carried to 
top of funnels, also silent steam blow-off safety valves, which are 
also loaded by springs. These valves discharge the steam 
under water, and thereby obviate all noise. Easing gear 
at the starting platform is fitted to all the safety valves. 
One of the most noteworthy features about the machinery 
is the construction of the eccentric for driving the air pump. 
It is well known that eccentrics are gradually growing in 
favour for this purpose, as the intermediate shaft is not 
weakened, as is the case when a crank is made in it; but large 
eccentrics are liable to work loose on the shaft. This difficulty 
has been entirely got over in the Lord of the Isles in the way 
shown. On the port shaft is fixed a strap, or blend crank, and 
on each side of this is bolted a cast-iron segment, so as to form a 
complete eccentric sheave 334in. in diameter. The straps are of 
wrought iron, with a thin brass liner, which is loose, between 
the strap and the sheave. The arrangement is new, and originates 
with Mr. H. R. Robson. The condenser has 1400 brass tubes 
8ft. 3in. long by jin. diameter, equal to 2270 square feet. The 
air pump is 26in. diameter by 2lin. stroke; and cold water 
pump lSin. diameter by 26in. stroke, double acting ; two feed 
pumps 7}in. diameter by 12in. stroke ; heating surface in each 
boiler 2154 square feet, and 551 tubes in each boiler 4ft. 4in, 
leng by 24in. diameter. 


BRITISH ASSOCIATION, 
PRESIDENT’S ADDRESS. 

** AvTER the long interval of thirty-six years the British Associa- 
tion for the Advancement of Science holds it annual meeting, the 
forty-seventh since its foundation, in this beautiful and interest- 
ing locality ; and, strangely enough, on this occasion as on the 
former, it passes from Glasgow to Plymouth. We are delighted 











Inverary by one o'clock in the afternoon. Shortly after two | to be assembled here, and are even surprised that the Association 


o'clock the Lord of the Isles left Inverary on her homeward 
voyage. 
train to Glasgow, when, after disembarking her freight, she pro- 
ceeded to Greenock by way of Dunoon and Kirn, and took up 
her station for daily traffic. 


The engines, designed by Mr. H. R. Robson, one of the | 


members of the firm of Messrs. David and William Hender- 
son and Co., will prove a special source of attraction for 
passengers. Enclosed only by a handsome bronzed railing, 
their working is exposed to full view. During the trial 
trip, when coming down Lochfyne, the paddles made forty- 
six revolutions per minute, or a speed, theoretically, of 
thirty-one miles an hour; and it is computed that the speed 
actually attained was over twenty-four miles an hour. If that 
can be verified, it would make the Lord of the Isles to be the 
quickest boat in Great Britain, and certainly one of the fastest 
steamers in the world. However, it is beyond question that her 
average speed will exceed twenty miles an hour, which is sufficient 
to place her in the front rank of Clyde river boats. Going up 
Lochfyne with 20 Ib. less pressure of steam than it is intended 
hereafter to apply, two points, roughly estimated at twenty miles 
apart, were taken as a test, and her time for completing the dis- 
tance was two minutes under the hour. 

The dimensions of the Lord of the Isles are:—Length between 
perpendiculars, 246ft.; breadth of beam, 24ft.; depth, 8ft. 6in. 
Fine spacious deck saloons run nearly the whole length of the 
vessel, the promenade deck above being 200ft. long, and encum- 
bered only with a ticket office, and a cabin for the use of the 
captain, placed between the funnels. The steering apparatus, 
in connection with steam steering gear, is on a flying bridge 
reaching from paddle-box to paddle-box, where also are telegraph 
apparatus of the most recent invention for communicating with 
the engine-room. The control of the steamer, therefore, cannot 
be affected even when the promenade deck is most crowded with 
passengers. 

Ventilators standing about 9ft. above promenade deck are fitted 
for supplying ventilation to the dining saloons below the main 
deck. There are two for the after and one for the forward 
saloon. Water-closets, &c., are fitted in the wings of the paddle- 
boxes. In one of the wings there is a lavatory for ladies—second- 
class. All the floors are laid with encaustic tiles. Steam steering 
gear of the latest approved pattern is fitted in the engine-room, 
and worked from the flying bridge. A first-class passengers’ 
cabin is fitted abaft the machinery, on the main deck, and is 
47ft. long and 16ft. wide at the fore end. It is furnished with 
spring sofas, tables for writing purposes, umbrella, &c., stands, 
hat, &c., racks, electro-plate drinking fountain, mirrors, &c. 
The first-class ladies’ cabin is aft of the general cabin, and is also 
fitted up with spring sofas, mirrors, &c., with water-closets, lava- 
tories, and all other conveni in e& tion. The second- 
class passengers’ cabin is forward of machinery, on the main 
deck. It is 38ft. long and 15ft. wide at the after end, and is 
furnished similarly to the first-class cabin. The galleys are two in 
number, and are on the main deck. The after one, which is 
solely for the cooking of passengers’ refreshments, is just abaft 
the after boiler space, and has a hoist by which the food and 
dishes are conveyed to dining-room. A patent grill is included 
in the fittings of this galley. The forward galley is entirely for 
the use of the crew. The dining saloons are below the main 
deck. The after one for the use of first-class passengers is 62ft. 
long, and seats about 100 persons at one time. All round the 
sides there are spring sofas, covered with dark crimson Morocco 
leather, while the movable seats are revolving chairs. The 
general tone of the decoration is light, with floral and foliated 
ornaments on the panels between and underneath the windows. 
On one side of the staircase leading from the main deck, at the 
fore end of after dining saloon, there is the steward’s pantry, 
while the corresponding space on the opposite side is occupied as 
the bar; and in connection with them there is a lavatory accom- 
modation for gentlemen. The forward dining saloon for the 
use of second-class passengers is 37ft. long, and will accommo- 
date about sixty persons at one time, and is fitted up in a similar 





Wemyss Bay was reached in time for the 5.50 pim.| has been gravitating towards this place. 





| its historic memories, an 


has been able so long to resist the power of attraction by which it 
While we are 
prepared to be charmed with the surpassing beauty of its 
scenery, and know the deep interest of its pre-historic vestiges, 
y its artistic associations, we have 
been frequently reminded of its scientific vigilance by the 
records of its active scientific work; and we are now ready 
| and anxious to witness all we can behold of its energy and succoss 
in the application of scientific discovery to the practical arts. 
| Should we, as might be expected in a place hitherto so famous in 
| its relations to our naval and military history, find most promi- 
| nent those relating to the mechanism of war, we shall still hope 
| that the effect of greater perfection in the engines of destruction 
| may only be the means of rendering peace more permanent and 
secure, It is a source of regret to myself, and may be, I fear, a 
cause of detriment to this meeting, that the choice of a 
President should have fallen upon one whose constant occu- 
tion with very special branches of science has fitted 
Pim so inadequately for the distinguished position to which 
he has been called. I can only derive comfort from knowing 
that, wherever it may be necessary, there are many others 
present most able to supply what may be wanting on my part ; and 
I must, therefore, at once bespeak their assistance and your in- 
dulgence. I have selected for the subject of the remarks which I 
am about to offer for your acceptance a biological topic—namely, 
the ‘ Development of the Forms of Animal Life,’ with which my 
studies have been occupied, and which has important bearings on 
some of the more interesting biological questions now agitating the 
scientific world. But before proceeding with the discussion of my 
special subject, it is my desire to call your attention shortly to the 
remarkable change in the manner of viewing biological ques- 
tions which has taken place in this country during the last 
half-century—a change so great, indeed, that it can ee 
be fully appreciated, except by those who have lived throug 
the period of its occurrence.” The President then gave a 
rapid, comprehensive sketch of ‘the views now known as 
Darwinism,’ which were first simultaneously brought forward by 
Wallace and Darwin in 1858, and which, after being more fully 
elaborated in the works of the latter and ably supported by the 
former, secured, in the incredibly short space of ten or twelve 
years, the general approval of a large portion of the scientific world. 
*T have already referred to Githe, Oken, Lamarck, and Geoffroy 
St. Hilaire as among the most prominent of the early pioneers in the 
modern or reformed pti of biological laws. But were it 
desirable to mark the progress of opinion by quoting other authors 
and labourers whose contributions have mainly supplied the materials 
out of which the new fabric has been constructed, I should have to 
produce a long catalogue of distinguished names, among which 
would be found those of Lyell and Owen, as earliest shaping the 
doctrines and guiding opinion in this country. To Huxley more 
especially, and Herbert Spencer, the greatest influence on British 
thought in the same direction is to be ascribed. Let us ber + that 
in these times, when it has been found necessary to modify the 
elder teleological views to so great an extent, although there may 
still be much that is unknown, and wide differences of opinion in 
regard to the natures and sequence of natural phenomena and the 
mode of their interpretation, all naturalists will now concur in one 
important principle, viz., that truthful observation and candid 
folgrount must alone be our guides in the interpretation of 
Nature, and that the theory of Creation is most deserving of our 
adoption which is most consistent with the whole body of facts 
carefully observed and compared. To attempt to trace within the 
limits to which my remarks must be confined the influence which 
progress of knowledge has exercised upon the scientific and general 
conception of biological doctrines would be impossible, for the 
modilication of opinion on these subjects has proceeded not less 
from the rapid advance which our age has witnessed in the progress 
of general science, especially of physics and chemistry, than from 
that of departments belonging to biol itself. It is now fami- 
liarly known that almost all—if not, indeed, all—the plants and 
animals existing on the earth’s surface derive their origin from 
parents or previously existing beings, whose form and nature they 
closely reproduce in their life’s history. By far the greater num- 
ber spring from sin the form of visible and known spores, 
seeds, or eggs ; a few may be traced to germs, or to vestiges of the 
parental body, the exact nature of which may be doubtful; and 
some, including even a certain number of those also produced from 
known germs, are either constantly or ey. multiplied by 
budding, or by a process of cleavage or direct and visible division 
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of the parent body. The germ constituting the basis of new 
formation, whether it have the form of spore, seed, or ovum, is of 
the simplest kind of organisation, and the process by which a new 
plant or animal is produced is necessarily one of gradual change 
and of advance from a simpler to a more complex form and 
structure ; it is one of ‘ evolution,’ or, as I would rather name it, 
‘development.’ But before proceeding to discuss the subject of 
development in the higher animals, it is right to advert to the 
preliminary and often debated question which naturally presents 
itself, viz., Do all living or organised beings, without exception, 
spring from germs, or from any kind of organised matter that has 
belonged to parents’ or may there not be some, especially among 
the simpler forms (with regard, indeed, to which alone there has of 
late been any question), which are produced by the direct combi- 
nation of their component elements, in the way of the so-called 
spontaneous or equivocal generation, heterogenesis, or abiogenesis. 
he importance of the right solution of this problem is not con- 
fined merely to the discovery of the morle of ‘origin of the lowly 
organisms which have been the more immediate object of investiga- 
tion by naturalists in recent times, but is one of much wider 
significance, seeing that if it shall be satisfactorily proved or even 
rendered probable that in the course of cosmical development all 
the various kinds of plants and animals have been gradually pro- 
duced by evolution out of pre-existing simpler forms, and thus 
the whole series of organised beings in Nature has been shown to 
be one of hereditary connection and derivation, then it would 
follow that the history of the origin of the simplest organisms ma; 
be the key to that of the first commencementof life upon the earth’s 
surface, and the explanation of the relation in which the whole 
ding prog stand to their parental stocks. From the 
very lucid and masterly view of this subject given by Pro- 
fessor Huxley in his address to tlie Association at Liverpool so re- 
cently as in 1870, in which the conclusion he formed was very 
much on the exhaustive and admirable researches of Pasteur, [ 
might almost have dispensed with making further reference to it 
now but for the very confident statements since made by the sup- 
porters of the doctrine of abiogenesis, among whom Dr. Bastian 
stands most prominent in this country, and for the circumstance 
that the life-history of og | of the lower organisms was still im- 
perfectly known. During the last seven or eight years, however, 
renewed investigations by most competent inquirers have followed 
one another in quick succession, from a review of which we 
cannot but arrive at a conclusion adverse to the theory of 
heterogenesis—viz., that no development of organism, even 
of the most simple kind, has been satisfactorily observed to 
occur in circumstances which entirely excluded the possibility of 
their being descended from germs, or equivalent formative parti- 
cles, belonging to pre-existing bodies of a similar kind. The 
incompleteness of the — record leaves us in the dark as to 
the time at which the first dawning of life appeared in the lower 
strata in the earth’s surfacc. The most recent researches tend to 
carry the origin of life back to a much earlier period than was at 
one time believed, and—if the famous Hozoon admitted as evi- 
dence—even into that of the Laurentian strata. Butevenif doubts 
should prevail with regard tothe presence of definite organised forms 
in the older sedimentary strata, the occurrence in them of carbon in 
the form of graphite in large quantities makes the previous existence 
of living organisms at least possible, and it may be that the com- 
plete metamorphosis which these rocks have undergone has entirely 
removed all definite traces of organisation. Nor have we the 
means from geological data of determining whether the beings of 
the vegetable or of the animal kingdom first made their appear- 
ance. If we adopt the view which has for some time been enter- 
tained by physiologists, that animals are entirely dependent, 
directly or indirectly, on plants for the material which 
constitutes their living substance, and that plants, as con- 
structive agents, alone have the power to bring together the 
elements of lifeless matter, from such states as carbonic acid, 
water, and ammonia, into the condition of the living solid, the 
inference would be inevitable, at least for the great majority 
of the animal creation, that they must have been preceded by 
plants. But palwontology is as yet silent on this interesting ques- 
tion ; and, if we consider the remarkable approach which is made 
in structure and properties between the lowest and simplest 
members of the two kingdoms of organic nature, so that at last all 
distinction between them seems entirely to vanish, and a set of 
organisms is found which _— equally of animal and vegetable 
characters, or, rather, exhibit properties which are common to them 
both, we shall hesitate to postulat fidently for the primitive 
antecedent of vegetable life, although, perhaps, in later epochs tine 
—— of vegetables may be looked upon as necessary to the 
ife of more developed animal organisms. The reflection forces itself 
upon us that we are just as ignorant of the mode of first origin of 
the compounds of the inorganic elements as we are of that of 











of a phanerogam; but there are many varieties in the mode | 


of its disposal among the lower plants. A remarkable excep- 
tion to the more direct relation of the process of fertilisation 
to the formation of the new individual or embryo occurs in 
some , were stimulating in some respects that kind of variation in 
animal reproduction which has been named alternate generation. 
A well-known instance of this belongs to the vascular cryptogams. 
Let us now turn to the consideration of the development of 
animals, and let me say in the outset that it will be necessary for 
me to confine my remarks chiefly to the higher or vertebrated 
animals, and to certain parts only of the history of their develop- 
ment—more particularly the structure and formation of the ovum 
or egg, its earlier developmental changes, and the relation of these 
to the formation of the new animal. The germinal element from 
which, when fertilised, the new animal is derived, is contained 
within the animal ovum or egg—a compact and definite mass 
of organic matter, in which, notwithstanding greet apparent 
variations, there is maintained throughout all the members of the 
animal kingdom, excepting the protozoa, which are destitute of 
true ova, a greater uniformity, in some respects, than belongs to 
the germinal product of plants. Usually more or less spherical 
in form, the animal ovum presents the essential characters of a 
‘complete cell,’ in the signification given by Schwann to that 
term. The germinal substance is enclosed by an external vesicular 
membrane or cell-wall. Within this covering the cell substance 
(generally named yolk or vitellus, from the analogy of the fowl’s 
egg) consists, to a greater or less extent, of a mass of protoplasm ; 
and embedded in this mass, in a determinate situation, there is 
found a smaller internal vesicular body, the germinal vesicle or 
nucleus, with its more or less constant or variable macula or 
nucleolus. Now, the first thing which strikes us as remarkable 
connected with the ovum is the very great variation in size as 
compared with the entire animal, while in all of them the same 
simple or elementary structure is maintained. The ovum of mam- 
mals is, for example, a comparatively small body, of which the 
average diameter is about 1-50th of an inch, and which conse- 
quently scarcely weighs more than a very minu‘e fraction 
of a grain, which may be calculated, perhaps, only at the 
1-12,000th part. And further, in two animals differing so widely 
in size as the elephant and the mouse, the weights of which may 
be held to stand towards each other in the proportion of 150,000 to 
one, there is scarcely any difference in the size of the mature 
ovum. On the other hand, if we compare this small ovum of the 
mammal with the yolk of the egg in the common fowl, the part to 
which it most nearly corresponds, it may be estimated that the 
latter body would contain above three millions of the smaller ova 
of amammal. The attribute of size, however, in natural objects 
ceases to excite feelings of wonder or surprise as our knowledge of 
them increases, whether that be by familar observation or by 
scientific research. We need not, at all events, on account of the 
apparent minuteness of the ovum of the mammifer or of any other 
animal, have any doubts as to the presence of a sufficient amount 
of germinal substance for explaining in the most materialistic 
fashion the transmission of the organic and other properties and 
resemblances between the parent and offspring. For we are led to 
believe, by those who have recently given their attention to the 
size of molecules composing both living and dead matter, that in 
such a body as this minute ovum of the mammal there may be as 
many as five thousand billions of molecules ; and even if we restrict 
ourselves to the smaller germinal vesicle, and, indeed, to the 
smallest germinal particle which might be made visible by the 
highest microscopic enlargement, there are still sufficient molecules 
for all the requirements of the most exacting materialist biologist. 
This great disparity of size, however, is connected with an important 
diff im the di ition in the yolk substance, according to 
which ova may be distinguished as of two kinds—the large and the 
small yolked ova, between which there are also many intermediate 
gradations. The larger-yolked ova belong to the whole tribe of birds, 
scaly reptiles, osseous and cartilaginous fishes, and the cephalopods 
among the invertebrates; and are distinguished by the strictly 
germinal part or protoplasm being collected into a small 
disc, known familiarly as the cicatricula of the fowl’s egg, and to 
be seen as a whitish spot on that side of the yolk which naturally 
floats uppermost, while the rest of the yolk, of a deeper yellow 
colour, contains a large quantity of vitelline granules or globules 
of a different chemical nature from the protoplasm. The pheno- 
mena of embryonic development are, in the first instance at least, 
confined to the germinal disc, and the rest of the yolk serves in a 
secondary or more remote manner to furnish materials for 
nourishment of the embryo and its accessory parts. Thus we 
distinguish the germinal from the nutritive or food-yolk ; or, as the 
younger Van Beneden has named them, the protoplasm and deuto- 

lasm. In the smaller ovum of the mammal, on the other hand, 
it seems as if the whole, or nearly the whole, of the yolk were 











living matter; and we may, therefore, be excused if we susp 
all theory and conjecture until we shall be guided to more reliable 
hypotheses through the plain track of observation and experiment. 
The practical applications of the increased knowledge of the origin 
of minute animal and vegetable organisms are so numerous that it 
would occupy 2 much longer time than is at my disposal to give 
any detailed account of them; but they are of such immense 
importance in their commercial, social, and sanitary relations that 
they ought never to be lost sight of. It is now proved beyond 
doubt that the origin of putrefaction and fermentation is dependent 
on the presence in the substances which are the seat of change in 
these processes, or in the surrounding air, of the germs of minute 
organisms of an animal or vegetable nature, and that the mainten- 
ance of the chemical changes in which these processes mainly 
consist is coincident with and casually, if not essentially, depen- 
dent upon the growth and multiplication of these organisms. 
Professor Lister had the merit of being the first to apply the germ 
theory of putrefaction to explain the formation of putrid matters 
in the living body ; and he has founded on this theory the now 
well-known antiseptic treatment of wounds, the importance of 
which it would be difficult to overestimate. The success or failure 
of plans for the preservation of meat and other articles of food 
without question depends on the possibility of the complete exclu- 
sion of the germs which are the cause of putrefaction and fermen- 
tation, and their management must therefore be founded on the 
most accurate knowledge of these organisms, and the circumstances 
influencing the persistence of their vitality and the vigour of 

ir growth. The theory of biogenesis has also lately been 
the guide in the investigation of the causes of the various forms 
of disease, both in the lower animals and in man, with the result 
of showing that in many of them the infective substance consists, 
in all probability, of germs of minute animal or vegetable organ- 
isms. There is very great probability, indeed, that all the zymotic 
diseases, by which we understand the various forms of fevers, have 
a similar ay As has been well remarked by Baxter in an able 
paper on ‘The Action of Disinfectants,’ the analogies of action of 
contagia are similar to those of septic organisms, not to processes 
simply of oxidation or deoxidation. These organisms, studied in 
suitable fluids, multiply indefinitely when introduced in all but infi- 
nitesimal proportions. Thus they are, as near as we can perceive, the 
very essence of contagia. Leaving, however, these and many other 
general questions regarding the origin of the lowest forms of 
animal and vegetable life, let us now turn our attention to the 
mode of development of a new being in those belonging to the 
higher poe The general nature of the formative process, in all 
instances where fertilised germs are produced, wi st under- 
stood by a short sketch of the phenomena ascertained to occur in 
different kinds of plants. The germinal element consists of a simple 
primordial cell, varying in different kinds of plants, but in all of 
them probably containing the essential substance protoplasm; and 
the most immediate result or effect of fertilisation is the multi- 
plication by repeated fissiparous division of the previously existing 
cells, The new individual resulting from the cellular growth 
usually remains within the t body, without, however 
direct union or continuity of e, till the embryo has attained 
some advancement, as in the well-known case of the seeds 





pr lasmic or germinal. There may be some admixture 
of yolk - granules; but there is not the marked separation or 
limitation of the protoplasmic substance which is so distinct 
in birds, and the earliest changes of development extend to 
the whole component substance of the yolk, or, in other words, the 
yolk is entirely germinal. Hence some have given the names of 
meroblastic’ and ‘holoblastic’ (meaning partially and entirely 
germinal) to these two contrasting forms of ova. There are many 
of the invertebrate animals of which the ova present the same 
entirely germinal arrangement as in those of mammals, and the 
Amphixus may be included in the same group. The amphibia 
stands in some measure between the two extremes—the purely 
protoplasmic or germinal part occupying one side, and the nutri- 
tive or vitelline the other. But among the invertebrates the 
gradations are often such as to make it difficult to determine 
under which group the ova should be placed. The genesis or 
formation of the ovum itself, if it be considered with reference 
to its first origin, carries us back to a very early period of the 
formation of the parent in which it is produced, and it is one of 
the most interesting problems to determine what is the source of 
the cells in the parent from which the ova originally spring. All 
that I can venture to say at present in regard to this point is, that 
the primordial ova or germs appear in the parental body, while still 
embryonic, at a very early period of its development, and clearly 
derive their origin from a deeply-seated part of the formative 
cells which are undergoing transformation into the primitive 
organs ; but the exact seat of the origin of the reproductive cells 
is still a matter of doubt. When the ovum attains its full 
maturity in the ovary, the seat of its formation within the parent, 
it is separated from that organ, and when perfected proceeds to 
undergo embryonic development, a marked difference in this 
respect existing between the Dp pene products of the higher 
plants and animals, The period of maturation of the ovum is 
marked in the greater number of animals by a series of pheno- 
mena which have generally been interpreted as the extrusion or 
absorption of the germinal vesicle, and various observers have 
traced the steps of the process by which that vesicle 

appears to leave the yolk and is lost to sight, or has passed into 
the space between the yolk and its membrane in the shape of the 
peculiar hyaline bodies named the polar or directing globules, But 
recent researches, afterwards to be referred to, tend to show that 
some part at least of the substance of the germinal vesicle remains 
to form, when combined with the fertilising element, the newly- 
endowed basis of future development. When the germinal vesicle 
has been in part extruded or lost to sight, the whole yolk-substance 
of the ovum forms a nearly uniform mass of finely-granular 
protoplasm, enclosed within the external cell-membrane. Within 
a few hours later a clear nucleus has arisen in this mass. 
To this more definite form of organisation assumed by the 
germinal substance of the future animal, which is about 
to be the subject of the segmenting process, the name of the 
first segment-sphere may be given. By the process of cleavage 
which now ins, this first segment-sphere and its nucleus 
undergo division into two nucleated spheres of smaller size, the 
whole substance of the yolk, in a holoblastic ovum, such as that 
of the mammal, being involved in the segmenting process, The 








second stage of division follows after the lapse of a few hours, and 


| results in the formation of four nucleated segment-spheres ; and 


the process of division being repeated in a certain definite order, 
there result in the succeedi=g stages—that is, the third, fourth, 
fifth, and up to the tenth—the numbers of 8, 12, 16, 24, 32, 48, 
64, and 96 nucleated yolk spheres, or germ spheres, or formative 
cells. In the rabbit's ovum the tenth stage is reached in less 
than three days ; and as during that time the size of the whole 
ovum has undergone very little increase, it follows that the 
spheres of each succeeding set, as they become more numerous, 
have diminished greatly in size. These segment-spheres are all 
destitute of external membrane, but are distinctly nucleated ; and 
their protoplasmic subst is more or less granular, present- 
ing the usual histological characters of growing cells. By the 
time that segmentation has reached the seventh or eighth stage, 
when thirty-two or forty-eight spheres have been formed, the 
ovum has assumed the appearance of a mulberry, in which the 
outer smaller spheres, closely massed together, project slightly 
and uniformly over the whole surface; while the interior of 
the ball is filled with cells of a somewhat larger size and a 
more opaque granular aspect, also resulting from the process 
of segmentation, Already, however, the mutual compression 
of the spheres or cells on the surface, by their crowding 
together, has led to the flattening of their adjacent sides; 
and by the time the tenth stage is reached, when the whole 
number of the cells is about ninety-six, the more advanced super- 
ficial cells, having ranged themselves closely together, form a 
nucleated cellular layer or covering of the yolk, enclosing within 
them the larger and more epaque cells, derived like the first from 
the segmenting process. In a more advanced stage, the deeper 
cells now referred to having also taken the form of a layer, there 
results at last the bilaminar blastoderm or embryonic germinal 
membrane. The process of partial segmentation, such as occurs in 
the bird’s egg, though perhaps fundamentally the same as that of 
the mammal previously described, stands in a different relation 
to the parts of the whole yolk or egg, and consequently 
differs in its gene phenomena. The segmentation is 
mainly restricted in the meroblastic ova of birds to the 
germinal disc or cicatricula, and does not immediately in- 
volve any part of the larger remainder of the yolk. This 
takes place during the time of the descent of the yolk 
through the oviduct, when the yolk is receiving the covering 
of the white or albumen, the membrane, and the shell previous to 
being laid—a progress which, in the common domestic fowl, usually 
occupies less than twenty-four hours. Corresponding essentially 
to the more complete segmentation of the mammal’s ovum, the 
process leads to the same result in the production of two layers of 
nucleated formative cells in the original seat of a protoplasmic 
disc—a bilaminar blastoderm resulting as in the mammal’s ovum, 
though in a somewhat different relation to the yolk. With respect 
to the nature of the first segment-sphere of the ovum and the 
source of its nucleus, as well as of the other segment-spheres or 
cells which follow each other in the successive steps of germ sub- 
division, it appears probable, from the researches of several inde- 
pendent observers, and more especially of Edward Van Beneden 
and Oscar Hertwig, that in the course of the extrusion of the 
germinal vesicle a small portion of it remains behind in the 
form of a minute mass of hyaline substance, to which Van Beneden 
has given the name of pronucleus, and that, as the result of the 
fertilising process, there is formed a second similar hyaline globule 
of pronucleus, situated near the surface, which gradually travels 
towards the centre and unites with the first pronucleus, and that 
these two pronuclei, being fused together, form the true nucleus of 
the first segment sphere. According to this view the original ger- 
minal vesicle, when it disappears or is lost to sight, as described 
by so many embryologists, is not dissipated, but only undergoes 
changes leading to the formation of the new and more highly 
endowed nucleus of the first embryonic or segmental sphere. It 
further appears that the sub-division of each segmenting mass is 
preceded by a change and division of the nucleus, and that this 
division of the nucleus is accompanied by the peculiar phenome- 
non of a double conical or spindle-shaped radial lineation of the 
protoplasm, which, if we were inclined to speculate as to its 
nature, seems almost as if it marked out the lines of molecular 
force acting in the organising process. These lines, however, it 
will be understood, if visible with the microscope, even of the 
highest magnifying power yet attained, belong to much larger par- 
ticles than those of the supposed molecules of the physicist ; but, 
considered in connection with what we know of the movements 
which frequently precede the act of division of the yolk spheres, 
we seem in this phenomenon to have made some near approach to 
the observation of the direction in which the molecular forces 
operating in organisation may be supposed to act. With respect 
to the nature of the blastoderm, the organised cellular stratum 
resulting from segmentation, and its relation to the previous con- 
dition of the ovum on the one hand and the future embryo on the 
other, there is presented to us, by modern research, the interest- 
ing view that the blastoderm consists, after completion of the seg- 
menting process, of two layers of cells—an outer or upper, usually 
composed of smaller, clearer, and more compact nucleated cells, 
named ‘ octoderm’ or ‘ epiblast,’ and an inner or lower, consisting 
of cells which are somewhat larger, more opaque and granular, but 
also nucleated, named ‘endoderm’ or ‘hypoblast.’ In the 
meroblastic ova, such as those of birds, the bilaminar blastoderm 
is discoid and circumscribed as it lies on the yolk-surface, and only 
comes to envelope the whole of the food-yolk in the progress of 
later development, while in the holoblastic ova, and more 
especially in mammals, the blastoderm from the first extends 
over the whole surface of the yolk, and thus forms an entire 
covering of the yolk known as the ‘vesicular blastoderm,’ the 
space within being occupied by fluid. Huxley long ago presented 
the interesting view that these two layers are essentially the 
same, in their morphological relations and histological structure, as 
the double wall of the body in the simplest forms of animals above 
the protozoa; and Haeckel has more recently followed out this 
view, and supported it by his researches in the calcareous sponges, 
and has founded upon it his well-known gastrewa theory. Accord- 
iug to this view, aJl animals take their origin from a form of 
gastrula. In the simpler tribes, as in the instance of the common 
freshwater polype or hydra, they proceéd no further than the 
gastrula stage, unless by mere enlargement and slight differentia- 
tion of the two primitive layers of cells representating the 
persistent ectoderm:and entoderm. If, pursuing this idea, we take 
a survey of the whole animal kingdom in its long gradation of 
increasing complexity of form and structure from the simplestanimal 
up to man himself, we find that all the various modifications of 
organic structure which present themselves are found, in the 
history of the individual or ontological development of the dif- 
ferent members of the series, to spring originally from two cellular 
lamin, octoderm and endoderm, the Pp t elements of 
which may again be traced back to the first segment-sphere 
and primitive protoplasmic elements of the ovum. In all animals, 
then, above the protozoa, the ovum presents, in some form or 
other, the bilaminar structure of ectoderm and endoderm at acertain 
stage of its development, this structure resulting from a process of 
segmentation or cell cleavage ; and there are three principal modes 
in which the double condition of the layers is brought avout. In 
one of these it is by inward folding or invagination of a part of the 
single layer of cells immediately resulting from the process of 
segmentation that the doubling of the layers is produced ; in the 
second, perhaps resolvable into the first, it may be described rather 
as a process of enclosure of one set of cells within another, while in 
the third the segmented cells, arranged as a single layer round a 
central cavity of the ovum, divide themselves later into two layers. 
But the distinction of ectodermic and dermic layers of 














cells is maintained, whether it be primitive and manifested from 
a very early period, or acquired later by a secondary process 
in 
the vertebrate, a distinct invagination occurs. 
For continuation sce page 116.] 


of differentiation. Thus in many invertebrates, as 
amphioxus a 
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SHEAF-BINDING REAPING MACHINE. 
MR. C. H. M‘CORMICK, CHICAGO, ENGINEER. 
Fic J FIG.2 
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Tue trials of sheaf-binders exhibited at the recent Liverpool 
Show, and intended to compete for the gold medal of the society, 
which is offered for “an efficient sheaf-binding machine, either 
attached to a reaper or otherwise,” commenced yesterday— 
Thursday—on a farm belonging to Mr. William Scotson, at 
Aigburth, near Liverpool, about 10 acres of wheat and 5 acres of 
oats having been reserved for the purpose. Originally there 
were entered for trial machines belonging to eight exhibitors at 
the show. Three of the firms, however, did not send their 
machines for exhibition at Liverpool, while it is further to be 
regretted that the only two machines shown there by which the 
binding process is performed with string or yarn have been with- 
drawn from competition, leaving but. three machines, all of 
which are constructed for binding with wire, to be tried. They 
are the following :—Harvester and sheaf-binder attached, manu- 
factured by Mr. C. H. M‘Cormick, of Chicago, U.S.A., price £60 ; 
harvester and binder, manufactured by Mr. Walter A. Wood, of 
Worship-street, London, price £60; harvester and automatic 
self-binder, manufactured by Messrs. D. M. Usborne and Co., 
of St. Anne-street, Liverpool, price £50. 

Wood's machine we illustrated in our impression for January 
14th, 1876, and we now illustrate the M‘Cormick machine. We 
shall illustrate Messrs. Osborne’s machine in an early impression. 

The binding apparatus is fixed at the side of the reaping 
machinery. The corn as cut is delivered by an endless band to 
the elevators, shown in Fig. 1, by which it is raised and delivered 


under the guard on to the platform. Fig. 1 also shows the general | 


form of the binding arms and their position before enclosing a 
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sheaf. The standard carrying the binding arm has a reciprocat- 
ing movement imparted to it, by which it is moved from the 
position shown in Fig. 1 to the various other positions shown 
successively in Figs. 2, 3,7, &c. To put the machine into work 
the wire from the upper spool is threaded into the main arm, as 
shown, and jointed to the wire from the lower spool brought up 
from under the twister, as shown in the upper part of 
Fig. 7. The main arm may now be supposed to have 
moved to the position shown in Fig. 3, and is about to descend 
through the slot in the platform and to take the position shown 
in Fig. 4, at which position the thumb I—seen also in other Figs. 
—bas moved and passed the other part of the wire, or that from 
the upper spool, in between the teeth of the twister, so that the 
two parts of the wire are between opposite teeth in the twister. 
The standard now begins to return to the position shown in 
Fig. 1, and in its rectilinear movement the teeth of two wheels 
shown in Fig. 8 engage in a rack by which they are revolved, and 
in their revolution they move the two steel wheels which form 
the twister and the cutter, a differential movement being given 
to them by the difference in the number of teeth in the main 
wheels, so that the twister teeth gradually overlap after several 
revolutions by one revolution of the main wheels. As seen in 
Fig. 4 the sheaf is inclosed, both parts of the wire are in the 
twister teeth, and the latter now begin to revolve. 

Fig. 5 shows the position after the first twist, and Fig. 6 shows 
the twist completed, and the wire cut off, the wheels having 
assumed the position shown in Fig. 8, and the standard having 
Fig. 2 shows the 
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position of both arms after the sheaf is bound, but before it is 
released. Each successive sheaf passes the last one off the plat- 
form. Now it will have been seen that the wire has been joined 
by twisting both above and below the twister, so that though cut 
off in one place the wire is by the join continuous from lower to 
upper spool, as seen in Fig. 6, When the arm begins to rise 
again, the lower wire as seen in Fig. 1 is pulled to the position 
seen in the lower part of Fig. 7, and as the arm still rises, the 
wire is pulled in between the twister teeth, as shown by the light 
dotted lines. Now it becomes necessary to get the wire to the 
position shown in the dark dotted lines, or to that shown in Fig. 3, 
and to effect this the twister-wheels receive a half revolution, 
obtained by the meeting of a projecting arm and two studs on 
the main cog-wheels during the latter part of the return move- 
ment of the standard, which it will be seen carries all this 
mechanism. The projecting arm thus gives the wheels a push 
farther round. The wire is now in the position shown in Figs. 
1, 3, and 7, and the whole is ready to recommence the binding 
operation. Our illustrations are so complete, that complicated 
as mechanism of this class is necessarily, we believe our readers 
will fully understand its action. 








Essay ON STEEL MANUFACTURE.—The Société d’ Encouragement 
of national industry has, according to the Echo Industriel, decided 
to offer, among others, a premium for the best theoretical essay, 
based upon extended practical experience in the manufacture of 
steel, 
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While in mammals, as recently shown by Van Beneden’s most 
interesting observations in the rabbit’s ovum, and probably also in 
some invertebrates, the cells of the ectoderm gradually spread over 
those of the endoderm during the progress of segmentation, and 
thus the endodermic comes to be enclosed by the ectodermic layer 
of cells. From the very novel and unexpected observations of 
Van Beneden it further appears that from the earliest period ja 
the process of segmentation in the mammal’s ovum it is possible to 
perveive a distinction of two kinds of segment-spheres or cells, and 
that when this process is traced back to its first stage it is found 
that the whole of the cells belonging to the ectoderm are the 
progeny of, or result from the division of the upper of the two first 
formed segments, and that the whole of the endodermic cells are 
the descendants of the lower of the two first segmented cells. 
This, however, is not an isolated fact belonging only to mam- 
malian development, but one which very nearly repeats a process 
ascertained to ocgur in a considerable number of the lower 
animals, and it seems to promise the means of greatly advancing 
the comprehension of the whole process of blastodermic formation. 
Thus ectoderm and endoderm, or the primordial rudiments of the 
future animal and vegetative systems of the embryo, are traced 
back as distinct from each other to the first stage of segmentation 
of the germ. Accepting these facts as ascertained, they may be 

ed as of the deepest significance in the phylogenetic 
history of animals; for they appear to open up the prospect of 
our being able to trace transitions between the earliest embryonic 
forms occurring in the most different kinds of ova, as between 
the discoid and meroblastic and the vesicular or holoblastic, 
through the intermediate series which may be termed am- 
phiblastic ova. In the lowest animals, the two layers 
already mentioned—viz., ectoderm and endoderm, are the 
enes known to constitute the basis of developmental orgami- 
sation ; but as we rise in the scale of animals we find a new feature 
appearing in their structure, which is repeated also im the history 
of the formation of the blastoderm in the higher animals up to 
man. This consists in the formation of an intermediate layer or 
layers constituting the mesoderm, with which, in by far the 
greater number, is connected the formation of some of the most 
important bodily structures, such as the osseous, muscular, and 
vascular systems. I will not stop to discuss the very difficult 
question of the first origin of the mesoderm, upon which 
embryologists are not yet entirely agreed, but will only remark 
that a view originally taken of this subject by the acute Von 
Baer appears more and more to gain ground ; and it is this— -that 
the mesoderm, arising as a secondary structure—tiat is later than 
the two primary layers of ectoderm and endoderm —correspondin 
to the serous and mucous layers of pander—is. probably connec’ 
with or derived from both of these primitive léyers, a view which 
it will afterwards appear is equally important ontogenetically and 
phylogenetically. But, whatever may be the first origin of the 
mesoblast, we know that in the vertebrata, this layer, separating 
from between the other two, and acquiring rapidly by its 
cell-multiplication larger proportions and much greater complexity 
than belongs to either ectoderm or endoderm, speedily under- 
goes further subdivision and differentiation in connection with 
the appearance of the embryonic organs which arise from it, 
and in this respect contrasts greatly with the simplicity of 
structure which remains in the developed parts of the ecto- 
dermic and endodermiclayers. Thus, while the ectoderm supplies 
the formative materials for the external covering or epidermis, 
together with the rudiments of the central nervous organs, and 
principal sense-organs, and the endoderm by itself only gives rise 
to the epithelial lining of the alimentary canal and the cellular 
part of the glands connected with it, the mesoblast is the cause of 
far more numerous and complex parts—viz., the whole of the true 
skin or €orium, the vertebral column and osseous system, the 
externalyolun: and tive tissue, the muscular walls 











of the alimentary canal, the heart and blood-vessels, the kidneys, 


and the reproductive organs, thus forming much the greatest bulk of | 


the body in the higheranimals. There is, however, a peculiarity in 
the mode of the earliest development of the mesoblast which is of 
great importance in connection with the general history of the dis- 
position of parts in the animal body, to which I must now refer. 
This consists in the division of the mesoblast in all but its central 
parts into two laminz, an outer or upper and an inner or lowef, and 
the separation of these by an interval or cavity which corresponds to 
the space existing between the outer wall of our bodies and the 
deeper viscera, and which, from the point of view of the vertebrate 
animals, is called the pleuro-peritoneal cavity, but, viewed in the 
more extended series of animals down to the annulodia, may 
receive the more general appellation of pleuro-splanchnic or parieto- 
visceral cavity, or, shortiy, the cclom. Thus from an early 
period in the vertebrate embryo, and in a considerable num- 
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of development, I may refer to the a 
cuba’ 


respondence, drawn from the early history of development in the | 
higher animals. As one of the examples of the earlier phenomena | 
which is perceptible as 
early as the 18th or 24th hour of in tion in the chick, and 
which is reproduced in the course of development of every mem- 
ber of the vertebrate sub-kingdom, It consists in the formation of 
cross clefts on each side of the primitive neural cavity, which 
divide off from each other a number of segments of this wall in 
the length of the axis of the embnyo. At first there are only 
ene or two such clefts; but they rapidly increase in a back- 
ward direction in the body of the embryo, and as development 
proceeds they extend into the tail itself. These are the proto- 
vertebre of embryologists—not corresponding, as might at 
first be supposed, with the true or actual vertebra which 
are formed later, but representing in an interesting manner trans- 
verse vertebral segments of the body, and containing within each 
the elements of a great part of the structure belonging to the 
body-wall, afterwards to be developed, including the true cartila- 
ginous or osseous vertebral arches and the muscular plates. This 
change, however, belongs to the mesodermic lamina, and occurs 
in an elongated thick portion of it, which makes its appearance on 
each side of the primitive neural eanal between the epiblast and 
the hypoblast. The transverse cleavage is ascertained to com- 
mence near what afterwards forms the first cervical vertebra, but 
does not extend into the base of the cranium. And it is most 
interesting to note in this cleavage the formation of so early 
a period of the succession of metameres or series of similar 
parts, which forms a main characteristic of vertebral organisa- 
tion. As intimately connected with the formation of the vertebral 
column, the —— of the chorda a or notes 
presents many points of peculiar interest in embryological inqui- 
ries. The notochord is a continuous median column or thread of 
cellular structure running nearly the whole length of the rudimen- 
tary body of the embryo, and lying immediately below the cerebro- 
i ¢ It occupies, in fact, the centre of the future bodies 
of the vertebr. It exists as a primordial structure in the embryo 
of all vertebrates, including man himself, and extending down to 
the amphioxus, and, ing to the vemarkable discovery of 
Kowalevsky in 1866, it is to be found among the invertebrates in 
the larva of the ascidia. In amphioxus and the cyclostomatous 
fishes the notochord, growing with the rest of the body into a highly- 
developed form, acts as a substitute for the pillar of the bodies of 
the vertebra, no vertebral bodies being developed ; but in car- 
tilaginous and osseous fishes various gradations of cartilaginous 
and osseous structures come to surround the notochord and 
give rise to the simpler forms of vertebral bodies, which undergo 
more and more distinct development in the higher vertebrates. In 
all instances the substance forming the vertebral bodies is deposited 
on the surface of or outside the notochord and its sheath, so that 
this body remains for a time as a vestigial structure within the 
vertebral bodies of the higher animals. The notochord extends a 
short forward into the cranial basis, and an interesting 
question here presents itself, beginning with the speculations of 
Gothe and Oken, and still forming a subject of discussion, whether 
the series of cranial or cephalic bones is comparable to that of the 
re. On the whole, it appears to me that it is consistent 
with the most recent views of the development and anatomy of the 
head to hold the opinion that it is composed of parts which are to 
some extent homologous with vertebral metameres. The history of 
the formation of the vertebral column presents an interesting 
example of the correspond in the develo t of the individual 
and the race, in that all the stages which have been referred 
to as occurring in the gradual evolution of the vertebral column in 
the series of vertebrates are repeated in the successive stages of the 
embryonic development of the higher members of the series. There 
is, perhaps, no part of the history of development in the vertebrates 
which illustrates in a more striking manner the similarity of plan 
which runs through the whole of them than that connected with 
what I may loosely call the region of the face and neck, including 














before you one or two of the most marked illustrations of the cor- | ventricular portion gradually divides the cavity into two ven- 


tricles, repeating somewhat in its progress the variations 
observed in different reptiles and attaining its complete state 
in the crocodile and warm-blooded animals, I must not attempt 
to pursue this interesting subject further; but I cannot avoid 
making reference to the instructive view presented by the em- 
bryological study of the nature of the malformations to which the 
heart is subject, which, as in many other instances, are due to the 
persistence of transitory conditions which belong to different 
stages of progress in the development of the embryo. Nor can I 
do more allude to the interesting series of changes by which 
the aortic ‘bulb, remaining single in fishes, and serving as the 
channel through which the whole stream of blood leaving the 
heart is passed into the gills, becomes divided in the higher 
auimals into the roots of the two great vessels, the aorta and the 
pulmonary artery, and the remarkable transformations of the 
vascular arches which proceed from the aortic bulb along the 
several branchial arches, and which, in the gills of fishes and 
aquatic amphibia, undergo that minute subdivision which belongs 
to the vascular distribution of gills, but which in the higher 
non-branchiated animals are the subject of very different and 
various changes, in the partial obliteration of some and the 
enlargement of others, by which the permanent vessels are pro- 
du These changes and transformations have for many years 
been a subject of much interest to comparative anatomists, and 
will continue to be so, not only from their presenting to us one of 
the most remarkable examples of conformity in the plan of de- 
velopment and the type of permanent or completed organisation 
in the whole series of vertebrated animals, but also because 
of the manifest dependence of the phenomena of their develop- 
meut upon external influences and atmospheric conditions 
which affect the respiration, nutrition, and modes of life of the 
animal, Nor is the correspondence to which I now refer entirely 
limited to the vertebrata. For here, again, through the amphioxus 
and the ascidia, we come to see how an aflinity may be traced be- 
tween of circulation and respiration which at first appear to 
belong to very different types. The heart of vertebrates 1s, as is 
well known, an essentially concentrated form of vascular develop- 
ment in the ventral aspect of the body, while the heart of the inver- 
tebrate, whether im the more concentrated form existing in the articu- 
lata and mollusea or in a more sub-divided shape prevalent in the 
annelida, is most frequently dorsal, yet in the main aorta of the 
vertebrates is also dorsal, and it is not impossible, through the 
intermediate form of amphioxus, to understand how the relation 
between the vertebrate and the invertebrate type of the blood- 
vascular system may be maintained. In the statement which 
I have made of some of the more remarkable phenomena 
of organic production, it has been my object mainly to show 
that they are all more or less closely related together by 
a chain of similarity of a very marked and unmistakeable 
character; that in their simplest forms they are indeed, in 
so far as our powers of observation enable us to know them, 
identical ; that m the lower grades of animal and vegetable life 
they are so similar as to pass by imsensible gradations into each 
other; and that in the higher forms, while they diverge most 
widely in some of their aspects in the bodies belonging to the two 
great kingdoms of organic nature, and in the larger groups distin- 
guishable within each of them, yet it is still possible, from the 
fundamental similarity of the phenomena, to trace in the tran- 
sitional forms of all their varieties one great general plan of orga- 
nisation. In its simplest and earliest form that plan comprises a 
minute mass of the itrog hydrocarbon compound 
to which the name of protoplasm has been given, exhibiting 
the vital properties of assimilation, reproduction, and _irrita- 
bility. The second stage in this plan is the nucleated and 
enclosed condition of the protoplasmic mass in the organised 
cell. We next recognise the differentiation of two productive 
elements, and their combination for the formation of a more 
highly-endowed organising element in the embryonic germ- 
sphere or cell; and the fourth stage of advance in the com- 
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the apparatus of the jaws and gills. The embryonic parts I now 
refer to consist of a series of symmetrical pairs of plates which 
are developed at an early period below the cranium, and may, 
therefore, in stricter embryologiecal terms, be styled the sub- 
cranial plates. These plates consist of a series of symmetri- 
cal bars, four in number in mammals 


through the wall of the throat, amd each traversed by a division 
of the great artery from the heart—thus constituting the type 
of a branchial apparatus, which in fishes and amphibia becomes 
converted into the well-known gills of these animals; while in 
reptiles, birds, and mammals they undergo various changes leading 
to the formation of very different parts, which could not be recog- 


| nised as having any relation to gill-structure, but for the obser- 


ber of the invertebrate, a division of the mesoderm takes place | 


into the somatopleural or outer lamina and the splanchno- 
pleural or inner lamina—the 
mation of the dermal, muscular, and osseous systems—the 
voluntomotory of Remak—and the inner of the muscular wall of 
the alimentary canal, as well as of the contractile substance of the 
heart and the vascular system generally. It is interesting to find 
that there is a correspondence between the later division of the 


mesoderm of the higher animals derived from the two primitive | 


vation of their earlier embryonic condition. The history of this 
part of development also possesses great interest on account of 
the extraordinary degree of general resemblance which it gives 
to the embryos of the most different animals at a certain stage of 


| advancement—so great, indeed, that it requires a practised eye to 


outer being the seat of for- | 


blastodermic laminz and the original absence of mesodermic | 
structure in the lowest animals, followed by the gradual appear- | 


ance, first of one layer—the external muscular in the higher 
celenterata—and soon afterwards by the two divisions or lamine 
with the intermediate ccelom. In this account of what may be termed 
the organised foundation of the new being, I have entered into some 
detail, because I felt that our conception of any relation sub- 
sisting between the ontogenetic history of animals and their 
phylogenetic evolution can only be formed from the careful 
study of the earliest phenomena of embryonic organisation. But, 
notwithstanding the many difficulties which unquestionably still 
block the way, I am inclined to think that there is great proba- 
bility in the view of a common bilaminar origin for the embryo of 
all animals above the protozoa, aad that the vertebrate equally 
with the invertebrate animals may be shown to possess, in the first 
stages of their blastodermic or embryonic formation, the two 
primitive layers of ectoderm and m. To attempt, how- 
ever, to pursue the history of the development of animals in 
detail would be equivalent to inflicting upon you a complete system 
of human and comparative anatomy. But I cannot leave the 
subject abruptly without an endeavour to point out in the briefest 
possible manner the bearing of one or two of the leading facts 
in embryology upon the general relation of ontogeny and 
phylogeny. Ve are here brought into the contemplation 
of those remarkable changes, all capable of being observed 
and demonstrated, by which the complex organisation of 
the body is gradually built up out of the elementary materials 
furnished by the blastodermic layers—a process which has 
been looked upon by all those who have engaged in its study with 
the greatest interest and admiration. And if, by comparing these 
phenomena as observed in individuals belonging to different classes 
and orders of animals, it is found that not only are they not dif- 
ferent, but, on the contrary, that they present features of the most 
remarkable resemblance and conformity, we shall be led to con- 
clude that there is a general plan of development proved to extend 
to the members of considerable groups, and possibly capable of 
being traced from one group to another. But this is clearly nothing 
else than another way of stating that there is a similar type of 
structure pervading the animals of each group, and a probability of 
@ common type being ascertained to belong to them The main 
question, therefore, to be answered is, whether there is or is not a 
general correspondence between the ph of develoy t and 
the gradation of type in animal structure upon which anatomists and 
zoologists are agreed ; and my object will now be to bring rapidly 
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distinguish between the embryos of very different orders of 


mammals, and even between some of them and the embryos of | 


birds and reptiles—as well as in connection with the trans- 
formations of the first pair of branchial apertures, which lead 
to the formation of the passage from the throat to the ear in 
the higher vertebrata. There is equal imterest attached to 
the history of the development of the first pair of arches 
which include the basis of formation of the lower jaw with the 
so-called cartilage of Meckel, and which, while furnishing the bone 
which suspends the lower jaw in reptiles and birds, is converted 
in mammals into the hammer-bone of the ear, the other arches 
undergo transformations which are hardly less marvellous, and the 
whole series of changes is such as never fails to impress the em- 
bryological inquirer with a forcible idea of the persistence of type 
and the inexhaustible variety of changes to bE ge mn and fanda- 
mental parts may be subject im the process of their development. 
It is also of deep significance, in connection with the foregoing 
phenomena, to observe the increase in the numberof thegill-bars and 
apertures as we descend in the scale to the cartilaginous fishes and 
lampreys, and the still further multiplication of these metameres 
or repeated parts in the ampbioxus; and it is perhaps also 
interesting to note that in the ascidia the arrangement of the gills 
is exactly similar to that of the amphioxus. The study of the 
comparative anatomy of the heart and its m formation in 
the embryo furnishes also most striking illustrations of the rela- 
tion between ontogenetic and phylogenetic develop t in the 
vertebrates, and is not without its applications to some of 
the invertebrate groups of animals. I need only recall to 
your recollection the completely double state of this organ in 
warm-blooded animals, by which a regular alternation of the 
systemic and pulmonary circulations is secured, and the series of 
gradations through the class of — by which we arrive at the 
undivided ventricle of the amphibian, and the further transition 
in the latter animals by which we come at last to the single heart 
of fishes; and to state that in the embryo of the higher animals 
the changes by which the double heart is ultimately developed 
out of an extremely simple tubular form, into which it is 
at first moulded from the primitive formative cells, are, in 
the inverse order, entirely analogous to those which I have 
just now indicated as traceable in the descending series of 
vertebrate animals; so that at first the embryonic heart 
of man and other warm-blooded animals is nothing more than a 
rhythmically contractile vascular tube. By the inflection of this 
tube, the constriction of its wall at certain parts, and the 
dilatation at ethers, the three chambers are formed which 





represent the auricle, the single ventricle, and the aortic 
bulb of the fish. By later changes a septum is formed to divide the 
auricles, completed in all the air-breathing animals, but 


remaining incomplete in the higher animals so long asthe conditions 
of foetal life prevent the return of arterialised blood to the 





left auricle, The growth of another septum within the 


and birds, placed | 
| immediately behind the mouth, separated by clefts passing 


plexity of the organising p is in the maltiplication of the 
fertilised embryo-cell and its conversion into continuous organised 
strata, by further histological changes in which the morphological 
foundations of the future embryo or new being are laid. I need 
|not now recur to the further, series of complications in the 
formative process by which the bilaminar blastoderm is developed 
| and becomes trilaminar or quadrilaminar, but only recall to your 
| recollection that while these several states of the primordial con- 
dition of the incipient animal pass insensibly into each other, there 
| is a pervading similarity in the nature of the histological changes 
| by which they are reached, and that in the production of 
|the endless variations of form assumed by the organs and 
| systems of different animals in the course of their develop- 
|ment, the process of cell-production, multiplication, and dif- 
| ferentiation remains identical... The more obvious morpho- 
| logical changes are of so similar a character throughout the 
| whole, and so nearly allied in the different larger groups, that we 
| are led to regard them as placed in some very close and intimate 
| relation to the inherent properties of the organic substance which 
| is their seat, and the ever-present influence of the vital conditions 
in which alone these properties manifest themselves. The 
formative or organising property, therefore, resides in the living 
substance of every organised cell and in each of its component 
moleeules, and is a necessary part of the physical and chemical 
constitution of the organising elements in the conditions of life; 
and it scarcely needs to be said these conditions may be as varied 
as the countless numbers of the molecules which compose the 
smallest particles of their substance, But setting aside all specu- 
lation of a merely pangenetic kind, it appears to me that no one 
could have engaged in the study of embryological development for 
any time without becoming convinced that the phenomena which 
have been ascertained as to the first origin and formation of 
textures and organs in avy individual animal are of so uniform a 
character as to indicate forcibly a law of connection and continuity 
between them; nor will his study of the phenomena of develop- 
ment indifferent animals have gone far before he is oquail 
strongly convinced of the similarity of plan in the development of 
the larger groups, and, to some extent, of the whole, I consider 
it impossible therefore for any one to be a faithful student of 
embryology, in the present state of science, without at the same 
time becoming an evolutionist. There may still be many diffi- 
culties, some inconsistencies, and much to learn, and there may 
remain beyond much which we shall never know; but I cannot 
conceive any doctrine professing to bring the phenomena of 
embryonic development within a general law which is not, like 
the theory of Darwin, consistent with their fundamental identity, 
their endless variability, their subjugation to varying external 
influences and conditions, and with ‘the possibility of the trans- 
mission of the vital conditions and properties, with all their 
variations, from individual to individual, and, in the long lapse 
of ages, from race to race, I it, therefore, as no exagge- 
rated representation of the present state of our knowledge to say 
that the ontogenetic development of the individual in the higher 
animals repeats in its more general character, and in many of 
its specific phenomena, the phylogenetic development of the race. 
If we admit the progressive nature of the changes of development, 
their similarity in different groups, and their common characters 
in all animals, nay, even in some respects in both plants and 
ani we can scarcely refuse to >» org the possibility of 
continuous derivation in the history of their origin ; and how- 
ever far we may be, by reason of the imperfection of our 
knowledge of paleontology, comparative anatomy, and embryo- 
logy, from realising the nature of the chain of con- 
nection by which the actual descent has taken place, still there 
can be little doubt remaining in the minds of any unprejudiced 
student of embryology that i is only by the employment of 
such an hypothesis as that of evolution that er investi- 

tion in these several departments will be promoted, so as to 
ring us to a fuller comprehension of the most general jaw which 


regulates the adaptation of structure te function in the universe.” 
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RAILWAY MATTERS. 


RaPIp progress is being made with the Tay Bridge ; should the 
weather continue favourable, it is expected that a tive will 


NOTES AND MEMORANDA. 
A cement for such purposes as fixing metal letters to glass 





run over it on the 15th September. One of the three remaining 
large girders was placed in position last week, and only two have 
now to be lifted. In the course of ten days or a fortnight all the 
small girders will, it is expected, be properly placed. 

THE Scotch express, due to pass Leeds for London at 3,15 on 
last Friday afternoon, had a narrow escape at Kirkstall, Fw Hg 
the axle of the right-hand driving wheel of the engi ig. 
Fortunately the engine did not leave the rails, and the driver 
succeeded in stop g the train, which was forty 
miles an hour, né of the ngers were injured, but they 
were detained at Kirkstall nearly two hours. Tte down main line 
was so damaged that traffic was not resumed until 6.40. 

Messrs, THomAS Cook AND Son have received advice 
Eastern of France Railway Company that the new line to Switzer- 
land, vid Belfort and Del'e, will be opened for traffic to-day, 
August 13th, This line will enable passengers to reach Bale and 
other parts of Northern and Eastern Switzerland without passing 
through Alsace, and at the same time will i 
rAd nae eyes ey districts of Jura gree. 

ving Paris by the 8.5 p.m, train, can rea 
etile, $130 am.; Zurich, 12.38; and 


Delemont at 8.5 a.m.; 
Lucerne, 1.50 p.m. the following day. 

In Dublin, the first public trial of ’ steam tramway engine 
has been made in connection with ok sah the Dublin Tooter 
Company. The new locomotive, which is named the P 
presents the appearance of a miniature tramear, fitted with cur- 
tained plate glass windows. ‘The only difference that can be detected 
is a small funnel rising about 9in. above the roof. The carriage 
and engine weigh 44 tons. ‘fhe engine is 10-horse power, and drew 
sixty-five persons with the greatest ease at from ten to twelvemiles 
an hour. It was brought to a standstill within its own length. 
The trial was most successful. The horses on the highway were in 
no degree frightened. Messrs. Abbotand Duncan, of London, the 
proprietors, have resolved to go to Parliament for a bill to legalise 
the use of steam power between Blackrock and Dublin, 

Her Masgsty has conferred upon Captain Tyler, late Chief 
Inspector of Railways, the honour of knighthood, in recognition of 
the eminent services rendered by him during the many years he 
held that appointment. Captain Henry Whatley Tyler was born 
about the year 1826, and was educated at the Royal Military 
Academy at Woolwich. He entered the corps of Royal Engineers 
in 1844 as second lieutenant, was promoted two years later to first 
lieutenant, and became captain in 1854. Shortly after that date 
he accepted civil employment, being _s ted an inspector of 
railways under the Board of Trade, and he held the chief inspee- 
torship for upwards of seventeen years. As our readers are aware, 
the honour above named has been conferred upon him on his recent 
retirement from his official duties, 

Mr. HIGGINBOTHAM, Engineer-in-Chief of the Victorian Rail- 
ways, has recently published ‘‘ A Report of Observations on Rail- 
ways made during a Tour in 1874 and 1875, undertaken by 
direction of the Government of Victoria.” One subject which 
occupied Mr, Higginbotham’s attention was the materials of 
which wheels were constructed in the different countries. When 
we recall to mind the ] table accidents which have from time to 
time taken placein consequence of some latent defect ina tire, or 
from the powerlessness of the latter toresist atmospheric or other 
influences, no subject can, says the Builder, have greater importance 
in the eyes of railway managers and railway travellers. In 
Canada, cast iron wheels did not give satisfaction, and accordingly 
experiments were being made with wrought iron wheels with steel 
tires, which seemed to be likely to answer better than the former 
kind, which it was found impossible to have cast with perfect 
uniformity; consequently they injured the permanent way, and 
broke during the hard long winter of Canada. On the other hand, 
the intense cold of these regions is found to loosen the steel tires 
of the other kind of wheels, so that for winter wear they really do 
not seem to have such great advantages over the cast iron wheels. 
However, further  aaperinente are being made with wheels with 
cast iron centres cast steel tires, as well as w of 
cast steel alone. Upon this point we may give Mr. 

— an ions :—‘‘There has al been a distrust of cast 
iron wheels in England ; are 
to break than those of and 
when the common cast iron is ; but it is impossible 
the testimony im favour of the of the cast iron disc 
which is used in the States, The iron used in the best of these 
wheels is cold blast charcoal iron, made from the red hematite 
ores, and great care is taken in casting them. I feel convinced 
that the best of these wheels are as safe as the best wrought iron 
wheels in any climate, and that they are safer than wrought iron 
wheels with steel tires in countries subject to severe frosts.” It 
is at any rate quite certain that a wheel which is safe during a 
Canadian winter will be more than safein Great Britain or 
Australia, andits seems that these and similar experiments should 
always be carefully noted in this country, where there is possibly 
less desire than in the colonies to try experiments with the object 
of equal safety or greater economy. 

A NEW railway is proposed across the Andes, which will complete 
the connection between Valparaiso and Buenos Ayres. The sec- 
tion between Santa Rosa de los Andes, the present terminus of the 
Valparaiso Railway, and the town of Mendoza, at the other side of 
the Andes, comprises the most difficult part of the road. Starting 
at Santa Rosa, si at the entrance of the Uspallata pass, on 
the Chilian side, at 2704ft. above the level of the sea, the line 
follows the course of the river Aconcagua for a distance of thirty- 
three miles. until it reaches the foot of the pass at 7315ft, above 
the level of the sea. In this point, where the Aconcagua river 
receives the Juncal, the line follows the course of this river, turn- 
ing to the south, and after 11} miles turns again to the east until 
reaching the western portal of the large tunnel at the summit, 
situated ata height of 11,484ft. The difference between Juncal 
and the mouth of the tunnel is 21} miles, a grade of 34 per cent. 
The length of the tunnel is estimated to be 10,665ft. The top of 
the mountain is 3260ft. higher. Crossing the tunnel the line 
descends to the Cueros valley, with a grade of 3 per cent. for eight 
miles to the bridge over the river Cueros. The altitude of Cueros 
valley is 10,257ft, From this point to Puente del Inca, a distance 
of twelve miles, the grade is 24 per cent., and continues softening 
till it reaches the town of Mendoza, 102 miles from Puente del 
Inca, and 2500ft. above the level of the sea. An Italian 
engineer, Mr. Olivieri, has, according to the Railroad Gazette, 
recently made a new survey of this route, comprising only 
the mountain region between Juncal and the Cueros river, and has 

roposed to shorten the line forty-four kilometres, avoiding all the 
Fifioult part, and thus reducing the cost of construction consider- 
ably. His plan is to start at Juncal river, 2240 metres high, with 
an incline which would have a length of nearly 6000 metres, with 
only one curve of 450 metres radius, and of various grades, the 
heaviest being onein five. An altitude of 1000 metres being gained 
in this manner, the line would continue 3000 metres further, with 
a grade of one in thirty-six, to the entrance of a tunnel which 
would have a length of about 3750 metres, and emerging at the 
side of the Cueres river at 3180 metres high. ‘This shows 
that the valley at the eastern side of the mountain is about 1000 
metres high, which is, to a certain point, an advantage requiring 
only grading on one side. Both the Juncal and Cueros rivers 
would at all times furnish ample water power to work the turbine 
water wheels, with which power the cars would be lifted. There 
is also a small lake at the summit of the incline, the water of 
which can with facility be applied to the same purpose. With this 
system the cost of construction would be reduced some 4,000,000 

ols., and, according to the report of the joint committee of engi- 
neers, the working expenses of a line of this class are in propor- 
tion very much less, 
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windows, recommended by the Builder, consists of copal varnish 
fifteen parts, drying oil five parts, turpentine three parts, oil of 
turpentine two parts, liquetied marine glue five parts, Meltin a 
water-bath, and add ten parts dry slaked lime. 
Herr S. Decusky has published the results of a series of 
<—eneny which he had made with Carrara marble and hydro- 
¢ acid of different degrees of concentration. These results 
appear to show that dity with which carbonic acid is evolved 
ee ions) is proportionate tothe concentration of 


THIRTY-ONE miles from Colorado Springs, starting out by the 
grand Ute Pass road, is to be found one of the greatest curiosities 
of the continent—a grove of mammoth trees in stone, the remains 
of some extinct forest of primeval times. These trees lie just on 
the edge of the South Park, and are accessible by good roads. 
The group first discovered and best known is a natural grove of 
immense trees, from 15ft. to 17ft. in diameter and 40ft. to 50ft, 
or over in circumference, 


THERE is in the valley of the Maota in Switzerland, a grotto 
agen the mountam, and called the Lauiloch. It had not 
explored beyond the Gorge du Loup, but recently some 
venturesome young of Illgau have traversed this passage, 
and have penetrated, it is said, two whole leagues into the moun- 
crossing various cavities where human foot had never trod 
before. They came at last to a deep fissure, which they could not 
— being without cords or A society has, says 
‘ature, been formed for a further exploration of the region, and 
the results will be published shortly. 

Herr Huses, in the Pharm. Centralhalle, suggests the use of a 
solution of molybdate of ammonia and ferrocyanide of potassium 
for the detection of free mineral acids, Ifa ciear yellow solution 
of these reagents be added to a colourless solution containing salts 
of silane corte traces of mineral _ — (sulphuric, hydro- 

ric, nitric oric, arsenic, urous, or aa een 
scids) ‘the solution Selden once toe veda colour, 
which approaches more or less to a dark brown as the quantity of 
acid present is greater or less ; the turbidity which often occurs in 
the solution at once disappears in the presence of an excess of 
alkali. Boracic and arsenious acids give no reaction. These 
reagents suggested are, says the Polytechnic Review, admirably 
adapted for volumetrical determination, 


SrecimMENS of silver ore recently taken from the Cerro de Pasco 
silver mines in Peru show that the submerged portion of the 
mountain is very rich, and a rough estimate shows that a body of 
ore will be exposed by the new tunnel which Mr. Heury Meiggs is 
to build, worth from 300,000,000 dols. to 500,000,000 dols. ‘These 
mines have lain under water for fifty years, and are scarcely known 
to the present generation, though they had been worked for 250 
years, when the mines to stop on account of the water, Peru 
has now discovered that a tunnel can be built which will drain the 

tai pletely, draining off the lake from which the 
water in the mines comes, and she is so much in earnest about it 
that the first loads of the now submerged ore are expected to reach 
Lima in four months. It is predicted, observes the Zngineering 
and Mining Journal, that within ten years more silver will be 
taken out than from the silver mines in Nevada. 


IT was in the China war of 1860 that we first find an electric 
firing apparatus forming part of an army equipment, In this case 
the outfit was of a somewhat clumsy nature. A eonveyance, in 
shape size much resembling a baker’s barrow, contained a 
monster horseshoe magnet, and it was the sudden disruption of its 
armature from this aneet which generated the spark to fire the 
fuse. A few} years wards, this ponderous conveyance gave 
place to a neat little mahogany box about a foot cube, which con- 
tained half a dozen small but powerful magnets, in the field of 
which the armatures were made to revolve with exceeding celerity ; 
and it is by means of such an apparatus that to-day we are enabled 
to fire a score of charges at a time, the wires branching off from the 
instrument to a distance of a hundred yards or more. But, never- 





| theless, we have yet, observes Nature, to devise, it seems, 


an 
efficient exploding apparatus capable of igniting both low and high 


tension electric fuses. 


Tue sulphide of iron which is used in the chemical laboratory 
for the preparation of sulphuretted hydrogen gas is obtained by 
smelting together sulphur and iron ; but although these materials 
are very cheap, yet the product, the sulphide, is, comparatively 
speaking, quite expensive. In consideration of this fact, Herr C. 
Méhu recommends the use of iron pyrites—a disulphide of iron— 
instead of the sulphide. The recipe, as given in the ‘‘ Polytechnic 
Review,” is as follows; If two parts of finely ground pyrites and 
one partof iron filings be placed in a Hessian crucible and sub- 
mitted for a half-hour te a red heat, a mass is obtained which is 
easily reduced to powder, and which gives off sulphuretted hydro- 

en gas in great volume when treated with hydrochloric acid. 
The tormation of the single from the disulphide is caused by the 
following reaction : FeS, + Fe = 2FeS. It is not at all necessary 
that the mass in the crueible be brought to a smelting heat, since 
the reaction takes place even at a red heat; it is, however, neces- 
sary that the materials be in a powdered condition, and be inti- 
mately mixed in the crucible. The material should not be too 
closely packed, 


DINGLER’s Polytechnic Journal had recently an article on the 
manufacture of large castings of nickel and cobalt, The size of 
castings obtained is spoken of as five to six kilogrammes—about10lb. 
to 12 lb,—but a local wwiter questions if the Germans can produce 
such castings as have been obtained by Messrs. Wiggin and Co., 
of birmingham, The apparatus used consisted of a round fire- 
proof oven, similar in construction to Deville’s blast furnace. The 
crucible was placed on an igon plate in the middle of the furnace. 
A mixture of coke and charcoal was used as fuel, and air blown 
in at the rate of seven to nine cubic metres —a cubic metre is some- 
what more than a cubic yard—per minute. The best graphite 
crucibles would not resist the action of the high temperature 
obtained, so a series of erucibles placed one inside the other was 
used. During the casting the fluid metal often began to froth up 
and spurt when it was brought into the moulds and cooled, and 
the resulting casts were not solid but blistered. To remedy this 
defect the models were surrounded by a stout cotton wick, which 
had been previously saturated with tar or petroleum. This was 
ignited as the metal approached the moulds and formed a large 
reducing flame, through which the hot metal was passed. ‘The 
castings were then allowed to cool slowly. 


REFERRING to the total eclipse of the moon, August 23rd, Vaiure 
observes :—Though lunar eclipses have lost the degree of astrono- 
mical interest and utility formerly attached to them, the general 
observer may still be expected to tind the same amount of attrac- 
tion as in past times in watching the physical features of a total 
eclipse of our satellite, well visible at a convenient hour of a 
summer’s night. On Thursday evening, August 23rd, with favour- 
able weather such a phenomenon may be witnessed, through- 
out its continuance, in this country as in other parts of 
Europe. The first contact with the penumbra takes place at 
8h. 3°‘7m. Greenwich mean time, and that with the dark shadow 
at 9h. 13 7m., about 59 deg. from the northernmost point of the 
moon’s limb toward theeast ; the total phase begins at 10h. 19-lin., 
and ends at 3‘7m, after midnight ; the last contact with the shadow 
occurs at lh. 91m. a.m. (August 24), about 112 deg. from the 
northernmost point towards the west, and that with the penumbra 
at 2h. 19°lm, ‘With respect to the earth’s true shadow tlie eclipse, 
therefore, continues 3h. 45m., and the moon is totally immersed in 
it for 1h, 45m., the middle of the eclipse at 11h. 11m. p.m. When 
she first encounters the earth’s dark shadow her altitude at Green- 
wich is 18 deg, 


| 





MISCELLANEA. 


News has been received in Europe of an eruption of the volcano 
Cotopaxi, near Quito, The eruption was as usual preceded by arn 
earthquake. An immense quantity of ashes was ejected, princi- 
pally in the direction of Guayaquil, falling on board ships sailing 
from oun to Panama. The distance was, in some instances, 
reckoned at 1000 miles, 

INSTRUCTIONS have been issued for the entry of a number of 
engine-room artificers for the navy, that branch being below its 
strength at the present time. Application to be made to the 
captains in command of the steam reserve at the various ports. 
Candidates must be between twenty-one and thirty-one years of 
age, able to produce a certificate as to character, and must be one 
of the following trades :—Boilermakers, engine smiths, engine 
fitters, or coppersmiths, 

THE death is announced of Mr. Robert Were Fox, F.R.S., of , 
Falmouth, in his eighty-eighth year. Mr. Fox was known as the 
author of various observations, especially in connection with 
geology and mining. Early in the century he made important 
observations on the ratio of the decrease of temperature in the 
earth, and at a later period published various papers in connection 
with magnetism and electricity. Mr. Fox was widely known 
among men of science, and universally respected. 

THE Indianapolis Journal records a noteworthy act of a locomo- 
tive engineer on the ‘‘ Bee Line.” It says that Lingenfelter, 
while his engine was making a speed of twenty-two miles an hour, 
discovered a two-year-old child walking on the track but a short 
distance ahead of his train. Climbing forward on his engine, he 
got upon the pilot in time to seize the child and swing it clear of 
the track, where it fell unharmed, save for a few slight scratches 
as the train swept by, without checking its speed. 

On Thursday, the 9th inst., the steamship Marlborough, built 
by Messrs. Raylton, Dixon and Co., took her trial trip, which was 
very satisfactory. This vessel is 275{t. long, 33ft. 3in. beam, and 
19ft. deep, with a carrying capacity of 2150 tons. She is fitted 
with iron main deck, iron lower masts and water ballast all fore 
and aft; patent windlass, three steam winches and steam crane. She 
has. a handsome saloon aft, officers’ and engineers’ cabins being 
fitted amidships, The engines, 150-horse power nominal, have been 
supplied by Messrs. Blair and Co., of Stockton. 

THE authorities at Portsmouth are about to construct a working 
model of the Inflexible for experimental purposes under the direc- 
tion of Mr. Froude. It will be upon a geale, not less than 
gin. to the foot, and it will be so arranged that the unarmoured 
ends, on which the question of the ship’s stability mainly depends, 
can be lifted out, so that the seaworthiness of the rectangular 
castle and the submerged hull, when ived of the buoyancy 
imparted by the unarmoured ends and the cork spaces, may be 
subjected to a practical test. A similar model of the Devastation 
was tested in the same manner by Mr. Froude at Portsmouth. 

AN invention for the protection of ships’ sides from the effects 
of torpedoes has just been submitted by the officers of Chatham 
Dockyard to the Lords of the Admiralty, the inventor being 2 
member of one of the lower branches of the service, and it is now 
receiving the careful consideration of their lordships. The inven- 
tion consists of a protecting screen or shield, which can be lowered 
or raised in less than five minutes; it completely envelopes the 
whole of the bottom of the ship, and is of sufficient substance to 
resist any torpedo. One of the chief points of the invention is 
that it can be raised in so short a time and stowed in a snug 
position on the top sides of any ironclad, and without in any way 
interfering with the firing of the guns, 

On Saturday afternoon, Messrs. Raylton, Dixon and Co., launched 
from Cleveland dockyard, Middlesbrough-on-Tees, a fine iron 
screw steamer of the following dimensions: extreme length, 
300ft.; breadth, 34ft. 9in.; depth of hold, 34ft. Gin. She has been 
built to the highest grade at Lloyd’s, is fitted with all the most 
recent improvements, including patent windlass, steam winches, 
&c., and has a carrying capacity of 2800 tons. Her engines, of 
185-horse power nominal, will be supplied by Messrs, Blair and 
Co., Limited, of Stockton-on-Tees. She is built to the order of 
Messrs. Hutchinson and McIntyre, of Newcastle-on-Tyne, and on 
leaving the ways was named Malabar. This is a sister ship to the 
Serapis, Vindolana and Strathairly, and is the fifth vessel built for 
the same owners. 


EXPERIMENTS are being made at the Royal Arsenal, Woolwich, 
with the view of perfecting a new ‘“‘deferred action” fuse, 
especially designed for attacking earthworks. The ordinary con- 
cussion fuse, which bursts the shell on coming in contact with the 
object of attack, merely takes effect in one direction, and on the 
face of the object; but the delayed action fuse, which burns a 
certain regulated length of primer before it ignites the bursting 
charge, will allow the shell to bury itself in the earthwork or 
penetrate to the trench behind before the explosion takes place, 
when its force will be expended effectively on all sides. A year or 
two since it was understood that the Pettman general service fuse 
was to be soon superseded, but within the last few months more 
than 5000 of them have been re-primed for service, and at the 
a a great many of the same pattern are being manu- 
actured. 


THE telescopic spar torpedo, a model of which was submitted 
recently by one of the laboratory artisans named Griffiths, was 
tried in the Thames on the 9th inst., with a roughly constructed 
apparatus but on the full scale. The spectators, who were taken 
out into the stream in a steam launch, saw only a couple of poles, 
each about 30ft. in length, lying upon the deck, one upon the other, 
with a red disc at the extremity to represent a charge of gun- 
cotton, and the other end made fast a little astern of midships. 
The practice consisted of taking aim at the floating buoys in the 
river as the launch steamed past at full speed, and simple as the 
affair looked the effect wasremarkable, Steering within a calculated 
distance of about 50ft. the torpedo was cast overboard, when the 
tide and the motion of the vessel carried it out to arm’s length, and 
at the same time caused the upper spar to stretch out in telescopic 
fashion, carrying the torpedo head completely under the object 
attacked. It was the opinion of all who witnessed the experiments 
that the invention was both clever and valuable, capable of 
rendering useful service even in the hands of an unpractised crew, 
and certainly to be preferred to the ordinary spar torpedo suspended 
over the bows of a vessel attacking end on, and risking its own 
destruction. 

WHEN Mr. Whalley’s Reservoirs Bill becomes law it will enable 
any landowner, however limited his interest, to collect water on 
his estate from any pure source at his command, and having entered 
into a contract to supply it to any sanitary authority within reach, 
he can borrow the money required for the necessary works, and, 
with the approval of the Encl Commissioners, charge his 
estate with the cost on two conditions—first, that the amount is 
repaid by instalments arccasagsny Bay ae? a limited period of years; 
and, second, that the income to be derived from the water shall be 
sufficient to satisfy the commissioners that the reversionary in- 
terests—i.e., the property—will be benetitted by the transaction. 
Mr. Bailey Denton points out that in many localities this measure 
will be found of great advantage, for the reservoirs and works 
contemplated by it will not be limited in their use to the storage 
of surface or surplus waters, but will be found available for the 
collection of spring and subterranean waters where they are on 
to be favourably obtained, on private estates. Thus the Act ma 
be found useful alike in the flatter districts of the east and sout 
as in the hilly parts of the west and north. The sanction given 
by the Legislature to landowners to become suppliers of water, and 
to local sanitary authorities to become customers with a legalised 
power to contract and pay for it, will remove many objections and 
difficulties which now stand in the way of water supply to smal 
communities. The money required for the works will be readily 





supplied, and the intrusion of local boards on private properties 
will be avoided. r — 
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public, and intended for insertion in this column, must 
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qriienée Mewalt and taaibee 4 2d. postage stamp, in order that 


answers received by us may be forwarded to their i . No 
perry ere be taken of communications which do not comply with 
instructs 


tions. 
*,* We cannot undertake to return drawings or manuscripts ; we 
must 


the writer, not 

geod faith. No 

/ 

J. H. A.— Yes. : , 

J,M.—Ak ge of his prof and ability to make it useful. 

J. H. B.—You cannot reprint the work without infringing the author's copy- 

B. Y. W.—You should read both books. Each 1s excellent in its way, but 
neither will take the place of the other. ; 

A. V. anp Co.—Messrs. wend Tyler and Co., Whitecross-street, make 
small air engines up to one-horse power. 

E. 0.— Your ‘best p trod of employment lies in Ghent or Liege. There is, 

q ion in trade all over Europe, and you would be less 
likely to obtain em, in Belgium or Germany than even in England, 

W. C. (Parsonstown).—/f the universal joint is well made there will be 
nothing to prevent its use for connecting two shafts running at 250 to 300 
revolutions per minute, the angle of divergence of the one shaft from the 
direction of the other being but 6 deg. . Ae! 

J. C. (Gravesend). —We must ask you to be a little more explicit. It appears 
to us that a fish bolt is in tension, while a screw set pin is in compression. 
If you made the roots of your screw thread stronger than before, the success 
of your system, which we may say is very old, is at once explained. 

H. W— There are several handbooks to the iron trade. You cannot do better 
than obtain a list of them from Messrs. Spon or Messrs. Lockwood, and 
then select that which appears most likely to suit you. They nearly all 
contain stereotyped information in a convenient form, and so far reliable. 

FE. J. O. (Manchester).— We have published in all five dictionaries. Two of 
these refer to general technical subjects, and are respectively in English and 
French, French and English, and Italian and English, and English and 

Italian, These were published on the 8rd July, 1868, and January 10th, 


1873. 

J. H.—We could not supply what you want. Practice varies in every 
district and every establishment, and it is simply impossible to obtain the 
information which would be required to render an article on the subject 
really valuable. Engineers do not care to make their commercial affairs 


Jed, Aoott, 





blic. 

ot 1. —Great things have been anticipated from rotary engines at various 
times. Not one, however, has been produced which will stand hard work 
Sor considerable periods without leaking. The chemicals required to pro- 
uuce a given amount of power in an electro-magnetic engine cost much more 
than coal, 

W. B.—We do not think the valve is new, although you might, perhaps, be 
able to maintain a patent for it. But the valve is too defective to be worth 
patenting. It could be fearfully overloaded with very little trouble. The 
surfaces exposed to corrosive influences are large, and would easily set fast. 
The guiding arrang ts are especially bad in this respect. 

F. W. C, (Apparatus for Burning Anthracite.).—J/ you will recur to our 
description and drawings published on the 3rd inst. you will see that the air 
is admitted into the ends of the hollow fire-bars and finds its exit from the 
holes at the sudes of the bars mar the top, and thence passes through the Jire. 
If you look at illustrations of thé bars this will be explained. ; 

P. (Magdeburg).— We fail to understand your question. Cunningham 
worked his guns with chain gear; Armstrong uses water. No hydraulic 
brake has Leen used for heavy guns. Are you not confounding Clare's 
buffer with some other nvention? If you will be a little more explicit we 
shall endeavour to obtain the precise information you require. ‘ . 

F. H. (Leicester).—The point is so far doubtful that it would admit of being 
argued by counsel. In our opinion, however, your invention is not an 
infringement. No patent could be secured for the introduction of a new 
principle in the construction of umbrellas. Only the detail of the method 
by which the principle is actually applied can be patented, and your 
invention is essentially different in details from that of the other potentee, 
You should make your: certain, however, that his specification contains 
no allusion to a method of construction similar to 

ErratuM.—On page 96 of our last impression, and in the ‘rst column, the 
word “‘ ditcher” be read in place of ‘‘ ditedier.” 


TOBACCO WEIGHING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent inform me who is a maker of a machine 
for weighing and putting in tinfoil and paper, }oz., }0z., and loz. of 


? Topacco, 
London, Aug. 15th. 
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THE NEW WATER SUPPLY SCHEME, 


In February last the Metropolitan Board of Works 
adopted the following resolution at the instance of the 
Works and General Committee :—“ That, in the 


oa of the board, the time has now arrived when effect 
hould be given to the report of the Royal Commission op 





Water Supply, so far as the same refers to the water supply 
of the oe being placed under the control of a 
responsible public body, and that the subject be referred 
back to the committee with instructions to prepare a bill 
empowering the board to take under their control the 
water supply of the metropolis, and to purchase the 
interests of the existing companies, and extend existing 
works ; and that the committee be authorised to confer 
with her Majesty’s Government, and to report the draft 
bill to the board.” The report of the Royal Commission 
dates back to 1869, so that considerable time has elapsed 
since a change in the control of the London water supply 
was recommended. So far as the foregoing resolution is 
concerned, the board have given no outward sign of action 
until within the last few days, but we believe that the 
Committee of Works—or, in other words, the entire board 
acting as a committee—have been busily engaged on the 
subject from the time when the resolution was passed. 
The subject has been also dealt with in some degree by a 
Select Committee of the House of Commons appointed to 
inquire into the constitution and management of the 
Metropolitan Fire Brigade. This committee was appointed 
in the session of 1876, and was re-appointed in the session 
now just closed. The report of that committee contains 
two important recommendations—one, that the Fire Brigade 
should be transferred from the Metropolitan Board to the 
Commissioner of Police for the metropolis ; and the other, 
that “the water systems now belonging to the various 
companies should be consolidated in the hands of a 
public authority.” The proceedings of this committee 
last year must have shown the Board that the ques- 
tion would not be allowed to rest. Whether the pro- 
posal to take the Fire Brigade out of the hands of the 
Metropolitan Board was foreseen we know not, but 
the Board have just issued a document which gives 
special prominence to.a scheme for the use of fire 
hydrants, in conjunction with a supply of water for 
domestic use. This document is a report from Sir Joseph 
Bazalgette, in conjunction with Mr. F. J. Bramwell 
and Mr. Edward Easton, these three gentlemen having 
been requested by the Works’ Committee to investigate the 
water supply question, and to report thereon. 

When the Metropolitan Board of Works were publicly 
discussing this question last spring, we called attention to 
the fact that if the water companies were bought up, and 
if the whole affair were placed under the control of the 
Metropolitan Board of Works, or some other public 
body, the water would be just as objectionable for drinking 
purposes as it was before, unless one of two things were 
done, namely, either the existing works enlarged and im- 
proved, or the source of the supply altogether changed 
Sir J. Bazalgette and his two colleagues make distinct 
reference in their report to the fact which they say has 
been generally overlooked—that whether the supply be 
subject to the control of the companies or the Metropolitan 
Board, “the supreme difficulty ” still remains, of finding 
the requisite quantity of water possessing the propose 
degree of purity. Thus the report states that if £25,000,000 
were expended in buying up the water companies, this ex- 
penditure “would have to be supplemented by a future, 
and, perhaps, an almost equal outlay, to replace this water 
by other, derived from purer sources, even if, indeed, 
it could be got at all.” Assuming that the water 
could be obtained, “the. fire question would still re- 
main unsolved,” unless the water were pumped up 
to a certain level. In reference to the extinction of 
fires, the report proposes that hydrants should be 
established over the metropolis, these to be con- 
stantly supplied with water at high pressure. The 
supply for this purpose is to be distinct from that which 
now comes into London, and is to be of pure quality, so 
as to be available for drinking and sdliian: In short, 
it is suggested that a supplementary water supply 
be brought into the metropolis, for the purpose of 
feeding the hydrants and furnishing potable water 
to the population. Whatever merits this scheme may 

, it is evident that it will not effect any “con- 
solidation” of the system by which water is now 
supplied to the metropolis. The project holds out to us 
the prospect of the eight existing water companies being 
still left to sub-divide London among themselves ; 
while, in addition to all the bodies who now tear up the 
streets, there is to be the “responsible public body ” 
bringing its “arterial mains” into the metropolis, while 
the “ supply mains ” are to be laid “ under the footway at 
each side of the road.” This plan is recommended as “ in- 
terfering to the least extent with existing pipes, and with 
the paving and road traffic.” We admit that some of the 
“existing pipes” may benefit by the arrangement, but we 
nevertheless pity “the poor public,” who may be doomed 
to see the water and gas companies tear up the roadway, 
while the “responsible public body” amuses itself with 
uprooting “the footway at each side of the road.” It is 
proposed that every house shall take the supply for potable 
purposes, so that, what with the longitudinal trenches for 
the reception of the “supply mains,” and the little transverse 
trenches for the service pipes, there will be a disturbance of 
the foot pavement to an extent which will be both costly 
and troublesome. The most experienced Londoner may feel 
his courage fail at the prospect. Let us suppose, in addi- 
tion, the Metropolitan Parl abisinite power to introduce 
an independent gas supply, and it would seem best—if it 
were possible -for the entire metropolitan population to 
leave London for a season, until the companies and bodies 
settle all the pipes to their liking. 

Nothing is to be gained without trouble, and we have to 
consider whether the supplementary water supply would 
confer advantages more than equal to its cost and primary 
inconvenience. Everybody is to have two gallons of water 
- day, to be introduced into the premises through a 

xed “ air-tight pressure receiver, holding, according to the 
size of the house, from two to ten gallons.” This receiver 
is to be placed in the basement, and close to the point of 
inlet of the service pipe. It is only to have one draw-off 
tap, from which the water is to be taken, and when the 
receiver is empty, it is to be so arranged as to fill up again 
gradually, Thys the constant supply is subject to a sort 





of throttling, which prevents more than a certain quantity 
of water being consumed. As the water is already laid on 
to every house in London, and in many cases with a con- 
stant supply, the only gain to be obtained from the new 
service consists in its greater purity. The value of this 
recommendation depends very much on the degree of 
pollution which is considered to attach to the present 
supply. Supposing the water now provided to be in 
a certain degree impure, we may calculate whether the 
cost of a filter in each house would not be very much less 
than the charge which would be thrown upon the public 
by this new scheme. But a great practical question is 
involved in the project now before us. If London is to 
abandon the use of river water for potable purposes, how 
can we expectother towns to drink river water? In the next 
place, if the rivers are no longer to furnish the drinking 
supply, why need we demand more than a very moderate 
degree of purity in respect to those liquids which pass into 
the rivers? The water supply of London compares 
favourably with that of most provincial towns. Royal 
commissions and select committees, after taking evidence 
on this subject, have never indulged in those alarming 
denunciations of the London water supply which fre- 
quently emanate from other quarters. It is to be hoped 
that things are getting better rather than worse, and if 
this be not so, it says little for the action of the Thames or 
Lea conservators, or the virtue of Acts of Parliament. 

But in all water schemes, the first thing is to get the 
water. Sir J. Bazalgette and his colleagues have reduced 
their demands to the lowest possible point. They reckon 
that 8,000,000 gallons per day will suffice for drinking and 
cooking throughout the metropolis, and that a further 
average of 300,000 gallons per day will be enough for the 
fire hydrants. Allowing for increase of population, and 
providing for all contingencies, they base their calculations 
on a total of 16,000,000 gallons per day, which is obviously 
small, compared with the 120,000,000 gallons now fur- 
nished by the companies. The new supply is to be ob- 
tained by sinking wells and making borings at dis- 
tances round London ranging from fifteen to twenty 
miles from the centre of the metropolis. From these 
sources the water is to be pumped into four covered reser- 
voirs, situated on high ground to the north and south of 
London, the elevation to be 400ft. above the Ordnance 
datum line, and the reservoirs in the aggregate to be 
capable of holding 32,000,000 gallons, or enough for the 
drinking supply of four days. From each reservoir sets 
of arterial mains are to traverse the metropolis, crossing the 
river, and the mains are to be promt hi so as to put all 
the reservoirs in communication. Each reservoir, we may 
observe, is to have two sources of supply, and therefore 
two pumping stations. Respecting the practicability of 
getting the water, we find the Royal Commissioners report- 
ing in 1869:—“ In the neighbourhood of London the wells 
in the chalk form an important auxiliary source of water 
supply, and they might no doubt be considerably increased 
in Kent without interfering with the springs in the valleys 
above London, as the store from which those wells draw 
their supplies overflows in numberless springs along the 
Thames below London at levels where they are not gene- 
rally available.” The supply demanded by Sir J. Bazalgette 
is about double that which is now pumped up from the 
chalk wells of the Kent Company. 

Last, but not least, comes the question of the money. 
The cost of this enterprise is put at £5,500,000, including 
£600,000 for house fittings. The interest on capital at 
34 per cent. would be £192,500, and the annual cost of 
pumping, including depreciation and a sum for manage- 
ment, is estimated at £32,500, thus making a total annual 
charge of £225,000, But we are told that this scheme 
will supersede the contemplated outlay of £50,000 a year 
for the extension of the Fire Brigade. A saving of “at 
least” £10,000 is claimed by diminishing the number of 
the fire engines. If the water companies were to give high 
pressure, it is calculated that 450,000 houses would require 
to have their fittings altered, at an average cost of £8 per 
house, or £3,600,000 in all, which, at 3} per cent., repre- 
sents £126,000 a year. If the whole of the existing water 
supply were pumped from the present various levels to the 
increased height necessary for the hydrant jets, it is 
reckoned that the annual outlay for that purpose would be 
£150,000. Supposing hydrants to be established in con- 
nection with the existing works, the cost is reckoned at 
£750,000, which, at 34 per cent., would be equal to 
£26,250. Putting all these items together, we get a total 
of £362,250 per annum, or £137,000 more than the annual 
charge for the new system. Thus the supplementary 
supply is made to appear as if it saved more than it cost. 
Nevertheless, taking the figures as they stand, we observe 
that the three items of £126,000, £150,000, and £26,250, 
represent the annual cost of converting the whole of the 
present water supply into one of constant service at high 
pressure, hydrants included. Possibly there ought to be 
some account taken of new reservoirs and mains; but, as 
it is, we get a total of £302,250. From this we make 
the reductions of £50,000 and £10,000 in respect to 
the Fire Brigade and the engines, and we then 
arrive at £242,250 as the net annual charge for the 
conversion of the existing works. This, it will be seen, is 
only £17,000 more than the estimate for Sir J. Bazalgette’s 
scheme. The reader may put one set of figures against 
the other; but on the whole we question whether the im- 
provement of the present supply would not be the cheaper 
method. We admit that to raise the whole water supply 
of London to an elevation of 400ft. for the sake of feeding 
the hydrants looks somewhat wasteful; but, on the other 
hand, neither are the boc features of Sir J. Bazal- 

tte’s project altogether perfect. The proposed plan is 
sane ingenious, and will find many Aifvediien, bat it will 
also meet with many opponents, and the most strenuous of 
these will be the water companies, although it is professed 
that this scheme will not interfere with them. Is it pos- 
sible that this project has been brought forward to assist 
the Metropolitan Board in getting possession of the under- 


takings of the water companies? As the scheme stands, 
it is not all likely to receive the sanction of Parliament; 


neither have the Metroplitan Board yet decided to adopt 
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it. The project is thrown out as a “feeler,” and public 
opinion will decide the action of the Board, though at the 
same time the probable issue of the parliamentary cam- 
paign will have to be kept in view. 


WILSON’S COMPOUND ARMOUR-PLATES. 

Some experiments conducted ona small scale at Shoe- 
buryness at the commencement of the present month, of 
which a report may be found in the Army and Navy of 
August 4, have brought to our notice again the stage of 
the competition that is going on between iron and steel as 
a material for armour. The Spezia trials have shown the 

culiar resisting powers of steel just at the time when Mr. 
Alexander Wilson, of Cammell’s firm, has arrived at a 
process for making plates in which steel and iron are joined 
together in a way that gives the plate the resisting power 
of a steel front face, while the wrought iron at the back 
holds the plate together, and prevents the disintegration 
that takes place in solid steel armour under a severe blow. 
The experiments we refer to had reference to the question 
of solid and divided plates of armour, as weil as to the 
compound plates we have just mentioned, but the latter 
constituted the interesting feature in the trial, The tiring 
took place on Wednesday, August Ist. The frst round 
was fired by the 38-ton gun at a solid 16}in. plate of 
iron by Messrs. Cammell, 8ft. by Sft. in area. The shot 
struck with a velocity of 1410ft. per second, completely 
penetrating the entire plate, even the gas check passing 
through the hole. This was not a very instructive experi- 
ment ; it was what might have been expected. The first 
round fired from the 38-ton gun at No. 40 target, which had 
193in. of iron in three layers, each of 6}in. thick, besides 
with 10in. of teak, had, with a velocity of 1420ft., driven 


its head and nearly the whole of its body through the entire | 


structure. All that this experiment tells us, then, is that 
a single plate 164in. thick is inferior to No. 40 target with 
its three 6}in. layers of iron. How much inferior we 
cannot say, because we do not know how much force still 
remained in the shot of August 1. The plate, in fact, was 
completely overmatched. ‘The second round was fired ata 
patched-up structure consisting of an old 4in. plate with a 
small 10in. plate placed behind it at an interval of 1ft. Gin. 
The 38-ton gun was fired at it, the projectile striking with 
a velocity of 1420ft. The front plate was perforated and 
the 10in. plate broken. As it had au old shot hole in it, 
and -was only 3ft. Sin. square, it is difficult to know quite 
what stress to lay on the experiment, beyond the fact that 
the 4in. plate with 18in. air space was not sufficient 
to disintegrate the projectile. The third experiment was 
the one of chief interest. A small compound plate 3ft. 10in. 
by 3ft. Sin.,constructed by Mr. Wilson of Messrs. Cammell’s 
works, was fired at by the 7in. gun with 301b. charge and 
a Palliser shot at a range of 70ft. The plate consisted of 
a front layer of Sin. of steel, united by a method we notice 
hereafier, to a wrought iron back plate 4in. thick. The 
projectile penetrated only to a depth of 3:12in., cracking 
the steel into four radial cracks, somewhat similar to those 
we have often found developed on previous occasions, but 
not extending through the entire compound plate. The 
back face of it was bulged to the extent of about 0-2in. 
The 7in. Palliser shot, it is considered, would have possibly 
been almost a match for a wrought iron plate Qin. thick, 
when fired from a point so close to it. The resistance of 
this target, then, was remarkable. Let us compare the 
result with that obtained at Spezia. The shot of the 
100-ton gun was stopped by the 22in. Schneider steel plates 
in both instances, but in each case the plates themselves 
were broken to pieces. Wilson’s compound plate, then, 
was left in a very different condition. In comparing them, 
however, it must be noticed that the 100-ton gun was 
much more than a match for 22in. of wrought iron, which 
it iavariably penetrated with a good deal to spare, while 
the 7in. gun was by no means in the same position with 
relation to 9in. of wrought iron. In fact, a fair compari- 
son could only be made by trying the same gun on plates 
of iron, steel, and compound material—an experiment 
which might well follow on those already made. We 
may, at all events, say that Wilson’s target has stood ina 
remarkable way, and deserves further trial ; and more than 
that need not be demanded by it, if it is really as good as 
it claims to be. 

Tialian investigation appears to be taking a different 
direction, not only from the track we are now on, but 
from the one we gave them credit for pursuing. They are 
stated to be making trial of what they term steel bricks, 
consisting of blocks 22in. thick, backed by 4in. of wrought 
iron, and set into wrought iron frames or cells. We gave 
them credit with employing a broad outside binding plate 
of wrought iron, with the steel beneath it. Their bricks 
are sdid to be broken to pieces by a single shot of the 
100-ton gun, when we presume the framents are dislodged, 
leaving the 4in. of wrought iron unpenetrated. On the 
plan we imagined tliat they were pursuing, the wrought iron 
front plate would have been penetrated and the steel would 
have stopped the projectile at the expense of much split- 
ting, but we should think it probable that the fragments 
of steel might have been held in their position by the 
binder of wrought iron, so that there would have been, in 
our opinion, 2 much more efficient wall of armour left than 
is afforded by 4in. of wrought iron, the value of which is 
very small, seeing that even the common shell of any gun 
that is likely to fire at such a vessel as the Duilio would 
perforate it easily. Then, again, the wrought iron frames 
or cells which are to hold the steel bricks in their position 
sound like an undesirable substitute for bolts. Thick 
plates butting against each other tend to split one another. 
‘We have made every effort to enable them to yield and 
move slightly on the Palliser English bolt, and we 
believe where steel is employed the racking effect of the 
jar transmitted to the fastenings requires great considera- 
tion. It ison this account that we thought the wrought iron 
binding plate offered another advantage, because the bolts 
employed might hold it and pass through enlarged holes 
in the steel below, so as not to receive the sharp blow 
transmitted by the steel. As compared, however, with 
both the bricks and the binder system, Wilson’s compound 
plates offer the advantage of a combination of the hard 


| surface of the steel and the binding quality of the wrought 
iron, We cannot now pretend to say how the bolts will 
stand, nor even the junction of the steel and iron; 
it remains to be seen wheu a more severe test is employed. 
We will therefore pass on, giving a short description of 
these plates and their manufacture. Mr. Wilson's patent 
specifications date as late as Dec. 7th, 1876, and March 
28th and June 6th, 1877. The object put forth is a com- 
bination of “hardness” and “toughness,” A plate of 
wrought iron or soft steel is heated in a suitable receptacle 
of fire-clay below the crown of a reheating furnace, and 
the cast metal is run in upon it and allowed to set, and 
the mass suffered to cool gradually. In some cases two 
soft steel plates have been united by running in molten 
metal between them, which unites well with them. Some- 
times a chill plate has been employed in the operation of 
casting to rest upon the molten metal, to prevent the action 
of the air and to harden its surface. At times, on the 
other hand, the plates have been subjected to the action 
of rolling mills to impart a fibre, or to reduce their thick- 
ness. Where a curved shape is desired for the plates, the 
wrought iron plate is om to the desired curve, and a 
| cast iron chill of corresponding form set over it, and molten 
{metal is run in. Supposing the Shoeburyness plate to 
| be a good sample of this mode of construction, it is 
| interesting to trace out its behaviour. As we explained 

in THE ENGINEER of June 22nd last, wrought iron plates 
‘ almost invariably yield by bulging at the back, and then 
| opening and starting in a cross-shaped tear. In steel a 
| reverse action takes place; that is to say, the front of the 
| target round the hole rises slightly in a lip and splits itself. 
| Wilson’s plate certainly has a tendency to do the latter; but 
| a harder blow only seems to have been needed to start the 
back as in previous trials. The cohesion of the steel and 
| iron together appears to be excellent. 





AGRICULTURAL ENGINEERING. 

For some months past agricultural engineers have com- 
plained, and with much reason, that they have little or 
nothing to do. Their times are bad; half hands, half 
work, less than half profits. Much of this is due to over- 
competition. Too many have gone into the trade. Two or 
three firms may easily find protitable work under conditions 
which will not suflice to give employment for half a dozen 
establishments. ‘Slackness of trade has resulted from 
Eastern troubles. Countries which at one time absorbed 
enormous quantities of agricultural machinery and imple- 
ments, now purchase nothing but munitions of war. They 
have beaten the ploughshare into a sword ; rifles are in 
demand instead of reaping machines. But when every 
allowance has been made for these facts, something still 
remains to be explained. The existing want of work is 
not wholly due to the causes we have named, and we 
venture to think that a portion at least of the existing 
depression in the agricultural engineering tradecan be traced 
to an absence of enterprise on the part of agricultural engi- 
neers. We propose to make this aspect of the question 
clear to our readers, and to show that there may yet be roads 








to fortune open to the agricultural engineer which have 
not yet been traversed. It may be said that agricultural | 
engineering is a new thing in the world. Half a century | 
since none of the great establishments for which England | 
is famous had existence. Within twenty years firms such 

as those of Lincolnshire have risen from small beginnings, | 
to fame and opulence. A little examination will show | 
that the founders of these firms had difficulties to contend 

against which are not known now. The English farmer | 
has always been a conservative. His inertia in the last | 
generation was stupendous ; yet the portable engine, the | 
thrashing machine, the reaper, and the steam plough have 
been forced upon him by the dogged perseverance of men 
some of whom are yet alive, while others have passed 
away. Every firm of agricultural engineers owes its 
existence at this moment, directly or indirectly, to the 
inventive genius, persuasive powers, and indomitable 
energy of men who made new things, and proved to the 
farmer that it would be worth his while to buy and use 
them. The difficulties with which the pioneer engineers 
in the agricultural trade had to contend were greater than 
can be readily understood in the present day; for not 
only had they to design new mechanism, but to construct 
it with imperfect appliances. Their successors have little 
trouble in traversing the path cleared for them ; and our 
argument is that they are content to proceed along beaten 
roads, to carry on trade in the manufacture of well-known 
articles which can be turned out by the thousand, and 
that they will turn neither to the right nor the left to 
explore new districts. Putting this in other words, we 
say that if agricultural engineers would try as hard to 
meet the requirements of the farmer as their fathers did, 
we should hear less about slack trade and half time. 

It cannot fail to strike any one who has visited for some 
years the agricultural shows held in England that nothing 
new is produced by agricultural engineers. Invention 
appears to be dead among them. There is more of the 
work technically known as “scheming” manifest than 
ever. We meet at every turn with little improvements in 
detail, but the evidence of originality is entirely absent, 
and has been for some years. ‘I'o produce a new bearing 
for a thrashing machine drum spindle; to combine a 
whistle with a water gauge; to make a hay rake two or 
three inches higher than any one else has made rakes; to 
substitute a wrought iron hopper for one of wood in a 
turnip-slicing machine, is sufficient work for the modern 
inventor of agricultural machinery ; and the uninitiated 
would readily suppose that all the wants of the 
farmer have been supplied long since. The policy 
|of the present generation reminds one of that of the 
| first man who constructed a movable agricultural engine. 
| When he had completed a dozen he abandoned the trade, 
| because he did not believe it possible that more would be 
| wanted. All this time there are demands of the farmer 
| which remain entirely unsatisfied, although their satisfac- 
|tion would, no doubt, bring money and fame to the 
satisfier. We have heard it soberly argued that no new 
machinery is needed by agriculturists. In just the same 
way it was maintained that an iron plough was not wanted, 








and that the idea of making steam thrashing machines was 
utterly absurd. The idea of ploughing by steam was at 
one time scouted as a vain imagination; yet men existed 
who convinced the world that these things were good, but 
they have passed away from among us, and no one has 
arisen to take their place, 

Let any agricultural engineer who is hard pushed to find 
work for his men, sit down quietly and think for himself 
what he can do to aid the farmer in his work, and ten 
to one, if the thinker has any brains, he will see that there 
are plenty of operations to be performed in the field and 
the homestead that can probably be done as well and 
much cheaper by machinery than by hand. It is useless to 
apply to the farmer for aid. It is worse than useless to 
ask him to suggest a new field for the use of machinery. 
With a very few exceptions the engineer has always had to 
convert the farmer to his views. Agriculturists did not 
believe in reaping machines, or steam ploughing, or portable 
engines. ‘The engineer must keep his eyes open, and rely 
on his own resources; and the man who will do this in the 
right spirit, and possesses the requisite mental power, will 
probably sooner or later invent and make a speciality 
which will repay him for his labour and thought. The 
ground is not half traversed yet. There are abundant 
opportunities for invention available; and we would 
strongly urge English engineers to follow the example of 
their fathers, and do a little more to satisfy wants which, 
now hardly felt by the farmer, would become serious evils 
in his eyes if he knew that the means of satisfying them 
were to be had. 

It hardly comes within our province to suggest the direc- 
tion which inventors should take. Any man keeping his 
eyes open and living in an agricultural district must see 
that certain things are wauted which the engineer ought 
to be able to supply. We could enumerate without difti- 
culty a dozen roads which inventors might follow with 
advantage. It will suffice just to indicate one or two. 
Who will supply a machine which will make a really good 
seed bed for green crops in heavy clays? When is the 
world to have an implement which will thin turnips? A 
stone-picking machine, for clearing new meadows of 
pebbles, has been asked for by farmers year after year for 
years. A potato planting machine is wanted. An efficient 
apparatus for lifting turnips and putting them into the 
cart would be highly appreciated in Scotland. A simple 
and efficient wool-packer might easily be produced by some 
of the gentlemen who have done so much to improve sack 
barrows. Who will devise a vehicle which may be worked 
successfully over wet land without entombing itself? We 
might easily extend our list of things, small and great, all 
of which would be appreciated by the farmer once he was 
persuaded that they would really do what they promise to 
perform. 

The reply to our arguments we may anticipate. It will 
be, that to produce novelties requires the expenditure of 
time and money, and that it does not pay ; yet every one 
who speaks in this way is making—or losing—money by 
the production of something which was once a novelty. 
The argument is obviously fatal to all progress. But apart 
from what we may term its moral aspect, let us ask what 
its commercial value is! Are we certain that in the present 
day any manufacturer can afford to go on producing the 
same goods year after year! Is it not true, on the con- 
trary, that the man who makes no change in his wares 
will sooner or later find himself without a market? A 
very superficial acquaintance with the conditions of trade 
generally will show that the men who are now making 
money are those who have introduced improvements | 
novelties in that which they sell. It is, we admit, true 
that one or two firms have a monopoly, so to speak, of 
certain kinds of machinery, and that they introduce 
nothing new; but it may be shown that an enormous 
amount of energy and skill have already been expended 
in bringing these things to perfection, and that the 
inventor or producer is now taking a really well- 
earned rest. But, under all circumstances, the world 
will advance, and, whether the “rest and be thankful” 
man wishes it or not, the time will come when he must 
again get up and work, or be content to sink into 
oblivion. Finally, we may recapitulate our argument. 
It is simply that while agricultural engineers lack work, 
there are implements and machiues needed by the farmer 
which the agricultural engineer ought to supply. The 
supplying of these things would bring business to those 
who make them, The only answer to our argument is 
that nothing new is wanted by the farmer ; that even if it 
was wanted, it would not pay to supply him; or that how- 
ever much the want may be felt, the engineer has not the 
power to satisfy it. Our readers must judge for them- 
selves what such statements are worth. ‘The last one will, 
we think, find little favour in Lincolnshire at all events, 





THE IMPORTATION OF LABOUR FROM AMERICA. 


THe statement made recently by the American correspondent 
of the Times, that fifty carpenters had sailed from New York 
for England, under one year’s engagement each, with Manchester 
employers, at the rate of 6s. per diem, is one which is certain to 
excite a good deal of comment, and is undoubtedly a significant 
matter. Of itself, in the ordinary course of things the statement 
would be sure to attract notice as being a complete reversal of 
the ordinary course of things, it being the practice for labourers 
to leave our shores for America, and not to come here in search 
of employment. Before we can “thoroughly understand the 
questions involved, however, information on several points is 
needed, and so far as we are at present aware, no such enlighten- 
ment has been vouchsafed. In the first place, we should ask 
whether the emigrants are Englishmen or Americans ; secondly, 
why the employers to whom they have engaged themselves 
should go to America for workmen when there are so many out 
of work in this country ; and thirdly, in what way and by what 
means the contracts between the two parties were entered into. 
It certainly appears very strange that at a time when there is no 
very serious strike or lock-out in the Manchester building trade 
these men should be brought there, and there is something rather 
opaque in the manner in which the arrangements have been 
made. There is, it is perfectly unnecessary to say, no violation 
of politico-economic rules in the matter; but it may be supposed 
that the Manchester trades unionists will not relish this success- 
ful effort of the masters to set them aside. On the other hand 
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the attitude of the men, as reported by the Times correspondent, 
shows a better frame of mind than that to which we have lately 
been accustomed, inasmuch as the men are said to have made it 
known that they were not coming to England owing to any 
shortness of work, but simply to escape the perpetual struggles 
between masters and men. Our hope is that these somewhat 
sanguine aspirations will be realised, but we are not by any 
means certain that the history of the English building trade 
affords any solid ground for such expectations. So far as we 
know, there have been very few years in which there has not 
been at least one strike in some branch or other of these trades, 
Even at the present time the operative masons of the metropolis 
are on strike, and, judging from the firm attitude of their late 
employers, are likely to remain so. The quarterly report of the 
Amalgamated Society of Carpenters and Joiners, just issued, 
affords evidence to the same end. It states that there are 
strikes going on in Manchester, Salford, Oldham, Wolverhamp- 
ton, Norwich, Hull, Dudley, and Halifax, and that a struggle in 
Worcester has only just ended in favour of the men. At the 
beginning of the last quarter the funds of the society reached 
£738,808, and at its conclusion were £72,013, so that heavy levies 
must have been made in order to support all these disputes. 
Such facts do not predicate peaceful times for the emigrants, of 
whom we shall doubtless hear more before long. 


CONTINUOUS BRAKES, 

A cruciaL test of the value of continuous brakes has long 
been wanted. It has always been urged in their favour that if a 
train could be stopped within a short distance no matter how 
fast it was running, an accident might be avoided ; but, obvious 
as the truth of this contention may be, it has been disputed on 
the ground that no brake could be used quickly enough to meet 
the conditions of an ordinary collision, while against the conse- 
quences of other accidents a brake could not provide safety. 
Within the last few days, however, a circumstance has occurred 
which must set at rest all arguments like the foregoing, as the 
effect produced by a Westinghouse brake indisputably prevented 
@ very grave catastrophe. The circumstances are as follows :— 
On Friday afternoon the Scotch Midland express was approach- 
ing Leeds at high speed. The train was unusually heavy and 
was drawn by two engines. Near Kirkstall Abbey the driving 
axle of the leading engine broke, one of the driving wheels at 
once flew away in advance of the train, and ran for 150 yards, 
when it fell over on the down line, The moment the axle gave 
way the driver applied the automatic brake. Asa result, the train 
kept the rails, and no one was injured except the driver, who was 
much hurt by some flying fragments of the running board or 
splasher. The rails were bent and twisted, and the leading axle 
of the first carriage was broken, but the train was pulled up in 
about 100 yards, with no consequences to the passengers more 
grievous than a slight shaking. The moment the train was 
stopped persons ran forward to warn an approaching down train, 
and this they succeeded in doing in time to prevent it from 
running over the driving wheel, which would certainly have 
thrown it off the road. In about two hours the line was cleared 
and traffic resumed. We believe that we have here just one of 
those accidents in which it was said the continuous brake would 
have been entirely useless, but it operated with the utmost 
success, and its presence probably saved the Midland Company 
as much money as would suffice to fit all their passenger trains 
with the Westinghouse brake. The moral is so obvious that it 
would be absurd to print it. 


AN IMPORTANT POINT. 

A soMEWHAT curious and novel question arose in the course of 
a Local Government inquiry, held at Worksop, Notts, on 
Saturday last, in connection with a scheme to cost about 
£25,000, put forward by the Local Board of Health, for disposing 
of the town sewage. The Local Government inspector was 
Mr. J. 8. Smith, C.E., and in opposition to the scheme there 
were the representatives of the Dukes of Portland and New- 
castle, Mr. F. J. S. Foljambe, M.P., the Shireoaks Colliery Com- 
pany, and ethers, there being also present many influential land- 
owners of the parish, which is situate in what is popularly 
known as “The Dukeries.””, With such an opposition as this it 
was not to be wondered at that the scheme should stand in 
peril, inasmuch as the noblemen named own almost the whole of 
the land for many miles round. The local board, it was shown, 
had to deal with a population of about 12,000, and had already 
borrowed £11,000, or thereabouts, for parish purposes. They 
now wished to borrow and expend £25,000 in developing a 
scheme for disposing of the sewage, an injunction having been 
obtained against them by Mr. Foljambe, which prevented them 
from continuing to discharge their sewage into the river Ryton. 
Mr. Foljambe, however, ofiered to let them run the sewage on 
land belonging to him for a number of years, but they wished 
to secure land owned by the Duke of Newcastle, near their 
present outfall works. This land, however, they were told could 
not be sold to them. At this juncture the inspector announced 
that the inquiry must terminate, for the simple and sufficient 
reason that the Local Government Board could not sanction the 
borrowing of money for the purposes indicated, until the 
local board was in possession of the land upon which they pro- 
posed to work out their scheme. As they had not got the land 
they could go no further in the matter. The inquiry, conse- 
quently, came to a sudden termination. Other local boards or 
governing bodies had better take warning by this collapse, and 
should see that they have this locus standi, at least, prior to 
soliciting the good offices of the Local Government Board, which 
rae | be regarded as the guardian angel of impecunious local 

ies. 








REVIEW. 


On the Science of Weighing and Measuring, and Standards of 
Measure and Weight. By H. W. CutsHotm, Warden of the 
Standards. London: Macmillan and Co, “ Nature Series.’ 
op. 192. 

Tus work is one of a series of volumes now being published 

underthe title of ‘“ Nature Series,” by Messrs. Macmillanand 

Co. There may be, perhaps, some few readersof Tak ENGINEER 

still extant to whom a book on weighing and measuring 

may seem an almost ludicrous superfluity. What, such an 
one will say, do we need beyond a 2ft. rule or a tape line, 
and, as for weighing, what is there to learn about scales 
that is not known to every grocer in Great Britain? Such 
notions are, no doubt, rare, except amongst the absolutely 
uneducated, but yet a more or less distant approach to 
them really exists amongst all classes, except those whose 
education has included a tolerably accurate knowledge of 
the many mechanical and physical conditions involved 
in accurate weighing or measuring, and it may form one 
of the useful ends of this excellent little book that it will 
enable anyone who even cursorily examines its pages 
to form a clearer conception of how much there is involved 
before a pound can be weighed or a yard can be measured 








with such an approach to accuracy as is permitted by the 
imperfection of human organs and methods. It is only 
one, but it is a striking instance when first brought home to 
us, of that imperfectness which attends all things human. 
Mr. Chisholm writes with the full knowledge and 
authority of one who has been connected with the office 
of the Standards of Weights and Measures since its 
establishment, and has taken personally a part in the 
various important scientific labours which from time to 
time have been conducted by commissioners chosen from 
amongst the ablest men of science of our country since the 
riod when the burning down of the old Houses of 
Parliament involved the destruction of the ancient 
standards of weights and measures which were deposited 
there, and when their restoration in a material form became 
necessary. The author has produced, not a mere popular 
sketch, but an exact, though not in all respects exhaustive, 
scientific treatise, some parts of which can only be grasped 
by the mathematical reader. But the work has also a 
strong popular interest, for it embraces a very readable 
sketch of the archeology of the most ancient standards of 
weight and measure, and an historical account of the 
instruments anciently employed for weighing and measur- 
ing, some of which are illustrated by wood-cuts, 
and a very clear historical précis of the prin- 
ciples involved, and the ——- employed, for the 
establishment of the standards of the great French metric 
system, and those for the restoration of the British 
standards. The methods employed by the two nations 
differed essentially. The French savants, with that tho- 
roughness of appeal to fundamental principles which has 
always characterised their scientific works, set out from 
the principle of arriving at a natural and invariable 
standard, from which all measures and all standards of 
weight should be derived, and to which appeal could 
always be made in all future time for the restoration of 
standards if lost. The length of the day was assumed, on 
the authority of La Place, to be invariable; its ancient 
division into seconds became the unit, and the length of 
the pendulum vibrating seconds in the latitude of Par's, 
at a fixed level above the sea, at a fixed temperature and 
pressure of the air, the standard of length. Whether the 
length of the metre or unit of measure was denominated 
the ten-millionth part of the quadrant of the arc of the 
meridian—which definition gave an apparent character of 
astronomical exactitude—the standard really was the 
length of the seconds pendulum ; and from this all other 
standards of measure and of weight are derived, measures 
of surface being the squares of decimal multiples or sub- 
multiples of the metre, and of capacity the cubes thereof. 
A standard of weight is then arrived at, which is that 
of the weight of a cubic decimetre of pure water at a 
given temperature, pressure, level, and latitude. For the 
restoration of the British standards a different method 
was pursued, one which is apparently less scientific, but 
which in reality was much better suited to meet the condi- 
tions of the case, than would have been any attempt to 
follow in the French trail in search of a natural and 
invariable standard. It was undesirable to disturb the 
commercial relations of the whole empire by any departure 
from the ancient standards long in use, it was therefore 
wisely resolved to make a new standard of weight and 
measure, viz., the avoirdupois pound and the yard of 3ft. 
by inter-comparison and, if need be, correction of certain 
secondary standards which remained after the destruction 
of the Tower. After a prolonged and most elaborate 
series of operations, principally conducted by the venerable 
and, we are happy to say, still living, Prof. Miller, of 
Cambridge, assisted by a scientific commission, with 
Sir George B. Airy as chairman, the avordupois weight 
of 7000 grains became the only legal standard of weight, 
and the yard, derived from certain standards previously 
existing, became the only standard of measure, that of 
capacity being the cubic inches in a volume of water at a 
given temperature, &c., weighing ten standard pounds, 
and called the gallon. These standards, as time and 
human progress advance, will probably extend over a very 
large portion of our globe, but it may be doubted whether, 
at a not very remote period, they may not give place to the 
French standards, with all the conveniences and advan- 
tages involved in the French metric system. The change 
in France from the old confusion of many systems of 
weights and measures having little in common among them, 
except the persistence with which their employment was 
adhered to by the industrial and commercial classes, each 
within the area of its own ancient province, was owing to 
many other circumstances, which we cannot atford space 
even to suggest here, attended with such difficulty, not the 
least of which was the ignorance of the peasant classes, 
that in the reign of Charles X., more than thirty years 
after the legal establishment of the metric system, a sort 
of middle course, rendering permissible the buying and 
selling by the old standards, under the name of 
the “systéme usuel,” had to be sanctioned. Habitude 
and, in this respect at least, the spread of school 
education in France have familiarised all classes with the 
metric weights and measures which for more than seventy 
years have been employed. With us, now, there would be 
far less difficulty in the change to the metric system, for 
the ana, would not be as it was in France from many 
different legalised systems to the metric, involving different 
modes of thought, and the conceptions strange to ignorant 
minds of decimal calculation and notation, but merely 
from one legal system to another, the relations between 
the standards of each having what might be called various 
accidental proportions, which will facilitate the change in 
the popular mind. Thus, for example, the French metre is 
equal in English existing measures to 3ft, 3gin., correct 
to within one or two hundredths of an inch, and Sir John 
Herschel long ‘since pointed out that an approximate 
common measure between the metre and the English inch 
exists in the length of the earth’s polar axis. In the 
present state of our knowledge, however, it cannot be 
denied that any attempt to make the dimensions of our 
earth the constant from which the standard of our mea- 
sures are to be derived, is little more than a fallacy. The 
length of the polar axis is but an average taken from a 


number of far from accordant geodetic determinations 
of the lengths of small fragments of meridians, and 
whether it is 500, 482, 296 inches, or two or three more or 
less would be a curious problem in the calculus of proba- 
bilities for the exercise of the mathematician. It may now 
be considered also as certain that the dimensions of our 
globe, whatever they be, are themselves not constant, but 
that owing to refrigeration they are slowly decreasing, 
though at a rate which within a period of 5000 years will 
not produce a change in either of the earth’s diameters 
— by our best existing instrumental means, so 
that we come back after all to the seconds pendulum as 
the nearest constant of length known to man. Instruments 
for weighing and measuring, especially the former, have 
been hitherto treated of chiefly in the older works as parts 
of natural philosophy, and have been very well so treated. 
In recent days they have been treated of as parts of the 
more complete systems of physics, as by Biot, Jamin, 
Verdet, &c.; but a separate treatise on weighing and mea- 
suring which combines in one volume the mass of impor- 
tant information on these subjects scattered through various 
scientific works and periodicals, the Philosophical Transac- 
tions, those of the Astronomical Society, and many parlia- 
mentary papers and reports, has not, that we are aware of, 
been attempted before in English, and this little work is 
therefore very welcome to every man of science and interest- 
ing to everyone of some scientific culture. The work might, 
however, with advantage be extended, and many branches of 
this ramified department of knowledge which are not noticed 
in Mr. Chisholm’s work might with advantage be added to 
it. Spring balances, or spring steelyards, as they are some- 
times called, and torsion balances, are dismissed, the former 
with brief, the latter without any notice. Yet the multi- 
tudinous industrial uses of the first, and the extreme 
delicacy as instruments of scientific research of the 
second, entitle them both to notice. ‘The beautiful 
weighing instruments of M. de Tocerines, which were 
for a time during the late empire, and may be still, perhaps, 
compulsorily used by retail dealers in food in Paris, and 
which place powerful difficulties in the way of dishonest 
tradesmen who wish to convert their scales into a false 
balance, or who, by an adroit use of them, can weigh 
falsely before the very eyes of a customer and without 
his knowledge, are not anywhere alluded to. Another 
class of balances would deserve some notice, viz., those 
which weigh by the depression of a cylindrical or prismatic 
floating vessel, to a depth in water whose displacement 
is equal the weight of the body. These, like the Danish 
or bent-lever balance, have the advantage of giving in- 
stantaneously indications of the weight, which is the prime 
quality demanded for the common purposes of the market- 
place. Indeed, an extended edition of this work would best 
divideall weighing instrumentsinto twoclasses, viz., balances 
of precision, in which economy of time is not a first object, 
while exactness is the primary point; and balances for the 
market-place, in which certain assigned limits of accuracy, 
rapidity, aud distinctness of indication and difficulty of 
fraudulent alteration, are the first points ; there would be 
room, too, for some discussion as to what are the limits of 
exactness ordinarily attained by compound weighing 
machines, or weigh-bridges, capable of being loaded with 
| Several tons, as to which we are not aware that any 
accredited information has been published. 








THE CrysTaAL PaLace ScHOOL oF PRacTICAL ENGINEERING.— 
On Saturday Mr. James Abernethy, Vice-President of the 
Institution of Civil Engineers, distributed to the successful 
students of the Crystal Palace School of Practical Engineering the 
certificates that had been awarded by the examiners, Mr. Henry 
Law, M. Inst. C.E., and Mr. William Dempsey, M. Inst. C.E., for 
| the term that has just closed. The principal awards were :— 
| Railway and dock work : First, F, J. Scott; second, C. H. Clarke. 
| Drawing-office: First, F. J. Scott; second (equal), C. H. Clarke, 
| E. Hott, P. H. Naftel. Pattern shop: First, T. E. Fuller; 
| second, C. W. Carrington. Fitting shop: First (equal), G. F. 
Hardy and W. S. H. Hutton ; second, A. Pine. Civil Engineering 
| Section—parliamentary work, &c.: First (equal), G. S. Firth and 
|L. W. Toms; second, H. H. Lake. Working plans for a railway 
and dock: First, S. R. Lowcock; second, C. W. James. Mr. 
— Newton and six others received certificates in the Colonial 

tion. 


GUNS IN THE SPITHEAD Forts.—The official trials with the two 
38-ton 124in. guns, mounted with the hydraulic gun-gear invented 
by Mr. George Rendel, of the firm of Sir W. Armstrong and Co., 
of Elswick, occupied two days last week at No Man’s Land Fort, 
one of the outer line of sea defences at Spithead. Various par- 
ticulars connected with the casemated forts and the machinery for 
working the guns appeared in the Standard on the 7th instant. 
One of the peculiarities connected with Mr. Rendel’s design, as 
specially prepared for the armament of these forts, where the space 
for working the guns is exceedingly confined, consists in an 
arrangement whereby the gun is made to revolve so as to be 
loaded from the rear. At the trials last week eight rounds were 
fired on each day, making sixteen in all. Twelve rounds were 
fired with a charge of 150 Ib., and the remaining four with a 
charge of 180 Ib., the projectile throughout weighing 800 Ib. The 
carriage and gear, however, were designed when the ¢ for the 
gun was 1101b., and the projectile 700 Ib. The trials, therefore, 
were severe, if not of a prolonged nature. The artillerymeln 
including their officers, were fresh from Ceylon, and were wholy 
unacquainted with heavy s until a few days ago, when they 
were drilled by Captain Legge, under whose instructions they 
have made such rapid progress as to become decidedly efficient, 
There were only three men to work each gun, and both guns were 
wholly in the hands of the artillerymen. The arrangements for 
bringing up the ammunition were still incomplete, so that four men 
were required for this pw , and even then the work could not 
be done smartly. Nevertheless the results were extremely good, 
and it was fairly shown that in practised hands the system admits 
of the gun being fired twice in three minutes, On the second day 
a trifling delay occurred, owing to a piece of defective shop-fitting, 
previously undiscovered, which was easily put to rights on the 
spot. The case of a suction valve also became cracked ; but 
nothing occurred md the discovery of those casual defects which 
trials like these are intended to search out, and which are easily 
to be guarded against in future. One of the guns, after being 
fired with the in operation, had its hydraulic gear 





gear 

detached, and was worked by hand. It was trained with tackles, 
six men revolving it—so as to load from the rear—and eleven men 
hemre. ( without difficulty. The gun was not further worked by 
hand, there being no eye-bolts in the casemate, nor any means of 
attaching tackle. These appliances will forthwith be provided. 
The recoil of the guns ranged between 5ft. and 6ft. Great delays 
‘took place in the mang ovens to the Cowes Regatta. The range, 
necessarily limited ‘in breadth from these two casemated guns, 
was pagebaally, ‘and for lang periods, repdexed “foul.” 
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CONTRACTS OPEN—RUNCORN BRIDGE. 


| MR. F. GRIFFITH, C.E., ENGINEER. 
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PLAN 


Ture Runcorn Improvement Commissioners have determined to | are completed, and the new main laid therein and carried suffi- 
take down what is commonly known as the Doctor’s Bridge, over | ciently far north and south to admit of the present water mein 
the Bridgewater Canal at Runcorn, and replace it with a new being diverted through the new tank; and forthis purpose due notice 
wrought iron bridge. The work, though small, is worth notice, as | must be given to the water company to the effect that the new 
it affords an example of a neat little design, and the contract would | main is ready for this diversion, so that the water may be turned 
suit a small firm very well. The bridge has a span of 30ft only. | off the main during the process of connecting the new main ; and 
The tenders are to be sent in by the 27th inst., to Mr. W. Brookes, | this operation must occupy the shortest time possible, and the 
Public-offices, Runcorn. joints must be done in a complete, efficient, and workmanlike 

The ae begins by stating that the contractor must | manner. A similar process to the above shall be exercired with 
observe due caution in taking down the present bridge approaches, | reference to the gas main, which must be Jaid under the east foot- 
aoe abutments, and parapets, to prevent débris falling into | path in the hollow girder box provided for that purpose. The 
the Bridgewater Canal, or on the towing path; and he must be | walls forming the approach to the bridge to be built with brick in 
careful to cause no obstruction to the passage of the traffic on the | mortar, with Runcorn stone coping. The mortar to consist of two 
said canal during the progress of the works. The building of the | parts clean and sharp river sand and one part of Halkin hydraulic 
abutments in the canal will necessitate the formation of a coffer- | lime, to be ground in a mill, and to be used fresh every day. The 
dam, which must be removed on the completion of the work. | mains over the byidge to be covered with superior Yorkshire flags | 

The material in the abutments must consist of the best hard, | of the full length, and not less than 3ft. broad. The ironwork 
well-burnt red brick, set in Portland cement mortar, consisting of | consists of two girders to each footpath, with a span of 30ft. and 
two measures of clean sharp river sand to one measure of White’s | a depth in the centre of 12in., and five girders in the roadway 30ft. 
best Portland cement. The corners of the abutments are to be | span and 12in. depth in centre, each girder to be built of the best 
faced with Runcorn ashlar stone, of superior quality. The string | Staffordshire iron, ia lengths of not less than 12ft.; to he covered 
course at the springing of the arch on which the girders rest, and at joints with plates 2ft. long, the same thickness as flanges, and 
the abutment piers, are to be of Runcorn ashlar stone, of a uniform | the full breadth; the top and bottom flanges to be built of two 4in. 
pinkish colour. neatly tooled, drafted, and jointed, and set on the | plates right through, and joined to the web by four angle irons 
natural bed. The — on the abutment piers is to be of hard | Jin. by din. by din., rivetted to the top and bottom flanges 
Bolton stone. wrought in the finest manner, and set in Portland | with gin. rivets, spaced 4in. a; the angle irons to be covered at 
cement; and each coping must not be made in more than two | joints with angle covers 18in. long, webs to be of }in. plate. The 
ea, which must be dowelled and jointed well together. One | total a of a girder over all is 38ft. The contractor must bed 

ton stone shall be set in each pier, and shall be dowelled and | and fix the girders on the abutments on the skew, as shown on the 
jointed to the adjoining Runcorn ashlar, and set in cement mortar | plan, so that the height from the top water level in the canal to 
as above specifi A special motto shall be neatly and accurately e under or inner ring of the bridge be 12ft. 6in. The main 
dressed on each stone, of which a detailed plan will be supplied. og to be connected, as shown on the plan in detail, by T-irons 

During the progress of the work, care must be exercised to cause | 5in. by 3in. by }in., on which the floor plates rest and joint. 
no interruption to the Runcorn, Weston, and Halton Water | Under each footpath, as shown, is to be laid a hollow girder for 
Company’s main, which spans the canal in conjunction with the | gas and water purposes respectively, to be formed of jin. plates, 
old bridge ; and the present main must be allowed to stand complete | rivetted together and connected at the as shown, by angle 
until the new abutments are built, and the two girders f the| irons with fin. rivet, the top gover to be down with 
west footpath,and carrying the water tank forthe new main to lie in, of easy access to the mains; each 











bolts and nuts so as to admit 


hollow box to be supported by six cross-stays or beams, as shown 
on the plan. The whole of the plates—T, angle, and other rolled 
iron—to be of the very best quality, by a maker approved by 
the engineer. The contractor shall supply and erect cast iron rail- 
ings of the design shown on the drawings. A coating of asphalt 
shall be laid on the ironwork from pennes’ to parapet 2hin, thick, 
and on it a layer of macadam is to be laid to form the roadway. 


TENDERS. 
THE following tenders have been received for works at the public 
baths and wash-bouses, Whitechapel, advertised for some weeks 
in our columns, Mr, John Hudson is the architect. 





Builders’ Estimates. B em. 
Crabb os by) a BE a ee See 16,678 0 0 
Hunt ae 6b? et hb. BO de ae ee ee ee 
OR. c,d. nd) bene ba. ee, Paes ee Le Ce 
DONEEB 0s is, 20 792, 00 
Johnson and Co... 7,741 0 0 
Se 3) 57's 7,47 0 0 
Green and King .. 6,751 0 0 


Evgineers’ Estimates, 


Fett he 6,000 0 0 
Fraser Bros... . 3,450 0 0 
Millarand Sins... .. 43415 6 
Rosser aud Russell .. 8,068 0 0 
rie ee ee ae 2,698 0 0 
A 3 Bee eee 2,569 0 0 
J. W. Gantth amd Co, 2. oc ne te te we oe 346 & 0 
Boiler-makers’ Estimates. £ 

Cleveland Bridge and Engineering Company o 2,79) 
WR a dace (ees eek He: SE NS Ce* oe oe 1,550 
Smith, Pender, and Co. 1,510 
Marshalland Co. .. .. 1,335 
Rosser and Russell 1,297 
hs « <6. so 1,229 
Millar and Sons ° 1,180 
Hodge and Sons .. .. .. + os «8 oF «© 1,070 
_ a ae a ae ae) ee 1,065 
Abbott andCo.. .. .. «. « © 00 00 0s ce oo | 68688 
J. and F. May.. ee eT) 1,049 
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water produces fluosilicic which is a useful t for | course of bi table made of mahi treated by the 
LETTERS TO THE EDITOR. eek catettome nteiee, aoe rocess are join ites Cec ts Gace cate ote Uden catbon: 
(We do not hold ourselves responsible for the opinions of our when sugar is em in which the potassa interferes | the log and the jointings of not even one of the many thousands of 
ponte are wr tg =e he eee o + may also be used for making | tops made per annum have been known to give way. A 3ft. square 
chloric from chlorate and for preparing salts | log of mahogany has been brought into their factory in its natural 


THE SCARCITY OF GOOD WORKMEN. 
S1z,—I have read with interest your leader of the 3rd inst. 
beeen is one which 
the notice you have taken of it. That the quality and 
ee ebay te cen pap 
ow as a m 
he y his handi- 


on 
is 


use ; but, that the work produced at: the ¢ time isin any 
way inferior to that of the good old days, is simply absurd. At no 
period has mechanical work been done so well or so expeditiously 
as now. 


The dogged energy which characterised the workman of ne 
days still exists, but that has been directed into a different 
channel. The ambition of en in times was to excel as 


now-a-days is never allowed to take the same 

interest in his work as formerly. He is required to ‘‘get the job 
done,” and he usually does a small portion only. His ambition to 
excel as a wi has been crushed by altered circumstances, 
and that ambition can find no congenial outlet. His occupation as 
a skilled workman is nearly gone, and he is forced to follow the 
spirit of the His e has declined from a congenial occu- 
pation, in which he could display skill and taste, to a commercial 
transaction—the bargain being that he works a certain number of 
hours for a certain pay. . With this in view, how can the state of 
matters be other than it is? 

The putting of the blame of strikes on the workman is, I think, 
dealing rather hardly with him. It is all very well for a gentleman 
like Mr, Hawksley, who understands the laws which govern supply 
and demand, to perceive where the error has been made, and to 
ps! “eo it; but then Be must —_ that = who — 

ie the grave errors of forcing up the wages and lessening the 
hours of labour are pe tg Be Br of economic laws—laws 
which are as inexorable in their working as those which govern the 
solar system. Before a solution of the matter of strikes and the 
state of trade in the ener f can be arrived at, the primary causes 
of strikes must be examin The yo cause of strikes is an 
inherent wish in the workman to heighten wages and shorten 
hours of labour ; but +! one who has mingled with workmen and 
watched closely their thoughts, must feel that there is a deeper 
cause, that there is a feeling of distrust and antagonism in the 
workman’s mind. It is this di that the master must try to 
remove. Workmen are, as a body, mere children in their likes 
and dislikes, and a straw will often turn them one way or another. 
A recognition in og eee from a master will make a workman 
lean towards him. ters must always remember that workmen 
are not machines, that they have fee , and are, to a great 
extent, creatures of impulse, that their feelings can be aroused by 
a trifle, and that it is their interest to —- conciliation. If 
Governments sink their fee! for their interests, why should not 
masters do the same? Conciliation on the part of the masters, 
individually and collectively, is their best interest, and should, 
therefore, be their policy. en workmen are too blinded to see 
their own interests, it is then the duty of the masters to use all 
their efforts to make the workmen see and feel that their interests 
are identical, 

I must a ~~ for having intruded so much on your valuable 
space, and I , now that this important matter has been 
broached, that you will not let it rest till something has been 

one. JOHN LocgiR, Ph. Sc, 

Leith, August 10th, 


PNEUMATIC EXCAVATORS, 


S1z,—In your last issue there eppeeet an illustrated article on 
Reeves’ Pneumatic Excavator, andI beg to acquaint you that you 
have either been misinformed as to the title of this invention, or 
have inadvertently been the means of doing me an injustice. The 
apparatus in question was patented in April 1876, No. 1754, con- 
jointly by Reeves and Beattie, and an agreement is still in exist- 
ence conferringon each equal proprietory rights. Iam not desirous 
of laying claim to any undue share in the merits of this particular 
form of sand pump, but I now feel bound to state that the plans 
and working drawings for the various apparatus lately in use at 
the Tay Bridge, for the Severn Bridge, and at the Dundee Espla- 
nade, were executed by myself. 

I think, Sir, you would be one of the first to recognise the injury 
such an incomplete description would be likely to cause me, and I 
rely on your kindness to insert this correction as early as possible. 

irmingham, August 15th. FRANK BEATTIE. 








HENDERSON’S. FLUORINE PROCESS. 


S1k,— My letter of the 14th July pointed out the way for using 
Cleveland pis iron for the production of cast steel by the fluorine 
process, I purpose now to show er economies in use of the 
process from saving the waste products of the process. It is a 
peculiar characteristic of this process that the fluorspar or fluorides 
are vaporised by it, and it is a consequence of this volatilisation 
that nearly all the phosphorus and silicon in the cast iron and in 
the re-agents are also volatilised, which enables those products to 
be saved by condensation by water, and be of use to manufactur- 
ing chemists for a great variety of purposes. In these respects it 
differs from all other processes in the manufacture of iron and 
steel, which are oxidising processes in which the phosphorus 
remains either in the iron or cinder, or in both. The gaseous pro- 
ducts of the process and of combustion pass from the raw steel 
furnace under boilers, where they are cooled to about 400 deg. 
Fah., and thence pass to the condensing apparatus, which is 
arranged somewhat similar to the condensing apparatus used at alkali 
works, but without any coke. The towers should be made of 
plate iron 50ft. to 60ft. high and about 3ft. in diameter, with 
apparatus for spraying water down among the gases, similar to that 
used at the alkali works, The gaseous products, such as fluorides 
and phosphoric acii, are thus cond , and will be found in vats 
at the bottom of the towers, and the carbonic acid and nitrogen 
arising from combustion pass away to the chimney. There will be 
no obstruction to the draught by reason of the condensation, as it 
diminishes the volume of the gases one-half by extracting the heat, 
and the furnace is operated by blast, either of which prevents 
obstruction to the draught. 

Fully 80 per cent. of the bgp ste and all of the fluoride are 
vaporised, the remainder of the phosphorus into the slag, 
except a very small portion remaining in the iron. This is shown 
by analyses of the cinder and iron resulting from the process. 
Cinder pig iron treated by it at Bowling Ironworks in their 
ordinary 4 age furnaces used for puddling cast iron, which are 
lined with the cinder of that process, produced wrought iron which 
contained 0°016 per cent. of we horus, the slag of my process 
contained 0°52 per cent. of phosphoric acid, the cinder of their 
usual process contains 3°27 per cent. of phosphoric acid, and the 
iron 0°10 per cent, Similar results have been had at other places. 
The tap cinder of the old process is almost worthless for use again 
in the blast furnace, as the wrought iron made from it is of the 
most inferior quality, whilst the cinder of this process is pure 
en if smelted alone to give purer pig iron than the ore from 
which the original pig was made. The cinder, if kept distant and 
smelted each time after my process is used, and without admixture 
of other ores, will, after several workings, become free of phos- 
phorus. The whole of the —— may thus be recovered, 
except the very small portion left in the iron or steel. 

The condensation of the fiworides given off by the process by 


has been intro- | also 
tools. of little | ap, 


potassa, — ts 
from the chloride of found at Stassfurt. The being 
added to a solution Otis salt precipitates silico-fluoride of potas- 


sium, setting free hydrochloric acid— 
a8 "OK Ol +24 FSi F, = 2KF, Sif. + 2HCL 


This salt can be used as a substitute for borax, and in place of 
carbonate of in making flint It is sold in France at 
10 cents per lb,—about 5d. sterling. The hydro-fluosilicic acid is 
for many other uses—see articles on this acid and its 

p in Wagner’s ‘‘ Jahresberichte,” 1865, p. 277; 1867, 
p. 221; 1869, pp. 330, 417; 1870, p. 206. ; 

By using clay mixed with the fluorspar in the the purifi- 
cation of the iron is the same, and fluoride of aluminium is 
produced, from which alumina, sulphate of alumina, and alum are 
made. The waste products cost nothing, and are of great value. 

New York, July 20th. JAMES HENDERSON. 





FURNACE DRAUGHT. 

S1r,— In Mr. Northcott’s recent treatise on the steam engine, it 
is stated that in Cornish and Lancashire boilers with good chimney 
draught, under proper arrangements an exhaustion obtains in the 
flues “‘ sufficient to balance about 14in. to 2hin. of water.” The 
maximum rate of combustion for these boilers is given as 151b. of 
coal per hour upon each square foot of grate; and the correspond- 
ing supply of air 24 lb. per pound of burnt. Thus the quantity 
of air uired to enter the furnace’ through the grate is 
15 x 24 7360 1b., or 360 x 13 = 4680 cubic feet per square foot 
per hour, equal to 1°3 cubic feet per second, Supposing one- 
twelfth of the grate: surface to. be available as free passage to the 
air, an actual velocity of 13 x 12 = 15 6ft. per second should be 
sufficient to give the requisite quantity of air for combustion at 
the Bee m' rate. Now the pressure capable of ——- this 
velocity in air is measured by a column of water less than one- 
tenth of an inch high; and making every allowance for contrac- 
tion, friction, &c., it is difficult to conceive how such an exhaustion 
as that stated by Mr. Northvott should prevail. The old experi- 
ments of Dr. Ure on factory boilers showed a maximum exhaustion 
of somewhat more than jin. of water. I have no reliable infor- 
mation on the measure of the exhaustion produced by a steam 
blast ; but our author’s maximum of 12in. of water, equal to driv- 
ing an air current at a rate—upwards of 220ft. per second—ex- 
ceeding that of the most violent hurricanes, seems exaggerated. 

Delia, Sicily, August 2nd, RoBeErT GILL. 





LEVELLING APPARATUS. 

S1r,—In your issue of 20th inst. I observe a letter, signed Henry 
Ecroyd, describing a levelling apparatus invented by Dr. Aita, of 
Padua, about three months ago. I wish bos ee out to Mr. Ecroyd, 
and your readers generally, that I invented and patented the same 
apparatus over nine months ago, and that I hope very shortly to 
have it in the market. H, N. Grounp, 

Redheugh Colliery, Gateshead, July 31st. 








DESCRIPTION OF THE GARDNER PROCESS OF 
SEASONING AND PRESERVING TIMBER FROM 
DECAY. 

By Mr. James Degas, O.E., M. Inst. C.E.* 


Ir is claimed for this process:—(1) That it seasons timber of all 
descriptions more thoroughly and rapidly than any natural or 
artificial process at present in use. (2) That while thoroughly 
seasoning timber, it also preserves it from decay. (3) That by 
impregnating the timber with certain solutions it can be fon tified 
against decay. (4) That the timber by similar means can be made 
invulnerable to the attacks of teredo, limnoria, and the white 
ant, and other worms and insects, 
the timber can be rendered non-inflammable. (6) That it strengthens 
the timber ; and (7) That by it timber can be permanently coloured 
to a variety of es, 

The author's attention was first called to the process about 
eighteen months ago, and the results ayer by trials which have 
since then been made are so remarkable and encouraging in con- 
nection with civil engineering and architectural stractures, that he 
feels called upon in the interest of the profession to bring it under 
the attention of the Philosophical Society. The process is a very 
easy and inexpensive one, consisting in its most simple form of 
dissolving the sap, which is the principal decayable matter in 
timber, by chemical agency in open tan In its simplest form 
the whole process is completed in from four to fourteen days, accord- 
ing to the density and bulk of the timber to be treated, a propor- 
tion of the time first being occupied in dissolving the sap, and the 
remainder of the period in evaporating the water moisture left in 
the timber after the sap has been dissolved and removed. It is 
believed by the inventor that all decayable matter being taken 
away by the process, and only the fibre, which is indestructible 
left, rot of all kinds will be effectually prevented. The process, 
however, need not end with the removal of the sap, its preserva- 
tion can be further insured by the introduction of chemicals at the 
proper time, when its increased porosity eminently fits it for 
absorbing. Mr. Gardner's attention was first directed to the 
subject solely for the purpose of securing the rapid and thorough 
seasoning of the timber used by his firm in their extensive cabinet- 
making works in Glasgow, and it was in consultation with the 
author that he was led to the conclusion that the process had a 
much wider range, and could be applied to the artificial preserva- 
tion of all sorts and sizes of timber; no time was lost in putting 
it to the test of crucial practical ee. and a most vefinite 
result was obtained without the delay usually attending such 
experiments, It was ascertained that pit wood employed in 
supporting some of the air passages of Mes:rs. Dixon and Co.’s 
No. 3 Pit, in the south-eastern suburb of Glasgow, gave way with 
dry-rot, and had to be replaced within twelve months of being put 
in quite fresh ; accordingly, several cart loads of Norway props, 

gees by the Gardner process, were, at the end of September, 
is7 , put into the air passage where dry-rot most rapidly developed, 
al de of unprepared ones from the same cargo. d on being 
examined in the of October, 1876, the prepared timber was 
found to be as sound as the day it was put in, while the unprepared 
timber was completely destroyed. Reosaneae of both are exhibited. 
An equally satisfactory + was obtained by the following test : 
—On 2nd December, 1875, four sleepers of Baltic red wood, 
treated, two by errs | the sap only, and the other two by 
adding the preservative chemicals, were laid down under the rails 
at the south end of the passenger shed, Queen.street-station, 
North British Railway, G w, where dry rot has for years been 
extraordinarily active, comp: etely destroying unpreserved sleepers 
in less than twelve months. n examining the four sleepers on 
2nd December, 1876, it was found that the red wood of the two 
which had only the sap dissolved was quite sound, but the surface 
of the blue wood showed signs of decay ; while as regards the two 
which were chemically treated, both red and blue wood were 
equally and —— preserved. The specimens exhibited were 
cut from one of each of the two sorts, both of which are stillin the 
road where first laid, and up to this date no complaints have been 
made. The process is applicable to logs of the largest dimensions, 
‘ung place Guring the pevsste, Gea taabte Oomiuing iaty i chghtts 
tal ig the process, the r assuming only a slightly 
richer Tee, so that the cabinet maker is intonation in its success 
along with the civil engineer, the architect, and the carpenter. 
Messrs. A. Gardner and Son have employed the process exten- 
sively, and with every success, for the last three years, in con- 
nection with their large cabinet manufactory. In their regular 








* Paper read before the Philosophical Society of Glasgow. 


(5) That in a similar manner | 8Te® 


state, direct from the Clyde Trustees’ timber yard at Yorkhill, been 
put through the seasoning process, been cut up into boards which 
were made into a counter top, all within three weeks. The process 
reduces the bulk somewhat. For instance, a log of Tabasco 
mahogany, 20in. square, and of a ag , was reduced to 194in. 
square ; @ of mahogany, y 2in. thick, was cut into two 
pieces lin. ‘thick each, they were then carefully adjusted so as to 
weigh 35 oz. each ; one piece, unprepared, was dried in an oven 
heated to 200 deg., and lost by this treatment 11} oz., the other 
piece, after heap a the dissolving process, and being dried in 
the same manner, lost 15,5; or 3°; more than the unprepared, thus 
showing that 3/; oz. of decayable matter was left in the former 
which had been removed from the latter. The pre’ piece is 
exhibited. Scotch fir, of small scantling, shows considerable change 
when treated. A piece originally weighing 74, oz. was reduced by 
the process to 37 oz.; the identical sap from this fir is shown in 
vials ; it consequently follows that the process solidifies the timber. 
This is clearly shown by two specimens of Scotch fir submitted 
herewith, cut from each other, one = and the other unpre- 
pared ; so solidifying it materially increases its capability to resist 
crushing. Two pieces Scotch fir, cut from the top of the same 
tree, and from other, one prepared and the other unpre- 
» were crushed to destruction, the former by a load of 
tons 10 cwt., while the latter succumbed to a load of 17 tons 
10 cwt. In the same way in the case of two pieces of pitch pine, 
the prepared stood 37 tons 10 cwt., the unprepared 22 tons 10 ewt. 
With a view to substituting pitch pine for American white oak for 
carriage and wagon building, the North British Railway Company 
cut a piece of oak and a piece of pitch pine exactly the same size 
viz., 34in. long by 3gin. by 2gin.; the pitch pine was prepared, an 
both tested by being crushed to destruction at the company’s works 
at Cowlairs, The prepared pitch pine gave way with a load of 90 
tons, while the oak, in its natural state, gave way at 47 tons 
10 cwt. White pine (spruce) was also tested by them ; two pieces 
were cut from each other and exactly the samo size, viz., 34in. long 
by 2gin. by 2}in.; the prepared one gave way at 35 tons load, the 
unprepared one at 25 tons, The increased density of the prepared 
timber over the unpre; gives the former this valuable quality, 
that it expands and contracts much less under changes of 
temperature and of moisture than the latter. In the case of twe 
ieces of Scotch fir, cut from the same branch, and completely 
immersed in water forty-eight hours, the prepared one became 
waterlogged in twenty-four hours, the unprepared one was quite 
buoyant at the end of that time. The Ley rg one immediately 
on = taken out of the water measured 74in. in circumference, 
and although kept in an oven heated to 200 deg. for twenty-four 
hours, lost all its imbibed moisture in two hours, and measured 
7gin., having contracted ,4; part in circumference ; the unprepared 
measured 6,;in. in circumference on being taken out, did not lose 
all its moisture until the lapse of forty-eight hours in the same 
oven at 200 deg., and measured 5jin. in circumference, thus 
losing fully 4; part of its circumference, The wood, in its natural 
state, therefore, appears to contract three times as much as the 
prepared. The process further affords a ready means of impreg- 
nating timber with liquid chemicals, which, while preserving the 
wood from decay, will render it invulnerable to the destructive 
ravages of the Z’eredo Navalis Limnoria, the white ant of India, 
and all other worms and insects which prey upon timber; and by 
the kindness of Sir John Coode, C.E, an opportunity has been 
afforded Mr. Gardner of egy this to practical tests by exposing 
timber so preserved to the free attacks of the Limnoria at the 
Douglas Harbour Works, Isle of Man, and to the Zeredo at the 
Pier Works, Gorlestone, near Yarmouth, and at Colombo, Ceylon ; 
and now that it is known that such tests are being 1nade, I doubt 
not the results will be watched with interest by the members of 
this society, and by the engineering world in general. At present 
mheart alone can be depended on to resist the assaults of 
these destructive animals ; and should Mr, Gardner’s process prove 
successful, it will open up a greatly extended field for the use of 
the softer descriptions of ti ; put architects in possession of 
@ preservative — dry rot ; cheapen, while rendering stronger 
and more durable all timber structures exposed to the attacks of 
worms and insects, to changes of temperature and of humidity ; 
give India what has long been desiderated—namely, timber 
sleepers which will successfully resist the ravages of the white 
ants; add to the strength and permanency of wood pavements 
now being extensively used in London and elsewhere ; and 
beneficial in many other ways, which the further development of 
the process can alone bring to view. Although of more interest 
to cabinet makers and connoisseurs in art furniture than to the 
civil engineer and architect, it may be mentioned that by the pro- 
cess timber, even of the hardest sorts, can be permanently dyed a 
variety of colours, from the darkest of ebony to the most beau- 
tiful brown asin oak. I will only allude to one other but most 
important quality which can be imparted to the preserved timber 
—namely, non-inflammability. By the injection of a chemical 
liquid timber of the largest possible scantling can be rendered 
proof against fire. In conclusion I shall refer in but a few words 
to that crucial question which will doubtless in this, as it does in 
many other processes, determine its adoption and ensure its suc- 
cess, or the reverse, viz., cost. The appliances required are 
a wooden tank, with pipes, &c., complete, to take in 50ft, 
long. and contain 3000 cubic feet, costing altogether about 
£100, and a boiler to give a constant supply of steam at 
not less than 20 Ib. pressure to the tank by a lin. pipe. 
The tanks, pipes, &c., and chemicels would, according to 
Mr. Gardner’s present intention, be supplied at his own expense, 
the parties for whom the work was being done to supply the 
steam, Mr. Gardner, however, reserving the right to work all 
tanks if not kept fully going on paying for the steam, and the 
prices ed would be as follows :—Seasoning or preserving from 
decay by dissolving sap and drying, only 4d. per cubic foot ; pre- 
serving additionally, by filling the pores with preservative 
chemicals for extreme cases, 8d. per cubic foot ; preserving against 
the attack of worms, ants, &c., 1s, per cubic foot ; rendering non- 
inflammable, 1s. per cubic foot ; colouring, 1s, per cubic foot. 











THE Japanese Government have built, at their own expense 
and by Japanese operatives, a war balloon. It has been tri 
successfully at Tokio, and will be sent to the southern arm , which 
is directed against rebels, It is of thick silk, magnificently made, 
and will be inflated with pure hydrogen. 

HORSE-POWER CoMPUTING SCALE.—We have received from Mr. 
W. F. Stanley, of Great Turnstile, one of Hudson’s pocket sliding 
scales, which titted in a leather case, with instructions for use, may 
be carried in the waistcoat pocket. It is 4}in. by 2}in. wide, and is 
made of hard cardboard and clearly printed. ‘fhe instrument 
consists of a very simple double slide rule, and although only of 
the small dimensions stated above, will give the power of any 
cylinder from 4in. to 100in. diameter, working at from 1 Jb. to 
100 1b, mean pressure, within about } per cent. of accuracy, being 
printed by a special process from accurately engraved steel plates, 
By placing the scales in the necessary relative positions, they give, 
without calculation, (1) the indicated horse-power from the usual 
data; (2) the size of engine for any given power; (3) the piston 

due to any stroke and number of revolutions per minute ; 
(4) the ratio the high and low pressure cylinders o! compound 
engines bear to each other ; (5) the proportion the ‘‘ mean” bears 
to the “‘initial” pressure, with the steam cut off at any given 
point in stroke, e scale was designed some years ago by an 
engineer for private use, and is now in a more ect form offered 





to the public, and will be found useful to all interested in steam 
engine matters, 
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SULPHUR AND AMMONIA IN ILLUMINATING 
RATUS EMPLOYED. 


By H. E. Sapiex and B. Si1iman.—Intropvctory Note by 


Mr. SILLIMAN. 
(Concluded from page 101.) 
The Formation of Nitrous Acid and other Sources of Evror.—In 


endeavouring furtber to reduce or eliminate this variation, the = 


from the condensation tube was carefully tested for other acids an 

bases. Besides the soda and suiphuric acid, nitrous acid, probably 
mixed with nitric, was detected by silver nitrate, and also on 
setting free the nitrogen acids with sulphuric by the coloration 
tests, ferrous sulj , brucia, &c. No other acids could be found 
—carbonic, of course, excepted. The absence of sulphuric acid or 
a soluble sulphite was a surprise. It was demonstrated by precipi- 
tating duplicate samples, oxidising but one of them. The resulting 
precipitates did not differ sensibly in weight. The fact was further 
confirmed by adding 10 c.c. of a carefully titrated solution of 
potassium sulphite to successive equal ions of the drip. On 
titrating back with standard iodine solution and starch paste, it 
was found that 5°65 c.c. of the sulphite in each solution had been 
oxidised. Of the bases a trace of ammonia alone was found. The 
drip in experiment No. 12 was submitted to Nessler’s test, and 
showed nine-tenths of a grain of ammonia per hundred feet, equal 
to eighty-four one-hundredthbs of a grain of sulphur. The nitrogen 
acids were not determined, as no means for the estimation of so 


small quantities presented itself, except the somewhat difficult | 
busti It d impossible* that more than one- | 





hundredth grain of ammonia could be supplied by the seven hundred 


feét of air admitted by the a for the combustion of one | 


hundred feet of gas, and it followed that the remainder must be 
produced in the burning. There was no other source for the nitrogen 
acid. We are brought here face to face with a curious 
phenomenon, nitrogen forming simultaneously, under the same 
conditions, an acid, and a 
gen directly or indirectly supplied by the air and gas respectively. 
This fact has been before noted and’more clearly proved.t Two 
theories present themselves in this tion to t for the 
variations noted in the above table between the sulphur and the 
total free acids produced by the combustion. The first is that 
where the gas is passing rapidly and the flame is near the smoking 
point, the nitrogen will find an abundance of hydrogen from the 
gas and a scanty supply of oxygen. The tendency will then be to 
form ammonia in excess of nitrous acid. When, on the contrary, 














the gas is burned slowly and the suppl of air being the same, a 
surfeit of oxygen awaits the scanty hydrogen, acid will be more 
freely formed than ammonia. The excess of total acidity will 
then be a function of the relative supply of gas and air, and column 
VIL. will follow column IX., which gives the rate. How far our 
experiments sustain this view will be seen from diagram E. 
The second theory plants itself upon the hypothesis of the dua’ 


nature of nitrogen gas, one atom of each molecule broken up in | 


nitrification taking to itself hydrogen and the other oxygen. In 


this case an excess of acid or base from the nitrogen is impossible, | 


the product of nitrification being uniformly ammonium nitrite, 
a salt. This substance, however, is very unstable, falling readily 
back to water and nitrogen, and yielding easily to an acid, 
ammionia,-to a base, nitrous acid. Thus, this body, in 
passing through the condensing tube, would surrender its 
acid to the soda in amount somewhat proportionate to the 
quantity of free soda in the tube, while the ammonia, but 
slightly absorbed by the alkaline solution, would pass off at the 


escape. Column VII. would then accord in some sort with column | 


VIIL, which gives the relative proportion of soda and gas 
used in each experiment. Diagram F shows the variations. 


To pronounce upon the accuracy~or sufficiency of either pro- | 


position without further experiments made with especial reference 
to them would be premature. Probably outside of certain limits 
which we may call the normal working, both the rate and 
the alkali used have their influence on the result, as will 


appear more clearly by comparing the two curves = above | 


with the curve of their average as shown in diagram G. 
For the rest the perturbations must be charged to the inaccuracy 
of the test as met voy of which there are severa: sources which, 
small in themselves, may yet be considerable in the aggregate, 
First, we assume that, at the end of an experiment, the con- 
densing tube contains the same quantities of alkali and of 
sulphur as at the beginning. The difference, when compared with 
the total quantity, must be small, but a difference there may be. 
Second, the alkali pipette attached to the apparatus, the acid 
pipette and burette, and the alkali burette must be gers | 
accurate ; at least they should accord with themselves and eac 

other. The former of these conditions was not in our apparatus 


* See Johnston's ‘‘ How Crops Feed,” and especially Viele’s determina. 
tions, Pelouze and Fremy 1., 320. 

+ Shaeffer, “‘ Am. Jour. Sci.,” Nov., 1863. T. Sterry Hunt, Chemical 
and Geological Essays. Appendix, p. 446. Shénbein, “ London and 
Edinburgh Philos. Mag.,” June, 1862, p. 466. 





ON THE VOLUMETRIC DETERMINATION OF 


base, radical with the oxygen and hydro- | 





tirely fulfilled. Third, the opportunity fi is consi 
“ip Jung the chang of colour wth coc ok onpeal 


ber: * 


Other Products of the Combustion.—Aside from the acids and 


| bases, no substance among the ucts of combustion was posi- 


um iodide paper, m 

| liquor, and suspended above the marbles in the condensing tube, 
| immediately showed the presence of an oxidant, probably hydrogen 
| dioxide or ozone, since nitrous acid was hardly possible pass- 
| ing this alkaline solution. Blue cee ae however, was here 
| reddened, but rapidly bleached. The ening was probably due 

to the ca dioxide. A portion of the drip from each of the 
| experiments was preserved in tightly- ttles, 
| and at the conclusion of the experiments tested for oxidants with 
| one-twentieth normal sodic hyposulphite and iodine solutions. No 
oxidation of h phite ape gen in alkaline solution. Upon 
| acidi with hydrochloric acid, from one to two c.c. were found 
| to be oxidised. After adding excess of hyposulphite, and allowing 
| the solutions to stand—Nos. 12, 13, and 14 over night, and the 
| rest for one hour—the following results were obtained. Since no 
| oxidation took place in the alkaline solution, it was inferred that 
| nitrous acid was the oxidant, and not hydrogen dioxide nor ozone, 
| and the results are accordingly expressed in grains of nitrogen 
| oxidised in the combustion of 100ft. of gas :— 


| 
Tasce H. 


No. Grains N. Grains‘of sulphur, 
12 .. 0°988 equal in saturating powerto .. .. .. .. 0°86 

| 3 .. 0°739 = 2 sir i ioe 
14 .. 0°706 ta 4 ba tek an See 
15 .. 0°415 se - aot tasty ane 
16... Or411 x Fe . 0°36 
17 .. 0°354 ¥ e . 0°31 
18 .. O°292 ” io icant git eg kn hes 
Ww O° 244 0°21 


| These results seem to indicate so unquestionably that much the 
| ote put of the oxidation was due to the atmospheric air 
abso by the liquid, that it is barely worth while to recall 
| in this tion the Nessler determination of the ammonia in 
No. 12, 9-10th i r 100ft., equal in saturating power to 
0°84 "ood of sulphur. The above table shows nitrous acid in 
| No. 12 equal to 0°86 grain of sulphur. 
| Further Suggestions.—The possibility of avoiding the complica- 
| tion arising from the arrest of varying quantities of nitrogen 
acids, and of further simplifying the working of the test by 
substituting pure water for standard alkali in the condensing 
| tube, is suggested by a consideration of the fact that sulphuric 
oxide possesses so great affinity for water, 
and that, when once in solution, especially 
if the proportion of water is large, only 
slight traces of acid vapours are given off, 
even under the most favouring circumstan- 
ces, It may be true that, in the combus- 
tion of sulphur, sulphurous and not sul- 
phuric oxide is the body immediately produ- 
ced; but it is rendered probable by several 
ai, most of which have oe de- 
tailed above, that travelling in company with 
the powerful oxidants produced by the com- 
bustion of hydrocarbons in air, no consider- 
able quantity of sulphur would enter the com- 
bustion tube without being completely oxi- 
dised— a view which receives confirmation 
from the important experiments of M. Vérigo, 
communicated to the Académie des Sci 
by Berthelot, and reported in Comptes Rendus 
for April 24, 1876.* If this inference proved 
unfounded, we have still a safeguard in the 
comparatively ready solubility of sulphurous 
oxide in water, with which the products of 
combustion are very thoroughly scrubbed in 
the condensing tube ; and, asa last resource, 
the addition to the scrubbing water of a small 
quantity of standard solution of borax, which 
is a great solvent for sulphurous oxide. While 
still under the impression that sulphurous 
acid was the chief substance to be met with, 
some experiments which depended for suc- 
cess upon the power of water to arrest sul- 
phuric oxide, as suggested above, gave the 
following results :— 








Taste I. 

No. Feet. 
1 14°93 grains S. per.. .. 100 
2 31°82 “= =a ton 
3 17°51 5 ioe ae 
4 19°51 ad ss lok 
5 10°48 99 oo «- 100 
6 18°60" nee ‘a eat 
7 18°43 é ae 
7 Letheby 15°34 mm oe 100 


The products ‘of combustion were bubbled 
through water, and bromine added continu- 
ously by an automatic arrang t to oxi- 
dise the sulphurous acid. The exhauster, a 
| Richards pump, usec to draw the gases through the water, wasinsuf- 
| ficient in capacity and uncertain in its action, and, accordingly, only 
| a small quantity of gas, from two-tenths to four-tenths of a foot, 
| could be burned for exch determination. A volumetric estima- 
| tion of the sulphuric acid was then obtained by expelling the 
| free bromine with heat, and the hydrobromic acid by digestion 
with silver oxide, or, better, with silver carbonate. When this 
had settled, an aliquot portion of the supernatant liquid was 
withdrawn for titration, but as it was found to contain dis- 
solved silver salts sufficient to obscure the reaction between 
hematoxylin or cochineal and an alkali, these were removed by 

recipitation with hydrogen sulphide, the excess of which was 
in turn expelled by boiling. The remaining free acid was titrated 
with standard alkali. In dealing with such small quantities the 
probable error was of course very large, and it was thought 
useless to make comparative experiments with the Letheby test 
until the apparatus should be put in condition to burn a larger 
quantity of gas for each determination. Before so amending, 
the whole process was abandoned in favour of the alkali test, 
and we have accordingly but one comparative experiment, No. 7. 
The general results afford some indication, however, of what 
might, under more favourable conditions, be accomplished with 
water as a scrubbing liquor. 

Résumé.—In reviewing what has been accomplished, an advance 
in two directions seems possible, First, an apparatus has been 
devised for bringing gases into contact with a liquid, which is 
an improvement on bubbling them through the liquid contained 
| in a Woulfe bottle in three respects. The necessity for an ex- 
| hauster or blower is avoided, the gas is completely broken up, 
| affording a more intimate contact, and the proportion of the 
| two may be so regulated as not to flood the products. Secondly, 
| the gas engineer is — in this apparatus with a complete 
| indicator of the working of all his purifying processes except 
| the removal of the tar. It is continuous. There is no instant 
| of the day or night when the quantity of ammonia and sulphur 
| passing into the holders or street mains is not being accurately 
| measured. It is ever ready, and if the condensers and scrubbers 
| allow an abnormal quantity of ammonia to pass, or the purifying 








* Since this — was read, our attention has been called to the fact 

| that Charles Heisch, F.C.S., had already observed the absence of sul- 

phurous acid—‘ London Journal of Gas-lighting, &c.,” Dec. 29th, 1874, 

| p. 856—and in the October (1874) number of the ‘‘ American Chemist” 

are reported some experiments of W. C. Young, F.C.8., leading to the 
same conclusion.—Authors. 
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THE EXPORT OF RAILS. 


By the publication of the trade and navigation accounts for the 
-year we have information as to the quantities and value of 
the two classes of rails exported during the first half of this year. 
The figures are not vouched for in all the details—the indiscrimi- 
nate use of the terms “steel” avd ‘‘iron” rendering some of 
them less reliable, but the totals are vouched for officially as 
accurate, and in most of the details there is corroborative testi- 
mony. They will be found most interesting when presented in a 
tab) form, in contrast with the figures for the corresponding 
period of last year, so that the movement and tendency of trade 
during the interval is appreciable. The quantities exported may 
be first stated for the two half-years as under :— 











Tron Rails, 
1876. 1877. 
Exports to Tons. Tons. 
ME =~ 46 Slee aa be’ orb; s0g5 108 GOW 4. cp oe, ee 
Sweden and Norway .. .. .. .. 24,816 .. .. .. 18,894 
Dera 2. a UR a es ae we eR 4 76 
Seth’ is.itice! ast ern wed we OSB aes ot oe 
BONG seni: 3 ‘ 16007 5.08 (0 eT 
United States ae saci ~ eee ee 
Gk athe Aa Tae na EE ay se: ad 
RE oa ou ieee. Wahi SO: ows ates DED o> da. oe 126 
British North America .. .. .. cae... Ce 
British India... ©.. .. .. .. 16,931 .. .. .. 10,827 
RN S65 Oe .o5 bie Re AN ORS GO18 .. :. «- 20419 
Other countries .. .. «sc «- +. WOOL... 1. os 16,17 
111,411 89,297 
Steel Rails 
Tons. Tons. 
a Ge ee a ee CT ee, SL Le 
Sweden and Norway .. .. .. «. M6 .. 0  T6 
Germany... «2 «2 oo os of + SRSA 
BSS. oe cota del cg nd ay. BM ne ae rn 
er er Mee. Ver age ake tes eros, fa ae 
Weuteed Whates.. 2. ue 8. Se - Pa Fare) 404 
eae ae bees habdiees Gt te kes? orga 
UE ae GA tae tas ee tobe tihs FL ee ee) 429 
British North America .. .. .. 14,024 .. .. .. 18,264 
Bivitias TMGER oo. nc. 40, 08) 20) 0 1,089 .. .. .. BA,945 
Australia... .. .. oc «cc of oe 2,248 .. .. oe 12,510 
Other countries .. ..  .. o- co 18,300 .. .. «« 4636 
47,636 106,253 
Total of iron and steelrails .. 159,047 195,550 


It is thus apparent that there is a general decrease in the expor- 
tation of iron rails, but that the increase in the quantities of steel 
rails—which was general to most of our large customers—has been 
more than sufficient to counterbalance the loss, The supposition 
that the qualities of the exports are, on the whole, accurately 
stated, finds some corroboration from the tables of the value of the 
exports, which may now be similarly given for the two half- 





years :— 4 
Iron Rails, 
1876. 1877. 

Exports to £ £ 
eS ee ee ee . 47,018 .. .. .. 21,565 
Sweden and Norway .. .. .. «. 182,371 .. .. .. 120,133 
OE gs ages ae per bes 98 95 -- 4983 
aim... cc (co ce - 39,806 .. .. oe 27,288 
SET, nh! tb eh,..00\ 08, 9810 101,281 .. .. .. 14,698 
United Gtntes.. .. «. cc os — .e o «- 10,801 
EE ba oa ke. as i 

Fe pae eee ee Dee B08... ae oe 8 
British North America .. .. .. 76,675 .. .. «. 22,905 
British India... .. .. «- 128,473 .. «2 «. 64,616 
Asset. no: Jee) <4) 00; 20 00, SD <p e 60 BO 
Other countries .. .. om «- -- 169,246 .. .. .. 96,231 
853,732 582,555 

Steel Rails. 

£ £ 
ee ee ere 
Sweden and Norway .. .. .. .«. 4,360 .. .. «. 63,690 
GORUEOMY.... 20 0 ce 0s ce ce MeO 20 ce ce OO 
Se Pesce fo Le eo sa es ee 
iP wee bev ogy RR bas .2d 3 
United States. . _ so. lied 2,833 
ae _ Terrie 9,089 
sl EM as cei usted nse a ERIS ais ons ela 
British North America .. .. .. 148,972 .. .. os 117,335 
British India .. pe hen, ee) 
RO as es” be 50 os od ce ED 0, 00” 0a OE 
Other countries .. .. 1. oc o 198,149 .. .. .. S3,7GR 
479,634 - 916,000 
Total of iron and steel «+ 1,333,366 1,498,541 


In these latter figures it will be seen that not only is there a 
comparative agreement in the value of the exports of the same 
class of rails to various countries, but it is also to be noticed. that 
both iron and steel rails bear a tolerably fixed relation in value to 
quantity, so that owing to the caution with which the details are 

urnished officially, it may be assumed that there is substantial, if 
not actual, accuracy in them; and their tendency towards the 
proof of a better tone in the export branch of the rail trade is so 
unmistakeable as to need no comment, 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1342. Improvements in so-called Mecuanicat Stokers, Thomas Vicars, 
— omas Vicars, jun., and James Smith, Liverpool.—éth April, 
1877. 

1442. Improvements in Receptactes for Manure and other refuse 
collected from the streets of towns, John Jonas, Fenchurch-street, 
London.—12th April, 1877. 

2208. Improvements in Wasuixa Woot, and in solutions employed for 
prog sg André Prosper Rochette, Petit-Quevilly, Rouen, France.— 
6th June, 1877. 

2316. Improvements in machinery having a character and purpose similar 
to the machine known as the Merry-Go-rounp, George Lowry, Cross+ 
street Ironworks, Salford, Lancashire.—1l4th June, 1877. 

2398. Improvements in STanps for Cooxine and other Vessris, Joshua 
— — John Maxfield, Arundel-street, Sheffield, Yorkshire—20th 

‘une, 1877. 

2449. Improvements in E.ecrric TeLeGrarH APPARATUS, James Wallace 
Brown, Leadenhall-street, London.—25th June, 1877. 

2498. Improvements in the manufacture of CoveriNGs for FLoors, James 
William Jeune and Jabez Barnard, Stratford, Essex. 

2500. Improvements in a: tus used in the manufacture of Cast Na1is 
and Tacks, Arthur Alexander Ladislaus Butler, Balsall Heath, 


Worcestershire, and Alfred Giles, Birmingham.—28th Jwne, 1877. 
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2539. Im ts in CrrcuLaR Kyitrine Macaines for the of 
Eaaniae hue Soeges at rich Cheet- 
2568. ts in Avromatic INJECTORS for tatecting: Suite into 
steam fluid-f purposes, 
J 
2606. 


my) 
and other and for other 
Tail’ Manchester ith J j, 1877. 
nag han trey in Kitys for bricks, tiles, pipes, lime, or 
od articles, Robert Lancaster, New Wortley, Yor -—Gth July, 
2655. A new Distnrecrisc Dry Soap in Powper, and method of manu- 
4 sg! ae, Richard Dixon, Garden-lane, Rochdale, Lancashire. 

—1 . 
2689. Tospeovemnants in the manufacture of Exastic Fasrics and 
ArticLes, Thomas Barnabas Daft, Osborne-terrace, Clapham-road, 


8 4 

2698. Inaprovements in the means of and apparatus for Propucine or 
Osratntinc WATER-MARKS on Paper, Edmund Napoleon Haines and 
Robert Marchant, ‘ord, Kent.—12th July, 1877. 

2700. Improvements in Gear WHEELS for sewing and other machinery, 
James Geen es Victoria-s oo 

2702. Improved ery for Curtine or Removine the Fur, _ or 
Woo. the Sxins of Rassirs, Sueep, and other animals, W 
Edward Newton, Chancery-lane, London.—A communication from 
Michel Walch and Frangois Antoine Baradel, Paris. 

2704. Improvements in Ho1sts, Henry Bernoulli Barlow, Manchester.— 
A communication from Frederick Heinrich Bomniiter, Kupferdreh, 


2706. Tmprovements in the ORNAMENTATION in CoLours of various 
ArTICLEs made of various CLays, but more particularly as applied to 
bricks and tiles used for decorative purposes, Edward Lee, Stafford- 
street, Liverpool.—13th July, 1877. 

2708, An improved PyroMETER or THERMOMETRICAL INDICATOR, Henry 
Gardner, Fleet-street, London.—A communication from Joseph Antoine 
Tremeschini and Felix Lion, jun., Paris, 

2710. Anew and improved Avromatic Gas-LicHTerR, William Mi - 

rown, thampton-buil , London, — A communication 
Kasimir Vogel, Chelsea, Suffolk, Massachusetts, U.S. 

2712. Improved aj ces for AUTOMATICALLY HoLDING WINDOW-SASHES 
Open at any elevation, John Walter Morgan, Llantrissant, 
Glamorganshire, and Charles Bassett, Pontypridd, Glamorganshire. 

2714. Improvements in Hyprautic Cranes, George Low, Ipswich, 


2716. An improved Rotary Pump or apparatus for raising and forcing 


fluids, applicable also as a motive power engine, and for other 
pecpeene, ictor Clement Joseph Ortmans, Brussels, Belgium.—1l4th 
July, 1877. 


2720, Improvements in apparatus for SyncHRONISING or SETTING CLOCKS 
or other TimE-KEEPERS, George Lund, Pall-mall, Westminster. 

2722. improvements in the manufacture of Burtons, and in FasTENINGS 

refor, Thomas F. Nott, Southampton-buildings, London. 

2724. Improvements in machinery for Puartine Fasrics, Bristow Hunt, 
Ser! coln’s-inn, London.—A communication from Hermann 

Albrecht, Philadelphia, Pennsylvania, U.S. 

2726. Impro ts in the fact of Yeast, Julius Augustus 
Liebert, Portsmouth, Hampshire. — Partly a communication from 
Siegesfried Adolphus Liebert, Berlin, Prussia. 

2728. Improvements in RerriceRators, specially applicable for cooling 
liquids, Alexander Browne, Sou! pton-buildings, Holborn, London, 
—A communication from Louis Nicond, Paris. 

2781. Improvements in the manufacture of Artiricral Butrer, William 
Hall, Hibernia-chambers, London Bridge, London.—A communication 
from Hippolyte Mage, Boulevart de ecu « ris, 

2782. Improvements in the manufacture of Tin Piare, Dr. Francesco 
Belluomini, Florence, i, 

2734. Improved means for TrRansPoRTING MeRcHaANDISE, Alfred Vincent 
Newton, Chancery-lane, London.—A communication from Emile Weyl, 
Paris.—16th July, 1877. j 

2736. Improvements in the TREaTMENT of Faecat Matrers ‘for the Bod 
duction of manure therefrom, Wenzeslaus von Nawrocki, Koch 
Strasse, Berlin, Germuny.—A communication from Friedrich Thon, 








Cassel, Germany. 

2738. Improvements in machinery and apparatus for the production of 
Harr Fett and other similar products, Edwin Ellis, Felt Works, Old 
Ford-road, Bow, London, 

2740. Improvements in the construction of Conservatories, SuMMER- 
—— and other similar structures, John Rawlings, Hackney-road, 


2742. Improvements in machinery for Drawine and Spinnine Hemp, 
Frax, and other fibrous substances, Alfred Vincent Newton, Chancery- 
lane, London.—A communication from John Good, Brooklyn, New 
York, U.S.—17th July, 1877. 

2744. Improvements in DentaL ArpLiances, Robert Marston, Leicester. 

2746. Improvements applicable to Provision or other CLosep Cases or 
Boxes to facilitate the opening thereof, Timothy Coleman Blanch- 
flower, Timothy Coleman Blanchflower, jun., and John Coleman Blanch- 
flower, Great Yarmouth, Norfolk. - 

2748. Improvements in are such improvements being mend 
wy ergy be other purposes, Edouard Carl Friedrich Otto, Albany- 
8 , London, 

2750. Improvements in GLoves, and in Fasreninos for the same and 
other like articles, Louis Stean, Kast-road, London.—18th July, 1877. 
2754. Improved apparatus and process for SEPARATING SILVER and other 
Precious Merats from Leap, Frank William Haddan, Strand, West- 
minster.—A communication from Asahel Knowlton Eaton, Brooklyn, 

New York, U.S. 

2756. Improvements in Knire-cLeaninc Macuines, George Henry Ellis, 
Hart-street, Bloomsbury, London. 

2758. Improvements in Siuice or Water Gates, Francis Goold Morony 
Stoney, Westminster-chambers, London. 

2762. Improvements in STEAM-TURNING PLovens, also applicable as 
cultivators, Charles Catley, New Walk-terrace, York, 

2764. Imp ts in inery for Press’ Bricks and other articles, 
Julius Frederick Moore Pollock and Frederic Christopher Wyvill, Long- 
close Works, Newtown, Leeds, Yorkshire.—19th July, 1877. 

2766. Improvements in Pumps, William Canham, Liverpool. 

2768. Improvements in the TREATMENT of GuN-corron, Eustace Carey 
Prentice, Stowmarket, Suffolk. 

2769. Improvements in the manufacture of Wuerts for machinery, 
railway rolling stock, and other purposes, and in the apparatus to be 
used therefor, James Bowron, jun., Stockton-on-Tees, Durham,—A 
communication from James Bowron, sen., South Pittsburg, Tennessee, 
U.S., and Albert Livingstone Blackman, Nashville, Tennessee, U.S. 

2770. Improvements in Souitarres, Stups, and other Fasteninos, Alex- 
ander MacMillan, London. 

2772. Certain improvements in Bozérian’s Barometer, Ernest de Pass, 
Fleet-chambers, Fleet-street, London,—A communication from Gaston 
Eugdne Elie Bozérian, Boulevart St. Martin, Paris. 

2774. Improvements in apparatus for DatLiine Hoves in Rocks or other 
hard subst. , and in hinery for ing air for the purpose 
of actuating such apparatus, of which improvements are also 
applicable to other purposes, Edmund Edwards, Southampton-build- 
ings, Chancery-lane, London. 

2778. Improvements in apparatus for Winpino-up Wirk and other Ropr, 
William Coppin, Camberwell New-road, Surrey. 

2780. Improvements in ComPounp Sream Enoines, Albion Vile, South- 
ampton,— 20th July, 1877. 

2782, An improved Drepcine Bucket or Spoon, William Swales, New 
Shoreham, Sussex. 

2784. Improvements in RotiEer and Runner Skates, George Clark, York- 
road, Lambeth, Surrey. 

2786. Improvements in Surps’ Winpvasses and CapstTans, Alexander 
Jardine Alderman, Capel-terrace, Tred “square, Bow, London, 

2788. Animprovement in the manufacture of Paper whereby fraud is 
prevented, William Toplady Fewtrell, Great George-street, West- 











min 
2790. Impr ts in hinery for Spinninc and Dovusiine, Samuel 
a Union Ironworks, West Gorton, near Manchester.—21st July, 


2792 Improvements in and relating to apparatus for GENERATING 
CagsBonic Acip for the manufacture of a#trated waters, and for other 


p' William —. Taylor, Liverpool. } 
2794. lapoevements in Bouts for securing railway fish-plates, Addison 


Molyneux Potter, Heaton, near Newcastle-upon-Tyne, 

Imp’ ts ppli for Securtne Currs, WRISTBANDS, and 
other articles of APPAREL, and for attaching such articles to other parts 
of wearing apparel, Edward Russell Morris, Birmingham. 

2798. Improvements in Steam BoiLer and cher Pounacm, William 
Welch, Aston, near Birmingham. 

. Improvements in machinery for PRoPELLING VessELs, John Moysey, 
Leytonstone, Essex. 

281. Improvements in the Preservation of Foop and of substances 
liable to fermentation or decay, and in apparatus employed therein, 
Pierre Paul Egide Marie Koch, Boulevard Leopold, Antwerp, Belgium. 

2802. Improvements in a; tus for Drying Fruit, VecETaBies, and 
the like, Benjamin Oakes, Russell-road, Holloway, London.— 
Partly a communication from Andrew Jackson Reynolds, Chi: . U.S. 

28(4. Improvements in the construction of Sprinc-HINGES and LATCHES 
for vestibule and other doors, Roger Race, Manchester. 

2808. Improvements in Sprinc Matrresses, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Theodore Lev 
Snyder, Mount Clair, Essex, New Jersey, U.S.—23rd July, 1877. 

2810. Improvements in Rariway Carriaces, William Robert Lake, 
Southam: —— London, — A communication from 

Payson New York, U.S. 








2811. Animproved Pump, Thomas Andrew, Commercial-street, London, 
and Simeon Deacon, Kennet Ironworks, Reading, Berkshire. 

2812. Improvements in the means and apparatus for WorKiNG Brakes on 
Rattway Trarxs, Edward Tyer, O d-street, Finsbury, London. 

2816. Improved Sarety Apparatus for CARRIAGES or VEHICLES drawn by 
horses or other , Charles Bellamy, Lostwithiel, Cornwall 

2818. A of Eee sien Soe AMIANTHINE CoaL or a coal of 
amianthus, Emile Louis Joseph er, Toulouse, France. 

2820. An improved Steam Hammer and Heatine Fire connected there- 
with, John Charles Wilson, Grove Park, Redland, Bristol. 

2822. Improvements in Furnaces, John Hazell Fraser, Bromley-by-Bow, 


on. 

2824. Improvements in ANNEALING Gass, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Baron Léon Edouard 
Albert and Jules Marie Augustin Weyer, Paris, 

2826. Imp? ts in hinery for SptnninG and Dovustine, Benjamin 
Alfred Dobson and James Macqueen, Bolton, Lancashire—v4th July, 
1877. 





2827. Improvements in the construction of Jacquarps and machinery 
and apparatus applicable to twist lace machines and weaving looms, 
Matthew Robinson, Radford, Nottinghamshire. 

ey vements in Wasuinc Macnings, Andrew Nicholson, Kirk- 

» N. 

2830. i improvement applicable to Borries or Receptractrs for 
Mucitace, liquid glue, or cement, and other matters, Emil August 
Thomson, Manchester. 

2831. Improvements in Narzs and other like articles, Francis Bianchi 
and Ro! Maxwell Fabris, Sherborne-lane, London, 

2832. Improvements in the manufacture of PyroxyLe or GuN-corTton, 
and for application thereof as an explosive, and in the manufacture of 

* safety fuse, Simon Davey, Rouen, France. 

2833. Improvements in Poncuine-Bears, Robert Baird, Stirling, N.B. 

2834, Improvements in the construction of Looms for Weavine, Joseph 
M‘Cabe, Droylsden, Lancashire. 

2835. Improvements in the construction of apparatus for Purtryine 
Mrppcinos or for CLEANING GRatn or SeEps, Abraham Crabtree, Bacup, 
Lancashire, and Lewis Firth, Rochdale, Lancashire. 

2838. Improvements in and applicable to the Caces of CoLirery and 
other Hoists, John Wolstenholme and Johu Woodward, Radcliffe 
Bridge, Lancashire. 

2839. Improvements in TREATING SACCMARINE Matter, and in the 
a tus employed therein, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Albert Fesca, Berlin, Prussia. 

2840. Improvements in the Treatment of Ores or Compounps containing 
iron so as to render them more suitable fur the production of iron or 
steel, John Henry Johnson, Lincoln’s-inn-fields, London.—A communi- 
cation from Jules Cahen, Paris. 

2842. An improved process for UtiLisino Gas Liquor in the manufacture 
of carbonate of potash and other salts, and sulphuric acid, and in 
apparatus therefor, which apparatus is also applicable for other like 

urposes, Roger William and Carl Friedrich Claus, Chemical 
Works, Southall, Middlesex, 


2848. Improvements in WatTer-meTerRs, William Robert Lake, South- 
ampton-buildings, London.—A communication from Anthony Chales 
Spanner, Vienna, Austria. 

2844. Improvements in the Treatment of SewaGeE and in deodorising 
and disinfecting substances raenomeg & therefrom, and other offensive 
a Charlton James Wollaston, Kensington, London.--25th July, 





2845. A new or improved InpicaTor or Apparatus to check the charges 
for persons carried by public conveyances or admitted to places of 
public resort, Thomas William Duffy, Edinburgh, Midlothian, N.B. 

2848. Improvements in apparatus for SHapine and Movu.pine Prastic 
Mareriats in the formation of earthenware and other articles, John 
Wood, Newton Heath, Manchester. 

2849. Improvements in Steam Boiter and other Furnaces, Arthur 
Wilson, John James Palmer, and Thomas Henry Palmer, Walsall, 
Staffordshire. 

2850. Improvements in the construction of Sotirarres, Srups, and 
Burtrons, Peter Lawson, Hatton-garden, London, 

2858. An improved process for Unwaririno Hipes or Sxrys, and for 

er treating them previ to tanning, Roger William Wallace and 
Carl Friedrich Claus, Chemical Works, Southall, Middlesex. 

2855. An improved Composition for PREVENTING and Removine INcRusTA- 
TION in Steam Borvers, such composition also preventing priming, and 
acting as a lubricator for steam engine cylinders, Elijah thunter, Leeds, 
Yorkshire. 

2857. Improvements in Compasses or INSTRUMENTS for measuring and 
indicating the direction of places or routes and for surveying purposes 
generally; Edward Griffith Brewer, Chancery-lane, London.—A com- 
munication from Pierre Joseph Betboy, Paris. 

2859. Improvements in Raitway Covup.inos, Richard Harrison, Union- 

ambers, Newcastle-on-Tyne, Northumberland. 

an mre in Ve.octrepes, Josiah Turney, Coventry, Warwick- 
shire. 

2365. Improved apparatus for Stretcamna Trowsers, Breecues, and 
other Garments, in order to remove creases or folds therefrom, and to 
restore them to their original shape or form, Charles John Guy and 
Frederick Spencer Guy, South-street, Finsbury-market, Loudon,—26th 
July, 1877. 

2869.  aaadinemel in SArL-HaNKS, Auguste Alexandre Bertrem, Liver- 





ost, Improvements in machinery for Winptina TareaD on Boppins or 
Spoois, Samuel Bash, Glasgow, Lanarkshire, N.B., and Henry Levy, 
Piccadilly, London. 

2873. Improvements in Hackiine Macuines, Robert William M‘Dowell, 
Belfast, Antrim, Ireland. 

2875. Improvements in Harvestine Macuines, Bernhard Samuelson and 
William George Manwaring, Banbury, Oxfordshire. 

2879. Improvements in Openina and CLosina ARRANGEMENTS applicable 
to Cases, boxes, toilet-tables, cabinets, secretaires, and other like 
articles having winged or side openings, Albert Barker, Daphne- 
terrace, Turnham-green, Middlesex, and Richard Quin, Puland-street, 
London.—27th July, 1877. 

2881. A new or improved WaTer-metTer, Samuel Bickerton and Henry 
Nield Bickerton, Ashton-under-Lyne, Lancashire. 

2889. Improvements in ELtcrro-MaGNetic Apparatus, Edward Griffith 
Brewer, Chancery-lane, London.—A communication from Jean Nicolas 
Honoré Boucher, Paris. 

2891. a in the method of and apparatus for Secortne the 
Enps of Banps for Drivine the Sprnpes of Spinnino or other Macuines, 
Thomus Blackburn, Phoenix Mill, Brighouse, Yorkshire. 

2893. Improvements in Fastenines for Baas, PorTMANTEAUS, and other 
similar articles, Otto Holdau, Hoxton, London, and Leonard Kleinen, 
Euston-road, London.—28th July, 1877. 





Inventions Protected for Six Months on the Deposit ct 
Complete Specifications. 


2963. An improved method of Securinc the Leaves in Books, William 
Robert Lake, Southampton-buildings, London.—A communication 
from Edward Stanley Boynton, New York, U.8,—2nd August, 1877. 

2978. Improvements in apparatus for Paintinc Broom HanpiEs and 
similar articles, Charles Thomas Brandon, Toronto, York, Ontario, 
Canada.—3rd Auyust, 1877. 

2990. Imp ts in hi for facturing Barsep CaBLEe 
Fencrino and other products from wire, Henry Gardner, Fleet-street, 
London.—A communication from Henry William Putnam, Bennington, 
Vermont, U.S8.—4th August, 1877. 








Patents on which the Stamp Duty of £50 has been Paid. 


2740. Stay Busxs, Henry Alexander Lyman, Cheapside, and Robert 
Stokes, Bow, London.—i.h August, 1874. 

2774. Weavine Circotar Fasrics, Thomas James Smith, Fleet-street, 
London.—12th August, 1874. 

2783. TemperinG Guass, Francois Barthelemy Alfred Royer de la Bastie, 
Paris.—12th August, 1874. 

2804. Treatine O11s, &c., William Simon Hollands, Finsbury-place, 
London, and John Arthur [lbery, Canonbury, London,—13th August, 
1874. 

2946. BREECH-LOADING Fire-aRMs, William Morgan-Brown, Southampton- 
buildings, London.—28th August, 1874. 

2757. Printing Fasrics, William Ireland, Buckhaven, N.B.—10th August, 
1874. 

2759. Fire-Bars, Isaac Shimwell McDougall, London—1l0th August, 1874. 

2766. Dryine Faprics, John Stott, Rochdale, and John Barker, Tod- 
morden.—l0th August, 1874. 

2855. Metatuc Boxes, &c., Diedrich Leonardt and Hezekiah Hewitt, 
Birmingham.—19th August, 1874. 

2872. Movutpise Concrere Pires, James William Butler, Willesden, 
Middlesex.—20th August, 1874. 

se Paper Purp, Samuel Slater Tiffany, New Jersey, U.8.-—29th August, 
1874. 


8083. Butrons, WasHErs, &c., James Edward Harrison, Birmingham.— 
8th September, 1874. 

$171. ALLoy Sueerts and Piates, &c., Thaddeus Hyatt, Gloucester-gardens, 
Hyde Park, London.—17th September, 1874. 

2796, Carpine and BaLiinc Macuines, Henry Walton Whitehead, Leeds. 
—13th August, 1874. 

2816. Reteasing Ingots From Movu.ps, Alexander Wilson, Dronfield, 
big Tey A 4 ny Hig 

2844. INCLAD VESS' .» Richard Robert Loane Roseman, Highlands, 
near Southampton. 18th August, 1874. 





Twist Lace Macuines, Joseph Booth, Nottingham.—1l9th Axgust, 
‘4. 





Notices of Intention to Proceed with Patents. 
er Corron, Samuel Brooks and John Standish, Manchester. 
A 


or ugust, . 
2291. Printine on Gass, William George Webb, Wordsley.—19th August, 


870, 

2209. Cugansine Steam Ror.ers, Joseph Whitehead Broadbent, Oldham. 
—20th August, 1870. 

2235. Rotutne Stock, Charles Denton Abel, Southampton-buildi 
London,—1llth August, 1870. 

2254. Maxine Banpina, Thomas Unsworth, Manchester, and Edward 
Walley, Preston.—1l3ta August, 1870. 

2267. Carptne Corroy, &c., Evan Arthur Leigh, Manchester. — 16th 
August, 1870. 

2227, Fuxnaces, &c., Thomas Symes Prideaux, Piccadilly, London.—11th. 
August, 1870. 

2312, Frurp Meat, Stephen Darby, Leadenhall-street,* London.—22nd 
August, 1870. 








Patents on which the Stamp Duty of £100 has been Paid. 

2703. Pox Fastevers, Arthur Charles Hempel, Kennington-road, Surrey, 
—138th July, 1877. 

2781. Curomates of Potasn and Sopa, Charles Stewart Gorman, Irvine, 
N.B.— 21st July, 1877. 

2795. Fisrous Mareriac for Spinntina, &c., Edward Watson, Bishopsgate- 
street, London.—A communication from Oscar Blankenburgh. 

2807. Treatine SILver OrEs, Franham Maxwell-Lyte, Saville-row, Lon- 
don.—23rd July, 1877. 

2823. Fxepine Piates of Inon to Tack Macuines, John Phipps, Birming- 
ham.—24th July, 1877. 

2852, ARMOURED VesseLs, Thomas Ridley Oswald, New-place House, 
Southampton. 

2863. Rock Driiis, Auguste Alexandre Goubert, New York, and Na- 
thaniel Waterman Pratt, Brooklyn, U.S.—26h July, 1877. 

1270. AppRess Lasexs or Tickets, &c., David Cumming Simpson, Edin- 


burgh. . 

1277. ConTRouLinc Morton of Cranes, &c., Jobn Clayton Mewburn, Fleet- 
street, London.—A communication from Thomas Aldridge Westou.— 
31st March, 1877. 

1281. Horse-raxkes, Joseph Haughton and Stoddart Peile, Carlisle. 

1283. Box Fastenines, Charles Leonard and Charles Phillips, Worcester. 
—2nd April, 1877, 

= Sarety Vatve Sprinas, Martyn John Roberts, Bath.--3rd April, 


isl. Fastextnos for Doo Cottars, &c., Edwin Specchly, Little Britain, 


mdon. 

1312. Weavine Looms, Joseph Hurst, William Alfred Craven and Henry 
Sutcliffe, Todmorden. 

= ag Combine Macuines, Henry Waltun Whitehead, Leeds,—4th 

pril, 1877. 

1829, ORNAMENTING Mera.s, Henry Charles Taylor, Birmingham. 

1335. Woven and Pitep Fasrics, John Smith, Oldham.—5th Apri!, 1877. 

1343. Disu Covers, &c., Henry Brittain and William Albright, Bir- 
oe 

1351. Traction Enotnes, Barnard Fowler and Max Eyth, Leeds. 

= pened, &c., William Dray, jun., Castle-street, Leicester-square, 

ondon. 

1356. Sqreezina Macuines, William Birch, Salford.—6th April, 1877. 

1862, CLEANSING Grain, Charles McFadzean, Crosshill, Ayr. 

1366. PREVENTING CorRROSsION IN STEAM BorLers, David Phillips, Bromp- 
ton, London. 

13870. O1ttna Woop, &c., William Terrell Garnett, Fair Lawn, Ripon.— 
7th April, 1877. , 

1877. Looms, John Hardaker, Leeds. 

1384, ENLARGING Fasaics, Ferdinand Dehaitre, Paris. 

1389. Ratpway CarriaGe Sprinas, Gordon Donaldson Peters, Bunhill- 
row. London.—9th April, 1877. 

1403. Tramway Cars, &., Laurence Hill, Glasgow. 

1411. Exursiring ADVERTISEMENTS, Raimondo Felix Manetti, Newcastle- 
upon-Tyne. 

1412. Warer-cLoseTs, Daniel Thomas Bostel, Duke-street, Brighton.— 
11th April, 1877. 

1426. Screens or Sirrers, William Edward Price, Hampton Wick, 
Middlesex. 

= Guiazep Bricks and Tives, Samuel Rayner Swallow, Farnley, near 

Leeds. 

1445. RoLier Skates, John Hague Bosustow, Lodge-road, Southampton. 
—12th April, 1877. 

1491. CrusHinc Ores, George Hicks Harris and William Rounswell, 
Cornwall.—16th Apoil, 1877. 

1500. Wueets, Poxteys, &c., John Henry Johnson, Lincoln’s-inn-fields, 
London.—-A communication from George Granville Lobdell and William 
Wheeler Lobdell.—17th April, 1877. 

oo Ro a &c., John Devonshire Ellis, Sheffield. —20th April, 

‘ee 

1602. SiGNALLING, TeLeGraruic Discs, &., Alexander Browne, Soutb- 
ampton-buildings, London.—A communication from Ursin Juston.— 
25th April, 1877. 

— aa Coat, &c., James Landless, Nelson, Lancaster.—26th 

pril, 1877. 

1661. Camp Stroots, &c., Lorenzo Field, Birmingham.—28th April, 1877. 

1768. Horse-rakes, Robert Burns, Rugeley,—7th May, 1>77. 

1926. Cuttino Corks, Arthur Robert, Paris.—17th May, 1877. 

2064. Sxkatine and Bicyciine, Henry Horstman, Bloomsbury, London.— 
26th May, 1877. 

2104 Wasnine Macuines, William Skeel, Finsbury-chambers, London. 
> ee from Messrs. William Robarts and Son.— 30th 

lay, 1877. 

2326. Mincino Macutnes, Robert Adam, Coatbridge.—14th June, 1877. 

2198. Froor Coverinas, James William Jeune and Jabez 
Stratford, Essex.—28th June, 1877. 

2563. Auromartic Invector, Joseph Hall, Manchester.—4th July, 1877. 

2605. Fotpinc and Brapine Leatruer, William Thomas Roche, North- 
ampton.—6th July, 1877. 

2622. Steam Boiterk Furnaces, George Kemble Stevenson, Great Tower- 
street, London.” 

2624. Cuemicat Treatment of Hipes, Frank Wirth, Frankfort-on-the- 
a Germany.—A communication from Friedrich Knapp. - 7th July, 
1877. 

2634, Leatuer, Frank Wirth, Frankfort-on-the-Maine.—A communication 
from Friedrich Knapp. 

2639. Fire-escapes, William Mitchell, Brandon, Suffolk’ 

2640. SePaRaATING Mippiines and Orra., William Houghton, Great 
Grimsby.—9th July, 1877. 

2648. Corsets, William Pretty, jun., Ipswich. 

2661. Imitation Bowe, Ivory Buack, &c., William Robert Lake, South- 
ampton-buildings, London.—A communication from Th. Pilter 
Company. 

2662. Minera. Puospuates, Williara Robert Lake, Southampton- build- 
ings, — communication from Th, Pilter Company.—l0th 

uly, a 

2740. Conservatories, SumMER 11ousEs, &c., John Rawlings, Hackney- 
road, London. 

2741. Warmine and VentiILAtIne Buripines, John Wilson, St. Andrew's, 
Fife.—17th July, 1877 

2757. Direct-actina Steam Pumps, William Craig, New Cross, Kent.— 
19th July, 1877. 

2764. Pumps, William Canham, Liverpool.—20th July, 1877. 

2786. Suies’ Winpiasses and Carstans, Alexander Jardine Alderman, 
Bow, London.—21st July, 1877. 

a= Foe ogganig Foon, &c., Pierre Paul Egide Marie Koch, Antwerp, 

um. 

2804. Sprinc Hinags, &c., Roger Race, Manchester.—23rd July, 1877. 

2812. Rartway Brakes, Edward Tyer, Finsbury, London. 

2826. Spinnina and Dovustiine, Benjamin Alfred Dobson and James 
Macqueen, Bolton.—24th July, 1877. 

All persons ha an interest in g any one of such applications 
should leave particulars in writing of their objections to such application at 
poe office of the Commissioners of Patents within twenty-one days after 

a 


List of Specifications published during the week ending 
llth August, 1877. 


2587*, 4d.; 4626, 6d.: 4650, 6d.; 4819, 2¢.; 4869, Gd.; 4894, 2d.; 4902, 6d. 
4935, 6d.; 4988, 6d.; 4990, 10d.; 4996, 6d.; 5001, 6d.; 5012, 6d.; 5062, 6d.’ 
6, 6d.; 13, 8d ; 20, 6d.; 47, 6d.; 51, 2d.; 61, 6d.; 70, 6d.; 76, 6d.; 83, 2d. 
95, 6d.; 97, 6d.; 103, 4d.;'108, Gd.; 113, 6d.; 114, 2d.; 115, 2d.; 116, 6d.3 
117, 4d.; 118, 6d.; 120, 2d.; 121, 2d.; 123, 2d.; 123, 2d.; 124, 2d.; 126, 2d.* 
127; 2d.; 133, 6d.; 134, 2d.; 186, 2d.; 138, 2d.; 144, 2d.; 149, 2d; 150, 2d.? 
154, 2d. 156, 2d.; 157, 2d.; 160, 2d.; 161, 2d.; 162, 2d.; 163, 2d.; 164, 6d.? 
165. 2d.; 169, 2d.: 172, 2d.; 174, 2d.; 176, 2d.: 178, bd. ; 182, 2d; 185, 2d.; 
186, 2d. 188, 6d.; 190, 4d.; 193, 2d.; 195, 2d.; 199, 2d.; 202, 6d.; 218, 2d.; 
222, 2d. 3 224, 2d.; 225, 24.; 228, 2d.; 291, 2d.; 340, Sd.; 783, 8d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums ex ls. must be 
remii by Post-office Ord 
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THE ENGINEER. 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves for Tux ENGINEER at the office oy 
Wy a jesty’s Commissioners of Patents. 
4320. Parrrino on Wire, &c., G. Adams.—Dated 8th November, 1876. — 


Not proceeded with.) 2d. 
- og lh zinc, or bit in with acid; 
the metal is laid on the stone after inking, and printed as usual. 


“06. Castine STEEL, ¥ pete mma 15th November, —. le. “ia 
« it” for su several ingot mould eat 
tadshe soloed taateotel on made in halves ; radiating runners from 


tu - 
cov the of the ; moulds for tire 
Seca can sbovoaeetion, a of fire-brick, with cen 


"3 moulds arranged ; 

a ladle crane consisting of a counter- Sell song bess area’ ber 
links from a shaft eccentric to the axis of the beam. 

4436. Parmrrino, R. Timperley and R. T. Gillibrand.—Dated 16th Novem- 

ber, 1876. 8d. 

This “ Lancastrian Colour Printing Machine” consists of a horizontally 

revolving dise with a number of type tables which in turn come under 

ting or pressure cylinders of conical form. The inking of the 

type “ formes” is done by separate sets of rollers for each colour, and to 

prevent the colours coming into contact with each other, the rollers have 

at their ends ee eer 


F 
4 
i 


4437. Rattway Wuee sa, C. Kesseler.—Dated 16th November, 1876. 6d. 
This consists in forming on the periphery of the wheel body a ring of 
internal gee Bs 7 Pa the ~t a —_ - 
sponding groove. Portions of the ring an ace are en off at 
equal pe Bn (form: tenons and grooves) The tire is heated and 
applied, and moved so tits tenons coincide with the dovetails of the 
body, then allowed to shrink. The spaces between the tenons are then 
fitted with locking keys which are rivetted outside. (The dovetail 
oats may be formed on the inside of the tire, and the grooves on the 
y-) 


4442. Morons ror Sewinc Macuines, &c, A. Browne.—Dated 16th 
November, 1876.—(A communication.) 6d. 

This consists in the use of a series of springs placed alongside one another 
on the shaft, and operating one after another, though they are all wound 
wp at the same time. The springs are liberated at the proper time suc- 
cessively by an arrangement on the shaft, worked by a supplementary 
spring which acts as long as all the others. 

4444. Harts, J. B. and A. Taylor—Dated 17th November, 1876.—(Pro- 
visional protection not allowet.) 2d. 

Inside of the crown is fixed a small looking glass, with a case contain- 
ing a small dressing comb. 

4459. Gas Sroves, P. Gent.—Dated isth November, 1876. 6d. 

A bell-shaped chamber, open below, closed above, is supported on feet. 

Inside, running round near the bottom, is a gutter-shaped receptacle | for 


g 


wedge pressed into the wood of the guide. The object is to arrest 
the downward motion gradually. 


wr Corriso Movutpies, WN. G. Kimberly.—Dated 4th December,-1876. 
eniiing t Ginety main of n eueie cum ox eier taal ond 9 tome 


1876. €d. : 
The is got by means of a knee-piece moved bya shaft and bent 
axis. ; my =A ys inking plate, in the centre of 
ita mene « den to eae oe nk to the inking rollers. The 


screws. 


a plate 


4680. Waincinc anp Manoiine, G. R. Willett.—Dated 4th December, 
1876. fd. 

Washing stool, wringer, and mangle are combined in one machine. On 
a framing are ited two standards with rollera having movable bear- 
ings (high enough to admit a tub on the frame beneath); the lower roll 
carries a crank. The req pressure is given by means of a weighted 
lever under the frame, connected by to caps on the spindle of the 
upper roller, Stumps of wood or metal are in X shaped slots in 
the standards to guide the water into a tub, on either side, when wring- 
ing. Guide rollers are attached on each side of the standards. A part of 
the frame can be let down at will like a table leaf ; its support is a T- 
shaped piece. 

4687. Sream Enornes, W. Lees —Dated 4th December, 1876. 

To the spindles of the slide valves and stop valves are applied toothed 
wheels, to be actuated either through worms or other toothed wheels, by 
a ratchet wheel, the catch of which is attached to a lever oscillated by the 
engine. A pin, inserted in the catch, rests on a hinged quadrant whcn 
the apparatus is not required to work, but if the engine’s speed is sud- 
denly i d, a rod, cted with the ote ge removes the quad- 
rant, letting the catch fall into the ratchet wheel, which it turns the 
engine is stopped, or an attendent replaces the q t. 

4693. Workine Rattway Sicnaxs, R. Burn, jun.—Dated 5th December, 
1876. 8d. 

This partly relates to disconnecting the hand lever from the pull of the 
signal except during the stroke the lever. The spring catch rod 
(catching into notches on the drant) ia cted at its lower end to 
one end of a catch lever jointed on the main lever, the other end being 
made to en; with teeth of a seginent mounted on the axis of the main 
lever. To this segment is fixed a cross lever weighted at one end, and 
with the signal pull attached at the other. When the epring catch isin a 
notch, as at either end of the quadrant, the catch lever from 
the segment teeth, and the segment with cross lever can move on its 
fulcrum, according as the pull is extended or contracted "+ tempera- 
ture. But when the spring catch is raised out of the notch, the catch 
lever gears, and the main lever can work the pull, » several 




















water (to be vaporised and absorb impurities) ; the water being supp 
from a cup outside through a pipe. The burner can be swung under 
and out) from the stove, and is pro’ from sudden draught by wire 
gauze. A refiector below diffuses the heat on to the floor. 


4500. Ro.itne Mitts, A. B. Thomas.—Dated 2ist November, 1876. 6d. 

This consists in making the middle roll in “ three-high” rolling mills 
to work throughout about one-half of its length with the upper roll, and 
throughout the other half with the lower. One-half of the upper lower 
rolls is left plain without grooves or ridges, and is made either cylindrical 
or tapering. The middle roll is “male” throughout its length, or half 
male and half female. The finishing groove is in the middle. 

4524. Preventine Locomotives Runsinc orF Raus, M. L. Nicholls.— 
ated 2ist November, 1876.—(Not proceeded with.) 2d. 

The leading wheels are made with double flanges, and to lift antomati- 
cally when coming on a crossing or obstruction ; their axle-boxes being 
connected with the piston of a small steam cylinder, the valve of which 
is operated by the crossing or obstruction. 


“4534. Hats, W. Morgan.—Dated 22nd November, 1876.—(Provisional pro- 


tection not allowed.) 2d. 
Inside the leather is made a pocket for a railway ticket. 
4548. Foupinc Cuatr Bepsreaps, S. Griffin.—Dated 23rd November, 1876. 
6d. 


The ornamental legs are hinged to the side bar of the seat frame, so that 
they can be folded close up against the latter. Each has a horizontal 
shoulder at right. angles to the joint, which comes under the front cross 
bar and is secured rigidly thereto by a rotating stud. 

4557. Foc Sionaus, J. R. Wigham.—Dated 24th November, 1876. 6d. 

A ty = is used to compress air into a receiver on which a fog horn 
is fixed ; the valve admitting compressed air to the horn may be perma- 
nently open, or may be-opened at intervals by a rod actuated by a cam, 
crank, or eccentric ; combustible gas may be supplied from mains of gas- 
works, or from a reservoir chargea from time to time. 

4567. Looms, L. Petit.—Dated 25th November, 1876. 6d. 

This relates to tension apparatus in which there is an automatic move- 
ment of weights on steelyards always in proportion to the diameter of 
the warp beam ; as the beam decreases in diameter, the weights recede 
towards their fulcrum. The weights are connected with the large 
up~ward-curved arm of a lever, whose shorter arm has a cross piece coming 
horizontally on the warp beam. 

4596. Preventinc Fravup in Receipt or Money, J. Britten —Dated 23th 
November, 1876. 5 

This relates mainly to improvements on No. 4450, of 1875, and com- 
prises, inter alia, machines for receiving and holding metallic tickets 1n 
such a way that it is impossible to attach or remove the tickets except 
when the machine is at zero: machines in which the amount of money 
being registered at a particular time is indicated by the position of a 
ticket, or otherwise, the machine returning to zero directly the ticket is 
removed; mechines in which slabs or platforms are so arranged that when 
being driven in one direction money lying on their surfaces will be swept 
off by an obstruction, and when impelled in the opposite direction money 
will remain on their surfaces, or 2 g! covering the platform may slide 
to-and-fro while the platform remains stationary. 


— Fousnine Veivets, &c., F. Cooper.—Dated 28th November, 1876. 
4 





In = of the plain tension roller close to the lower end of the finish- 
ing plate is mounted a roller covered with wire card, with a ratchet wheel 
and pawlatoneend. The velvet over this roller, then back under 
a plain tension roller under the plate, then forward to the ordinary card 
covered roller which draws the piece through the machine. The object 
is to commence the finishing close to the front end, instead of about a 
yard from it. 

4606. Comino Wire Rope ror Provenine, &., A. ¥. Watson.—Dated 

238th November, 1876. 4d. 

To coil evenly and with equal strain, there is bolted to the drum an 
endless screw which, with the drum, revolves freely on a spindle ; in 
this screw gears a worm-wheel formed with a slot, containing an adjust- 
able crank pin which works in a slot in a lever, having its fulcrum on 
the frame, which hangs loosely on the drum spindle, and its other end 
fitted with a wire rope guide pulley or connected to the frame for such a 
pulley, which pulley is thus swayed backwards and forwards. 

4630. DisptayinG Apvertisements, J. Ledger.—Dated 30th November, 
1876.—{A communication.) 6d. 

This consists in making a strip of paper or other material coil and 
uncoil on and from two cylinders in a box or frame, by any known 
motive power, and pass over two regulating rollers. which keep the strip 
flat and at the same distance from the front of the box or glass frame. 
4640. Busks ror Aspominat Stays, &c., W. .—Dated 30th 

November, 1876.—(Provisional protection not allowed.) 2d. 

Strengthening metal pieces are attached to each section of the busk. 

4642. Sqveezinc Macuines ror Merats, 7. B. Ligh*foot.—Dated 30th 
November, 1876.—(Not proceeded with.) 6d. 

This comprises an arc with two palms or carrying plates for the metal ; 
the arc can be turned to bring either of the plates to the lower portion; a 
hydraulic ram with head to press on the upper surface of the metal ; 
another ram to compress the metal against the palm on the opposite 
side, which is then supported by another ram ; also rams to compress in 
a longitudinal direction. 

4652. Roors, &c., W. H. Kershaw.—Dated 1st December, 1876. 6d. 

The roof is made of boards having small flanges, one on each side, or 
Z boards. In position on the roof, the upper side has the flange pointing 
up, the lower pointing down, snd the flanges interlock. 

4673. —. Apparatus For Hoistino Caces, C. Pieper.—(A communi- 
cation. 

While the cage is suspended, a wedge keeps two rollers a; and so 
prevents two sharp teethed wheels touching the guide; on of the 
wedge, however, through the rope breaking, springs press the wheels 

the guide ; pinions on the axis of the wheels each raise arack in 
one side of a slotted plate, and also a connected wedge below (moving in 
guide plates on one of the crossheads, which is thus jammed against the 
yt These w have slots con upwards, and in each 
is (supported by pins) a toothed wheel, w: is with the lifting of 





arrang ts are described, by which, when the single pull breaks, the 

signal is moved to danger. 

4708. Aero-Hyprostatic Evaines, 7. C, Boutel.—Dated 5th December, 
1876. 8d. 

In each of two tanks is mounted, immersed in water, an octagonal 
wheel on a horizontal axis, which wheel carries a series of india-rubber 
balloons of double cone shape, communicating together diametrically 
through tubes. The lowest joon in one tank (say) being first inflated 
and a valve in the tube then opened, air rushes to the opposite 7 
balloon, which is collapsed under a plate connected with a crank ft. 
A partially toothed wheel on this shaft, gearing with a wheel on an 
upper shaft, transmits by a band and pulley motion to the balloon wheel 
in the other tank. Its tep—inflatei—balloon is carried into the water, 
and its low end—uninflated—to the surface ; the valve is now opened, 
&e 
4703. Martino Apparatus, J. H. Johnson.—Dated 6th December, 1876.— 

(A communication) 64. 

A number of cylindrical chambers are mounted in horizontal rows 
one above another. They have perforated hollow axes covered with wire 
gauze, which rotate with them, and are connected at one end with 
pneumatic apparatus, which supplies moist or dry air. Each chamber 
has an opening throughout its length, with an arrangement for closing it, 
and the chambers in each row are connected by a tube. © upper row 
first receives steeped grain, are turned a little and closed, then rotated; 
after some time they discharge their contents to the row below, and 
receive a fresh charge. This second row is likewise rotated and delivers 
te the third, and so on. 

4718. Baxps orn Corps ron MAcHINERY, Pictures, &c , 8. Townsend.— 
Dated 6th December, 1876. 6d. 

This consists in use of skeins of yarn, the parts of which have been 
se) tely twisted, so that when such skeins are laid one against the 
other, they tend to further twist together ; they are then held by binding, 
A spring apparatus is devised for connecting and holding the cords. 
4'720. FounpatTion ror Street Pavine, W. Boggett.—Dated 6th December, 

1876.—{Provisional protection not allowed.) 2d. 

This relates to consolidating the earth and superincumbent materials 
with a steam roller. 


4744. Assortix.G' Corns, F. A. N. Thanisch.—Dated 7th December, 1876. 
4d. 


This consists in arranging a series of cases, open at top, and with 
= bottom, one above another ; each lower box having smaller 
oles than the one above it. The coins are put into the top case, and the 
set of cases is shaken. 
4746. Armour Pcates, A. Wilson.—Dated 7th December, 1876. 6d. 

This consists in uniting the layers by fusion instead of welding. One 
method is to treat a wrought iron or soft steel plate in a ganister mould 
in a re-heating furnace, then running on refined iron or steel in a molten 
state. Then the crown of the furnace is lifted, and a chill plate lowered 
on the metal, which is let to cool down before being taken out. 

4748. Srinpes anv Bossins, W. R. Lake.—Dated 7th December, 1876.—(A 
communication.) Complete. > 

This consists in shortening the spindle so that it projects but a short 
distance above the bolster to receive the end of the bobbin, which it drives 
by frictional contact ; making the spindle hollow; inserting a metallic 
ae the wooden bobbin, for frictional contact ; using a peculiar 
reversible bobbin ; and perforating the bobbin to reduce weight and give 
a better hold for the yarn. 

4750. Testixnc Resistance or Marteriars, W. R. Lake.—Dated 8th 
December, 1876.—(4 communication.) 10d. 

The part producing the strain is a sterhydraulic compressor, comprising 
a thin bronze plunger forced into a cast iron socket by means of a strew 
moved by a helicoidal wheel, twe endless screws, and two fly-wheels 
with handles. The plunger displaces the liquid, which in its turn acts 
on a piston in the press body on the machineitself. There ia an arrange- 
ment for rapidly raising the plunger when at the end of its stroke. In 
the resistance measuring machine, the piece is attached by special jaws 
to the short arm of a lever on knife edges, the longer arm resting ona 
loose table (in a basin) separated from the indicating liquid by an india- 
rubber diaphragm. ie basin communicates with a vessel of mercury, 
in which is a Sag tube (with scale) open at top. A projecting key 
serves asa rest for the lever when the machine is not working. The 
apparatus is described as applied for tension, compression, and flexion. 
4'759. ConstrucTinc aNp PRopectinc VessEts, 8. Pitt.—Dated 8th 

December, 1876.—(A communication ) 6d. 

This relates to making vessels supported and propelled by a series of 
eccentrically rotating hollow drums. The under sides of the series are 
tangent to a curve presenting the form of a wave line. The drums in 
each vessel are connected hn pacoend by cranks and connecting rods, 
worked by an engine, Several vessels may be joined like a train. 

4760. Movine Raitway Carriaces, &c., D. Forbes.—Dated 8th Decem- 
ber, 1876. 6d. 

This consists in use of a long simple hand lever of the first order, 
hinged near the front end to a prop whose lower end is forked to embrace 
and slide on the rail. The front end of the lever has a curved piece of 
iron to receive the buffer, also a hook to catch into a chain hung from the 
buffer. Then at every downward pull of the — arm of the lever, the 
carriage is forced forwards ; on lifting the arm, the prop swings forward 
on the rail to afford fresh purchase. 


4762. PRropucING Cotp on Warm Air, F. Windhausen.—Dated 8th 


, 1876. 6d. 

A certain amount of air is admitted into a cylinder at the commence- 
ment of the stroke, and expands during the rest of it, becoming cooled. 
This cool air is sent by the returning piston into the cool chamber, 
and acts on the objects to be cooled ; thence it passes through a number 
of thin metal tubes in a chamber, cooling air in this chamber on its way 
to the ex cylinder. Then it ae to a com: linder and 
acquires heat, which can be used for heating, ven’ , or . The 
two cylinders may be arranged under the two ends of a working beam. 
4765. Ececrric Teternony, W. Morgan-Brown.—Dated 9th December, 

1876.—{A communication.) 1s. 4d. 

This relates to production or transmission of musical notes by means 

of intermittent pulses of voltaic or induced electricity or ulatory 














thickened part wide en to act as a bush for the axle, and which is 

punched for the purpose ; thus rivetting is dispensed with. 

4795. Covers ror Boxes, Borries, &c., W. L. Hubbell.—Dated 11th 
December, 1876. 6d. 


The cover is made with a rim down either within or without 
the box, and it is attached toa pivot rod at one side, round which 
is a spiral spring attached to it and the box. When the pivot rod is 


pushed up, so that the rim of the cover clears the box, the spring causes 
the cover to swing round and expose the mouth of the box. 


#700. VoLure Sprinc Morors, R. Rhett.—Dated 12th December, 1876. 


A series of volute are attached'to a central winding Ie aa wy and 
adapted to coil and uncoil in the same plane in a cage, and ite gear- 
ing ; the outer ends are connected to the equidistantly, by means of 
pins in radial slots, which are moved gradually outward as the 
springs unwind, thus in g the effective leverage, and com 

reduced elastic force. There is a stop to limit the tension in winding, 
and prevent counter coiling when the springs are unwound. 


4800. Loapine Wacons wit Hay, &&., W. R. Lake.—Dated 12th Decem- 

Thiet re os poe eee a of a cylinder with rollers to 

com a revo ©, C01 acy 

which curved teeth are attached. These teeth receive an accelerated 
motion on meeting the hay, which they grasp and d it on an endless 
apron, which pon. Be the hay up to the rack. The is in two sections, 
the front one of which telescopes the back one, and when fitted can be 
— forward, leaving the back section empty and ready to receive its 


4804. Currixe Meat, &c., G. Kent.— Dated 12th December, 1876. 6d. 

Box and cover are made with aes and di iled or inclined sur- 
faces fitting each other when applied together. The propeller blades and 
their shaft ure cast in one piece. 
4815. Rorary Enarnez, P. B. Martin.—Dated 18th December, 1876. 6d. 

A revolving cylinder placed eccentrically in a cylindrical casing has 
hin to it two opposite , the free ends of which are 

inst the surface of the casing by steam en the space behind them 

from semicircular channels in the end of the cylinder, the steam 
admitted to such channels through an inlet port in the end surface 
the cylindrical casing. A piston packing is used to make the end sur- 
faces of the revolving cylinder always work up steam tight, and a hinged 
a the outer cylinder ensures steam-tight contact between the cir- 
cumferences. 


4819. CLorH-raisino Macuives, T. K. Mellor and 8. Beaumont.—Dated 
18th December, 1876. 8d. 
Two endless chains of pin lags, and 





lag having a projecting finger, 
carrying the cloth forward through the machine. ‘ime upper line of each 
chain a peed ys ay tube, in which is an oblique slot, which by an 
outward turn it ta 


es brings the pins and lags from the vertical to about 
the horizontal position, pins ds; thus the piece is stretched and 
its lists folded down on the pipes, so that it can be acted on by the raising 
apparatus traversed across it. The pins are brought inwards again by an 
inward direction of the slot. 


4821. aie H. Martin and R. Robertson.—Dated 18th December, 
1876. 


This relates to a system of rollers for shaping horseshoe bar iron, so 
that it is ready to be cut into the short lengths and bent into horseshoes. 
A punching and a bending machine are also described. 
4824. Drawine Rertorts, W. Foulis.—Dated 14th December, 1876. 6d. 
This relates to improvements on No. 59 of 1873. The piston rod of the 
bydraulic cylinder is made a fixture at one end of a el frame, and 
over a piston at one end of it passes a cylinder, w] carries the rake, 
being guided by rollers. The piston rod is tubular and has a second 
tube, whereby, with a reversing valve, the water under pressure is 
admitted to alternate sides of the piston, so moving the cylinder and rake 
either way. 
4827. Horsrrakes, FE. T. Bousfield.—Dated 13th December, 1676. 6d. 
The travelling wheels are fitted to cranked stud axles, which receive in 
sockets the fulcrum rod of the tine frame, on which are bracket arms 
with terminal socket bearings to receive a rod on which the tines are 
hung. Each tine head, to which are attached two tines, has a link eon- 
nected to the fulcrum rod, so that when the tine heads are Sepeenene 
rocking of the frame, the tines are lifted. The tine rod is in 
lif action, instead of the rock bar, receiving an motion 
on tigt tening of a chain, and thus tightening the friction band on the 
travelling wheels, so as to depress the tine frame. The tines are made 
easily removable from the tine head. 
4830. Encrves anp Pumps, W. Bromley, G. Crowe, and W. James.—Dated 
14th December, 1876. 18. 
This relates to making engines with a double-acting central cylindrical 
or conical valve, with fluid pressure about equal on each side, 
the flow to and from a series of cylinders surrounding it, the cylinders or 
valve having a rotary motion relatively to each other. The 
a ga outwards and are connected with an axis parallel to that of the 
vi 


2. 

4831. Sewinc Macutnes, J. Moreton—Dated 14th December, 1876. 6d. 
The shuttle has a lid hinged near its point and held shut by a 

catch, which can be moved by the thumb-nail. On the inside of li 

near the heel end is a right — slotted plate ; through its slot the 

thread passes from the cop, then between a metal strip, held down by a 

screw pin, and an inclined surface, then round the screw , which can 

be adjusted for tension. Thence it goes to a notch in the side edge of the 

shuttle shell ; and, lastly, under the external curved spring. 


4835. Compina Corron, FE. J. J. Leceur.—Dated 14th December, 1876, 
10d. 


This relates to improvements on Nos. 651, of 1873, and 254, of 1876. 
Each pair of clamps is caused to make a pause in its rotation when it has 
to receive a tuft of material, the cylinder being driven through the 
medium of a pin which is caused to move along an inclined slot. The 
rotary nipper is made with one part movable, the other fixed to the 
cylinder, and both tending to be drawn together by springs. The movable 
part is opened through a bowl on it meeting a cam, and the 
aregees is continued some time by the teeth of a mutilated wheel coming 
nto gear with a sector carried by the movable part. 


4838. Ecc Boxer, J. A. De Masedo.—Dated 14th December, 1876. 6d. 

The carriage of the sand glass is pivoted on a swing frame mounted on 
standards, within which is fixed a bell, being attached to the — 
The carriage is thrown up to a suitable angle at the same time that 
sand-containing chamber is upturned. When the sand has run out, the 
carriage falls over and the bell is struck. 

4844. Recutatine FLow or Water, &c, F. W. and B. J. Preston and J. 
T. Prestige.— Dated 14th December, 1876. 6d. 

In a receptacle is a float, the upper part of which forms a valve. This 
is forced off its seating when the — is being drawn off, but as the 
liquid slowly fills the receptacle, the float and valve are slowly raised till 
the latter shuts off the communication. But the apparatus can be shut 
off before the maximum has been reached, by means of a movable pistun 
pressing down the float. Again, in ship closets the — of the supply 
valve, connected to the closet lever, a collar which slides Rs 
down a certain distance in a chamber in the bottom of the valve without 
affecting it, but beyond the distance the collar acts on the valve and 
raises it or allows it to fall. 

4846. Lavine Our Envevopss, &., ron BLack BorDERING, A. C. Pirie 
R. Groundwater.— Dated 14th December, 1876. 
Besides the lowered to and raised from the env 





front of the pushers. Both stops and 
by came or eccentrics on a revolving shaft. 


4850. Boors anp Sxoes, H. Brunell.—Dated 15th December, 1876. 

A longitudinal groove is formed round the and the upper and 
welt are sewn to one of the raised edges of it. An rubber mould in 
a suitable frame is used for stretching the upper over the last and holding 
it so, with the welt, while they are being fixed to the in-sole and last. A 
series of hinged plates round the frame close over, pressing the welt and 
upper against the in-sole. 
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to enable lateral h to 

, should sufficient quantities of water not be obtainable from 
the boring, as also to form a reservoir. Below this there is a 24in. 
cast iron pipe, and thence an open will be taken to a depth 
of 100ft. to 200ft. rer 4 the chalk. e pum well is about 
104ft. diameter and 140ft. deep, and in this ers have been 
inserted he main well. The brickwork has been carried 
down close to the base of the London clay, a tunnel has been 
ds ter casting tho wuter beak: stam eoeasiry, ed for Oblaiaing 

‘or shu e water when necessary, or obtaining 
access to the pumps. The pumps are l4in. diameter and 24in. 
stroke, three throws in duplicate, and pump against a head of 
water of 275ft. The engines are com d high and low pressure, 
the low pressure having cylinders 2ft. 5in. diameter and 44ft. 
stroke, the high pressure 1ft. 64in. diameter and 3ft. 1jin. stroke. 
The reservoir, which is situated in Richmond Park, is 109ft. by 
110ft., and is made particularly strong by order of the Board of 
Works ; the total depth is 12ft, A special valve is placed at the 
Star and Garter Hotel to throttle the water, so that it may be 
pumped into a tank placed on the roof of that building. Among 
the members present were the bape Mr. R. M. Bancroft, 
Mr. H. Valpy, Mr. P. Burrell and Mr. Worssam, Mr. Feeney, Mr, 
Finlayson, Mr. A. W. Gibbs, and others. 

AN Ear.y BREECH-LOADER.—Amongst the documents preserved 
in the House of Lords, and mentioned in the recently published 
Sixth R:port of the Royal Commission on Historical Manuscripts, 
is a petition from one Captain Peter Cannon—the name is appro- 
priate—praying for a reward for his invention of breech-loading 
ordnance, The petition is dated September 26th, 1645, and sets 
forth that he was one of the first employed to provide the train of 
artillery for the State, and to show his fidelity to the cause of 
God maintained by Parliament, he has spent much time and 
money in inventing iroa and brass ordnance, to be loaded at the 
“*britche,” as others now are at the mouth; in this way they may 
be loaded and discharged much oftener than others, and are more 
secure by sea and land, to the saving of gunners killed in loading, 
and spunging other ordnance at the mouth. The petitioner prays 
that as he has by his own industry discovered this invention never 
before attained unto, the House would grant him an ordinance for 
the working and casting of such ordnance, as if any one else should 
— to cast any pieces after his invertion without his leave, 

hey may be forfeited to the use of the State. We read in the 
“Journal of the House of Lords,” under date September 29th, 
that “‘ an ordinance was this day presented t>» the House, that 
Peter Cannon shall have the benefit of his invention for the making 
of ordnance and guns which will prove very advantageous for the 
commonwealth. Read thrice and agreed to.” This was duly sent 
down to the C: , but nothing was ever done, although the 
Lords sent repeated messages to the Lower House from time to 
time, and on Mirch 25th, 1646, they again ‘‘ put the Commons in 
mind of Captain C:nnon’s business. Ha: hath deserved very well, 
and they desire that consideration may be had of it.” The Cap- 
tain does not ap rto have taken out a patent for his invention ; 
it must probably be added to the list of those which all have 
Fs to admire but none to reward. It is, however, just possi- 
ble, that there may have been some reason why he went unrecom- 
pensed, as there is an entry in the Parliamentary journals of the 
day, to the effect that Captain Peter Cannon—in all probability 
the same—was sharply admonished to return without delay 
certain Governmen: «wres in his possession on pain of imprison- 
ment. Cannon’s invention does not seem to have been noticed by 
any of the writers on the history of gunnery. 


Tae Feitxstowg Rattway.—The report of the Felixstowe 
Railway and Pier Company shows that their property now consists 
of 13} miles of railway and a pier at the farther end. The capital 
expenditure so far has been £195,099, and it is estimated that 
£25,009 more will be required in the coming half year. For the 
two months smaies June 30th the gross revenue from all sources 
was £1000 103. 4d. The working expenses for the same period 
have been £970 03. 11d., leaving a balance of £30 93. 5d. to be 
carried t» the next account. The return of working stock shows 
three locomotive engines, twelve third class carriages, three 
composite, three brakes, and twelve goods wagons, The Great 
Eastern Railway Company having declined to work the line 
rolling stock had to be purchased, and the staff secured in the 
short period of two months. The line, opened on the 1st of May, 
has now been working three months, and the public have had an 
opportunity of observing the perfection of its construction, and 
the order and regularity of its working. The report states that 
during the months of May and June no Jess than 24,000 passengers 
were carried, of whom 20,00) were third class. The receipts from 
all sources during these months reached the total of £1000, 
showing a small profit on the working. May and June are by no 
means the best months for Felixstowe, and the traffic at the 

resent time must be considerably greater. So late as Thursday 

over 1200 passengers were conveyed to Felixstowe without a 
hitch in oneday. Col. Tomline and his colleagues have, therefore, 
every reason to be satisfied with their prospects, but the public 
have still greater reason for congratulation. Felixstowe, from 
being an inaccessible place, has been brought within easy reach of 
a You may start from the centre of the town by one of 
the sixpenny omnibuses, and stand on the beach within an hour. 
Last year lumbering ’ buses, with weary, dejected horses carried 
afew dust-begrimed travellers; this year 24,000 —- in a 
couple of months. Compare again the takings for carriage by 
road and rail. What the horses earned we cannot tell; the iron 
horse carries to the extent of £500 a month. In fact, it seems 
that all the Felixstowe line has to do is to double the first two 
months receipts, to pay not only working expenses but fair interest 
on the capital outlay. Col. Tomline has made the line, and his 
ee is working it in a way which has won universal approval, 
but there is one drawback to the complete success to the enter- 
prise. There is the splendid ocean, beautiful scenery, and heath- 
giving air at Felixstowe; access is no longer difficult, but the 
traveller who repairs to the spot often meets with unexpected rebuff. 
There are literelly hundreds of people who would be glad to stay 
at Felixstowe during the present month if only houses to live in 
could be found. ‘‘ Lodgings wanted” is the constant cry, and 
few but those who made arrangement long in advance can, hope to 
stay at the new watering place this summer. This is a want to- 
ward satisfying which a step will soon be made, Messrs. E. and 
E. 0. Gibbons have plans drawn up for the erection of thirty 
houses, and we understand that all, or nearly all, have been taken, 
mostly by private people anxious to secure summer residences at 
Felixstowe. The houses built will be erected not far from the 

tower and the station. Old Felixstowe will always 
remain a charming resort, but it is pretty certain that the new 
town to be built on the Denes will eventually surpass it in 
dimensions. To some, —- the Denes in their ¢ as 
look somewhat strange groun: for building on, but it is exactly on 
such ground that Yarmouth and many other prance | places 
soil is dry shingle, a firm foundation can be obtained 

‘and the common possesses advan es which the other part of 
Felixstowe does not enjoy, viz., a finer view, a beach free from 
— and the late evening sunshine, — Hast Anglian Daily 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMING: WOLVERHAMPTON, AND 
OTHER DISTRI 


(From our own Correspondent.) 
SHEETS keep in request at most of the mills and forges where in 
district are produced ; and there are cases in which this 
week means have been taken for increasing the output of the com- 
oner ‘ 
oo a trifle better demand this week by the tube 


Best plates are slow of sale; but where quality is important, 
makers do not oy ag we much difficulty in getting £10 ton. 
Common plates for and Pt od building are less in demand, 
and prices are.kept up with difficulty. The tendency this week is 
towards a little eace in sympathy with the severe competition from 
the North of rn ae where, this week, to customers who once 
bought exclusively in this district, plates are selling at £6 15s., and 
even £6 12s, 6d. 

The demand for girder plates, and consequently for certain angles, 
is interfered with by the gradual increase in the production in 
London and one or two other places, of rolled girders of sections 
not before produced in English mills. | 

Bars for special uses of a high class are required by a few leading 
consumers. For these the full list rates are obtained; but in 
marked merchant bars the current business is more than tame, 
whether upon export or upon home account, and it is very difficult 
to get the orthodox £9 per ton. Makers, however, yield the point 
with conspicuous reluctance, and when they are compelled to 
yield, keep as close to that figure as is at all practicable. Bars of 
an excellent Staffordshire quality, though not of the best, are 
being freely offered at £8. 3s than £6 103. was to-day in Bir- 
mingham and yesterday a figure at which it was possible to get 
common bars of the minimum quality. But.the greater number 
of common bar firms quotea from £6 12s, 6d. up to £7. 

Nail rods and wee wire drawing are in steady demand. 

Pig iron was hardly better than a drug, as well at Wolver- 
hampton as in Birmingham. 

Cleveland iron was of the two less firm than last week; and 
hematites were in some instances a little more open to negotiation, 
and there were exceptional cases in which buyers might have been 
able to secure supplies at slightly within the quotations of the 
agents from whom they have been long accustomed to get their 
chief supplies of hematite. Nevertheless transactions were the 
exception, 

Pottery mine was plentiful, and likewise local ironstone, together 
with the ores of Northampton and other districts. In certain of 
these there have lately been considerable transactions, mostly upon 
terms a trifle more in favour of smelters than previous transac- 
tions. In one or two qualities there is this week a tendency to 
harden, enc»uraged by the reduction in the output in the Cleve- 
land district, 

Coal is moving only in localities to which ironmasters have to 
res ort upon losiog supplies available before the underground flood 
rose to the present height. Forge coal is plentiful at from 7s. to 
7s. 61. per ton of 24 owt., and it may easily be got at as low as 
6s. 6d.; and new mine furnace coal of an excellent quality was 
offered to day and yesterday at 7s 61. a ton of 22 cwt, 

The water in the bee in the Bilston district continues to over- 
power the pumps of the colliery owners thereabout. It is under- 
stood that the workings in the fire-clay seam at two pits at the 
Old Priestfield Colliery, belonging to Messrs. Ward, have just 
been drowned out, and that the operations at the -colliery are thus 
now confined to the new mine coal. Further, that by the back- 
pounding of the Bilston flood, two pits in the bottom coal seam 
belonging to Messrs. John Foster and Co, near Willenhall, have 
likewise been stopped. The _— district is also still receiving 
water from out of Bilston pound. 

A definite policy has now been adopted by the colliery owners of 
South Staffordshire and Eist Worcestershire, regarding the wages’ 
question. On Tuesday a —, meeting of the Coalmasters’ 

Association was held at Dudley, presided over by the chairman— 
Mr. E Fisher Smith, the agent of the Earl of Dudley—to consider 
what steps should be taken at the termination, on Sept. 2nd, of 
the ‘‘ Birmingham Agreement,” entered into in July, 1874. It 
was resoived : “‘ That in disenssing the question of colliers’ wages, 
it shall be upon the basis of lengthening the day’s work, and the 
abolition of perquisites.” The proposal is that the men shall work 
an hour pod a half extra per day, m:king nine and a-half hours, 
and that the system of ‘‘allowance” coal and a gratuitous supply 
of drink shall! bolished. It is intended, however, it is thought, 
that an equivalent in wages shall be given for the perquisites. A 
second resolution adopted was: ‘‘ That notices should be given at 
the whole of the collieries to terminate all existing contracts in 
fourteen days from Siturday next.” The decisions were then 
made known to a numerous body of miners’ agents who were in 
attendance, including Mr. Thos, Halliday, and another represen- 
tative of the national council. After a long discussion with the 
masters, the agents promised to lay the resolutions before the men 
at meetings to be held throughout the district, and report to the 
adjourned meeting of the coalowners on Friday week, Aug. 24th. 
On ’Change this afternoon colliery owners were not by any means 





universally of opinion that the men willat once —— the proposed 


new terms. On the contrary, not a few of them thought it quite 
likely that a strike might be determined upon. It was generally 
believed, however, that even if a strike should be resolved on, it 
could not last any great length of time. In any case the masters 
declared themselves quite prepared, alleging that if matters come 
to the worst, they should cheerfully close down their pits—for 
working under the present conditions was little better than losing 
money. 

The report, for the year ending June, of the Patent Shaft and 
Axletree Company is not cheering. It shows a net profit of 
£23,051, which, with the sum brought forward, makes a total of 
£24,011, after due provision being made for bad and doubtful 
debts. From this is deducted the year’s 5 cent. interest on 

reference shares, leaving a balance of 11. To this the 

rectors propose to add from reserve, thus giving them 

£15,511. Out of this has already been paid an interim dividend 

of £5 per cent. per annum for the first half of the year, and it is 

now proposed to pay a similar dividend for the current half-year, 
Fe forward £728. 

The annual meeting of the Oldbury Railway Carriage Company, 
Limited, has been held. The year’s working had, it was shown, 
resulted in a loss. This was accounted for.by the badness of trade 
and the severity of competition. A dividend of 10 per cent. taken 
out of the Reserve Fund was agreed to, 

On Tuesday the annual meeting of the Midland Wagon Com- 
pany was held, and the report, of which I gave a summary last 
week, was adopted. At an extraordinary meeting subsequent! 
held, ee name a = comment was op of aoe Rail . 
way Carriage an ‘agon Company ;” and the shares were 
divided into five shares of £10 each. 

meeting of representatives of trades union organisations 
throughout the country was held on Monday, to consider the 
dispute in the nut and bolt trade. The meeting was omney in 
favour of an endeavour being made to bring the masters and men 
together to arrange a basis of conciliation orarbitration. Resolutions 
in accordance with these views were 


To-day Mr. J. Starey, secretary of the Trade Marks Protection 
, was at the Queen’s Hotel, Birmingham, taking evidence 
from various persons in’ about the difficulties connected 


with common property trade marks. The evidence will be laid 

g Lack, the registrar of trade marks, who holds a 

ner meeting on the subject at the same place to-morrow— 
y: 


What is termed a “ High School of Trade and Commerce” is to 


be opened in connection with the Queen’s College, Birmingham. 


The object is to give dn education especially adapted to wants of 
jouka tneaied for trade and commerce, ae 





The adjourned soning of the Pelsall Coal and Iron Company, 
Limited, was held y y in ham. The committee of 
pga” ase presented a report con very strong statements 
as to past reg, Same of the company. A counter document, 
issued by Mr. Boaz Bloomer, elicited considerable discussion. Mr. 
Bloomer having given a pledge that he wouid not accept the office 
of manager, was adirector. Additional directors were 
elected, and certain alterations made in the articles of association, 
one of which effected a considerable reduction in the directors’ fees. 

It is understood that on Wednesday ev circulars were issued 
by Mr. William Watts, trading as H. is and Co., metal 
rollers, metal merchants, and spoon and fork manufacturers, of 
81, Parade, Birmingham, convening a rege ser raed coprery | of 
creditors for August 24th, to co the position of the firm. 
The oa are reported to reach £80,000, but the assets are also 
considerable, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

In the iron trade of this district there is still very little busi- 
ness doing, and the prospects of any imp mt are as ti 
asever. From all sides, both from the makers and merchants, 
complaints still ccme to hand of the scarcity of orders, and there 
was again a very flat market at Manchester on Tuesday. 
makers of pig iron continue exceedingly quiet, very few orders 
coming into their hands, whilst stocks, notwithstanding that more 
than half of the furnaces are out of blast; continue to increase 
rapidly, and i quantities of iron are now laid down at some 
of the works, List prices are without change, the tati for 
delivery into the Manchester district being 54s, per ton for No. 3 
foundry, and 533. for No. 4 forge, less 24 per cent.; but makers are 
not so firm as they were, and although they are not prepared to 
give way to such an extent as would enable them to compete with 
other brands offering in this district, they are more disposed to 
make some concessions to meet the market. In local hematites 
there is no change to notice; makers are still securing little or 
nothing in the shape of new business, and prices are about the 
same as those last quoted. There has been very little inquiry 
either for Lincolnshire or Derbyshire irons, and prices nominally 
remain without change. Sellers of Middlesbrough iron are still 
endeavouring to hold for slightly improved prices, and some of 
the best North-country houses are firm at 493. 9d. per ton for 
No. 3 foundry delivered into the district, but they are doing very 
little business, as there are plenty of sellers for less money, and 
the average current quotations for G.M.B.’s delivered here may 








be given at about 48s, 9d. to 49s. 3d. per ton for No. 3 foundry, - 


483. 3d. to 48s. 6d. per ton for No, 4 foundry, and 47s, 94. to 483, 
per ton for No. 4 forge net cash. 

There is ro material change to notice in the finished iron trade. 
There are still very few orders stirring in the market, but the 
prices asked are about the same as those last given, Stafford- 
shire bars delivered into the Manchester district being quoted at 
£6 15s.; Lancashire and Yorkshire ditto, at £6 12s, 6J.; Middles- 
brough at £6 10s. per ton, whilst Staffordshire puddled bars are 
quoted at about £5, and Middlesbrough ditto at £4 10s. per ton. 

One or two of the Jocal rolling mills are tolerably weli employed, 
and some of the jobbing founders are fairly busy, but generally 
business in both these branches of industry continues very slack, 
and many of the works are not running full time. Amongst the 
large cotton machine making firms in this district the general de- 
pression in the Manchester trade is now being very keenly felt, 
the largest and best known houses complaining of a scarcity of 
orders such as has not been known for many years past, 

Tool makers are also very quiet, and this, as I poin cd out in a 
— report, is a sure indication of depression in other 

ranches of trade. Some of the general engineers in this district 
have secured a fair amount of work. The low prices now ruling 
in the market have had a tendency to bring forward a few con- 
tracts for special work, such as bridge and iron roof construction. 
Several corporation contracts for bridges in this locality have been 
given out, and the firms who have secured these are for the pre- 
sent tolerably well employed. 

The Standard Iron Steel Company, to the formation of which 
in this district I alluded some tima ago, have, I understand, secured 
some considerable orders. which are taxing their present limited 
powers of production to the utmost, and the completion of the 
working plant for carrying out the patent which the company has 
secured is being pushed forward as rapidly as possible, 

There is no very waterial change to notice with regard to the 
coal trade of this district. All classes of round coal meet with 
little or no demand, common sorts of round coal especially being 
a drug the market and difficult to move, For gas-making 
coals there are still some inquiries, but prices have been cut down 
so much that very low rates have to quoted to secure con- 
tracts. Engine classes of fuel are still in tulerably good demand, 
but with the exception of some of the better sorts of slack there 
is no scarcity of supplies in the market, Although generally there 
is a want of firmness in prices, and for sales in bulk low quota- 
tions are offered, there is no quotable alteration in list rates, and 
the average quotations at the pit mouth may be given about as 
under :—G. Arley for house fire pu 3, 10s. to 103. 6d. per 
ton; ditto for gas making purposes, 8s, 6d, to 93.; Pemberton four 
feet, 8s. to 8s, 6d.; screened Wigan four feet and ordinary gas 
coals, 7s. 6d. to 7s. 91. per ton, common coal, 6s. to 63, 6d.; 
burgy, 5s. to 5s. 6d.; and slack 3s, to 3s. 6d. per ton according to 

uality. 
he The Tyldesley colliery proprietors who belong to the West Lan- 
cashire Coalowners’ Association, but who did not act with the 
general body of masters in the recent reduction of wage:, which 
resulted in a seven weeks’ unsuccessful strike, have now enfo 
the 10 per cent. reduction at their own pits, and, with the excep- 
tion of one or two days partial stoppage of work, the step has 
met with no opposition on the part of the men. 

Although for all practical purposes the position of the hematite 
iron trade of the North-West of England is steady and compara- 
tively active, there must be noticed this week a weaker tendency 
in prices, brought about by a large amount of iron which was 
made for orders which have been cancelled being unexpectedly 
thrown into the market. As a consequence of this larger sales 
have been made, and purchasers requiring immediate delivery 
have had their wants supplied for the moment, Makers, how- 
ever, both in Furness and Cumberland, have sold their production 
forward for some time, and are therefore not affected ,by such a 
movement as has this week been observed. They are enabled on 
the one ‘hand to maintain a firm tone, and on the other to keep 
their machinery well employed. Nominally, therefvre, prices are 
unchanged, and makers of iron are still askiog for No, 1 Besse- 
mer, 67s, 6d. a ton at the works ; 64s, 6d, a ton for No. 3 forge, 
and proportionate prices for the various other qualities of hema- 
tite which are produced ia the district. 

One of the chief reasons why a good run is being made at the 
present moment on local iron and steel is to be found in the fact 
that large supplies are wanted by continental consumers before 
the close of the shipping season, and before the political crisis 
assumes such a shape that it will be unsafe to ship. The 
tonnage of iron sent to the Continent during the year has been 
very large, and a steady demand is still beizg experienced, while 
the consumption of steel is much greater than it been known 
to be during any previous period. 

Steel makers lay much activity not only in the railway 
material trade, but c the merchant d+partment, and all the mills 
in the district are in operation night aud day. 

The “emand for iron sailing ships and steamers is small, but a 
fair business is being done at some of the yards, and negotiations 
are on for new work, 

e finished iron trade is generally speaking dull, but there is 
an improved request for nuts, bolts, rivets, aud the lighter kinds 
of articles manufactured, but the demand for bars and plates is 
small, and shows no evidence of more active life. 
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. The 
increased home competi may have something to do with this 
state of things, inasmuch as in one or two departments Sac. 
gate production is up to the average, although every individual 
instance is palpably far below that level ; the changes of the local 

week have been few, and not of great importance. 
pig bas been in question, there has been a tolerable 
firmness Sgapet A smelters and agents, but buyers have not 
been to get of large lots for long forward dates at 
higher feures than those now current, as quoted in my last 
week’s communication. Foundry brands have been, perhaps, in 
e steadiest request, some - - pone — onan foundries 
being fairly occupied on orders for colliery plantand general castings. 
The pig re market cannot at present be said to be lively, yet 
such confidence is evidently felt in the future that at the Sheep- 
bridge Works two new t furnaces of very large size are in 
course of construction, and another is likely to be put up shortly, 
which will make a total in one “row” at that establishment, of 
ten 


furnaces. 
At one or two of the finished ironworks there has been a little 
more business doing during the past week, mostly on account of 
ing orders for ordinary bars, hoops, and single sheets. At one 
1 establishment, too, there is a good amouvt of work in hand 
on account of an o der from the Midland Company for fist.-plates 
rolled from iron of good quality. Generally speaking, neverthe- 
less, the merchant trade is very quiet, the a. being 
clearly at its very lowest ebb. Notwithstanding this state of 
are many extensions and improvements of works in 
throughont the distiict, and a few new places are being 
erected here and there, some at Sheffield, one near Rotherham, 
another north of that place, and one near Barnsley. These signs 
may be taken as indications of confidence in the future, and as an 
earnest of an even more lively competition than that already in 
existence. 


& 





the liquidator was willing to puy. 


adjourned, pending a meeting of the assessnent committee, at 
which it will be further considered. 

There is hardly any notable change in the coal trade, In 
Northumberland 


the best steam collieries have lat ly been _—* 


Best steam coals are quoted at 12s. to 12s. 6d., with a discount of 
five cent. Medium and second-class steam coals are offered 
at 10s. to 10s. 6d. per ton, with the usual discounts: Small coals 
are still a great drug, and are off-red in some cases at 1s. 6d. per 
ton. Indeed, they will rarely bring the owners more than six- 


coke trade is rather slacker. In other respects the state 
trade remains without change. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE resolution of the ironmasters to’damp out a third of the 
blast furnaces took effect at the a of ‘the present week. 
It may be remembered that what the ironmasters agreed to do, 
was not to put out a third of the farnaces which were blowing at 
the time of their meeting a fortnight ago; but a third of the 
number in blast at Ist January last) At thatdate there were 
117 in operation, the third of which is thirty-nine ; but in the 
course of the past seven ths the ber has been gradually 

duced, until there were only 107 blowing at the time the resolu- 








There is no change of any importance to note in ti 
with the steel rail trade, or in any particular affecting the pro 
duction of railway requisites. ere is a poor inquiry for springs, 
so that there are some hundreds of spring fitters either wholly out 
of work or on short time. For patent buffers there is a moderate 
call, and for tires—particularly large ones for locomotive driving 
wheels—the demand has lately somewhat improved, mostly on 
home account and for the Indian lines, For the East Indian lines 
a heavy order for axles has recently been executed by Sir John 
Brown and Co., Limited, of the Atlas Works, Sheffield. 

In the armour-plate forges and mills there is a fair amount of 
work in hand, yet by no means such a tonnage as has frequently 
been seen during a time of pesce. Our own and other Govern- 
ments, in fact, ap to be waiting and suspending their orders 
until the result +, a naval engagement between the Russian and 
Turkish ironclads is seen. At the gunworks, too, there is no 
special activity, the men there being still on four days only weekly. 

In the cast steel trade quietude is the rule, the best part of the 
business now doing being on account of the deliveries for the use 
of the local cutlery and tool manufacturers, and for the country 
markets, Lan and the Birmingham districts are not bad 
customers, and some of the Scotch towns yield a number of small 
orders. The foreign trade remains dull, particularly that of the 
United States, 

The discontent of the employers with the nine hours’ system 
continues, and at the works of H. and 8. Barker, Limited, Mex- 
brough, the whole of the workmen have received notices, to expire 
August 25th, terminating contracts, prior to an effort to reduce 
wages. At the Yorkshire Steel and Ironworks, at Penistone, 
belonging to Charles Cammell and Co., Limited, of Sheffield, the 
men have been served with notices of a reduction of 10 per cent., 
a drop, which, it is stated, the men are disposed to accept. 

The half-yearly report of the Sheffield Tramways Company 
shows a profit of £1268, yielding a dividend of 5 per cent. per 
annum, and states that the construction of the Heeley and Nether 
Edge lines is being rapidly proceeded with. The half-yearly 
report of the Leeds Tramways Company shows a balance of £3495, 
yielding a dividend at the rate of 34 per cent. per annum, and 
states that parliamentary aathority has been obtained for various 
extensions. The half-yearly report of the Sheffield Wagon Com- 
pany, Limited, alludes to the great depression of the iron and coal 
trades, shows a balance of £3197, and recommends a dividend of 
8 per cent. per annum free of income tax. The fifth annual report 
of the Sheffield Forge and Rolling Mills Company, Limited, shows 
a loss of £1628 on the year's operations, which is, however, an im- 

rovement on the preceding year. The annual report of Samuel 

‘ox and Company, Limited, Stocksbridge Works, Sheffield, shows 
a profit of £24,610 for the year ending June 30th, a result which 
the directors deem very satisfactory in the present state of trade, 
and justifies a dividend of 10 per cent. They add that the 
prospects of trade warrant the expectation of only very moderate 
results from the operations of the current year. The Stocksbridge 
Railway is now open for the company’s traffic, and will shortly be 
available for ngers. 

Petitions for liquidation have beén filed in the Sheffield 
bankruptey-court by Thomas Harris, of Orchard-street, silver-plate 
and cutlery manufacturer, in liab'lities amounting to £6000; and 
by E. J. Bell and J. Figorski, trading as Bell and Figorski, vabine: 


casemakers, whose debts are £2500. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A coop deal of quietude has characterised the iron trade of the 
North of England during the past week ; buyers are not so eager 
as they were a week ago, and as sellers generally are anxious to do 
business, the turn is decidedlv in favour of the former. Business 
has been done this week at 39s. 6d. for No. 3, but makers are 
-quoting 40s. to 40s. 6d. per ton, less 1 per cent. commission. The 
amount of business done on Change this week has, however, 
been exceedingly small. Many traders are on the moors, and 
others are attending Stockton races, which commenced on Tuesday 
and will continue over the greater part of the week. The works are 
generally closed, and the interposition of the great annual holiday 
of Cleveland has caused a disinclination to do business, and a con- 
requent fall of prices which may turn out to be merely of a tempo- 
rary character. 

In the dispute between Messrs. Bolckow, Vughan, and Co. and 
their blast furnacemen at the Cleveland Works, Eston, Mr. J. S. 
Pennymen, to whom the question was referred, has decided that 
inasmuch as the men were not employed by Bolckow, Vaughan, 
and Co., but by a contractor named Johnson, they were not 
entitled to recover any money from the firm, and especially as they 
had left their work without any notice, involving a loss to the 
firm of about £500. The men have now resumed work again. 

A statement has recently been compiled, showing the number 
of vessels built at the various ports in the North of England for 
the first six months of the current year. At Sunderland, which 
is the principal shipbuilding port in the North of England, twenty- 
four vessels have been built in that period, as compared with 
fourteen for the corresponding period of last year, and the ton- 
nage launched has been 29,103, as contrasted with 15,391 for the 


tion alluded to was adopted. The actual number, therefore, that 
has been damped down this week is twenty-nine, which 
leaves only seventy-eight as the total number now in blast. 
It is too early as yet to estimate the effect of this great 
and important limitation of the production, either on the 
trade or on the colliers and ironstone miners, That a large 
number of men will be deprived of employment is, we need hardly 
say, inevitable. In my letter of last week I called attention to 
the views expressed by Mr. Macdonald, M.P., on the subject, and 
the advice he gives the miners as to the course they ought to 
follow in the circumstances. There is a strong conviction here 
among neutral parties that both his views and his advice are radi- 
cally wrong, and that should the men be guided by him, they will 
assuredly render their condition worse than it is at present. No 
one could believe that in taking the steps they have now done 
the ironmasters’ object is, as asserted by Mr. Macdonald, merely 
to strike a blow at the coalmasters and the colliers, b i 
the large quantity of coal not wanted for the damy ed furnaces to 
be thrown upon the market. Such a view of the case is altogether 
out of the question. Were this the sole and only object the 
masters had in view, they would be making a great sacrifice to 
accomplish it, seeing that they would be renouncing the profits of 
the labour of the men who will be thrown out of work, as well as 
the profits of the pig iron to be produced. But it is almost unne- 
cessary to point out the fallacy of statements so utterly devoid of 
foundation. Since the beginning of the present year the iron- 
masters have gradually lowered the prices of pigs, and kept up 
the output, in the hope that by this means the trade might be 
stimulated. But this course completely failed in producing any 
good results, and the market was getting more inanimate than 
ever. In the meantime stocks had greatly accumulated, both at 
the works and in the public stores ; and though Scotch pig was so 
very cheap, founders and other iron manufacturers were using a 
greater quantity of Clevelandiron than they had everhad before. At 
this moment there are 152,500 tons of pig iron in Messrs, Connal 
and Co.’s Glasgow stores, which is about 20,000 more than double 
the quantity in the same place twelve months ago. With these 
large stocks daily increasing and no appedrance of improvement 
in the demand, no other course was left open to the ironmasters, 
but that which they have adopted. They may fairly hope that, 
if they can bring down the output to about the measure of the 
consumption, prices will at least not fall lower than they are at 
present, That this will be the result may be fairly inferred from 
the fact, that since the intimation of the reduction in the furnaces 
was made, makers’ iron has advanced about 1s. per ton and war- 
rants rather more. This week there has been a fairly steady 
business in the market at gradually increasing rates, but the 
foreign demand for pigs has not improved. 

In the warrant market on Friday business was firiu. 
Transactions opened in the forenoon at 55s, 44d. to 55s, 5d. cash, 
and 55s, 6d. ten days, whilst in the afternoon 55s. 6d. seventeen 
days and one month were the quotations. On Monday and 
Tuesday a quiet business was done at 55s. 6d. and 55s. 7d, cash, 
and up to 55s. 9d. one month open. Flat market yesterday, with 
business at 55s, 44d. cash, and to-day’s and one month fixed closing 
buyers, 55s. 4d. cash, sellers, 55s, 5d. Moderate business done to-day 
at 55s, 3)d. to 55s. 44d. cash, closing buyors, 55s, 4d.; sellers, 


| 55s. 5d, 


For makers’ iron the demand has been a shade more active this 
week, at rather better prices. The quotations are as follows :— 
Good marketable brands, f.o.b., in the Clyde, per ton, No, 1, 57s.; 
No. 3, 53s. 6d.; Gartsherrie, No. 1, 63s.; No. 3, 55s. 6d.; Coltness, 
No. 1, 68s.; No. 3, 55s. 6d.; Summerlee, No. 1, 60s.; No. 3, 
54s. 6d.; Langloan, No. 1, 63s, 6d.; No. 3, 55s. 6d.; Carnbroe, 
No. 1, 57s. 6d.; No. 3, 533. 6d.; Monkland, No. 1, 57s ; No. 3, 
53s.; Clyde, No 3, 53s. 6d.; Govan, at Broomielaw, No. 1, 56s.; 
No. 3, 52s. 64.; Calder, at Port Dundas, No. 1, 61s. 6d.; No. 3, 
54s.; Glengarnock, at Ardrossan, No. 1, 6%s. 6d.; No. 3, 55s.; 
Eglinton, No. 1, 56s.; No. 3, 533 ; Dalmellington, No. 1, 56s.; 
No. 3, 54s.; Carron, at Grangemouth, No. 1, 65s.; do., specially 
selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 6ls.; No. 3, 
56s. 6d.; Kinneil, at Bo’ness, No. 1, 563. 6d.; No. 3, 52s, 6d. 

The shipments of pigs were rather less last week than in the 
corresponding week of 1876, while 5682 tons of pig iron were 
imported at Grangemouth from Cleveland, as against tons in 
the corresponding week vf last year. The manufactured iron 
trade continues dull in nearly all its departments. Last week's 
shipments of iron manufactures from the Clyde, which were small 
in bulk, embraced £1500 worth of machinery, £1000 pipes and 
tubes, and miscellaneous articles, 

In the coal trade, the home demand has not in the least degree 
improved, and for manufacturing purposes there is a very slow 
— ge Owing to the stoppage of the pits in the counties of 
Fife and Clackmannan, some shipping orders are coming to the 
West for the Baltic ports; but, even with these, the shipping 
trade is in a backward state. There is no alteration in prices. In 
the eastern mining counties—other than those of Fife and Clack- 
mannan, where owing to the lockout there is now no trade to 
speak of—business is flat. 

Mr. Macdonald, M.P., is now holding a series of meetings 
with the miners throughout the several districts of the 





counties of Lanark and Ayr. Keso'u-tions were adopted at these 
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WALES AND ADJOINING COUNTIES. 


on as they are’at present, or some taken in arrange- 
ment wi! F A well-known | firm has pur- 
chased de valus-of £500,000,.and.as the~ 
debts amount to 000, it follows that this will have 
a al the . taken. I 
7 Nala wren little into a rrr mp w.caggg rr a ge oe 
is for future operations . place. : ' 
lierie», they are like all of any size, that is, Unis ice taper’ 
yearly on account of the deep: For the proper work~ 


ing, in future, even if not. at. present, machinery is required such. 
ad Mr. Crawvtay bao had pos deem ia bis Castle pie 
coal is at | acatbar collieries at as | 


and 
smokeless steam sea coal, one of the finest coals in the country. 
With respect to the other workings besides the four feet, there is 


Nn ieee me 


If ironworks are able to pay at all, Fone should, 1+ has 
been converted from the blast to the hot blast method, and I 
learn from competent authority that there is not much mischief 
done at present, and A pertion of the works might be carried on 
with profit after a small expenditure, 

The Nantyglo and Blaina men, to the number of 1500, have been. 
out during the past week, aaa struck for an advance of 15 per 
cent. Ihave just heard that the management have offered an 
advance of 10 per cent., but. no settlement has been arrived at at 


the date of my despatch, 

The iron trade still and almost the only work of any kind 
is confined to steel. Taking Ebbw Vale as a fair criterion, and 
the most prosperous one, I find that last week 1600 tons of Bes- 
semer rails were turned out, the largest make yet ished. 

A tin works in the neighbourhood of Swansea is to be brought 
to the hammer in a few days, and Bishwell Colliery also and plant 
is announced for sale, 

A proof that the tin-plate trade is regarded with some degree of 
favour is shown by the fact that a new one is projected in the 
neighbourhood of Neath. 

he new railway station on the Great Weastern Railway at 
Neath has been completed, and will be opened ina week. The 
structure is strong and elegant, and one important result of the 
opening will be that the mineral traffic to and from Swansea, a 
well as on the line to Cardiff, will be expedited. 

The Colliers in the Ebbw Vale district have started a Welsh 
union, I hear, The idea is to confine it exclusively to Wales, and 
to have nothing to do with the National Union. 

The statistics of July have just been completed, and show on 
the whole a favourable trade. From Cardiff the quantity of coal 
shipped to foreign ports reached last month 338,095 tons, as com- 
pared with 334,666 of the previous July. The Swansea total was 
62,289, as ern with 55,147, and the Newport total 57,244, as 
com with 50,107. The total iron sent from Newport and 
Cardiff during the month amounted to a little over 16,000 tons. 
This shows a tolerable trade, consid that the make is turned 
out from half a dozen works only, At Blaenavon a slight improve- 
ment is to be noticed, and some of the old furnaces are he re- 
constructed, 

I have to note a tolerable degree of vitality at Briton Ferry, and 
at Port Talbot ors wy ne + rece and Cwmavon, on the 
contrary, wear anything but a satisfactory appearance, 

There has been a gies falling off in the onal trade during the 
last week. I note that some of the authorities attribute the low 
total to be due to the bank holiday, but one day’s loss of work will 
not account for a falling off in the case of Newport exports of 
nearly 8000 tons, and of Swansea 6000. Then in respect of Oardiff, 
the total was slightly in excess of 60,000 tons, as compared with 
recent averages a decrease of 15,000 tons. 

The coal trade is evidently depressed, but it is to a Doped 
that it will only be of temporary duration. A marked ing 
off at this time of the year is no unusual occurrence. 

It is to be noted that the chief decrease is due to lessened trade 
with Eastern countries. France keeps up almost.as good an inquiry 
as ever, 

The export of iron from South Wales was 5234 tons, Lisbon 
took a little bar, Canada rails, and the rest, principally in the 
form of rails, went to Gothenburg and Westrach. 

It is rather interesting to note that South Wales is, next to 
Scotland, the we 5 customer the North of England has for pig. 
Last month South Wales took 9133. tons and 100 tons of manu- 
factured iron. France bought 9028 tons, and Scotland 22,000 tons. 
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THE DISTRIBUTION OF WEIGHT IN LOCOMO- 
TIVES. f 


Tue loads carried by different pairs of wheels support- 
ing a locomotive vary considerably; but it is generally sup- 
posed that each wheel of any given pair carries the same 
load. There is reason, however, to believe that this is not 
the case, and that as a matter of fact. the distribution of 
weight among the wheels is very unequal. Assuming that 
all the weight of an engine is concentrated at its centre of 
gravity, then the load to be carried by any'given wheel would 
be determined, other things being equal, by its distance from 
the centre of gravity, provided the load and the road were 
absolutely rigid. In practice no such condition obtains. 
Both the load and the road are far from being rigid, and in 
addition springs are introduced for the express purpose of 
securing elasticity. These springs are usually made adjust- 
able by screws or some other device, the springs being set 
up or let down until the engine is properly levelled and the 
requisite distribution of weight among the axles has been 
effected. It is then taken for granted that both the wheels on 
one axle carry the same load; but the assumption rests on no 
sufficient basis, because the frame of the engine, although 
flexible in some degree, is quite rigid enough to distribute 
strains, and the load put on any one wheel really depends 
very much on the strength of the springs. For example, 
in a new, stiff engine a leading spring on one side of an 
engine might be set up so hard that almost the whole 
weight of the front of the engine would be carried by the 
wheel next to that spring. It may be said that such things 
cannot take place in practice ; the following record of the 
results of an experiment made on the London and 
Brighton Railway will show that it is not only possible 
but probable that few engines which have made any con- 
siderable mileage have the weights at all equally distri- 
buted among their wheels. A London and Brighton train 
ran off the rails of the South-Eastern Railway, between 
Redhill and Merstham, on the 18th of June. In order 
to determine whether the engine was in fault, Colonel 
Yolland had it weighed wheel by wheel at Brighton, 
the boiler being filled up properly with water. The result 
is shown in the following table :— 

mere! needs na 
Tonscwt. qr. Tonscwt.qr. Tons cwt. qr, 
5 60+4190= 10 50 


Leading wheels = 
Driving ,, os 06: ae oe 6190 = 14 16 0 
Trailing ,, Lies x eee 56 12= 8 10 2 


Total weight = 3311 2 


From this it will be seen that one leading wheel carried 


7 cwt. more than the other, one driving wheel 18 cwt. more 
than the other, and one trailing wheel 1 ton 12 cwt. 2 qr. 
more than the other. The engine was 7 cwt. 2 qr. heavier 
at one side than the other. An examination of the springs 
showed that “the right-hand or off-side leading bearing 
springs, originally composed of eighteen plates 4in. by gin., 
had six of its plates broken entirely across, to wit, the back 
or first plate, the second, third, fourth, eighth, and fifteenth. 
All of these were old breakages, and there was conse- 
quently little sustaining ) pays in that spring prior to the 
accident. The left-hand or platform side leading spring 
had two plates broken, the tenth and eleventh plates; one 
of these had only recently broken completely across, 
although it had been partially broken for some time. All 
the other springs belonging to the driving and trailing 
axles were examined and found to be correct.” 

Now, it is not stated that the axle-box of the weak spring 
bottomed on the horn-plate; but if it did not, then the 
spring which we are told had little sustaining power must 
have carried 5 tons 6 cwt., less its own weight and that of 
the wheel, axle-box, and half the axle, while the fellow 
leading spring on the opposite side must have carried 
4 tons 19 cwt.,a similar deduction being made. If we sup- 
pose that the off-side leading corner of the engine lacked 
support because the spring was weak, then the load on the 
driving wheel at the same side would be increased, while 
that on the trailing wheel would be diminished, and 
this eet actually did take place. But let us sup- 
pose that the engine was very stiff in the framing, and 
that the off-sideleading and the near-side trailingsprings were 
both set up, then it will be seen that an undue proportion of 
the weight of the engine might be carried, so to speak, on 
one leading and onetrailing wheel. A line drawn diagonally 
through the engine frame, and uniting the right leading 
and left-hand trailing axle-box, would probably not be far 
from a perpendicular dropped from the centre of gravity 
of theengine. A — at the figures will show that this 
assumption is probably more nearly ‘true than the other, 
the load on left-hand trailing wheel being 5 tons 1 cwt. 2 qr., 
or within 4} cwt. of that on the leading wheel on the 
opposite side. The united loads borne by these two wheels 
was 10 tons 7 cwt. 2 qrs., while that carried by the other 
trailing and driving wheels was only 8 tons 8 cwt., or nearly 
2 tons less. It appears, therefore, to be very probable 
that an undue proportion of the weight of the engine was 
from the first put on the right-hand leading and off-side 
trailing springs, and it is not impossible that the fracture of 
so many leaves in the first-mentioned spring was mainly 
due to the fact that it was either too stiff or too heavily 
loaded, or both. 

The whole subject is one of very considerable interest, 
and locomotive superintendents who the requisite 
facilities might. obtain a good deal of valuable information 
if they would first weigh their engines wheel by wheel 
when they leave the shops, and again subsequently after 
they have run a few thousand miles. The cost of con- 
ducting such experiments would be very small, and hints 
would be afforded as to behaviour of springs in railway 
service that could not fail to prove useful. e are aware 
that engines are frequently weighed in this way at the 
outset, but we do not think any record has ever been pre- 
pared of the effects produced on springs by daily use on a 


REPORT ON A BOILER AND ENGINE TEST AT 
MESSRS. ROBERT CRAIG AND SONS’ PAPER 
MILLS, DALKEITH. : 


Mr. Lavineron E. FietcHer, Chief Engineer, Manchester 
By Steam Users’ Association. 

THE following refers to boiler and engine trials conducted 
at Messrs. Robert and Sons’ paper mills, on Wednesday, the 
7th, Thursday, the 8th, Friday, the 9th, Saturday, the 10th, and 
Monday, the 12th of Fe’ A 

Object of trials.—The object of the trials was to ascertain the 
economic efficiency of a new patent water pipe boiler by Messrs. 
Sinclair, of the Albion Boiler Works, Leith, as well as of a new 
“ey Messrs, Bertram, of Leith Walk Foundry, 

iler.—The Sinclair boiler consists of a number of water pipes 
slightly inclined to the horizon, and laid in rows one above another ; 
these pipes running at each end into a flat, s od, waterspace placed 
nearly vertical, an x mg ag the top into two cylindrical vessels, 
4ft. in diameter and 16ft. 9in. long, which run ye gonna over 
the stack of water pipes, and serve the purpose of separators for 
the steam and water. It may be pointed out that in this arrange- 





ELEVATION 


SINCLAIR’S BOILER, 


ment all the water pipes are below water line, which is not always 
the case in water pipe boilers. This boiler contains 115 water pipes 
11ft. 9in. long, 100 of these pipes having a diameter of 4in., and six 
of them a diameter of bin., while the length of the firegrate is 6ft., 
and the width 6ft. 7in. us the heating surface of the boiler is 
1507 square feet, and the area of the firegrate, 39°5 square feet. 
te accompanying diagram gives a front view of Messrs, Sinclair’s 
er. 


Engine.—The engine is of horizontal condensing construction, 
having one cylinder only, which is steam jacketted, both in the 
barrel and at the ends, fitted with a Dack’s cut-off valve, regulated 
by a high-s governor of the Porter type. The engine has no 
throttle valve, but is regulated entirely by the cut-off valve, the 
compass of which extends from zero to three quarters of the 
stroke of the piston. The engine has a stroke of 3ft. Gin. a 
diameter of piston of 30in., and runs at about 52 revolutions per 
minute. The air pump is 20in. in diameter. The clearance and 
chamber room at each end of the cylinder is as follows :— 


Cub, in. 
Capacity of main steam port, 18in. transversely X 2}in, 
longitudinally x 3lmn, agi of passage = 12555 
Capacity of cover of cut-off valve = 150°0 
Capacity of main slide valve—one end onl = 345°0 
Clearance of piston at end of cylinder diameter 
X fin. = 2206 





Total clearance and chamber room at each end of 
cylinder cubic inches = 1971°1 





Thus the steam ports have an area equal to one seventeenth of the 
piston, while the total chamber room of the steam passages and 
piston clearance at the end of the cylinder is one-fifteenth of the 
capacity of the piston sweep of one stroke. The steam pipe con- 
necting the engine to the Sinclair boiler is 61ft. long, the first 23ft. 
being 7in. in diameter, and the remainder 6in. in diameter. 
Between the junction valve on the boiler and the stop valve on 
the engine there are seven elbows, as well as an intermediate valve. 
The steam pipes connecting the engine to the nearest Lancashire 
boiler, to which reference will be made in the course of this 
report, is 70ft. long, the diameter being 6in. throughout. Between 
the junction valve on the boiler in this case and the stop valve on 
the engine there are seven bends. In both cases the pipes were 
substantially covered with Fleming’s composition. 

General mode of conducting experiments.—In conducting the ex- 

riments, indicator diagrams were taken about every half hour 
ee both ends of the cylinder by means of two Richard’s indi- 
cators, one fixed at the front end of the cylinder, the other at the 
back ; also all the coal burnt was weighed, and the water pumped 
into the boiler measured. In addition to this, the overflow from 
the hotwell, as well as the discharge from the steam jacket, was 
measured, and the temperature of the injection and hotwell 
frequently taken. This was done in order to ascertain the units of 
heat carried off to waste by the hotwell per I.H.P. per minute, 
and thus to arrive more minutely at the economic efficiency of 
the engine, according to the system recently brought pea 
under public notice by Messrs. Bryan, Donkin and Co. The 
way in which the feed-water pumped into the boiler and the 
overflow from the hotwell were measured may be given somewhat 
more in detail, as follows:—The feed-water was measured in a tank 
4ft. square by 4ft. deep ; it was fed to the boilers by means of a 
donkey pump placed immediately over the measuring tank, the 
suction pipe being carried down to within a few inches of the 
bottom of the tank. On this suction pipe a scale of feet and 
inches was painted, so that the amount of water drawn out of 
the tank could at any time be noted. The rule was, not to 
empty the tank nearer than within 6in. of the bottom of the 
suction pipe, and always to fill the tank up to a fixed point, so 
as to give a depth of 2ft. 6in. at each charge. Tables were pre- 
pared giving the number of charges pumped into the boiler at 
each experiment, with the hour at. w. ich the tank was refilled 
every time. This mode of noting is — superior to that of 
simply making a score as often as the filled 
as a mistake may readily be made through inad' 
a system, while a record of the time on every occasion on which 
the tank is refilled affords a check by types ome Aap 3 
The overflow from the hotwell was measured by means of two 
tanks, each of which was 10ft. by 4ft. wide by 3ft. The 
overflow be directed to ei 
and there was a sluice valve at the bottom of each tank for empty- 
ing. Thus one tank could be filled while the other was being 


number of smaller holes for allowing the air to escape as the water 





rose in the tanks, The overflow from the hotwell was allowed to 


pour into the tanks until the water commenced to rise in the 


manhole, so that the tanks were filled each time. Asthe sluice valves 
were of ample area, the emptying tank was discharged some time 
tank was full. The arrangement worked very 
satisfactorily, The average time of filling one of the tanks was 
about six minutes, so that it gave ample opportunity for making 
observations, and there was no undue haste, The tanks were 
within 8ft. of the air p, and the temperature of the overflow 
was taken on its en into the tank at each time of filling. 

Observers.—The pa w= i 
superintended by Mr. Sinclair, patentee of the boiler. The 
measurements of the feed-water were noted by Mr. D. Crichton, 
R.N., assistant to Mr. Sinclair. The indicator and the 
measurements of the water discharged from the steam jacket were 
taken by Mr. A. Masson, senna to the firm of Messrs, James 
Bertram and Sons, engineers, from whose the engine had 
been made. The measurements, as well as the observations of the 
es: of the overflow from the hotwell, were taken by 
Professor John Lockie, Lorne-street, Edinburgh. The whole 
was under my own supervision, assisted by Mr. Richard 
Thompson, one of the inspectors of this Association, who relieved 
Mr. Lockie and Mr. Masson when necessary, and took other 
observations, The construction of the measuring tanks and the 
other n arrangements had been well carried out by your 
engineer, Mr. Gray, who afforded the trials his hearty co-opera- 
tion. Having now given a preli description of the general 
arrangements made for conducting the investigation, I will proceed 
to report the observations taken day by day on each trial, and 
then subsequently to déal with the results obtained. 

Conditions of first trial, made on Wednesday, February 7th.— 
This trial was conducted with Sinclair’s boiler, fired with coals from 
the Marquis of Lothian’s colliery. The pressure of steam in the 
boiler was from 55 1b. to 601b. The feed-water, after leaving the 
measuring tank, was pumped through the economiser. Further 
reference will be made to this later on in the report. Steam was 
admitted to the jackets of the engine cylinder. The duration of 
pir re was six hours, commencing at 10.45 a.m., and terminating 
ai p.m. * ' 

Consumption of coal.—The quantity of coal burnt during the 
trial was 3136 lb., equal to 522°67 Ib. an hour. 

Temperature of gases passing off from the boiler.—This was taken 
by inserting a pyrometer beyond the damper in the branch flue 
connecting the boiler with the main flue, when the temperature 
shown was 400 deg. 

Feed-water.—The consumption of feed-water will be seen from 
the following table, No. 1. From this table it will be seen that the 
total b pe of feed-water pumped into the boiler during the 
trial of six hours was 456 cubic feet, equal to 28,500 Ib., at a mean 
temperature of 223 deg. This works out as follows :—76 cubic feet 
of water, at a temperature of 223 deg., pumped into the boiler per 
hour ; 4750 1b. of water, at a temperature of 223 deg., pumped into 
the boiler per hour; 791b. of water, at a temperature of deg., 
pumped into the boiler per minute. 


TABLE No. 1, showing Measurement of Feed-water during 
First Trial, 
Tank 4ft. square by 4ft. deep. 

















° 2 
= = Depth of 
i Times of bas 4 water | Capacity 
charging B38 Ba 2 in tank of 
tank. Bs F| F 3 at each charge. 
g & Bs ‘each charge. 
hrs. min. Degrees. .| Inches. | Cubic feet. 
1 0 45 89 ests 80 . 40 
2 ll 16 15 5 eos 80 40 
8 ll 50 88°5 acee 80 40 
4 12 29 93 22a 80 40 
5 138 97 ap 30 40 
6 1 31 98 £3 3 80 40 
7 2 5 92 £ i 80 40 
8 2 30 87 a8 3 30 40 
9 8 4 90°5 § = 380 40 
10 8 380 93°5 go 8 80 40 
11 4 4 93 ef ER 80 40 
12 4 30 & 12 16 
Mean temperatures 90°59 223 deg. Total cubic feet = 456 














Economiser.—The feed-water, as already stated, after leaving the 
measuring tank, was pumped through the economiser. This course 
was followed inasmuch as the boiler was usually worked under 
these conditions. The arrangement, however, was not satisfactory 
for this Re goer ag and its full ing was not seen at the first 
or it would not have been adopted. e waste heat from all 
the boilers traversed the economiser. During the experiment, ‘+ 
was essential to separate the supply of feed-water te the boiler 
under trial from the supply to the other, and this was done, but 
the waste heat could not tage 80 — An attempt, 
however, to do this was made by regulating the dampers, so thata 
acy of the waste heat only should pass over the economiser. 

ut this attempt did not prove su By far too great a pro- 
portion of heat from the other boilers through the econo~ 
miser, the temperature of the feed-water at one time rising to as 
high a point as deg, when steam blew off from the — valve 
of the economiser. e mean temperature throughout the trial 
may be taken at 223 deg. 

ndicator diagrams.—A. copy -of one of the diagrams is given 
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below. I was found that the pressure in the cylinder ent] 
varied considerably from one stroke to pot tg " 4 

Quantity of water discharged from steam jacket.—This was not 
measured very satisfactorily at the first trial, but judging from the 
results obtained on later 3% it may be taken at 24 cubic feet, 
equal to 156 lb. per hour, or 2°6 lb, per minute. 

Injection water.—The temperature of the injection water was 
Sheed Game hans the trial, and was found to average 

eg. 

Overflow of ae Pe the hotwell.—Measurements of the over- 
flow from the hi with the mean temperature of the water 
were carefully made, The overflow measured by tank A 
was 3580 cubic feet, at a mean tem of 96°56 deg., 
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and that measured by tank B was cubic feet, at s mean 
temperature of 96°31 o Fueee fe Re eae eS ee 
duration a gross overflow cubic feet, equal to 441,250 Ib., at 


mean temperature of 96°43 deg. This works out as follows :— 


from hotwell 3 1226 lb. of water, at a mean tem 
of 96°43 deg., discharged from hotwell per min ei 





a 
73,541 lb. of water, at a mean temperature of 96°43 deg., discharged 
hour ture 
second 


> 


ute. 
Conditions o trial, made on Thursday, February 8th.—~ 
This trial was conducted under the same circumstances as the 
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was seven ho os at 10 a.m. and ending at 5 p.m. 
j ey 5 agen pon br quantity of coal burnt during the trial 
—— ote = pinctogarlart opt + sa seitiin tania ait 
‘emperature of gases passing off from — was taken, 
as in trial No. 1, by inserting a eter beyond the damper in 
ing the boiler with the main flue, and the 
shown was d 


eg. 
‘eed-water. — The total quantity of feed-water pumped 
into the boiler during the trial was 505°33 cubic feet, equal to 
31,583°12 Ib. , at a mean temperature of 183°84 deg. This works out 
as fol :—72'19 cubic feet of water, at a temperature of 
183°84 deg., pumped into the boiler per hour; 4511-87 Ib. of 
water, at a temperature of 183°84 deg., pumped into the boiler 
per hour; lb. of water, at a temperature of 183°S4 deg., 
pumped into the boiler per minute. 

Economizer.—The economiser was used as on the first trial, 
and the remarks made in reporting thereon will apply in this case. 
The use of the economiser was a mistake. 2 
wee diagrams,—A copy of one of the diagrams is given 

ow. 
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Quantity of water discharged from steam jacket.—This was | 
measured on nineteen occasions in the course of the trial, and the 
discharge may be taken at 24 cubic feet, equal to 156 lb. per hour, 
or 26 lb. per minute. 

Injection water.—The mean temperature of the injection water 
throughout the trial was found to be 41 deg. 

Overflow of water from the hotwell.—The overflow measured by | 
tank A was 4020 cubic feet, at a mean temperature of 10235 deg., | 
and that measured by tank B was 3960 cubic feet, at a mean tem- | 
perature of 102°81 deg., giving for the entire trial of seven hours’ | 
duration a gross overflow of 7980 cubic feet, equal to 498,750 Ib., at | 
a mean temperature of 102°58 deg. This works out as follows :— | 
71,250 lb. of water, at a mean temperature of 102°58 deg., discharged | 
from hotwell per hour ; 1187 lb. of water, at a mean temperature 
of 102°58 deg., discharged from hotwell per minute. 

Conditions of third trial; made on Friday, February 9th.—- | 
The condition under which this trial was made differed from those | 
of trials Nos. 1 aad 2. Mr. Sinclair was very anxious to have 
one of the adjoining Lancashire boilers tested, in order to institute 
a-comparison between its working efficiency and that of his own | 
patent water pipe boiler. It was clear, however, at the outset that 
such a comparison could not be a fair one, and the reasons for this | 
will be entered upon in detail hereafter. Notwithstanding the 
disparity between these two boilers, however, it was thought that 
information would be derived from the trial of the Lancashire 
boiler, and therefore, seeing that advantage could be taken of the 
measuring tanks, &c., arranged for the previous trials, No. 3 trial 
was made with the Lancashire boiler. There are three Lancashire 
boilers in the series set alongside of the Sinclair. The one adopted 
for the trial was the one immediately adjoining the Sinclair boiler, 
and its dimensions were: length, 25ft. 3in., diameter in the shell, 
7ft., and in the furnace tubes, 2ft. 9in.; length of firegrate, 6ft. 8in. 
This gave a heating surface of 698°5 square feet, and a firegrate 
area of 36°6. There was no opportunity of making an internal and 
flue examination of this boiler, as it was in work during the trials, 
but it was stated that the flames split at the back end, ing 
along the sides of the boiler immediately after leaving the furnace 
tubes, and lastly under the bottom. Considering that the plan of 
passing the water through the economiser was unsatisfactory, as 
already explained, inasmuch as the boiler being tested, might derive 
an undue amount of assistance from the waste heat passed off from 
the others in work, the economiser in this trial was not used, but 
the water was pumped direct from the measuring tank by means of 
a pipe fitted up expressly for the experiment, the pipe being carried 
over the top of the boilers and in sight all the way. The coal used 
in this trial was from the Marquis of Lothian’s colliery. No steam 
was admitted to the jacket around the cylinder. The pressure of 
steam in the boiler was from 35]b. to 40lb. The length of the 
trial was seven hours, beginning at 9,15 a.m., and ending at 
4.15 p.m. 

Consumption of coal.—The quantity of coal burnt during the 
trial was 5936 Ib., equal to 848 1b. per hour. 

Temperature of gases passing off from the boiler.—It was attempted 
to take this, as in trials Nos. 1 and 2, by inserting a pyrometer 
behind the damper in the branch flue connecting the boiler with 
the main flue, but the stalk of the pyrometer was not long enough 
to reach fairly down to it, so that the full temperature could 
not be taken. The dial, however, indicated as high a temperature 
as 800 deg. 

Feed-water, —The consumption of feed-water pumped into the 
boiler during the trial was 551 33 cubic feet, equal to 344,58°12 Ib., 
at a mean temperature of 80 6 deg. This works out as follows :— 
78°76 cubic feet of water, at a temperature of 80°6 deg., pumped 
into the boiler per hour ; 4922°58 1b. of water, at a temperature of 
80°6 deg., pumped into the boiler per hour; 82 1b. of water, at a 
temperature of 80°6 deg., pumped into the boiler per minute. 

Do seal diagrams.—A copy of one of the diagrams is given 
ow. 
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Injection water.—The temverature of the injection water was 
taken several times throughout the trial, and was found to average 
41 deg. 

Overflow of water from the hotwell.—The overflow measured by 
tank A was 4560 cubic feet, at a mean temperature of 104-34 deg., 
and that measured by tank B was 4480 cubic feet, at a mean tem- 
perature of 105 deg., giving for the entire trial of seven hours’ dura- 
tion a gross everfiow of 9040 cubic feet, equal to 565,000 Ib., at a 
mean temperature of 10467 deg. This works out as follows :— 
80,7141b of water, at a mean temperature of 104°67 deg., discharged 
from hotwell per hour; 13451b. of water, at a mean temperature 


| a mean temperature of 106°8 deg. 


| the test was resumed at 11.: 
| thus lasting 44 hours. 





of 10467 deg., discharged from hotwell per minute, 


trial was made by the boiler, fed with cold water, 
e 


This 

that is to say, water directly from the measuring tank, th 
Sinclair ek Nee lant? ing been fed with hot water 
from the economiser. The pressure of steam in the boller wes 
a 

e 


to 351b. Steam was not admitted to the jacket around 

cylinder The coals used were those from the Marquis 

of Lothian’s colliery. The length of the trial was seven hours, 
beginning at 9 a.m., and ending at 4 p.m. ‘ 

se perce 97 of coal.—The quantity of coal burnt during the 
trial was Tb., equal to 656 Ib. hour. 

Temperature of gases passing off from the boiler.—This was taken, 
as in trials Nos. 1 and 2, by inserting a yg beyond the 
damper in the branch flue connecting the boiler with the main 
flue, where the temperature shown was 450 deg. 8 

Feed-water.—The total quantity of feed-water pumped into the 
boiler during the trial was 531°33 cubic feet, equal to 33,208°12 lb., 
at a mean temperature of 88°8 deg. This works out as follows :— 
75°9 cubic feet of water, at a temperature of 88°8 deg., pumped 
into the boiler per hour; 4744 1b. of water, at a temperature of 
88°8 deg., ped into the boiler per hour; 791b. of water, at a 
temperature of 88°8 deg., pumped into the boiler per minute. 


Indi diagrams.—A copy of one of the diagrams is given 
below. 
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Injection water.—The mean ag ony of the injection water 
throughout the trial was found to be 44 deg. 

Overflow of water from the hotwell.—The overflow measured by 
tank A was 4230 cubic feet, at a mean temperature of 106°5 deg., 
and that measured by tank B was 4200 cubic feet, at a mean tem- 
perature of 107°1 deg., giving for the entire trial of seven hours’ 
duration a gross overflow of 8430 cubic feet, equal to 526,875 lb., at 
This works out as follows :— 
75,2678 lb. of water, at a mean temperature of 106°8 deg., dis- 
charged from hotwell per hour; 1254°41b. of water, at a mean 
temperature of 106°8 deg., discharged from hotwell per minute. 

Conditions of fifth trial, made on Monday, February 12th.— 
The object of this trial was to test the economic value of the steam 
jacket around the cylinder. At the third trial, made on the 
9th February with the Lancashire boiler, steam was not admitted 
to the jacket. It was therefore decided to test the engine with the 


| same boiler, but with the jacket supplied with steam. The coals 


used were from the Marquis of Lothian’s colliery, as before. The 
feed-water was pumped into the boiler cold, i.¢., direct from the 
measuring tank, without passing through the economiser. The 
pressure of steam in the boiler was from 30]b. to 351b. The trial 
began at 9 a.m., but owing to severe leakage at the blow-out tap 
at the bottom of the boiler, in consequence of the fracture of the 
gland, the test had to be stopped until a cramp was applied. when 
a.m., and carried on until 4 p.m., 


Consumption of coal.—The quantity of coal burnt during the 
trial was 3752 Ib., equal to 833°7 lb. per hour. 

Temperature of gases passing off from the boiler.—This was taken 
as in trial No. 3, with the same result, viz., that the pyrometer 


| indicated as high a temperature as 800 deg., but it was evident 


that this was below the temperature of the escaping gases. 

Feed-water.—The total quantity of feed-water pumped into the 
boiler during the trial was 352 cubic feet, equal to 22,000 lb., at a 
mean temperature of 85°22 deg. This works out as follows :— 
78°2 cubic feet of water, at a temperature of 85°22 deg., pumped 
into the boiler per hour; 4889 1b. of water, at a temperature of 
85°22 deg., pumped into the boiler per hour; 81°5 lb. of water, at 
a temperature of 85°22 deg., pumped into the boiler per minute. 

Indicator diagrams.—A copy of one of the diagrams is given 
below, 
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Quantity of water discharged from steam jacket.—This was 
measured on thirteen different occasions during the trial, and 
may be taken at 24 cubic feet, equal to 156 Ib. per hour, and 2°6 lb. 
per minute. 

Injection waier.—The mean temperature of the injection water 
throughout the trial was found to be 41°5 deg. 

Overflow of water from the hotwell.—The overflow measured by 
tank A was 3360 cubic feet, at a mean temperature of 91°3 deg., 
and that measured by tank B was 3340 cubic feet, at a mean tem- 
perature of 90°5 deg., giving for the entire trial of 45 hours 
duration a gross overflow of 6700 cubic feet, equal to 418,750 lb., at 
a mean temperature of 90° deg. This works out as follows :— 
93,055°5 Ib. of water, at a mean temperature of 90°9 deg., discharged 
from hotwell per hour; 1551 1b. of water, at a mean temperature 
of 90°9 deg., discharged from hotwell per minute. 

Having now given a narrative of the trials as they were conducted 
day by day, with a record in the gross of the results obtained, I 
may proceed to reduce and tabulate these results for the purpose 
of comparison, and in doing so, propose to deal, in the first 
instance, with the boiler, and, in the second, with the engine. 
Table No. 2 gives a summary of the results of the trials, as 
regards the boiler. 

On referring to this table it will be seen that the result of 
trials Nos. 1 and 2 is high, as much as 9°087 1b. of water being 
evaporated by 1 1b. of coal in one case, and 10°69 lb. of water 
in the other case. Trials Nos. 1 and 2, however, must be re- 
garded with caution, inasmuch as the iser for heating the 
feed-water was used, as already explained, in these two trials, 
while the arrangement of the flues was such as not to admit of the 
gases from the other boilers being shut off, and the attempt to 
regulate the draught through the economiser, so as to give it 
a fair share of waste heat, and limit the supply to that due to 
the Sinclair boiler, proved unsuccessful. The economiser was 
therefore receiving heat passing off from the Lancashire boilers, 
so that in trials Nos. 1 and 2 the Lancashire boilers were helping 
the Sinclair. As previously stated, the full bearing of this ar- 
rangement was not seen at the time, or it would not have been 
adopted. 

In trials Nos. 3, 4, and 5, the Sinclair boiler, as well 2s the Lan- 
cashire, was fed with cold water, to obviate the difficulty just 
explained, so that as far as the temperature of the feed is con- 
cerned, trials Nos, 3, 4, and 5 were made on the same basis. 
Nevertheless, no fair comparison can be instituted between the 
results of the Sinclair boiler in trial No. 4 and the Lancashire boiler 
in trials Nos. 3and 5. It will be seen that the Lancashire boiler 
evaporated a little above 78 cubic feet of water per hour, and the 





Conditions of fourth trial, made on Saturday; February 10th.— ). 
Sinclair 








flue, it will be seen that in trial No. 4 it 
Sinc'air boiler, and in trials Nos, 3 and deg. 
“‘upwards” from the Lancashire. Thus the working conditions 


5 it was 800. 


of these two boilers were totally , and no fair comparison 
can be drawn between them. Neither can the trial be taken as a 
fair indication of what the consumption of fuel is in your Lan- 
cashire boilers in ordinary working, as they usually have the 
benefit of the economiser, which they had not during the trial, 
while in addition they are not nthe y so hard fired, so that the 
conditions during the trial were 
Failing in obtaining a fair stan of comparison as to the 
working of the Sinclair boiler from the trials at your works, it 
may be well to give here an extract from my report made to 
the ‘* South Lancashire and Cheshire Coal Association” on a series 
of boiler and smoke-prevention trials conducted at Wigan in the 
8. In this occurs, 

which gives the results of a trial conducted in a Lancashire 
boiler having a length of 28ft., a diameter of 7ft. in the shell, and 


Thin. in the furnaces, 
TaBLE No. 3.—Wigan Trials—Mean Results, 

Rate of coal consumption in tons per week of 60 hours .. 15°75 

Pounds of coals burnt per sq. ft. of fire-grate perhour .. 19 

Pounds of water at 100 deg. evaporated per lb. of coal 8°54 

Cubic feet of water at 100 deg. evaporated per hour.. .. 80°44 
Sorin ged : light 11 

utes of v ° } 
Minutes besa Bs O7 


Minutes of black .. .. 

Conditions of Trials.—Fires 
pressure 40Ib. per square inch. 

From this table it will be seen that at the Wigan trials 1 lb. of 
coal evaporated 8°54 lb. of water from a temperature of 100 deg., 
at a pressure of 40 1b. to the square inch, while the Sinclair 
boiler at the same pressure evaporated 7 ‘23 lb. of water per 1 Ib, 
of coal from a temperature of 88°8. Allowing for the difference 
in the temperature of the feed, it would raise the evaporation of 
the Sinclair boiler to 7°3 lb. per 100 deg. It should be added, how- 
ever, that the coal used at the Wigan trials was first-class round 
coal from one of the Wigan collieries, and, I should judge, superior 
in its evaporative powers to the Scotch coal from the Marquis of 
Lothian’s collieries burnt in testing the Sinclair boiler. Thus it is 
difficult to establish a minute comparison. 

I have already pointed out to Mr. Sinclair the unsatisfactory 
character of the comparison between his new boiler and the old 
Lancashire boilers at your works. To meet this, he proposes that 
a further trial should be made, in which the boiler should be 
worked as severely as the Lancashire boiler was. Such a comparison, 
however, would still be unsatisfactory. If a Sinclair boiler is to be 
tested against a Lancashire, both should be of equally modern 
construction and setting, while the arrangement of the flues 
ncn such as to admit of the economiser being satisfactorily 
applie 

I leave this branch of the subject with this statement of fact, 
that the Sinclair boiler evaporated 7 ‘23 lb. of water per 1 Ib. of coal 
from a temperature of 88°8 deg., at a steam pressure of about 35]b., 
the rate of combustion being 16°6 lb. of coal per square foot of 
firegrate per hour, and the rate of evaporation being one cubic 
foot of water per hour for every 19°85 square feet of heating 
surface. 

I may add that a good sectional boiler is at present quite a 
desideratum for convenience in transport to foreign countries, and 
also for convenience of introduction into confined positions in 
this country. The Sinclair boiler appears to me to be amongst 
the most promising, and certainly much superior tosome. The 
small size of the water pipes affords them considerable strength, 
while the flat chambers at each end of the boiler, with which these 

ipes communicate, can be made, by suitable staying, quite secure. 

he construction of the boiler also affords a free course for circula- 
tion, which is most important in boilers of this class, though I am 
somewhat at a loss to understand the advantage of inclining the 
upper half of the water pipes upwards towards the back, while the 
lower half incline upwards towards the front. It would appear 
that the ceurse the water would take would be to ascend in the 
front flat chamber and descend in the back one. The upward 
current through the upper half of the pipes inclined towards 
the back would, it seems to me, tend to counteract the down- 
ward current, so that it would be better if the water pipes were all 
inclined in the same direction 

But however promising the boiler may appear, nothing but a test 
of time will determine whether any weak points will display 
themselves or not. Should the baffle plates laid between the 
pipes for directing the course of the flame be found to burn out, it 
would, it appears to me, be somewhat inconvenient to replace 
them, especially in a range of these boilers set side by side, or in 
one confined on each side by the wall of the boiler-house, while 
the loss of these baffle plates would affect the economy of the 
boiler. Mr. Sinclair, however, may be able to meet this difficulty, 

Performance of engine,—In table No. 4 subjoined will be found 
a summary of the results of the engine trials. 

With regard to this table, it should ‘tbe explained that in 
column 15 the consumption of coal is calculated from the water 
consumed by the beard pl I.H.P. per hour, and on the basis 
of 9 1b. of water evaporated by 1 1b. of coal. The actual consump- 
tion of coal on the trials per IL.H.P. per hour was affected 
by the conditions under which the boilers were worked, as alread: 
explained while treating of their evaporative efficiency. Suc 
conditions are quite independent of the engine, so that the calcu- 
lations with regard to the engine should not be complicated by 
them. An evaporative efficiency of 9 lb. of water to 1 Tb. of coal 
was taken on the authority of Mr. Masson, acting on behalf of 
Messrs. Bertram, makers of the engine, who informed me that 
that formed the basis of their contract with you, as to the economic 
working of the engine. 

Proceeding on this basis, we find that the coal consumed per 
I.H.P. per hour by Messrs, Bertram’s engine was in trial 
No. 1, 2°794 Ib., and in trial No, 2, 2°5611b. We shall, I think, be 
justified in taking the better of these results, viz., that obtained in 
trial No. 2, inasmuch as there was a little loss of water by blowing 
off the safety valve of the economiser in the case of trial No. 1, 
while the calculations on the units of heats passed off from the 
engine confirmed the view that some loss had arisen in the case 
of that trial. We may therefore take the consumption of Messrs, 
Bertram’s engine to be 2°56 1b. of coal per LH.P. per hour, 
based on the evaporation of 91b. of water to 1 lb, of coal, 

On referring to column No. 13, the number of units of heat will 
be found which were passed off by the engine to waste through 
the hotwell, as well as through the steam jacket, ner LHP. 
per minute. It will be seen that in the experiments 1 and 2, 
the number of units of heat carried off to waste was less than 
in experiments 3, 4, and 5, the pressure of steam being ter 
in 1 and 2 than in 3, 4, and 5; also that the number of units 
of heat carried off to waste in experiment No. 5, in which the 
steam jacket was used, was less than in trials 3 and 4, in which 
the steam jacket was not used. The superior economy when 
the steam jacket was used would no doubt have been more 
clearly shown had the pressure of steam been higher and the 
cut-off earlier, and it was pro) to have another trial, to 
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show this, but the length of time already occupied prevented 
being carried out, These results may be arranged 


this proposition 
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and, therefore, merely say briefly in passing that it appears to me 
to be soundly and well made ; there is, however, a severe kaock 
at the crank shaft pedestal at each stroke, which requires atten- 
tion, but I think you have a substantial and economical engine. 
Before conclu this report, I should wish to point out that 
the circumstances under which these boilers and e trials were 
conducted were by no means favourable to so delicate an operation. 
The ent of the steam pipes, &c., as you are aware, are 
very complicated, a condition of things that frequently arises from 


and this might be tried under various conditions as regards 
ressure, &c, If it was thought that such a series of trials would 
really serviceable to steam users generally, and there was a 
willingness to co-operate therewith, I have no doubt that the com- 
mittee of the Manchester Steam Users’ Association would be 
willing to undertake them. 
In conclusion, the trial of your boiler and engine which you have 
had made appears to me a step in the right direction ; the greater 
number of such trials, the more minute information we shall 





rapid growth, resulting from prosperous working, additions having 
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As the engine was constructed for working at the highest 
pressure in the above table and with the steam jacket in use, 
we shall be justified in quoting the mean result of the trials 
1 and 2, viz., that the number of units of heat carried off to 
waste by the hotwell and steam jacket in Messrs. Bertram’s — 
when working with steam at a pressure of 52°8 lb. is 370°5 per I.H.P. 
per minute. 

As this system of testing engines is not as yet in common 
use, the above expression of the number of units of heat 
by Messrs. Bertram’s engine will not, I imagine, be of much 
service to you without a standard of comparison. I have therefore 
been at the ~— of collecting the results of such tests as have been 

ublished of the workings of other engines, and give you these in 

‘able No. 5, subjoined. 


TABLE No. 5, showing the Units of Heat carried off to Waste 














Experiment. Boiler. Coal. | Feed-water. Econ: nemate 
ai) i : 5, Quantity burnt. | ‘Temperature. | Quantity evaporated by boiler. F 3 
\ 2 l | { 3S 
te & 2. Be z | ; ° 8. 
S| na | ¢ 3 oT 3 j 
; fl es |S¢ ae.) 28 |. | SE lad | ata] # 
z two | & ort 338 3 | $4 | SE. | s | See (s$es] oy 
% Date Length.| 2 Description. 28 a4 8 Description. 2 | Ss | ees Pas ae Por square | o 88 |oeas| 4% 
o 4 | B22 | a | Be ° $ | Tank. FI iD trial Per h foot of gq 3 38 S$. 
3 8¢|%¢ a ees w% | 4 gs 22s ‘Tank. 868 uring erhour. | grograte as Bese aa 
4 aa| $s ee Bg Hi a Zé, i g per hour. | #3 28 3h 
& S <4 : ov | a-~ 1% g& 2 
e Fs af |"s | swe" ] gs 
a Cubie Cubie Cubie igh 2 
Hours, | Ib, Degrees. wae lb Tb. Ib. Ib feet. | > feet. | > feet. | 1 Ib. 4 — 
1 |Wednesday, Feb.7..| 6 55 Sinclair’s .. | 1507 | 39°5 88°1 400 {Marquis of Lothian.) 3136 522°67, 13°23 | 0°3468 | 90°59 223 456 | 28500 76 4750 | 1°924 \120°25) 3°152 | 19°8 9'087 
to 
" Welsh. | | 
2 |Thursday, Feb. 8..| 7 55 | Sinclair’s .. | 1507 | 30°5 | 88°1 400 |Lord Duffryn’s ..} 2954} 422 10°68 | 0°28 aes 183°84 |505°33/31583°12) 72°19 | 4511°S7 | 1°827 114°22| 2°994 | 20°87 10°69 
to | | | 
60 | 
j | i. j 
3 |Friday, Feb. 9..| 7 | 2 Lancashire.. | 698°5| 86°6 | 19 = Marquis of Lothian.) 5936 | 848 23°17 | 1°214 |,80°60 Not used. |551°33/34458°12) 78°76 | 4922°58 | 2°151 |134°49} 7°047 | 8°868 5'8 
| an 
40 | upwards. i 
| cotch. | | 
4 Saturday, Feb.10..| 7 - Sinclair’s .. | 1507 | 39°5 | 88°1 450 |Marquis of Lothian.) 4592 | 656 16°6 | 0°435 88°S Not used. |531°33/33208°12) 75°90 | 4744 | 1°921 120°10} 3°148 | 19°85 7'23 
5 |Monday, Feb.12..) 4} ped Lancashire... | 698°5 | 36°6 | 19 en Marquis of Lothian.| 3752 '833°7 22°77 | 1°193 js Not used.; 352 | 22000 | 78:2 4889 | 2°137 133°57| 7°00 8°93 5°86 
an 
85 | upwards. | 
TaBLE No. 4, giving a Summary of the Results of the Trials of Messrs. Bertram’s Engine. 
| 
Experiment. Cylinder, Mean pressures of steam. Economic results. 
ey 2 TO SS ERS Be eee” 7 8 "SES oi eee ee 12 13 4 1b 
g | i | ; Unita of heat Coal per 1 H.P. 
. Length of | Number of nengine- | Iitialin | Terminalin | Mean in Indicated ean i. 
3 Date. Length. | Diameter. stroke. ‘revolutions. Steam jacket. aindden cylinder. cylinder. cylinder. hurse-power. = or Water per I.H.P. 9 aa Ban 
8 | | per I.4.P. 11h. of coal. 
Hours, | Inches. ft.in. | Per min ~~ — | —" — Per minute, Ibs. per hour. Per hour. 
1 | Wednesday, Feb. 4-.. 6 30 8 6 | 53°6 Steam on. 53°3 58°97 11°84 23°5 188'8 364°17 25°15 2°794 
2 Thursday, Feb. 8 .. 7 30 38 6 | 52°8 Steam on. 52°3 58°02 13°0 24°72 195°7 377°6 23°05 2°561 
3 | Friday, Feb. 9 .. 7 | 30 3 6 | 52°5 Steam off. 34°7 41°88 | 14°0 22°28 175°3 488°5 28°08 3°12 
4 | Saturday, Feb.10 .. 7 | 30 3 6 } 52°5 Steam off. 3L°8 39°78 | 12°52 20°82 163°9 480°63 28°94 3°215 
5 | Monday, Feb.12 .. 4h } 30 8 6 | 49°8 Steam on. 81°0 41°48 | 14°14 23°64 176°5 438°22 27°69 3°076 

















to be made from time to time through the increasing demand for 
power. For such experiments, every part should be above-board, 
so that it may be known for a certainty that no leakage occurs. 
The feed-pipe to the economiser, however, passes underground, and 
though it may be perfectly tight, it is nore satisfactory for a test 
~ this — to et — open to view. by was met by — 
ng @ special pipe for the experiments, and carrying it over the 
top of the Botlers. The Feed-pipe from the donkey jos d 
branches off in four various directions, and to meet this blan 

flanges were inserted at three of the joints, so as to confine 
the thoroughfare to one of the branches only. The economiser, 
also, is necessarily to a great extent out of sight, being bricked 
up by the surrounding walls, so that under these circumstances 
it is most desirable that the economiser should be tested to see 
that no water escapes from any of the joints. Though a small 











| | | 


through the Hotwell and Steam Jacket of various Eng 








| | 3 | gPeSas 
| Date of | Baia Sea snes 
s tril, Description of engine. 2 3 = 3 eaHe 
j ie is be 
E | Syaare 
| 
as | Pa 
1 1858 Single cylinder, steam jacketted.. | 50 47°60 | 398° 20 


2 1868 or ’69 Compound, steam jacketed .. 41 46°21} 841-38 











| | | | 
3 1871 ‘Compound, steam jacketted.. .. | 53 56°88) 346°58 
41873 Compound, steam jacketted .. 40 '31°75|  550°00 
5 1875 \Compound, steam jacketted.. .. | 45 | 9°42) 428°50 





Mean waste per 1.H.P., 413 units. 


With the exception of No. 1, which was conducted at my own 
instigation, all the experiments referred to in Table No. 5 were 
due to Messrs, Bryan, Donkin and Co., who have done so much to 
promote this system of testing engines. 

In order to get a still wider range of comparison, I troubled 
Messrs. Bryan, Donkin with a letter of inquiry as to the results 
they had arrived at from the numerous tests they had made, when 
they were good enough to furnish me with the following particulars 
given in table No. 6, 

TABLE No. 6, giving Results obtained by Messrs. Brian Donkin. 


Units of . 
Description of engines. heat 





Compound engines, steam jacketted, of first-class con-) | From 304 
struction, and in good working order .. ’ 





Selena mathe somniaoeaiea ockpeectiek | waren 
singe eflindr engines, staum jacksited, wut witost ext preere 
mingle eptinher tagians, ot steams fecusiied, endl te prueba 
steam much throttled... 1.0 6.06. ue ea oe °| About 870 





From the various results I have now given, it will be seen that 
Messrs, Bertram’s engine, which wastes 370 units of heat per 
LH.P. minute through the overflow from the hotwell and 
= disc! from the steam jacket, ranks well in comparison with 

e other — 

I do not know that I am called on in the compass of this 
report to enter on the construction of Messrs. Bertram’s engine, 





t of leakage might be of no practical moment in actual work, 
yet it would very much derange the accuracy of an ——, in 
which it was desired to ascertain how many pounds of water the 
boiler could evaporate per pound of coal, as all the water Pa 
into the economiser might be assumed to reach the boiler. ut 
what was of more consequence was, that all the boilers were con- 
nected by the e of steam pipes, and only cut off one from the 
other by stop valves. Sto; ves are not always steam-tight, 
and there was no means of knowing whether the stop valves were 
tight in this case or not, so that as all the boilers were at work 
when the trials were going on, it is possible that when one boiler 
was being tried some of the steam from that boiler may have found 
its way into the steam pipe connecting it to the other boiler. But 
even though this may have been the case, it does not affect the ac- 
curacy of the results given, which are confined to a statement of 
the amount of water pum into the boiler per pound of coal 
burnt, and to the units of heat wasted by the engine through its 
overflow from the hotwell and the discharge from the steam jacket. 
I was, however, desirous of carrying the investigation further, and 
to have presented you with a balance-sheet, showing the amount 
of heat passed over from the boiler to the engine, and how the 
engine accounted for the same, and what deficit balance there was, 
Striking such a balance would have helped to show whether the 
water pumped into the boiler was duly evaporated, or whether a 
good deal of it passed over with the steam. Seeing, however, 
the uncertainty as to the tightness of the steam o. valves, it 
would be unwise to draw any conclusion from a balance-sheet struck 
under such circumstances, and therefore we must cpntent our- 
selves with the results already given, which, as previously stated, 
—— not be affected by leakage of steam at the boiler stop 
valves, 
It may be well here to explain that when the expression is used, 
s0 many pounds of water evaporated a pots | of coals, that 
thatisto a certain extentan assumption. Properly speaking, it means 
what is stated in this report, viz., that so many pounds of water 
were pumped into the boiler per pound of coal burnt in the 
furnace. Generally , there is no means of st 
= proportion Ng 3 ; water is “er — into “—— - 
what on own into the steam pipe, so t e 
mith th which 


boiler with the narrowest waterspace and primes the 
most would on such a trial appear to have the test economic 
efficiency. All such results, therefore, must received with 


caution, 

It appears to me, that in order to settle the question of the eva- 
porative efficiency of various descriptions of boiler, the best plan 
would be to establish a series of trials, in which the boiler should 


be entirel: ted from any complication of the engine. The 
boiler should be tested : tl 


alone, the steam a therein 

should be condensed, the heat resulting from condensation 
accurately measured. On this — the economic 

of the boiler would not be estimated by the amount of water it 

could consume, but by the heat it could pass off to the condenser, 











is desirous to promote such investigations, and is always willing to 

assist in them, though I think you will see by the pains be- 

stowed in this instance that the task is by no means a light one. 
Iam, gentlemen, 


Yours faithfully, 
To Messrs, Craig and Sons, LavineTon E, FLETCHER, 
Dalkeith, July 4th, 1877. Chief Engineer. 








FIELD Guns.—The 9-pounder gun of 6 cwt. having been gene- 
rally adopted as the light field piece of the service, the older 9- 
pounder of 8 cwt. is to be gradually superseded, but their extra 
weight being of little disadvantage on board ship, the guns are 
being converted for the royal navy by having the ee fore- 
sight on the muzzle turned off. The experimen’ -pounder is 
still under trial at the proof butts of the Royal Arsenal, 
Woolwich. 

How our IRoncLADS BREAK Down.—A letter has been ad- 
dressed to the editor of the Western Daily Mercury, which has 
apparently been written by one of the engineers on board, It 
certainly casts a novel light on the nature of the causes which lead 
up to the failure of machinery in ships of war. The writer of the 
letter in question is dealing with the breakdown of the Shannon 
on her trial trip. He says :—‘‘To show what incom and 
negligence are capable of doing when combined, I mention a 
few of the causes which led to the ultimate co! of the trial. 
The piston rod of the bigh-pressure centrifugal pump showed 
signs of heating shortly after the commencement of the trial, 
owing doubtless to the very early cut-off by the double expansion 
valves of the blast, and which any engineer who knows anything 
of compound engines would never dream of applying when going 
full speed, as the temperature to which the steam is then raised is 
very excessive, and computed in the present case to have been 
about 800deg. Fah., the mercury of the pressure gauge having 
expanded so much as to force its way out of the blow-through 
cock. Fortunately, Mr. Rhuell, the very able representative from 
the factory, prevented oo serious consequence from this mishap 
by immediately opening the throttle valve, which up till mow had 
been closed, and easing the funnel junk ring so as to put the fires 
back while the heated parts were being cooled... The spare pi 
rod having been fitted, all went well for an hour or so, when a 
grinding noise made it apparent something fresh had occurred, 
‘The engineers, who were already frightened, seemed quite incapable 
of action when the connecting rod was found to be nearly red hot 
at the largest of the boss; but owing to the dein 0 eg of 
the captain, who beat the crew to fire quarters, and caused the fire 
ao to play upon the heated machinery—the engine-room being 
adjacent to the magazine—what might have proved a serious 
catastrophe was averted. The crowning misfortune, which caused 
the ship to proceed back, occurred shortly after this. When close 
to the Eddystone, the engines turning at 150 revolutions per 
minute, they suddenly began to race, the after engine keme | 
breaking down, The great speed, it would appear, had shi! 
the lead of the air pump bucket, and on the return stroke forced 
the Kingston valve through the in steam pipe into the 
cylinder, and so bringing the engines to a Steam was 
then shut off, while the after engine was disconnected, and the 
vessel then proceeded into the Sound by the aid of the forward 
high-pressure centrifugal engine only, thus accounting for the time 
—seven hours, as mentioned in Para’ paper—which she took to 
come from the ne to the Breakwater. On opening up the 
day after the trial, it was found that the cause of the d 
Pewee go ve fon the whole mishap—was due to the pitch of the 
boss of the having shifted through the enormous angle 


the gland when the ship was last 





in dock, and thus allowing the 


entrance of sea water into the stern tube. 


of 120 deg., o to the vacuum ring not having been screwed to. 
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“trouble from priming, and make an abundance of steam. They 
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BOILERS AND SHAFT OF THE STEAMSHIP LORD OF THE ISLES. 


MESSRS. D..AND W. HENDERSON AND CO., GLASGOW, ENGINEERS. 


1 
SECTIONA PLAN 

















SECTION THROUCH AIR & 





In our last impression we illustrated and described the engines | 
of the fine Clyde passenger steamer Lord of the Isles. We now 
give drawings of the boilers and of the crank shaft, &c., showing the 
mode in which the air pump eccentric is fitted. The boilers are 
of the vertical water-tube type, and we understand give no 


were designed by Mr. Robison, the designer of the. engines. | 
They are so clearly illustrated that no precise description is 
needed. 








LonpoN Sewace.—According to returns furnished by the 
engineers of the Metropolitan Board of Works, the average dail 
quantity of sewage pumped into the river Thames during last wee: 
was 268,839 cubic metres at Crossness, and 369,863 ails metres 
at Barking, equivalent to about as many tons in weight. 

STEAMERS FoR Arrica.—Colonel Gordon, Governor-General of 
Upper Egypt, has entered into a contract with Messrs. Yarrow and 








BOILER 
VERTICAL 


PADDLE SHAFT 


—~y «x- 


, i a "af" : 
1. 2.44, 2 4 Li Ligiedly os os 


is i! 1 
3 ' 


} VE 







_ 


SECTION 





° 
” * on Ye iu z ” 
7 tO panne RE [by tee aeb I-88, SE L.S. 





— 











21. 
a 
Ss 
S 














f, 
I 12/3 
— 14a 
j< -l2 fg 
CENTRE OF £NCINES 








CIRCULATING PUMPS 


























' 
ECCENTRI2 - AND 
RODS 


SCALE OF FEET 


o 
FS 
-o 
—O 





Co., of Poplar, for the construction of four —_ light draught steel 
steamers, for use on Lake Albert Nyanza, and for opening up the 
navigation of the rivers in Central Africa. These steamers will be 
carried on land on the backs of negroes, and consequently Messrs. 
Yarrow and Co. have to subdivide the packages in such a manner 
that none shall exceed 200 Ib. weight. It is estimated that no less 
than 4000 men will be employed for the porterage of these vessels. 
Continvovus Brakes.—In his report to the Board of Trade as 
to the ci tances ted with the accident to an excursion 
train which occurred near the Cockermouth station of the Cocker- 
mouth, Keswick, and Penrith Railway on the 20th ult., General | 
Hutchinson states that continuous brakes, automatic or otherwise, 
would have enabled the runaway portion of the train to have been 
at once stopped without the risk having been incurred of its nearly 
running into the other excursion train waiting at the junction. 
This would bave happened but for the prompt action of the traffic | 
inspector and sign mn. General Hutchinson considers that in | 
all lines of heavy gradients it is desirable that the signalmen 














should be furnished with a telegraphic code for giving notice of 
runaway Carriages or wagons. y 
Tue INSTITUTION OF NavAL ARCHITECTS.—A meeting of this 
institution will be held at Glasgow on A the 28th, 29th, and 
30th, and on the 3lst an excursion will take place. A capital lot 
of pai has been obtained, among which we may mention ‘On 


Lloyd's Namerals,” by Mr. W. Denny, member of council, I.N.A.; 


“On the Transverse Strains of Ships,” by Mr. W. John, member 
of council, I N.A., assistant to chief _— of Lloyd’s Registry; 
** Note on Abnormal Influences on the Direct Motion of Steam 
Vessels,” by Mr. Robert Mansel, member, I.E. and 8.; ‘On 
Water Ballast,” by Mr. B. Martell, chief surveyor to Lloyd’s 
Registry, member of council, I.N.A.; ‘On the Propulsion of 
Vessels,” by Mr. W. J. Millar, C.E., secretary to the Institution 
of Engineers and Shipbuilders in Scotland; ‘‘On Screw Pro- 
pellers,” by Mr. James Howden, member, IE. and 8.; and 
A o ” eae in Dredging,” by Mr. W. Simons, member, 










































































in teeq pry oq eq} Sarjeout sty} ye MoU epeut ySe[fey pio] “pus Oe ty ete ee me sete +, 5) pememns Beep OMPUETIY OY} JO STU OT 04 puodsers09 plnom yey YFnory} ywods prnoo | ssed suorestnd oy} {9 [oo 9} Ut suOMeENd woLro9[o Surpuodsesz00- 
Pe per-eij[n 04} YNoqe UMOTY st ssoz ynq ‘ostmsoqyo pue Aqdei%oj0qd jo es Jo eomeq inystq{ TBUWT OF} JO braced! a dew” eM gnq ‘efqeo & ysnomy} Zarqveds soy poydepe you orem su 4yZno1q oy | dn yes szouRqinysIp seq}, pue ‘peqinzsIp st 41 puIyEq prey onousenr 
-_ suveu Aq poesojdxe [fom ueeq seq uInsy00ds 04} Jo pus yopo1A-e.[N oT, Jo yarteanbay [worawqoo_ oy} Jo wOPeUTULIEjeG—sC ‘enor, qey} S}MOUIN.ASUT oY, “a[qeo TeoYyrTe oy} YIM AxroyeI0qQu] Oy} Ut syUeUTLE | oy} “VY ooRZINS TOIT oY} UT sMOTFeIqTA dn 40s co10A UVUINY omy 4q peonp- 
poyujodde-og , 000 °° " 7 tt Of ft StoezaRE snouTMNT—"p apy ‘ONSET. -odxe Zaryeu aeeq eavy om—Avpsoupom—Avp-oy, “Surai0c1 &epieqso£ -O1d woABM-PUNOs META “~ASYJO OY} Fe WF OATA-OUTT OT} YIM paw ‘pus - 
0 0 T80t 0.0 MC ot oweqdeouyy Jo WoREAIMIO="p Poubpar aoe, | MOBFID Tr poapize ‘ouoydoqey om 70 JOquOANT om ‘Tog UIETEI) “TAL, | OOO 98H Tysve ew) Tum poooumly sy } Too eal a Sod Uae aes 8: 
00 0t * fo 3 Asry-wangeq—* ‘aosu0 0 0 0OL **  SeIqUs 83pz¥qyoI0g Jo UOYENUTWO)——rosseFO1g ‘AO[AC) —i MOBSETO Ul FULASTERU STG WHOIZ POAsooor 10}40] B WOIS owrX But | YW Gousvar quouvutied Werg N “ZexoUTVIP Ur “Mig “WOT 4708 Jo QoOTS 
Teh £oaing souvapse OTT} JO TOAsr]-uuN4 aaa, ; mee” D3 “MOT[O¥ &Y} UWOTJOOS OY} 07 Peol UOSMMOT, WMTTIM Ig pue ‘qQynous[g ur | wg} AJA & Jo 4nq ‘ouvsquieNr Jo you Zurystwu0o ‘ooejins Zar 
rn Jo poodg on} Suymsvoyy 103 syuounnsuy—"M “wy ‘opnorys ‘enshyd pun syouayw yy Wor}wsuES YONUT Os Furyeu sea ouoydero; oy} oTIYM MOFSeTH 4v Peale | ‘WULIdeIp ZarMaeduroove oy} Jo pre eq} Aq uooe yo epour opduns AjZar . 
1| “soUDYoaTT ‘QUoUIN.1}SUy ST4} JO 10;USAUT oy} ‘soze}g PozTUQ oY} e Ta Seema SF pozeaqsni[t pus “y woyoes uy ouoydeze3 943 pezqryxS eooelg “I 
ao Whe es 31g ‘UeIs ‘poxgoid ore sqzuei3 oarjoodsox ee ee “BUCeU OY} JO SsouTNp egy * 
ns Saeed “~~ — anwighch ee oq} Iey Jomnseax} peromeS oy} UO [Teo 0} popUe ore OM srequiour | °Y} OF] osfou v soyeMT oq} Yoryas ‘ouoydezo; oy syI0M orm ouoYdares | poactfor ATrenjooys OAL Prom “uourUIEA04) s,Aysofey 104 04 yoowut OTP 
‘ br By vp alpiniigenaian tials eq} Jo semen oy], ‘epent oxom sosodind ogruerss 10y Aouour jo syuws3 on uodn worjz08 eatyonput I19q} ‘sejod p pons 24} 07 pepuodsns ore sorta | Jo ny Surpaey oq} jog “nea Acmprer yynowd[g & Ut e7}20q . 
4 JD Bee see SEER E ST ARAM eae Satmoyjoy oy} ‘uosmoyy, weTTy 1osseyorg yo Aouaprsead on} zepun ‘fex0x7 | SUPIIOM Joy}O Ft osmeoeq ‘oILM-OUl] TOS JTOq} Ay SoaTastey} 0} | BJO SuIpuy oy} Jo Peysyduocoe ey} ucae you puw ‘UOT 
7 60 ot en ee nnn oye ee —e: re como A p congue lear ons I Supaeen 248 raat Sta, sejod qde1Ze03 yo 40s © ormber Loy} eq} CAT}ISUOS O8 OTe s}UOTUNIQSUT so JO 900 Us0q GAY Pom yoom ony Pepe gop 9y} JO QUCApe CTF - 
609 htt te ne eee ee ee ee ood quay, xv0u " -pensn Taq} THO} wNE fF Ueeq 4OU FT Pe “Proce: uo jse}omb ey} Jo uo useq sey Suteour 
: ‘TNMINY, pus soavy OMY, Jo uoppeuyurexy—-rossozorg *u0}s07 [07 ; ‘ ‘ pue ‘Kep-07 S809 B OF OUTBO J/QT JO} UOTZeOSSY YSU oy} JO 
3 oO, REE a ae eee p1000% kg 8, Joyyeus ‘Yonut ve ‘soz [F Buronposd ‘11ZT_ sem plos spury [Te Jo s}eH0r} Jo ai ote 
3 3 ts 4q stemousyg osmg jo cqattoaie al "oppus oN Jequinu [e304 94} { egz petequINU seIpET 0} Plos S090} erquesueqorequr <Buypoooaud hy MORES 70 Sucurnoxe oy Jo wopdooxe om BETA 
2 0 0 & °° ** sqz0mqIeg yuoToUY Jo MOAEIOPExy—oUwT “109 ‘xogs oy} $ ZF F Sem Teo sq} 83049} Yoo} OFM sozeIOOSse JO JoquINU oy, ‘Wors “MIN Aepsoupe My “HLQONAT 
0 0 92 ** saduy ‘noRTg orsoroon OU} 98 O1AVL—"AN “HIFUg-A0CT « — ey Se wanoudid Fs pesca on. tly) sata vo é  Cpiepmodsawwog yoradg sno wow) 
x . D THOT}WSUT YZIOM sosu T pres st 4r { edur Trt Iv 
: sii ; { snotaead ye tea) seo] YONUT 20q ey WMO} Oy} UI P[os RON} Jo Joquna : “HLOOWATA av NOLLVIOOSSV HSILIYA FHL. 
2 tS ree et ee hy ng a Reo £18 er ane ey], ‘Amoucss yueSuiy4s fq poyrem ueeq seq orey uorydo0er oy} TOF a a 
a 0 0 OL SAO Jo SABTAMONPUOD [ULI —"V 10ssajoIg ‘TqSIOH » -deoxe Yop qpIM ‘[[eGP[MH oy} UT Wears orem sapst0s FUO][9OKe OMT, 7 xf es 
™ 0 0 o8 woTwlofdxy seAe YseueULIe,;— ad “89 n0;q3neH "y 1014908 popmor9 5 * see " “aorssoidunt 10y30U¥8 Ut oULsae 
oa 0 0 OL STS80T SPUYGTH 399M -~THOK—t rad tt ‘seoURIVH “IBAO UL JUSTIOIOXe Jo/ qnqqny v pesnes ouoydoso, oy} TIM syuoUNLE es Monsed soyzIHy euos oa13 [[TeYs eA, = “soputtfo- 
2 0.9 or oc) Negmiondea Rupee wom wine anatooD | “adeo on, ,corqe TMogryE uy Grr eyuoUTTIOGx oxoTm otOs OEM Op g ovr {uo ang ‘sooq ox uo popeo sy ou 
ie 0 @ 09 ‘* ** °° 7" “*nOperopdxg UreAeD s4uOy— f “4 ‘saved saystm oy gnq “oM} 16 Aep & Ur UOTZUIOOSSY GIG O43 0} Ba103 st oF “perequreuier oq [[LM 91 ‘oul 04} Jo osned ony, . 
s ce *'60004) / "oSe zeok e Gr mes nof Sours yonur Aros a sty peaals seq eI] puv ‘poutisep se: Pr! = t JO WLIO; quoTa 
Be: ae year, Se H Off 40430803 u001 oy} UI Useq peg om jt se AjIsva se—orrm AreuTpsO ; See m08 BF} WOIy SjNse1 poos Ayyenba eavy [TA oy 
; ee Ses eimqonayg pur tory duiq-\dbmontrnd nu de F Se exabdded ia BETTE OO0E 07 ‘pres uosm0yy, “MA JIG ‘Tenbe—smryo 9n0‘0g Y8nomqy | oT, ‘snqeredde oy Yrom 07 Aresseoou A104;Uq oTULATeS & ST eye) um |. TM “6981 “teqmiozdeg cours ssooons q¥o18 ne 
4 OM Cr tae RS TPP SET $97 2b 4 Soom opsocda | 4Tea Pnoo eA, “Weds JoAe Cae J UOMUSAUT [HJIepucMm 4ysour oq} st | ‘ULI0y poacidum quosead 81 UT ‘SOT, “punos Jo.es0q} 07UI sey rig embs | Ayeurpio eyy, ~*Sarauns 
4 ‘ “CUNY Jo MORTUTSH SaPePeEND— ume) sospeorY “WApIET « auoydotay oyy, ““214v0 Jo sqyZae, seSa0, YBnomy} Saracae sqyy Ax} 04 | SuOTFeIqIA [eoLIW.eTe eT PUL ‘PesisAeL cue poquiosep ysnf suoreredo c. BATE Y Zormrysey UMOUY-[[94 Oy} Lo 1oM0OdS: 
3 "1 “AsgYD ; Bajo# ere pus ‘aieq spioo couvpstser Mou otIOSs ZuryeUL ere omy ‘o[qvo | eq} Te UloleyA QueuINySUL. Zurpuodsoi109% 03 J SMTMONT O47 Sule | “AH ) ourzue eTsTey opsars wv oaoge operysNTT TA 
% a pene SS —————— Se —— —a ——OO 
a ay > SIN 
E mis 
4 RI ee, EC 
oH} _ 
fall — 
fai] 
Ee 
= i 








TH 
| 
| 
| 


> a 


- wn ‘HAANIONG ‘SOOGVNLYOd ‘H'0 ‘AANOOdS “UN 


AVMTIVY DVOINILSHH ZHL LOMA ANIONGA AITAXIVA WATIO“ ATIONIS 


















PAE tt 2. A: I rs A" SISA SETI 


ae gE eS mete “ON tema me 








> yelp 
na tn 





THE ENGINEER: 


Ave. 24, 1877. 








paper, blacked on the further side, and wetted 
with spirits of wine in front ; the rapid drying by the heat caused 
the paper to look white, while the portion still wet looked 
black, in. consequence of its transparency. Although he varied 
prisms and means employed, he could not obtain nearly 
ong a spectrum beyond the red as did Sir John Herschel, 
he could not account for the discrepancy in their results. 

At the concluding general meeting to-day, the Guildhall was 
not nearly half full, and the quietude of the farewell gathering 
presented a strung contrast to that, for instance, at Bristol, 
where every inch of room was occupied, and all present were in 
a state of lively enthusiasm. Captain Douglas Galton read the 
list of grants made for scientific research during the coming 
year, and, after stating the total amount, closed by re ing— 
“This is a smaller sum than we have given in former years, but 
the receipts have been smaller this year.” Mr. Bramwell, in one 
of his usual lively speeches, returned thanks to all the local 
authorities en masse, laying special stress on the excelience of the 
two soirées, and the good halls which had been provided for the 
sections. The mayor having responded, the local treasurer 
deplored that there had not been that enthusiastic feeling about 
the British Association on the part of all the people in Plymouth 
which he and others desired. Mr. Adams, one of the local 
secretaries, regretted that he had not had more time to go 
about and enjoy himself at the sections. After the pass- 
ing of a vote of thanks to the press, and the remark that there 
were so few reporters present, that their brethren elsewhere 
were probably taking down the speeches by the aid of telephones, 
Professor Williamson, in a formal speech, then proposed a vote of 
thanks to the president, incidentally announcing that whilst 
crabs and certain other animals changed their claws every year, the 
British Association changed its head. Mr. Gwyn Jefireys, with 
his umbrella under his arm, seconded this, and like many other 
orators of the nineteenth century, fell into a state of admiration 
at an article in the Times newspaper ; he also darkly hinted that 
he knew an editor, whom he would not name, who had not said 
what was right about the Plymouth meeting, but he would see 
the editor and put this grievous matter straight hereafter ; after 
this Sphynx-like speech he sat down, leaving the curiosity of 
the meeting unquenched. 

Professor Allen Thomson made a long, quiet, and gentlemanly 
speech, which was listened to with much attention. He spoke, 
among other matters, of the great aid given to science by the 
late Mr. Gassiot, and of his munificence in giving £10,000 to 
make Kew Observatory a permanent establishment. While he 
was uttering his closing sentences the meeting began to break up, 
and the Plymouth people and their guests—mostly guests— 
separated without three cheers, or any display of enthusiasm 
whatever. 

Next year the British Association will meet in Dublin, and 
the year following at Nottingham. According to its rules it has 
now no power to decide its subsequent movements, but those 
who attended the present meetings of the general committee 
were unanimous in the opinion that it should go to Swansea in 
1880, and York in 1881. 
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In Section G, Mr. E. Woods, C.E., the President, delivered 
an interesting address “‘On the Application of Adequate Brake 
Power to Control Railway Trains.” He referred at some length 
to the appointment of the Royal Commission in 1874 to 
inquire into the causes contributory to accidents by railway 
collisions, the many experiments which were made by the 
commissioners with a view to ascertain the friction of carriages, 
and to discover the most available and effective mode of applying 
brake power, and the relative efficiency of the different brakes in 
use, Brakes were not sufficient. Continuous brakes appeared 
absolutely essential. In fact, brakes should be adapted to all the 
wheels of a train, and the guerd should have the power to bring 
the whole of them into immediate action. Accordingly, the 
principal railway companies had reported to the Board of Trade 
that they had adopted the system of continuous brakes, and 
others were preparing to make trial of inventions which promised 
better results. It was no part of the duty of the Royal Commis- 
sion to select for commendation any particular form of brake, 
but only to conduct trials with all possible care and record 
the facts which these trials disclosed. Mr. Woods illus- 
trated the comparative efficiency of the different forms of brake 
power of diagrams. It appeared that the addition of sand in- 
creased the retarding power by 14 percent. The recommendations 
of the commissioners had met with prompt attention by the rail- 
way companies. The question of the best form of brake blocks 


‘ was also discussed. Cast iron and steel were fast superseding 


wooden blocks. The paper concluded with the following practical 
suggestions. The general adoption of the effective system of con- 
tinuous brakes in carriages which had to run from one line to 
another would certainly be productive of much advantage, for in 
breaking up and re-making up a train at any junction station, they 
would be found fitted with the appliances requisite for working 
together. If the allied companies would agree to adopt the same 
system there is little doubt but that the conversion of ordinary 
into continuous brakes would proceed with far greater rapidity 
than would be the case on the other assumption, and that the 
wblic would at a much earlier period be found to enjoy the full 

mefit of the change. Nevertheless, until sufficient time has been 
allowed for testing under all circumstances the merits of the 
different systems now on trial, it may be scarcely reasonable to 
expect the present adhesion of any considerable number of railway 
companies to one particular system. The time, however, had 
arrived not only when each system should be scrutinised and tested 
in, the most complete manner, but when the companies should 
clearly set before themselves the conditions which a good con- 
tinuous brake should satisfy. A study of the different systems of 
brakes came under the notice of the companies, and their behaviour 
under the different circumstances of this application seemed to 
point to the following as the conditions which a_ perfect 
continuous brake for heavy fast trains should be called 
upon to satisfy:—(1) the brake power should be applied to 
all the wheels of the vehicles throughout the trains; (2) 
the power by which the blocks are forced upon the wheels 
should be adequate to skidding the wheels upon the speed 
becoming moderately reduced ; (3) the driver should have the 
whole of the brake power of the train completely under his com- 
mand and be able to apply it at a moment's notice, as he is the 
first person likely to discover any obstruction ahead, and is 
primarily responsible for the regard of danger signals. He can 
thus stop the train at once, and no time is lost by his having to 
signal danger to the guard. (4) The guards should individually 
possess the like means of applying the continuous brake, that they 
may be enabled to — the train without reference to the driver 
in an emergency which may have manifested itself to the guard, 
but of which the driver is unaware—such, for instance, as a broken 
axle or a carriage getting off the line ; (5) the power in hand should 
be susceptible to easy modulation, that the driver may be able to 
apply a moderate amount only for effecting ordinary stops, while 
he keeps in reserve a proper excess of power to be used only in 
emergencies, as in the contingency of stopping rails; (6) full 
brake application should not require more than a very moderate 
effort on the partof the driver or guard ; (7) the pressure should 
be steady ani distributed as equally as possible over all the wheels 
and acting upon them with the intervention of some elastic me- 
dium to = po and violent action to occasion the 
snapping of chains and to inconvenience the passengers ; (8) the ma. 
chinery should be of simple construction, not Mihaly boon: to a out of 





order, and admitting of being easily repaired ; (9) indication should 
be constantly afforded to driver and guard that the brakes are in 
proper condition to work or otherwise ; (10) a power of working 
the tender brake and the van brakes by hand as well as by power 
may be advantageously retained ; (11) the brakes to be self-acting 
in case of the severance of the train, and when severed the guards 
to have control over the several portions ; (12) automatic action 
being provided, means should be furnished to the brake attendants 
for modifying that action instantaneously, according to the cir- 
cumstances in which the train may be placed after an accident has 
occurred ; (13) it would be dangerous, and, therefore, inadvisable, 
to give to passengers any power over the brakes. Such seemed to 
be the principal conditions necessary for realising the conception 
ofa eet brake, and then, when carried into practice and com- 
bined with the power of applying at will a force which, inclusive 
of the friction of the train, p ie F amount to 10 per cent. of its 
weight, would constitute an invaluable instrument in the hands of 
our trains’ attendants for use under contingencies of almost daily 
occurrence at some place or other of the great network of railways 
which covers this country. 

On the motion of Mr. C. W. Merrifield; F.R.S., seconded by Mr. 
W. H. Barlow, F.R.S., a vote of thanks was given to the presi- 
dent for his very lucid and interesting address, and, at the request 
of the section, it was ordered to be printed. 

In the same section, Sir Wm. Thomson explained a a ae 
sounding machine of. his invention for use at full speed. He also 
showed the mariner’s compass with corrections for iron ships. Inthe 
course of his remarks on the sounding machine, he explained how the 
22 1b. sinker attached to the end of the line was armed with tallow 
in the usual way, by which some of the bottom was brought up in 
the event of its being mud, shell, or sand, and by which it received 
an impression in the event of its being hard rock. When a 
sounding is taken without the bottom being reached, the tallow 
was undisturbed. The 22]b. sinker is attached by a rope 9ft. long 
to an iron ring fastened to the end of a 330 fathom length 
of pianoforte steel wire, which is wound on a drum 
to the taffrail at the stern of the vessel by handles attached to 
the drum. Two men wind in the length of wire required to 
take a sounding, say in 100 fathoms in four minutes, although 
the vessel be going at 15 or 16 knots. In soundings as ordinarily 
taken, the amount of line taken to reach the bottom: is generally 
the only means of ascertaining the depth ; and when a vessel is 
under way, even at a low rate of speed, it is pe impossible 
to reach the bottom in anything over 50 fathoms of water. The 

rocess of reducing steam, stopping the vessel, taking the sound- 
ings, and getting up to full speed again, occupies at least half an 
hour, and causes not less than a quarter of an hour’s actual deten- 
tion, and in bad weather much more for any depth approaching 
100 fathoms, and is always the occasion of anxious inquiry among 
the passengers, liable, as they are, to attribute every stopping to 
the ship to some terrible disaster. In this instrument it is not by 
the length of the wire paid out, but by the fluid pressure on a column 
of air in a glass tube that the depth is found. Sir William stated 
that experiments with this instrument been conducted on 
board many ocean-going steamers, but notably on some of the 
White Star steamers, which it is generally admitted are the fastest 
now afloat. In the steamships Britannia and Germania, of this 
line, which have recently made the two quickest passages across 
the Atlantic, this instrument is in use, and some of the 
compressed air tubes were shown at the meeting of ening 
taken during the last voyages both off the banks of Newfoundland, 
and on making land on the Irish coast at these times these vessels 
were going over 15 knots per hour, and had no difficulty in getting 
bottom in 100 fathoms in about one minute after letting go, while 
the time employed to haul in was about four or five minutes. 
Experiments fad recently been made on board her Majesty’s shi 
Minotaur, Captain Lord Walter Kerr, on her cruise from Portlan 
to Vigo Bay, and he, too, has taken soundings in 90 fathoms of 
water without reducing speed, which were proved to be correctly 
indicated on the pressure tube, by reference to the Admiralty chart 
after ascertaining the position of the ship, by observations of the 
sun, or by cross bearings of the land. In concluding his remarks 
on the compass, Sir William Thomson stated that he had just re- 
ceived a letter from her Majesty’s ship Thunderer, giving the result 
of observations made on her standard compass both prior and 
subsequent to the firing of her guns, last Monday, when his Royal 
Highness the Prince of Wales visited the vessel, and went out in 
her for the purpose of watching her gun practice. These observa- 
tions demonstrated the necessity for having continuously movable 
magnets, not only to overcome the change in magnetism, through 
lapse of time or change of latitude to which all iron vessels are 
liable, but also to correct the compass from time to time in accord- 
ance with such changes as frequently occur through the firing of 
the guns in iron vessels carrying heavy armaments. 








LONDON WATER SUPPLY.* 
By Mr. F. J. BRAMWELL and Mr. Epwarp Easton. 

PROBABLY some of the members present may know that we 
have—in conjunction with Sir Joseph Bazalgette—at the request 
of the Metropolitan Board of Works, recently reported upon the 
water supply to London, especially in relation to the quality of 
the potable water and to the provisions of water at an adequate 
— for the extinction of fires. We make no apology for 
ringing the subject of the London water supply before this 
section, because that subject is an extremely large one, and the 
question involved in its economic considerations are, therefore, 
of very considerable importance, In 1874, the population supplied 
was 3,655,000, dwelling in 511,000 houses. The daily average 
quantity throughout the year was 116,250,000 gallons, The 
quantity per head, therefore, for all [purposes was a little under 
32 gallons. As is well known, this water supply isin the hands of 
eight companies, The aggregate capital 7 (a in 1874, 
including share and loan capital, was £11,196,000, The gross 
income from water was £1,137,000; in addition to this there 
was £16,000 from land rents—making a total of £1,153,000. 
The expenses were £447,500. The net income was £705,700, 
giving a rate of interest upon all the capital employed, 
share and loan together, of proximately 63 per cent. In 
Colonel Bolton’s last report, June, 1877, it is stated that the 
population supplied was 3,796,000, dwelling in 533,000 houses, and 
that the average daily quantity was 132,500,000 gallons, equal to 
a little less than 35 Bere per head during the summer months, 
and representing a probable average daily delivery throughout the 
year of from 120,000,000 to 125,000,000 gallons. London, in 
common with other towns, requires water for the under-mentioned 
purposes :—(a) drinking and culinary ; ()) cleanli personal, 
domestic, and civil; (c) extinction of fires; (d) manufacturing ; 
(e) road watering and miscellaneous. With respect to the heads 
(b) (d) and (e) we believe that the present water supply is generally 
satisfactory ; but except on rare cases this cannot be said with 
respect of head (a), nor in any case can it be said in respect of 
head (c). The importance of these two heads it is difficult to 
exaggerate, as on the quality of the potable water depends to a 
large extent the health of a vast population, and on an adequate 
provision for the extinction of fire depends the preservation of the 
largest aggregation of wealth in the world. With respect to head 
(a) we have already shown that there are in London close upon 
4,000,000 of human beings who should be supplied with wholesome 
potable water ; let us now see, as regards head (c), what is the mere 
money value of the property requiring protection from fire. This 
subject of fire extinction has frequently been the subject of Parlia- 
mentary consideration—in 1862, in 1867, and again in 1876 and 
1877. In these later years a committee, presided over by Sir H. 
Selwin-Ibbetson, has made the fullest investigation into the question 
of the fire brigade and into the means of extinguishing fire in the 
metropolis. From the evidence given before that committee it 
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. appears that as much as £540,000,000 of London property is 
insured in the fire offices. With respect to the uninsured 
there is a great diversity of opinion. No witness puts it lower 
than equal in amount to the insured ; so that no one 
gives the total value as being much less than £1,100,000,000. But 
other estimates made the proportion as much as one insured to 
four uninsured ; the total value of the property, therefore, accord- 
ing to those estimates, amounts to 700,000,000, Captain 
Shaw's opinion, however, is, there is one-third insured, and 
two-thirds uninsured. If he is —. then the total value 
of the property of London is a little over £1,600,000,000. 
To revert to (a) potable water. One of the writers of this 
= is old enough to remember the wheels at London 
ridge pumping up the water of the Thames as it flowed past 
them, and delivering it direct into the houses of the inhabitants ; 
and even within thirty years some of the companies took their 
supply from the Thames opposite what was then Hungerford 
Market, from the Dolphin at Chelsea, from Hammersmith, and 
from Kew; but year by year the river got more foul and the 
population became more critical. Complaint was made as to the 
— and as the companies from time to time came to Parlia- 
ment for further capital to meet the increasing wants, conditions 
were put upon them which have resulted in all companies who de- 
rived their sources of supply fiom the Thames taking that supply 
from above Teddington-weir, so as to be out of the tidal influence, 
and in the employment of depositing reservoirs and filter bedssoas to 
get rid, as far as possible, of all foreign matter. But, in spite of all 
this, the public is not satisfied. Occasionally the water is declared 
on authority by Colonel Bolton, in his monthly reports, to be 
turbid, and in his last report—for June, already quoted—Dr. 
Frankland says that the suspended matter in the water supplied 
one of the a was full of moving organisms. Naturally 
the public, even all that has been done, are not satisfied as 
regards the supply of potable water. Nor do we believe that they 
ever will be satisfied, or can be satisfied, so long as that water is 
derived from rivers into which is poured the sewage of a 
— part of the large , population of the basins of the 
hames and of the Lea, and also the surface drainage from 
the highly cultivated and therefore highly manured land 
of those basins. With respect to fire extinction, nothing at 
all has been done by the water companies beyond the giving 
of a supply of water at street levels, to be picked up by the 
pumps of the fire-engines and pumped upon the fire. Captain 
Shaw has said in his evidence before the late committee that his 
requirements, even at the largest, fires—which requirements he calls 
very on ae : 4. to ie e+ a — * —_ 
per minute, of being played u e fire through lengths 
of hose not exceeding in the rat half a mile—that is, 
through fourteen hoses of 200ft. each, each hose conveying 150 
gallons per minute. And yet he says that in many instances 
this moderate quantity cannot be obtained. It appears that 
the volume of water used annually in London for the extinc- 
tion of fires is only one four-hun th of the total supply— 
that is to say, not one day’s water is used for extinguishing fires 
in the year. But it must be remembered that fires do not 
burn with av regularity fons the year, throughout the 
day, and throughout the metropolis, but that they break out at 
intervals and at particular spots, and, therefore, this comparatively 
small annual percentage has to be delivered, not as a regular per- 
centage of the usual delivery, but in quantities vastly in excess, 
for the moment of anything required for the locality in which the 
fire may be raging. Two thousand gallons per minute is at 
the rate of about 3,000,000 gallons in the twenty-four hours— 
that is to say, when a large fire occurs there should be con- 
centrated at the particular spot a rate of delivery equal to one- 
fortieth of the whole power of the London water supply, or 
enough to meet the ordinary daily wants of a town of 100,000 
inhabitants. Bearing these facts in mind, it is not a 
that the pipes of the companies, which have been laid wit 
a due reg to economy of capital, large enough merely to 
supply the needs of the houses—these needs being at the average 
rate of a pint and a quarter per minute per house, or 227 gallons 
r house per day—should be inadequate, in many instances, to 
ring to the scene of a fire ons per minute, even when 
delivered at the level of the street for the services of a fire engine. 
But there can be no question that to insure the prompt extinction 
of fire it would be in the highest degree desirable to be able to 
apply an effective jet from the water main, without the interven- 
tion of a fire engine. This has been amply proved by the ex- 
perience of Manchester, Liverpool, and other towns, where 
there is, by gravitation in the mains, a constant high pres- 
sure competent to deliver large quantities of water in the 
form of jets. This section is not one which deals with 
engineering matters, but we think we may be pardoned for 
making a few remarks upon the subject of jets. The Metropolitan 
Board of Works, in its desire to do that which is best for the 
safety of the inhabitants of London, and to do nothing rashly, 
more than twelve months ago instructed us, in conjunction with 
Sir Joseph Bazalgette, to carry out a series of practical experiments 
upon the question of fire jets, which should put beyond all doubt 
the engineering points involved. We may state briefly the result 
of these experiments, With a very low jet, say of some 30ft., 
about seven-eighths of the head or pressure effective at the orifice 
of the jet will be obtained, as the height of the column of water 
—that is to say, 40ft. of head at the orifice would give a jet of about 
35ft. in perfectly still air; but as the heights of the jets are increased, 
and increased they must be, if they are to be of any service in 
extinguishing fires in the most valuable buildings in London, the 
modern buildings, which are so lofty, the percentage of which the 
column of water produced bears to the effective pressure producing 
it becomes less and less, so that for a jet to rise toa height of 80ft. 
there must be, roundly, a pressure equal to 128ft. To rise to a 
height of 100ft. there must be an effective pressure of about 180ft. 
Moreover, the higher the jet the greater must be the diameter of 
the column of water. A small jet, which will attain a respectable 
percentage of the head producing it, if that head be low, will be 
unable to cope with the resistance of the air if the pressure be 
high. We do not suppose that the section will care to go 
into details on this matter; but we will give them as an 
instance a fair average jet uired for’ London purposes, A 
jet that would rise 80ft. in still air, if of lin. in diameter, 
would deliver the 150 gallons per minute, and would demand an 
effective pressure, as has already been said, of 128ft. at the very 
orifice of the jet; and it might be thought, therefore, that if a 
pressure could be maintained in the pipes equal to 128ft. of head, 
when the water was flowing that all that was desired would be 
provided, But thisis not so. There is the yd striking and to 
many people very unexpected consideration of the friction of the 
water through the hose to be taken into account ; and the section 
may, perhaps, little expect to be told that every foot of the usual 
size of hose employed by the London Fire Brigade, when convey- 
ing 150 gallons of water per minute, requires a pressure of a little 
over 3in. to drive that water through. As a matter of fact, the 
200ft. of hose demands 53ft. of pressure to get 150 gallons per 
minute through them. Therefore, to obtain a jet of 80ft. high, 
expending 150 gallons per minute at the end of 200ft. 
of hose, there is needed a pressure at the main of 181ft., 
and this pressure must be maintained while the water is 
flowing. We believe the section will now well appreciate why it is 
that if it be difficult for the water companies in many instances to 
deliver 2000 gallons per minute at the street level, it would become 
absolutely impossible for them to deliver it were its exit opposed 
by this 181ft. of pressure. More especially will the section under- 
stand the difficulty when they are told that there is not one of the 
London companies which is bound to give throughout its district 
this pressure of 181ft. above the pavement, or anything bordering 
upon it; indeed, the obligations of the largest company but one 
are fulfilled by giving a pressure of only 40ft. above the pavement 
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so obtained is, as we have said, put into depositing reservoirs 
and is filtered, and is thus treated whether it be used to flush a 
sewer or whether it be drunk, and is delivered at one and the same 
pressure, whether it be required at the basement of a house or for 
the extinction of a fire. Sup the governing authority to 
pursue the same system and to obtain water from the same sources, 
obviously, though there might be some economy in management, 
there would be no radical change either in quality for drinking or 
in the quantity and pressure for fire purposes. mere fact of 
corporation ownership does not change either quality and 
pressure, although this sim truism is very commonly 
overlooked. What, therefore, would be the position of the 
overning authority? They would speedily find they had 
ught a “white elephant,” bg compa of which would, under 
any ordinary system, compel them to set about finding some 
unobjectionable source of supply, so that all the water might 
be fit for potable purposes, and would compel them to alter 
the pipeage and also to increase the height to which the water is 
raised that it might be available for fire purposes. It is commonly 
a sufficiently difficult thing to find an unobjectionable source of 
supply fora town of even 100,000 inhabitants; but in the case of 
London the difficulty of procuring 125,000,000 ons a day is 
one of the greatest magnitude. There have been, as the section 
well knows, various propositions for bringing the water from the 
lake districts of Wales and Cumberland by means of tic 
ueducts to London ; but, after full examinations by r com- 
missions, these propositions have been rejected ; and, moreover, 
an opinion has been expressed by those commissions that it is not 
expedient the water supply of any district in England should be 
taken from the towns in its immediate neighbourhood to supply the 
wants of a town afar off. But assuming that such works could 
carried out, the very projectors of them admit that their cost would 
be enormous. Moreover they could not deliver the water at a height 
> which would give sufficient pressure without the aid of pumping. 
The whole of the pumping expenditure, therefore, must be main- 
tained, or if an ae pressure is to be kept in mains for fires, 
must be extended. Would it be wise for the metropolitan authority 
to acquire at a cost which from numerous instances we could 
readily show to the section would not be less than £25,000,000 
sterling the undertakings of the present companies, when that 
acquisition was burdened with the necessity of forthwith 
discarding the sources of supply and of forthwith re-arranging 
and modifying all the distributing apparatus and all the 
pumping power at an expense of at least as many mil- 
ions more? We need scarcely say that, rich as London is, 
such weer Bhan never be sanctioned. But it is evident 
that something must be done. London must be supplied with 
wholesome, potable water, and it must have a greater security 
from fire. We have reported to the Metropolitan Board of Works, 
and our report is before the public, that the only practical modé 
would be to separate the water for drinking purposes and for the 
extinguishment of fire from the water which is used for all other 
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is a point beyond which it is impossible for 
m to protect the metropolis unless in some way their powers 
This point is certainly reached now, and in fact 
has been reached for some time past. The report of Sir H. 
Selwin-Ibbetson’s committee clearly this, for they have 
recommended in their that the limit of the rating power 
for fire purposes should be doubled, thus adding nearly ‘ 
per annum to the present income. That committee further 
recommends that hydrants should be fitted to mains and services 
wherever there is a constant supply, and should follow the 
extension of that supply; this, as appears from the evidence, 
would involve an expenditure of £750,000 at least, which at 
3} per cent., would cost £26,250 perannum. T recommend 
that the water system should be consolidated in the hands of a 
public authority, which, in dealing with the questions of constant 
supply, pressure, and pipeage, should be bound to have regard, 
not only to the convenience of consumers, but also to the require- 
ments for the extinction of fire. This alteration of pipeage means 
the outlay of an unknown sum, certainly not less than one million, 
or an annual charge of £35,000, It further means the increase of 
pumping power at an increased cost, stated in evidence before this 
committee, of £150,000 per annum ; but it has also been shown by 
the engineers of the water companies, and we entirely agree with 
them, that it would be idle to pretend to maintain such a pressure 
until the house fittings were all altered to suit it, and this could 
not be effected for less that £3,600,000, which, at 34 per cent., 
amounts to £126,000 per annum. These are the sums involved in 
the recommendations of Sir H, Selwin-Ibbetson’s committee, who 
conclude their report by saying that ‘ effect should be given by the 
Legislature to these recommendations.’ Let us now contrast the 
financial results of the two plans :—Purchase of the undertakin 
of the water companies, £25,000,000, at 34 per cent., £875,000; 
alteration of pipeage, £1,000,000, at 34 per cent., £35,000 ; annual 
expenditure of the companies in 1874 was £447,529 ; say diminished 
owing to the concentration of management, £47,529; leaving 
£400,000 ; increased cost of pumping for higher pressures 
required for jets, £150,000; interest at 34 per cent. on 
cost of hydrants, £26,250; interest on cost of altered house 
fittings, £126,000—total, £1,612,250; equal to about 164d. in 
the pound on the present rateable value of the metropolis, 
We should mention that we have not included among these 
items the extra 4 a year expenditure on the Fire 
Brigade contemplated in the report of the committee, because we 
are convinced that if a hydrant service with proper pressure be 
given, not only need there be no increase in the annual charge for 
the Fire Brigade, but the existing expenditure will be very con- 
siderably lessened. The annual cost of the a we propose is— 
interest at 3} per cent. on £5,500,000, £192,500 ; working expenses 
for pumping and management, £32,500 ; total, £225,000—equal to 
about 24d. in the — on the rateable value of the metropolis. The 
gross income of the water companies in 1874 was, as we have stated, 
£1,137,000, or about 114d. in the pound, making, with the 2}d., a 
total of 14d. in the pound, as against 16}d., or a saving in mere 
money of 24d. in the pound, or close upon £25,000 a year. But it 
will be seen that by the dearer process no improvement whatever 
has been made in the quality of the drinking water, and that 
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Pe a9 Although, as we have said, it is next to impossible to 
d 125,000,000 gallons per diem of unobjectionable water, it is 
perfectly possible to find 30,000,000 gallons per diem, or even more 
than that quantity of water, which is pronounced by all authorities 
to be of the best possible quality for dietetic purposes—viz., the 
pure spring water from the chalk. This has been recognised b 
the Duke of Richmond’s Commission in their report. Now it will 
be found that the most liberal allowance of water for drinking 
and cooking is covered by two gallons per head per diem, 
And by cooking we mean, not only the water used in the 
saucepan, but the water used in the washing of vegetables and 
fish, and in otherwise preparing food for cooking. Two gallons 
per head per diem is only 7,000,000 or 8,000,000 gallons for the 
whole metropolis. But in our report we have doubled this, 
and have allowed 16,000,000. Our a is that there should 
be made on the high ground to the north and to the south of 
London, reservoirs at a height of 400ft. above ordnance datum ; 
that these reservoirs should be supplied by pumping engines, 
drawing their supply of spring water at distances of from eight to 
fifteen miles beyond the reservoirs—that is to say, in the open 
country ; that the reservoirs should all be united by large arterial 
mains traversing London from north to south, and that these 
mains should be united by subsidiary mains, From these latter 
mains a service pipe would proceed to each house, deliver- 
ing the water into a close vessel having a draw-off tap, and 
containing, according to the size of the house, from three to 
ten gallons, and filling up gradually, after having been emptied. 
On these mains also would be placed, at the time they 
were laid down, the hydrants for fire extinction, The plan 
we have proposed would, we believe, overcome every diffi- 
culty in providing for the important requirements of (a) the 
potable and (c) the fire extinction water ; and even if the property 
of the water companies were acquired by the governing body, this 
plan, as it seems to us, is the only feasible one by which the pre- 
sent complaints could be satisfied. If this be so, why should not 
the plan be at once carried out, leaving the question whether 
the companies should or should not be acquired by:the governing 
body for after consideration? The two things are distinct, 
The acquisition of the water companies would be strenuously 
resisted. It would eae! involve years of parliamentary war- 
fare, and during the whole of this time London would be 
left where it is as regards its water supply. After very 
careful calculation we have estimated that the total cost 
of the whole of the works necessary for ing out this 
separate supply of potable water, under sufficient pressure 
for extinguishing fires will not exceed £5,500,000, and this 
includes the house fittings and also the hydrants. ‘The annual 
cost attendant upon such a capital expenditure and upon the 
—t of the undertaking will at first sight ap to be 
large, but, when contrasted with the expense which would 
be involved in meeting the improved fire requirements alone 
under any ordinary system, that cost will be found to be 
considerably less. The evidence adduced before Sir H. Selwin- 
Tbbetson’s committee showed a very curious state of facts 
as regards the small annual money expenditure for the 
preservation of London from fire as compared with other 
places. For the protection of the sixteen hundred millions 
of property in London there is accorded an annual sum of 
a little under £80,000. Of this £80,000, £48,000 arise from a 
halfpenny rate, £19,000 from a contribution by the fire-offices, at 
the rate of £35 for each million insured, £10,000 from the Govern- 
ment, and £2750 from miscellaneous sources, us see now what 
Prada this sum of £80,000 per annum for the preservation of 
ondon from fire bears to the sums expended in other large towns, 
and the best way of comparing will be by taking the expenditure 
at per thousand of the population. London, with a tion of, 
say, 3,500,000 and an annual — of £80,000, £22 17s, 
per thousand. Paris, with 1,986,000 of population, ds 
000, or 6d. per 1000. New York, with 098,000 

de £246,000, or at the rate of £233 14s. per 1000-—raore 


times the gum spent in London, Chicago with 





thing has been attained except a better provision for the extinc- 
tion of fire, whereas by the cheaper plan not only has this latter 
object been attained, but the difficulty with regard to the most im- 
portant question of all, that of potable water, has been entirely 
overcome.” 








SELF-BINDING REAPING MACHINES. 


Tue trials of these novel and important harvesting machines 
were carried out near Liverpool on Thursday and Friday ot last 
week, according to the arrangement which we announced in our 
last issue. Neither the wheat nor the weather were favourable 
for a thoroughly full and fair test of the binders; for in the first 
place the straw was green, and therefore hard to cut, while 
when quite dry it was heavy to work both on to the platform 
and thence to the binding apparatus by the running endless 
webbing—a material which was used for this purpose on the 
three machines tried. A smart shower late on Wednesday evening 
did not improve the condition of the wheat, and it rained so 
heavily about one o’clock on Thursday that the work had to be 
abandoned before the first heat had been got through with. 

The three machines that were tried were all of American 
“build.” Five English-made machines were also entered for 
exhibition at the Royal Show in Newsham Park last month, but 
only two of them appeared, and these were subsequently with- 
drawn from competition, Captain M. T. Neale, Buckingham- 
street, Strand, was the exhibitor of one of the latter, and Mr. 
King, Stroud, Gloucester, the other. The manufacturers who 
did not exhibit their machines were, Messrs. Burgess and Key, 
Brentwood; Messrs, Phillips and Co., Grantham; and Messrs. 
Howard, Bedford. These eminent manufacturers withheld their 
machines both from exhibition and trial on the fair ground that as 
there is only about a month in theyearat the outside when corncan 
be found to cut, they had not had time for making experiments 
since the Royal Agricultural Society of England had offered their 
gold medal for “an efficient self-binding machine.’ Messrs. 
Hornsby, of Grantham, are also, we are informed, bringing their 


@ each, he finished his plot in 


being so fullof sap. After these preliminary rounds, the half- 


acre plots were drawn for. 
Mr. McCormick’s turn came first. He started at 11.40, and 
after upwards of twenty stoppages of more than a minute 
fty-nine minutes. As we have 
explained, these stoppages were more due to the greenness of the 
wheat than to anything else. But we may here remark that as 
this machine was built for the lighter crops of America, and 
set for cutting a stubble Qin. or a foot in height, it was neces- 
sarily thrown into an awkward form to cut a 3in. stubble as 
here required. Instead of the top of the machine and the plat- 
form being as nearly as possible in a horizontal position, they 
both dipped forward 6in. or more in their width of about 4ft., 
and this on level ground. It will be thus understood that this 
machine would have worked at a great disadvantage had the 
wheat been ripe and perfectly upstanding, and, as it was, the 
short abrupt divider-board was made more abrupt and difficult 


000 | for the corn to ascend. The result was when the machine 


travelled, so that the lodged straw, lay into the standing corn, 
they broke and hung, and dragged till a bundle had accumulated, 
instead of passing up in a regular flow to the endless band. A 
description of the mechanism of Mr. McCormick's binding appa- 
ratus we gave last week, therefore we need not attempt to 
reproduce it here. Of its practical working, however, we may 
say when the corn was ripe, straight, and so upstanding that it 
fell evenly on to the endless webbing, and was thereby carried 
evenly to the binder, as was the case with the oats, the sheaves 
were tied as regularly as they could have been if cut and tied by 
hand. By the stoppages from the above causes about twenty- 
eight minutes were consumed, and the half acre was completed 
in fifty-nine minutes. 

Mr. Wood’s machine cut the second plot. His binding _ 
ratus we described and illustrated on January 14th, 1876. i 
apparatus: is altogether different in its main principle from 
the other two. The gathering arm stands stationary while 
enough corn is being collected in the trough to which it is car- 
ried by the endless webbing, and when enough for a sheaf has 
accumnlated, this arm is set in motion, and after the sheaf is 
gripped, it is carried backwards by the binder, but sideways of 
the machine, and as we have intimated, while the wire is being 
twisted, the sheaf is being carried to the side of the machine and 
instantly dropped clear of the track, This is the principle, it is 
clear, that must be adopted for the efficient working of these 
self-binders, whatever the mechanical details for carrying it out 
may be. As regards the horse-power required, it appeared 
by the ease with which the machine of Mr. Wood’s was drawn, 
that it worked easier than ordinary three or four-armed self-rakers 
do, though this was not wholly supported by the dynamometer 
tests. 


Mr. Osborne’s machine came to the third plot. The weather 
at this time was unfortunate, for the rain began by the time one 
round had been cut, and the remainder had to be left till Friday 
morning. But this was of no importance, for there is a radical 
defect in the binding apparatus of this machine, inasmuch as no 
provision is made for clearing the platform with a clean sweep, 
as we may term it, of the tied sheaf. The consequence was, the 
sheaves were entangled and matted together till four or six hung 
one after the other till there was weight enough to pull the 
fourth from the fifth, or the fifth from the sixth, according as 
they may have been more or less intermixed. The simple act 
of binding by this machine was a continuous and pretty motion; 
but it will be useless to further consider this apparatus till the 
defect in question has been remedied. 

Of the oat-cutting we need only say a few words. When 
the corn stood up Mr. McCormick’s machine did excellent work, 
the sheaves being laid and tied very evenly. Mr. Wood's 
machine went through the half acre without a fault ; but Mr. 
Osborne’s failed in binding the sheaves in anything like a work- 
man-like way, for they were irregular in size and hung together 
as they did in the wheat field, which was due, of course, to the 
same cause, viz., to each sheaf as it was bound not being dropped 
from the binding platform at once. ie 

The following is an official copy of the decisions and remarks 
tv the judges and secretary :— 

“ The judges report that having made a careful and thorough 
examin«tion of the American sheaf-binding machines, which 
were triea on wheat and oats on Mr. Scotson’s farm at Aigburth, 
they are of opinion that whilst great credit is due to the three 
inventions, viz., those of Walter A. Wood, D. M. Osborne and 
Co,, and C. M. M’Cormick, for the considerable efficiency attained, 
neither of them have, as regards the acquirements of English 
farmers, attained that perfection which would justify them in 
awarding the gold medal of the society. . They, however, strongly 
recommend that a silver medal be awarded to Walter A. Wood 
as a recognition of progress, and that high commendation be 
bestowed on the binding mechanism employed by D. M. Osborne 
and Co. 

“ Believing in the great importance of this invention, when 
made practically efficient, they were glad to know that the 
society proposes to continue their offer of a gold medal for an 
efficient self-binder. (Signed) “Henry CANTRELL, 

“JoHN COLEMAN. 


“The recommendation of the judges has been adopted by the 
stewards. H. M. Jenxins, Secretary.” 


Dynamometer Trials with Sheaf Binders at Aigburth, Liverpool, 
August 17th, 1877. 
On WHEat. 























engineering skill and manufacturing resources to bear on this pag’ D.M 
popular subject of self-binders. Next year we may expect | Name of exhibitor in order 1 i Cc. H. " Woe Dy) eaeine 
to have a long list of these machines at Bristol, and some| of trial .. +. «+ --{|MoCormick. and Co, 
lively and vigorous competition when the corn of 1878 shall be|Prico .. .. «+ «© + £60 £60 £50 “re 
fit to harvest. 
The regulations under which the machines were worked at | wiath of cut, with lay .. 58in. 50in. 55-2in, |e 
Aigburth last week were the following :—(1) The . exhibitors » oo» against Les: 52in. 6lin. 62in. 
will draw lots for the half-acre plots. (2) They will set their TPF No pac - 55 bom — 
machines at such height, and make such sheaves as they con- ee tceh wih lay :. 35 Ib, 15 1b. Tb. 
sider will enable them to work at the best advantage. (3) They aan tiale t lay .. 25 Ib, 25 Ib. 37°56 Ib, 
will be allowed one leader for the horses and one man to attend | Mean draught (in Ibe), } 464 468 486 
the machine besides the driver, that is to say, three men in all. | With My sos: 7: pa 460 418 
Soon after the appointed hour for being in the field, nine o'clock, | po,’ ee ane 467°5 464 452 | 461 
the machines followed each other round a half-acre plot by way | Mean draught (in Ths.) per ; othe 
of a preliminary trial, that no risk might be run of anything | imch width of cut, with bib 1m - 
having got out of order during the time the machines had been Mt against lay °. 7.’ | 9°061, 7-54 1b 6°75 Ib. 
in the custody of the society’s authorities. Here we may at| Qo. do.,average.. .. _.. | 8°53Ib. 8°45 Ib 78 1b, 8°26 
once express our surprise and satisfaction at the way in which | Mean speed in miles pr. hr. ge eg in, 3°12 
all the machines, as a starting experiment, dealt with the green | Width of knife «. .. .. | Sit. 6 18 
wheat, both in cutting and tying it. bag faults, indeed, which | No. of sheavescut .. .. Ww a1 as} 
resented themselves belonged more to the cutting and deliver- se 871 1b. my | 428 
i the corn, from the machines having been “built’’ for geet ie ren an} 
American crops and cutting, than to the act of tying the sheaves. | Mean weight of each sheaf 15°6 17'7 10°84 12°4 
The tying, so far as fastening the wire round the sheaves went, | Foot-pounds of work per 
was excellently done, and the few breakages or slips of the wire | 1b. of corn cut, or height ; 
that oceurred were a very encouraging feature, for the binders sF beg ~- Lr or calla 423°5 420°7 468 
were often greatly strained by the wheat — > them in} done in eating 
heavy, harsh lumps, in consequence of working off badly through ' binding it.. .. .. 
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HORIZONTAL ENGINE AT MESSRS. CRAIG'S PAPER MILL, DALKIETH. 
MESSRS. BERTRAM, LEITH WALK FOUNDRY, EDINBURGH, ENGINEERS. = tose a 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, |! 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Mesars. Grrotp and Nes Booksellers. 
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on the condition th also defrays the cost of all the extra repairs which 
the engine may requii Se nenevent to last three years. You can wsily. 
ascertain what sum you it on reprers during the last three teers, 
89 that you have a basis on & ich to arrange terms, The chances are that 
the auperheater and the simalt cylinder of your engine will both have to be 
replaced in two years, but under the terms of the agreement wz suggest the 
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a saving of 40 per cent. in fuel, or its equivatentin-money, 
terms of tne guarantee, would be worth having. 
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STEEL versus IRON IN SHOT AND ARMOUR. 

WE consider in this country that we are generally in 
advance of continental manufactures in war material, 
ticularly in the construction of armour and projectiles. 
The English and Italian trials, which have so far out- 
stripped all previous experiments, have been chiefly made 

ith English material. The shot, as far as we know, have 
without exception been madein England, It is remark- 
able, therefore, that the chief question of interest with 
relation to this subject at present, namely, the trial 
of steel as a substitute for iron both in projectile and in 
plate, in a great measure at all events comes from expe- 
rience learned abroad. It is still further remarkable, how- 
ever, that just at this juncture has come in the idea that 
we are foolishly making experiments in England for the 
benefit of foreign Powers; and that we ought for the future 
to carry them out less publicly, if not altogether in secrecy. 
This is a large question, and we do not propose to 
it here. Be it as it may, iron is now most seriously 
threatened by steel as a rival in both plate and projectile, 
and experiments are béing instituted Page vam 
the su titution of the.new metal for the old. - It 
is the fashion among our authorities to run down. the 
Spezia trials, yet there is no question that we have grin 
much from them, so much that it would need a 
muster of our own experiments to produce an prob 
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‘The = is, the 
Spezia trials. 
tated At dan same time, steel ake 
be..destroyed, by splitting, and much more diable'to's 
pits bolts, The Tandon may be put in. this way: +The 


by the 


steel when it would penetrate iron; the steel; by 
transmitting the shock ou its mass, absorbs it chiefly 
in making cracks in various ; gicections while soft iron does 
not transmit the blow, but receives the whole ‘on the 
immediate Nbeetity of of thd point of impact, and so must 
a more easily. How ¢an we manage to seep int intact'a 
teal peuteation- when. wo, lear, as at Spezia, that the 
ain disintegrated ly under. the eval 
small shot? We think the most hopeful 
t of solution appears 46 be found in the ident that 
ie ie » woe _been before the Italian Government— 
ption, ofan outside coating or binder of 
‘tea pts 3 of great. width and’extent, into which 
the etn wonld hold, with miassive steel plates behind it. 
It may be seen that much cracking and, eplittin of the 
5 ine ia Ven without serious displacement 
of fragments, It n very. naturally* suggested that, 
if all the fractured surfaces of plate could be measured, 
they would bear a certain constant relation to the work 
stored up in the shot at impact. In fact, that they are 
the equivalent of this work, so that, if several shot of 
equal power were fired at steel plates, the quantity of 
fractured. surfaces would in. all. cases only. differ-in-propor- 
tion to the irregularities existing, which caused fracture 
to be easier at some times than others. Suppose, then, 
that one shot had struck and cracked a steel plate, so that 
it was much split and shaken behind its binder, ‘put the 
pieces not seriously displaced, and that another shot struck 
near the same spot. No doubt, fracture would be more 
easily performed on the broken steel than on a sound 
plate; still there might be a sufficient power of resistance 
to keep the shot out, and that power due to fragments 
which were still held’in situ by the outside binding plate. 
Our own authorities are feeling, we believe, in tne direc- 
tion of compound armour, though not this plan, and thus 
after rejecting steel for armour in an unqualified way for 
at all events thirteen years, we are brought to the serious 
The.case of the projec- 
tile is somewhat similar. In 1864 Palliser’s chilled iron 
publicly proved its great power of | “arin Beer at 
ess. Steel had some advocates still, but in 1866 
it:entirely gave place to chilled iron for our "service pro- 
jectiles, At intervals steel has a pies. into compe- 
tition with the Palliser projectile »by Sir J. 
Whitworth and Mr. Fi ut could ta heel ly nies the. 
most favourable circumstances com with it, and there 
never seemed to be a prospect of its replacing it as long 


pecsectile 


ve 

the fact that chilled metal shot break into ts in 
ing through any air space that may exist between two 
yers of armour. is is a: matter of special importance 

now for reasons that we do not here enter upon. We sa 
that our authorities have become recently impressed with 
this fact, for it has been made known for many years, and 
we have repeatedly noticed it, ny can scarcely be 
induced to believe this, and an idea is current that the 
chilled shot now manufactured are less good and sound 
than formerly, partly based on this mistake. We think 
oa — uotation from a paper by Col. Inglis in the 
tiny of 1871, p. 107, eayhs to'settle this 
question  nallyt—* On the face of the rear some of. 
e shot was found sticking, as if splashed against it, in a 
finely divided state. . The most important feature 
of this trial is the entire ‘disintegration of, the shot. » This 
result. is very. extraordinary, but it was not unexpected, | or 
as a similar result had been observed on, two. former occa- 


sions, when shot struck similar structures. . It was 


specimen of a Pulliser shot, and on/any other 
wg 2S wh se acid oy Oe 
its head would have kept together in one large pi 
its eae ‘would have _ i unaltered in form. 


sae | dole at of it 






were found, chiefly in small pieces, 


ieces, between the second and — plate, the rest being 
ispersed about the practice gro but it _ 
not follow that a target with rapt sce would 
ing so well ag the other, ine 

ieve that without..some 
armour plates would crack much morel” & 
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shot may be stopped by expending its work in fracturing | sacrifice of 


to | on examination of the pieces of the shot, that oa ‘test 
i ean not due to any defect in the metal, I soo ie vi 


gr thd deeotiten -of the shot-that | ma 
the front and second plate, and 254 1b., chiefly in fine | 


pezia, | show how thoroughly ly the behaviour of chilled iron shot in 
ig tes with intervening air spaces was known. 

in 1870, and for hat all alleged reason that arrangement of 
oct did not find favour. The fact became comparatively. 
ittle known, as was manifest from the surprise of some 
spectators at the disintegration of the shot of the 38-ton 
gan last autumn, under somewhat similar circumstances. 
this as it may, however, it is clear that under some cir- 
cumstances the power of steel to hold better together is an 
advantage in its favour, and the knowledge that steel shot 
have obtained latterly abroad has had the effect of causing 
fresh trials to be instituted at home. These — probably 
end, we think, in again\demonstrating the fact that chilled 
iron has rather the advantage in hardness and crushing 


ree h, but the ~ has greater tenacity and holds 
er better. It is:probable that the manufacture of 
steal shot has progressed, but we cannot see the slightest 


evidence for thinking, as some suggest, that our chilled 
brokaie alee more vale usual at the base, and so it 
an The shot from the 12-ton, 25-ton, and 35-ton 
r inch at the muzzle. Nearly three times 


Bret by ab 8 excelleat than formerly. The last shot 
fired by gun was thought to have set up or 
a force of 125, 188, and 219 foot-tons per inch 
et ang that— of ‘the ‘chambered 80-ton gun. had 

Boa a per inch that even the 35-ton gun shot 

te on impact might well tell on the metal. The 
obtained from making trials will, we believe, 


‘snap a consist in set ip additonal inviedas as to the amount 


of inéreased) tenacity that may be ss hay and at what 
of hardness and crushing strength. 


STEAM ENGINE ECONOMY. 

Tx report written by Mr. Lavington Fletcher on the 
| perfor é of al éngine and boiler at Messrs. Robert 
Craig and geal paper mills, Dalkeith, which we publish 
this week, ea regarded as a valuable contribution to 
the literature of the steam engine. The conditions under 
which the ex nts were made have been so fully ex- 
plained and described by Mr. Fletcher that it is unneces- 

to recapitulate his statements. It is to be regretted, 
however, that the report is incomplete in the sense that its 
author has drawn but few deductions and has dealt very 
little in criticism, We propose in some degree to remove 
this objection by calling attention to a few truths which 


may ed from the figures put before us by Mr. 
Fietcher. _Sagzavin of the engine will be found on 
the opposite , Which are so clear that they will nov 


need explanation. ‘The construction of the Sinclair boile: 
must be familiar to most of our readers, but we give at 

é 129 a front elevation of the one actually tested, in 
a to show the somewhat unusual arrangement of the 
separators or steam receivers, 

A. perusal-of-Mr, Fletcher’s report will show that in no 
case has the nominal point of cut-off or grade of expansion 
been given, no doubt because it continually varied under 
the influence of the governor; nor is it possible to obtain 
the information required with any accuracy from the 
diagrams. In dealing with the results of the experiments, 
therefore, we are left almost without the assistance of 
a factor which would have proved of some value. As regards 
the boilers, we do not propose to add anything just now to 
Mr. Fletcher's comments, which appear to be reasonable 
and well-founded on the whole. We may remark, how- 
ever, in passing, that the duty of 8°54 ib. of water per 

und of coal obtained from a Lancashire boiler at the 

igan trials seems to us to be abnormally high. We have 
ourselves conducted several experiments with Lancashire 
boilers, and have found that excellent Welsh coal and 
feed-water at 120 deg. to 160 deg. are required to get as 
high an efficiency as 8 lb., and we feel adele that in ordi- 
ar practice few boilers of the kind evaporate more’ than 
74 lb. of water per pound.of coal from 100 deg. 

The arrangements adopted by Mr. Fletcher for ascer- 
taining the number of heat units wasted — horse per 
minute were as perfect as they could be made, and in this 
respect. manifestly superior to those adopted by Messrs. 
Bryan, Donkin, and Co. the defects in whose system 


agit could not beat it even when made with special care, | of testing have already been explained in this jour- 
and as long as its cost was.so much poe than that of | nal. The nature of the information supplied by 
the Palliser shot. Recently, however, steel has come in| this method of experimenting is not so fully under- 
abroad, and our authorities~ ha: . with — as it ought to be, and a few words in elucidation 


will not be out of place here. If-we take one of the 
experiments—say No, 5—it will be seen that the units of 
heat “lost” per horse-power per minute were 438. As 
this heat goes to warm up the injection water, it cannot 
be recovered, and consequently is said to be “ wasted.” 
The expression is nota very happy one, for the so-called 
waste is due to causes which must operate in all steam 
engines. The total quantity of steam used in this experi- 
ment represented at least 42°7-+4-438 = 480°7 units. Of 
this number 42°7 unitewere converted into work, and the 
remainder were rejected into the condensing water. From 
this it will be seen that only about one-eleventh of all the 
heat..contained..in the ‘steam is utilised in a very good 
engine; and taking 42‘7 as a standard, and comparing it 












with quantity of heat rejected, we are supplied with an 
Rig ung nd pared relative efficienc y of any two 
engines, The less the quantity of heat 

rejected. the better the engine. It would be improper, 
ss ear t as a decisive 

of an engine, as ‘sometimes done. It 

ae ee could only be used in this way 

through the con- 
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pod -water used; that has been esti- 


ally valuable, 
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A pound of steam of this pressure contains 1163 units of 
heat from 32 deg. The number of units passed per hour 
through the engine in experiment 5 was 27°69 x 1163=32,203, 


for in the condensing water and bythe work done only come, 
according to Mr. Fletcher, to 480°7, leaving 553 units un- 
accounted for. These represent over 11-horse power. If 
they could be utilised, the power obtained from this engine 
with a given consumption of coal would be more than 
doubled. That this disparity between the weight of 
steam actually sent through the engine, and the number 
of heat units accounted for, is not confined to a single 
experiment, it is very easy to show. If we take experi- 
ment No. 2, we find the consumption of steam per horse 
per hour was 23 lb., representing 26,749 units per hour, or 
445°8 per minute. But the units accounted for in the 
tanks and by work done come only to 419°7, leaving 26°1 
units, or over half a horse-power, unaccounted for. It 
will thus be seen that, assuming all Mr. Fletcher’s figures 
to be accurate, a considerable amount of heat may be 
‘wasted in an engine of which no note is taken by the 
system he adopted in experimenting with Messrs. Craig’s 
machinery. It is not difficult to explain the apparent 
‘discrepancy. It is evident that if the steam loses heat 
in any way while passing through the engine, less than the 
theoretical number of units will be transferred to the con- 
denser ; and again, should the so-called steam consist in 
part of water, less heat will pass through the engine 
than would be the case if only an equal weight of clean, 
dry steam were used. Both causes, no doubt, operated 
in the case under consideration. In the first place, the 
steam lost heat in the engine by condensation and 
radiation ; and in the second, a certain percentage of 
water in the form of imperceptible priming went to swell 
the grand totals of 27°69 lb. and 23°05 lb. with which the 
engine was debited in the two experiments. The legiti- 
mate deduction from the preceding facts is that coefficients 
suchasthose given by Messrs. Bryan, Donkinand Co.in Table 
6, may be extremely misleading; because the greater the 
condensation and waste of heat in the engine, the lower 
will the coefficient be. It may be argued, of course, that 
if the condensation in the engine be excessive, the total 
quantity of steam used per horse per hour must be so far 
augmented that the coefficient is sure to be safe ; but the 
fact remains, that unless the feed water is weighed at the 
same time that the Farey-Donkin system of testing is 
employed, nothing like precise results can be obtained. 
We have a definite proof of the truth of this statement sup- 
plied by the figures we have given. There must have been 
a wide difference either in the quality of the steam or the 
rate of cylinder condensation in two experiments conducted 
with the same engine, and of this circumstance the coeffi- 

’ cients given by Mr. Fletcher take no cognisance whatever. 
The point may be regarded as of small importance, but a 
little reflection will show that this is not the case. It is 
certain that under any possible conditions the heat 
rejected to the condenser and found in the condensing 
water must represent all, and more than all, that must 
of necessity be rejected to obtain the power required. 
For example, in experiment No. 2, nearly 50 per 
cent. more steam was passed through the cylinder per 
horse than was: theoretically necessary, after making 
large allowances. It is quite impossible to obtain 
from steam a greater percentage of useful effect 
than that determined by the temperatures at which 
it enters and leaves the cylinders, in a way so fully 
explained by Rankine and other authorities, that we 
need not refer further to it here. But when we bear in 
mind how small is really the number of units of heat re- 
quired to produce one horse power, the true significance of 
the fact that much more heat may be wasted by cylinder 
condensation than is actually converted into power becomes 
apparent. We do not allude here to that species of con- 
densation which is due to the transference of heat to the 
condenser, where it reappears and is accounted for; but 
to condensation which is due to radiation and con- 
duction from the various heated surfaces about an engine, 
and which there is some reason to believe constitutes a 
source of loss the effect of which on coal bills is not as 
— appreciated as it ought to be. It may be argued, and 
with truth, that even though we avoided external cooling 
to such an extent that all the heat passing through the 
cylinder would be found ultimately in the shape of work 
or in the condensing water, that it would not follow that 
the heat thus saved would represent much. For example, 
iu experiment 5 the apparent loss by external condensa- 
tion was 55 units, the whole quantity passing through the 
engine per horse-power per minute being 536, or nearly 
ten times as much. But the fact remains that more steam 
may be condensed by causes that ought to be strictly pre- 
ventible than is converted into work. 

Mr. Fletcher's report throws some light on the vexed 
question of the utility or the reverse of the steam jacket. 
lts figures will be found extremely instructive if they 
are intelligently used. It will be seen that they present 
certain apparent anomalies which may or may not admit 
of explanation. The power exerted by the engine in dif- 
ferent experiments varied considerably, but the quantity 
of steam condensed in the jacket was always as nearly as 
possible the same, and amounted to but 2°61b. per minute. 
Assuming that no error has been made in ascertaining the 

uantity of water discharged from the jacket, it follows 
t—apparently at least—the rate at which steam was 
condensed in the jacket of Messrs. Craig’s engine is inde- 
pendent of the work done in the cylinder, which is, to say 
the least, curious, inasmuch as it goes to show that what 
takes place in the cylinder does not affect the value of the 
sides of the jacket as condensing media. Another sug- 
gestive circumstance is the exceedingly small comparative 
quantity of heat which the jacket steam could surrender, 
amounting at most to about 3068 units per minute. In ex- 
periment No. 5 the steam used weighed 27°69 lb. per horse 
per hour. The indicated power was 1765, so the total 
weight used per hour was in round numbers 4887 Ib., or a 
little over 81°4 1b. per minute. Deducting from this 2°6 lb. 
used in the jacket, we have 78°8 lb., or considerably more 





than thirty times as much as was condensed in the jacket. 

The fact that the jacket did not affect the economy of the 
ine whether steam was admitted to it or not, is pro- 
ly due to this circumstance. 

If we examine the figures a little more in detail, it will 
be found that in two cases, other things being equal, the 
mean cylinder ure was higher when steam was ad- 
mitted to the jacket than when it was shut off. For 
example, in experiment No. 3, the steam being shut off, 
the initial pressure was 41°881b., and the absolute mean 
pressure was 22°28 lb., the indicated power being 175. In 
experiment No. 5, steam being admitted to the jacket, the 
initial pressure was about the same as in experiment No. 3, 
namely, 41°48lb., but the mean cylinder pressure was 
23°64 lb., the horse power being nearly as in experiment 3. 
The steam used per horse-power per hour in the first experi- 
ment was 28°08 Ib., and in the second 27°69 |b., or 0°39 lb. 
per horse per hour less. The saving apparently effected by 
the use of the jacket in these two experiments, at all events, 
was therefore almost infinitesimal as far as regards‘ practical 
results, but as a matter of theory it may be worth consi- 
deration. We have seen that the water delivered from 
the jacket was a constant quantity. How do wath 
stand with regard to the whole weight of water per 
minute in the two experiments? experiment No. 3 
without the jacket, 175°3 < 28°08 Ib., or 4922°5 Ib. were used 
per hour. In experiment No. 5, the weight of steam used 
was 4889 lb., or 331b. iess water per hour, a quantity so 
small as to be really of no importance whatever. But 
turning to the column of units, No. 13 in Table 4, it will 
be seen that the comparison is apparently very favourable 
to the jacket, only 438°22 units being rejected when the 
jacket was used, while 488°5 were rejected when steam 
was not admitted to it. It appears therefore that the unit 
record may be very. misleading, the saving shown by it 
being not less than 10 per cent., whereas by the actual 
weight of steam used no saving whatever worth the name 
was effected, unless something over 1 per cent. is to be 
accounted worth having. It is, however, by no means 
certain that the presence of steam in the jacket had any- 
thing to do with the matter. Dividing the initial by the 
terminal pressure to obtain the ratio of expansion, it will 
be found that, in experiment No. 3, the steam was ex- 
panded 2°99 times, while in experiment 5 it was expanded 
293 times. It is quite possible that the small advantage 
gained in this way effected the saving which may, at first 
sight, seem to be due to the presence of steam in the jacket. 
To illustrate this proposition further, we may point out 
that steam was used more economically in the second than 
in any of the other experiments, the weight required to 
develope 1-horse power being, as nearly as may be, 23 Ib. 
per hour. Steam was here admitted to the jacket, and if we 
compare this run with No. 4, when 29 1b. were used, steam 
not being admitted to the jacket, it would seem at first 
sight that the jacket really could do all that is claimed for 
it by its most ardent supporters. But the truth is that no 
proper comparison can be established between the two 
experiments, because in run No. 2 the initial cylinder 
pressure was 58lb., and the terminal 131b., so that the 
steam was expanded 4°46 times, while in run No. 5 the 
initial pressure was 41°48lb., while the terminal was 
14°14, so that the steam was expanded 2°93 times. The 
superior economy was, therefore, due, in the first case, not 
to the steam jacket, but to the higher ratio in which the 
steam was expanded. A = at the diagram will make 
this clear ina moment. Wherever the figures show that 
the ratios of expansion, pressures, and powers were nearly 
alike, they also show that it is almost impossible to detect 
the saving effected by the admission of steam to the jacket, 
unless, indeed, we refer to the thirteenth column of Table 4. 
How much reliance can be placed on the story told by these 
figures may be imagined wheh we point out, that while 
in Experiment 3, 488°5 units were rejected per indicated 
horse-power, the weight of steam used being 28°08 lb.; in 
the immediately succeeding experiment only 480°63 units 
were rejected, although the consumption of steam was 
28°94 lb. per horse-power per hour, or nearly 1 lb. more : 
that is to say, the engine, when using more steam, rejected 
less heat. Mr. Fletcher may have some way of explaining 
this paradox. To us it seems to prove that, as we have 
already pointed out, the Farey-Donkin method of testing 
engines does not and cannot take cognisance of certain 
sources of loss, and is, in consequence, so far unreliable as 
regards the information which it supplies of the compara- 
tive merits not only of any two engines, but of the same 
engine when worked unde: different conditions. 

t is worth notice that, no matter what the conditions 
of the experiment, the =e of steam passed through the 
engine per hour was nearly the same. Thus in the best 
run of the lot, No. 2, the weight of steam used per hour 
was 4508 lb., while in the fourth and worst run it amounted 
to 4756 lb. This may, of course, be purely a coincidence; 
but it might be used to show that the prejudicial agencies 
operating against the efficiency of steam are tolerably 
constant for any engine; and that the greater the power 
which the engine is made to develope, the higher will be 
its economical efficiency. The figures contained in Mr. 
Fletcher’s report present certain other points worth con- 
sideration, and we may return to them. For the present, 
however, we leave the matter in the hands of our readers, 
who will, no doubt, find something to say on the subject. 
There is no reason to doubt, however, that Messrs. Craig 
have got a very economical engine, a smaller consumption 
of steam than 23 lb. per horse per hour being seldom 
attained. It is ible that with a higher speed of piston, 
or, if this could not be had, then with a greater load and 
larger measure of expansion, a still better result would 
have been secured. But we must not overlook the cir- 
cumstance that when the ratio of expansion was greatest, 
as in run No. 1, the result obtained was not so good as 
that given by No.2 run. We commend both results to 
the attention of the advocates of large measures of expan- 
sion and low terminal pressures, 





THE AMERICAN LABOUR RIOTS. 
% TuE recent disastrous strikes on the American railroads are 
just now being discussed by some of the leading journals of the 








ing hitherto supposed in 
this country. In dealing with the of the different lines of 
railway, it is estimated that the several sums belonging to each 
are as follows :—Baltimore and Ohio, 3,250,000 dols.; Pennsyl- 
vania Central, 4,500,000 dols.; Chicago and Fort Wayne, 
1,200,000 dols.; New York Central, 2,600,000 dols.: ie, 
2,000,000 dols.; Lake Shore, 2,750,000 dols.; Michigan Central, 
1,500,000 dols.; Canada Southern, 750,000 dols.; Delaware, 
Lackawanna, and Western, 2,000,000 dols.; Delaware and Hud- 
son, 1,200,000 dols.; Jersey Central, 900,000 dols.; and Rock 
Island, 3,000,000. These losses do not include those for which 
the municipal governments are responsible, nor does the total 
include 25,000,000 dols. for rolling stock, freight, &c., burned, 
and 12,000,000 dols. more for losses to business men in difterent 
cities affected by the disputes. The total thus arrived at by the 
Tron Age is not less than 65,000,000 dols. in round numbers—a 
total which takes no cognisance of the serious strike still in 
progress in the coal regions. What the losses of the municipali- 
ties may be is not known, or even estimated, but in one way or 
the other we should suppose that they will.be little less than 
those of the companies, so that these senseless and most deplor- 
able riots will have caused a loss to the country of very little, if 
anything, less than the truly appalling total of 100,000,000 dols., 
or a sum equivalent to £20,000,000. The working men of Pitts- 
burg appear to have awakened to the gravity of the national loss, 
inasmuch as they met on Saturday, August 4th, and in a long 
string of resolutions “ cxulalale denounced any and every 
act tending to the violation of law, and the non-preservation of 

;” although they at the same time declared their “firm 
belief” that the demand of the railway employés for a restoration 
of the late 10 per cent. reduction is “just and proper.” These 
resolutions, however well intentioned, come rather late in the 
day, and, as the Jron Age remarks, the men “ have called up a 
Frankenstein that will not down at their bidding,” to say nothing 
of the fact that “in one way or another, labour will have to pay 
for all this wealth destroyed.” In the Lehigh Valley and other 
great mining districts of the States, the miners are still causing 
troublesome agitation by their demand for an advance of 12} 
per cent. on present wages, but, on the whole, the strikes have 
died out, leaving behind them nothing but sorrowful memories, 
vain regrets,—and very heavy bills to pay. 


THE ST. GOTHARD RAILWAY, 


THE financial difficulties in connection with the construction 
of the St. Gothard Railway, to which we referred at page 96, are 
naturally causing great concern amongst the shareholders and 
others directly interested in the completion of the work, and 
especially amongst those of the Swiss cantons. A deficit of four 
millions sterling, or rather the discovery that the estimates for 
the construction of any line of railway must, before it is much 
more than half completed, be increased by that amount, is suffi- 
cient to cause alarm even in a wealthy country, so that the 
dismay experienced in the poor cantons may be imagined. The 
original estimate by the engineer of the line, M. Gerwig, as pub- 
lished in the report of the survey by the Italian Government, 
was £7,480,000, which was for the whole undertaking, including 
the tunnel, the approaches, the main, and the complementary 
lines. The preliminary surveys were, however, far from accurate, 
and the works had not proceeded far before it was found that 
the estimates were grossly deficient, and in 1874 M. Gerwig pre- 
sented a further report, in which he was forced to admit that 
the cost of construction would exceed by £1,168,000 his estimate 
of 1872. Gerwig, abashed by his evident incompetence, resigned, 
and was succeeded by M. Hellwag, who, losing sight of the fact 
that the main object of the line was a highway from Germany 
to Italy, made great alterations in the plans of Gerwig by placing 
the line near the bottom of the valleys, so as to obtain communi- 
cation with the existing roads which necessitated for the ascent 
to the tunnel a series of zig-zags, which he called helicoid volutes. 
The sidings and accessory lines had been originally estimated at 
20 per cent. of, the total length of the line, but M. Hellwag’s altera- 
tion increased these to such an extent that they equalled the total 
mileage of the section. M. Hellwag’s plans thus increased the 
original estimate by £2,412,440 for works in the valley of Ticino, 
for which the international commission had allowed £742,400. 
These troubles were, however, not all the appointed engineer 
had in store for the proprietors, for it has for some time appeared 
that the total deficit in the estimates amounts to no less than 
£4,028,535. Soon after this was known the Governments of 
Italy and Germany were invited to a conference, the upshot of 
which was that they gave their opinion that the first duty of the 
promoters of the work was to economise the outlay, and with 
that object they recommended the abandonment for the present 
of the construction of fresh feeding lines, and that their efforts 
should be confined to uniting the trunk line, i.¢., the railway 
over aud through the pass, with its two extremities at Immensee 
and Pino. The chief object of Germany and Italy of 
course enables them to hold the abandonment of the sub- 
sidiary Swiss lines a matter of little import, though of 
course they are of the greatest importance to Switzerland. The 
poverty, however, of the Swiss cantons enforces them to accept 
the recommendation, though several «f them have already 
advanced money in consideration of the benefits which the 
undertaking would confer if fully carried out. Great dis- 
content is therefore naturally felt at the turn things have taken, 
though this does not extend to all the cantons, for some will be 
benefitted by the changes in the laying out of the line, while 
others will gain nothing, even when the line is finished, for 
what they have already paid. A resolution has, however, been 
arrived at, that a commission shall be named to consider how 
the necessary sum should be divided amongst the various can- 
tons. As above stated, £4,028,535 will be required to complete 
the whole work, but if the suggested abandonment of the Swiss 
contributory line is carried out, the sum immediately required 
will be reduced te £1,597,780. Italy and Germany will contribute 
one-half of this; £463,833 will be thrown open to the public; 
and only £315,956 will have to be provided by the Swiss cantons 
and railway companies, No decision has yet been arrived at, 
but it is stated that the following figures meet with general 
assent:—The cantons of Zurich, Berne, Lucerne, and Argovie 
should each furnish £39,494; and the two railway companies, 
the North-East and the Central, should bear respectively an 
equal burden. The city of Bale must find £26,920; Uri, 
Schwytz, and Soleure, each £9873 ; the district of Bale and 
Schaffhausen, £9873 each ; Thurgovie, £3949; Unterwald, 
£2764 ; and Zug, £1185. The canton of Ticino would be let off. 
Indeed, it is said that the Monte-Cenere line, so important to it, 
will be constructed and worked bya private company, until such 
time as the St. Gothard line shall be in a position to take it over. It 
is somewhat curious, that although such enormous misealculations 
have been made with reference to the railways leading to the tunnel, 
to the latter, the piercing of which continues without interru 
tion, a any addition has been found necessary in the 
estimate. @ history of the St. Gethard Railway has already 
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included several reverses, but it may be anticipated that soon | secondary railway ; and about such tracks M. Couche has| M. Couche devotes a great deal of —_ to advocating 
after the completion of the main line, uniting Germany and | something to say, and he gives an interesting account of | the Vignoles or flat-footed solid rail. His arguments are 
Italy, the gre green cay por to age ggabes ng ; me, | a line of the kind, in the Broelthal, Westphalia :— pe -_ we should — - fe ei bom he 
benefiting the Swiss and themselves by a work which the Swiss siadtoli F ‘ c is opinions within the last few years. It is, 
cannot themselves undertake. 18 gone frame Hane 2 tines of Mou Bsa, oe at all events, certain that, in this country at least, the 
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Permanent Way, Rolling Stock, and Technical Working of Rail- 
ways. By Cu. Coucnr. Vol. I. Translated from the French 
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First Norice. 

Berore beginning to speak of the contents of this work, 
we must utter a protest against the form which has been 
given to it by its printers, Arnous de Riviére, Paris. The 
pages are 12in. long and Qin. wide, presenting an area 
of 108 square inches. The letter-press in each i 
long by 53in. wide, representing in round numbers 43in. 
The ins are over 2in, wide. The volume is thus, 
practically, twice as big as it need be. As all the plates 
are given in a separate atlas, it was quite unnecessary to 
give the volume its preposterous proportions. ‘The paper 
is coarse, and the type French. On the other hand it is 
proper to say that, for a work in English printed in Paris, 
the typographical errors are extremely few. 

In his preface, Mr. Shoolbred tells us that “some years 
have elapsed since the translation of this work was under- 
taken.” Various circumstances beyond his control have 
prevented the completion of his task and the publication 
of the volume. The result is, of course, that much of the 
information which the work contains is now old. M. 
Couche has, however, added a few notes and some remarks 
on steel rails, which bring the subjects dealt with down to 
the present day. But in spite of the fact that things now 
ten or twelve years old are spoken of almost as if they 
were new, such of our readers as may feel disposed to 
procure this work may rest content that they will do 
wisely. Every page abounds with valuable information. 
Mr. Shoolbred has very happily caught his author’s style; 
and nothing can be better. Concise, and yet full; terse, 
yet lucid; it may be held up as a model for imitation to 
all writers on technical subjects in this or any other lan- 

We find ourselves, as we read, brought into 
contact with a man of considerable ability, possessed of a 
at store of precise knowledge, and able to convey this 
information to his readers in such a way that hardly any 
mental effort is required to follow him. His criticisms 
are usually shrewd and to the point; and he is apparently 
free from the common vice of French writers on technical 
subjects, which consists in treating everything on abstract 
principles. peeing with breadth of gauge, he carries 
us on through dissertations on the form of rails, jointing 
of rails, longitudinal and cross sleepers, iron permanent 
way, turntables, manufacture and delivery of rails, and 
the drainage of the road. In one word, the whole super- 
structure of a railway is dealt with from first to last; 
innumerable examples being given at every turn to illus- 
trate the propositions he lays down. Nothing more 
comprehensive could be desired, and it is but fair to say 
that we are unacquainted with any work on permanent 
way which is at once so complete and so satisfactory. 

M. Couche’s remarks on the merits of different widths 
of gauge are interesting and to the point, and his history 
of the difficulties caused by the break of gauge at Glou- 
cester, which commenced as far back as 1844, may be read 
with profit. On the whole, M. Couche concludes that 
although the 4ft. 8$in. gauge was selected for arbitrary 
reasons, it is wide enough for all requisite purposes, 
although it is not difficult to see that he would have 
preferred.a width of a few inches more, bringing it up to 
say 5ft., which width would no doubt be more suitable to 
the requirements of the modern locomotive with inside 
cylinders than the existing normal gauge. wide 
diversity in the matter of gauges exists all over the world. 
In France, the normal gauge is 4ft. 84in. and 4ft. 9in., 
the dimension first chosen being 4ft. 1lin. from centre to 
centre of the rail; but as rail tables were made wider this 
dimension had to be increased. At a meeting of German 
engineers, held at Dresden in 1865, a gauge of 4ft. 8}in. 
was adopted. In Ireland the gauge is 5ft. 4in.; in Russia 
the gauge of all the principal lines is 5ft., a few narrow 

auge lines having been constructed, we believe, since 
SL. Couche wrote; in Spain the gauge is 5ft. 6in.—six 
Spanish feet. The most powerful Spanish locomotives 
have eight wheels coupled, but they do not haul a3 
loads than those conveyed over 4ft. 8hin. roads. M. 
Couche has a good deal to say about branch lines. At one 
time it was energetically argued that these roads should 
be made of a narrower gauge than main lines, and in 
France a commission of inquiry was formed in 1861, which 
laid down the D ers ov that branch lines could with 
advantage be made to a narrow gauge, and that the cost 
of transshipment need not exceed 4d. per ton. To 
this dictum M. Couche demurs, showing that the 
charge of 4d. per ton would be fatal to mineral 
traffic, while it fails to represent the pecuniary losses 
caused by the interruption of traffic, the extra size of 
stations, demurrage on the wagons, and other causes. We 
dwell a little on this part of M. Couche’s book because 
there is even now a party in this country who would fain 
see branch lines constructed on a gauge of about 3ft.; and 
the arguments of an able and experienced engineer, such 
as M. Couche, may have some weight with them. “ If,” 
he writes, “as some suppose, it is possible so far to push 
economy in the construction of these secondary lines as to 
render them unable to support the rolling stock of the 
more important ones, then might this systematic reduction 
of gauge be justified. But it is by steam power that these 
lines are to be worked, where the engines, having to draw 
trains of considerable weight, and often on sharp inclines, 
would be heavier than the most heavily laden wagons of 
the principal lines; and a permanent way sufficiently 
solid to support the former will carry the latter all the 
more easily, as at even weights a locomotive does more 
harm to the permanent way than a wagon does,” 
laid at the side of ordinary roads constitute one form of 
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to Ruppich' 

"Ruppichterof the rails are laid at the roadside. At first it was 
feared this might cause some accidents ; but this was dless, 
as now travel alongside of the trains without being 
Tots of the road, and la laid on sleepers ft, loag and it, Sin, apart 
ness of the an on 8 . ; 
The th of the ballast is only Bin,, iis fate are faverted ; 
weigh 21lb. per = are fished, and with joint plates. The 
steepest ient is 1 in 80, and near the bridge over the Sieg, at 
Allner, there is a curve only two and a-half chains radius. Tank 

es are used ; six wheels, coupled, with cylinders lin. diameter 
and 13in. stroke. In work they weigh 12 tons, equally distributed 
over the three pair of wheels; each wagon, weighing 4} tons, carries 
Scighaniiy Shs outside widtivof ths Weqana, bab tataty $0-hag: boon 
0) e€ ou e ns, du I as n 
i tema ts 6ft. in., or pow two ‘tanaka times the width of 
the gauge. The price of carriage by rail is only one-third that by 
road, Failure was predicted for this line, a fate similar to that of 
several other narrow gauge lines in Silesia. These, however, were 
expensively made, and the hilly nature of the country renders 
them costly to work, whereas the above quoted little line was very 
economical in construction, and it has the advantage of a consider- 
able fall in the direction of its principal traffic. 

We may, before passing to another section of the work 
before us, call attention to the following excellent advice 
given by M. Couche:—“Should good and ample reasons 

resent themselves in any case for a reduced gauge, adopt 
it; but let these be sufficient to make it worth the while. 
For instance, should 3ft. appear to be too narrow a gauge, 
it is far better to adopt the ordinary 4ft. 8in. gauge than 
to incur all the disadvantages arising from a uction 
witbout really deriving any benefit from it.” 

Few subjects have been more keenly discussed by engi- 
neers than the effect of cold on the strength of iron and 
steel. One party maintained that rails, for example, were 
just as strong in a bitter frost as they were in the dog 
days, while another pointed triumphantly to the number 
of rails broken every winter, to prove that rails become 
brittle at low temperatures. Mr. Knut Styffe, director of 
the Royal Technical Institute at Stockholm, carried out 
an elaborate series of experiments to settle the point, and 
arrived at the conclusion that cold had no effect on the 
strength of iron and steel. A translation of his book was 
published in this country in 1869 by Mr. C. N. Sandberg, 
who differed from Mr. Styffe. He added an appendix to 
the book, in which he described experiments which he 
carried out with rails tested under a monkey. One half of 
each rail was tested in summer, the other half in winter. 
The results were directly opposed to the conclusions of Mr. 
Styffe, and Mr. Sandberg showed conclusively that rails 
were more brittle in cold than in hot weather. This 
inquiry was conducted in the summer and winter 
of 1869. It is a remarkable fact that this entire 
question had been fully investigated in France, long 
before, and apparently entirely without the knowledge of, 
Mr. Styffe or Mr. Sandlerg. M. Couche deals fully and 
impartially with the question, It appears that the 
breakage of rails on the Paris and Mediterranean and the 
Southern of France lines became so serious that they 
carried out there experiments almost identical in every 
respect with those made by Mr. Sandberg—that is to say, 
a monkey was employed, and one half of each rail was 
tested in summer, the other in winter. The experiments 
were followed by the issue of instructions by the com- 
panies to their rail inspectors to the effect that when testing 
rails the height of the fall of the monkey should vary with 
the temperature. According to the requirements of the 
Paris and Mediterranean Company, each half of a rail 
broken in two by a static load is to be placed in supports 
3ft. 6in. apart, and must sustain, without rupture, the 
impact of a 4cwt. monkey falling 4ft. 1lin.; the supports 
are to rest on a cast iron block weighing at least 10 tons, 
and bedded in masonry. It was found that the firms whose 
rails were tested in the summer months easily complied 
with the required conditions, while those who sent in 
their rails in the winter failed. The engineers in charge 
of the permanent way then made an analysis of the 
results, and finally came to an arrangement with the iron- 
masters that when the temperature of the rails was below 
32deg. the drop of the monkey should be 4ft. 3in.; 
between 32 deg. and 68 deg., the fall was to be 4ft. llin.; 
and above 68 deg., it was to be 5ft. 7in. M. Couche goes 
on to point out that the influence of cold may make itself 
felt the moment a rail is rolled, because, if made in winter, 
it will be cooled more rapidly than in summer. He only 
throws this out as a suggestion, and then goes on to 
describe the experiments made by M. Ledru, Engineer- 
in-Chief of the Eastern of France Railway, at La Villette, 
and at Creusot by M. Couard. M. Ledru’s experiments 
were made some time previous to June, 1866, but the 
precise date is not given. M. Couard made his trials 
in August, 1864, and February, 1865. In any case, 
they were carried out a year before Mr. Sandberg’s in- 

uiry. For the details we must refer our readers to M. 
Couche’s book, as they are too long for reproduction here. 
It will suffice to say that a rail which resisted a monkey 
falling 12ft., with the thermometer standing at 97 deg., 
could not withstand a blow delivered by the same monkey 
falling only 6ft.. when the thermometer stood at 21 deg. 
In the words of M. Ledru—* This series of tables proves 
most certainly that the degree of temperature has a great 
influence upon the resistance of rails to concussion, and 
that their greater tendency to break in winter is not due 
entirely to the hardening of the ground by frost.” It is 
certainly remarkable that the existence of records of so 
interesting an inquiry should have been kept so secret 
that even Mr. Sandberg, who would no doubt have hailed 
them with delight, supporting his own views as they do, 
knew nothing of their existence in 1869. Thisis the more 
remarkable because it would appear that in France it was 
long since accepted as proved that temperature exerted a 
marked influence on the strength of iron and steel; in 
proof of which it may be pointed out that the specifi- 
cations for armour plates for the French navy expressly 


Rails | state that should the temperature be below 32 deg. the 


plates shall be heated before being fired at, 





Vignoles rail no longer enjoys the ularity it once pos- 
sais ‘Althoaght Te ‘Win: yond A tar Fi a strong rail 
when properly made of good material—strong, that is to 
say, in the sense that it was not easily broken, it was by 
no means as stiff as the double-headed rail, although M. 
Couche thinks the contrary. He lays some stress on the 
difficulty met with in bending Vignoles rails to fit curves, 
and describes an ingenious arrangement for this purpose, a 
few words regarding which may prove of service to some 
of our readers who, like the South-Western Railway Com- 
pany, still use this form of rail. It consists in wend 
etting the rail fall on two supports placed at a proper dis- 
tance apart, when the rail will bend quite symmetrically to 
the required curve. With supports 18ft. apart, a fall of 
2ft. 2in, gives a regular curve of ;';in., corresponding to 
radii of 45 chains ; a fall of 2ft. Sin. gives a versed sine of 
gin.; and a fall of 3ft. one of ,9;in. corresponding to radii 
of 30 chains and 15 chains respectively. The process can 
be applied on the spot where the rails are being laid, and 
is regularly used on the Eastern Railway of France. 
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THE PROPOSED INDUSTRIAL UNIVERSITY.—The committee 
which is sitting at Mercers’ Hall have asked the opinion of the 
following gentlemen to aid them in formulating the scheme in 
furtherance of technical education, which is to submitted to 
the courts of the several livery companies after the recess, and 
towards which it is anticipated that annual subscriptions, amount- 
ing to more than £20,000 over and above the capital required for 
the buildings, apparatus, &c., will be forthcoming, provided the 
scheme is generally a omer of :—The Right Hon. Lyoa Playfair, 
M.P.; Mr. I. Lowthian Bell, M.P.; Captain Douglas Galton, 
C.B.; Sir William Armstrong, Professor Huxley, Major Darnell, 
and Mr, H. T. Wood, assistant secretary to the Society of Arts,— 
City Press. 

THe Exxcrric Licut.— The Téméraire, eight, 8412 tons, 
7000-horse power, Captain M. Culme-Seymour, ironclad double- 
turret ship, having been fitted with the electric light, a number 
of experimental trials were carried out, on the 20th inst., on 
board in the repairing basin, Chatham dockyard, with the object 
of enabling the authorities to be satisfied as to the efficient work- 
ing of the light previously to the vessel taking her departure from 
this port for the Mediterranean, which she will do in the course 
of afew days. The electric lights on board the Téméraire, as is 
also the case in the Alexander, are fitted in a commanding position 
of the ship, and during the trials, which were carried out under 
the supervision of the Admiral-Superintendent of the yard, C. 
Fellowes, C.B., and other officials, every portion of the vessel was 
vividly lighted up, while fora distance of severalhundred yardsaround 
the ship the minutest objects on the surface of the water and the 
land were clearly discernible. Indeed, so powerful was the light, 
that during the experiments the houses and buildings in Chatham 
and Rochester, including Rochester Cathedral and Rochester 
Castle, a couple of miles distant, were brought out into full relief, 
and were clearly discernible as the rays of the powerful electric 
light were directed towards them. The crucial trials, which lasted 
some time—the night being exceedingly favourable for the expe- 
riments—were considered to be exceedingly satisfactory, and it 
was the unanimous opinion of all who witnessed them that the 
Téméraire possesses in the electric light a most powerful auxiliary 


in enabling the presence of torpedoes other obstructions, 
as well as the of any yom hostile or otherwise, to 
be readily and ly ascertained, altho’ some miles distant, 
The electric light apparatus on hoard Téméraire and. the 


Alexandra having proved such @ valuable acquisition to those 
vessels, the Admiralty has now directed the contractors to put 
similar a) tus on board the armour-plated turret-ship Dread 


nought, which is now fitting for sea at Portsmouth. 
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¥ meeting of the Sev idge Company was held 
cetaeanae acm Tt was sounded very addaiowy 
progress was being made with this great undertaking, and the 
report was unanimously adopted. 


Tue Baltimore and Ohio Railway Company has presented to 
the Secretary fur War a claim on the Government for transporting 
troops for the protection of its line during the strikes. This 
causes indignant surprise, no similar bill having been presented by 
any other railwey company. 

Mr. THhompson, general manager of the Pennsylvania Railroad, 
promises to exhibit at the forthcoming Pittsburg Expo-ition, an 

ine and two passenger coaches, built by George Stephenson in 
1833. It is said these were built for a railroad in New York-—no 
doubtthe Albany and Schenectady—and that they comprised the 
first train that ever ran upon a railroad in Pennsylvania. 

In @ distance of fifty-four miles on the Oroya (Peru) Railway 
there are sixty-one tunnels. The ‘summit tunnel” is the longest 
—3850ft.—and at an elevation of 15,648ft. above the sea. Wherever 
necessary, the tunnels are lined with stone masonry. The line is 
on a 4ft. 8in. gauge. The rolling stock is American, most of the 
locomotives having been built at the Rogers Works, New Jersey. 

THE small railway companies should be on the alert. The 
Liverpool Mercury draws attention to the recent decision of the 
Railway Commission that such companies are entitled to terminals 
on the Clearing House scale at 1s. 6d. per ton on station to station 
goods, and 9d. per ton on minerals, has changed several of these 
lines from non-paying to dividend-paying lines. Lut this arrange- 
ment is unpalatable to the great companies, and the Great Western 
and the North-Western are going to alter the scale from 9d. to 
3d. for minerals. The Clearing House meeting takes place at 
Glas; immediately, and its proceedings should be carefully 
noted by all little companies to whom the terminal allowances 
are an important source of income. 

Tue New York World says—‘‘It is within the mark to say, 
reckoning the loss of the earnings of the men who went on strike, 
and of the men whom they directly forced to strike, and of the 
men who were indirectly kept idle by the strike, the cost of 
quelling the riots—including the pay, transportation, and eubsis- 
tence of the militix and regular troops—and the actual damage to 
property—reckoned at a million and a-half pounds sterling in 
Pittsburg—the strike and the riots have cost the couutry four 
million pounds sterling. This is equa! to a total failure of the 
tobacco crop throughout the country for a year. A Pittsburg 
paper estimates the Tinbilities of the county at 113 dols. per voter. 
The annual levy of Pittsburg will be increased from 600,900 dols. 
to 1,200,000 dols. In other words, for the next twenty years every 
resident in Pittsburg who pays taxes will have his annual burden 
doubled because of this destruction of property.” 

THE plans of the proposed railway to Gourock have been com- 
pleted, and will at an early date be submitted to the directors of 
the Caledonian Railway. The railway—a double line—will leave 
the Greenock branch of the Caledonian Railway at the present 
goods station, and will be tunnelled thence through the upper 
portion of the town. The tunnel passes under the Well Park, the 
South-Western Railway at Wellington-street, and the Cemetery, 
and emerges to the west of the Mariner’s Asylum—a total distance 
of-two miles. The tunnel will be an average depth of 60ft. under 
the town, and the route selected will interfere with very little 
valuable property. The railway crosses the road at Gourock near 
the tollgate, and goes with a gentle curve round the inside of the 
bay. is portion of the line, which is in the sea, will be built of 
masonry, with two large bridges 100ft. broad, and in this way the 
foreshore will be little interfered with. The station and wharf 
will occupy what is now Kempock Point. With regard to the 
annexed harbour scheme, a timber wharf, from the station east- 
wards along the line for a considerable distance, will be built, and 
breakwaters of masonry, each 800ft. in length, and with rail- 
way connection, will be.built across the bay trom the toll on the 
east side and the steamboat wharf on the west, leaving an opening 
of fully 600ft. The enclosed harbour will be about 400 acres in 
extent. The total costis estimated under £310 000. Without the 
east breakwater, which could in the meantime be left in abeyance, 
the cost would be £260,000. Great interest is being taken in the 
railway in Gourock, and it is expected the Caledonian Railway 
Company will look kindly onthe scheme. We, the Glasgow Herald, 
understand that in the event of the bill for the railway bein 
passed, Sir M. R. Shaw Stewart will be willing to feu the smn | 
between Ashton and the Cloch. 

At the instance of a body of London ratepayers and railway 
authorities interested, it has boos determined to take the necessary 
steps for applying, during the next session of Parliament. for the 
requisite powers for connecting the South-Eastern, the Brighton 
and South Coast, the North-Western, the Midland, the Great 
Northern, and Great Eastern Railways. The plan is so laid out 
that the site of the authorised new streets extending from Picca- 
dilly-circus to Hart and Old-streets, and from Charing-cross to 
Tottenham-court-road, will be used for the construction of under- 
ground railways; and soa large amount of compensation will be 
received from the railway autherities, which will go largely towards 
recouping the metropolitan ratepayers for the outlay of the property 
which will be required for the formation of the new streets, and 
to the constant diminution of the metropolitan rates. A great 
saving in the amount of the parish rates and taxes, it is alleged, 
will also accrue to the existing ratepayers in the districts traversed 
by the railways. In order to obtain from the public the subscrip- 
tion of the necessary amount of capital, it is proposed that the 
railway authorities interested should give a guarantee for the 
payment of a small rate of interest. The construction of such 
railways must prove, it is believed, a great convenience to the 
public; and also, by the multiplication of so many additional 
London central stations, to the trunk railway companies interested. 
According to a statement which has been made by Mr. Fulton, 
the engineer, the a amount of capital required for making 
the railways, would be about £4,000,000, but at present only a 
very small amount of this se would be required. If the 
necessary capital were provided by the six railway companies 
referred to in due proportions, the sum to be subscribed by the 
shareholders of each would be comparatively small. 


At the half-yearly meeting of the Great Northern Railway 
Company on Tuesday last it was announced that the dividend was 
much reduced. The explanation was short, but very unsatisfactory 
—that the two unfortunate accidents last year, at Abbott’s Ripton 
and the Arlesey siding has cost the company no less than £100,000 
in personal compensation. But for this they certainly would have 
been able to pay as good a dividend as at the corresponding period 
of the previous year. It will be remembered that both these 
accidents were proved to be of the class preventible by the appli- 
cation of automatic continuous brakes; probably the reduction in 
dividend will teach the lesson that one or other of the most simple 
brakes already proved efficient would have avoided this enormous 
waste of money, and the misery which these accidents always 
incur. The report stated that several important lines, principally 
in Derbyshire, now being constructed in conjunction with the 
London and North-Western, were in a forward state, the company 
having already expended nearly 24 millions as their proportion of 
the cost. The company had spent in compensation for 
injury in the last eighteen months no less than £109,518. Th 
had charged the revenue this half-year with £44,222, whi 
included provision which they deemed quite sufficient to meet all 
outstanding claims in respeet to the Arlesey accident. The 
A! bott’s Ripton claims were all settled. They had now spent on 
the block and interlocking system no less than £309,886, 
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or chloride of cobalt, or chloride of r, mixed with a little gum 
or sugar, produces a *‘ magic ink,” which is made visible by warm- 
ing, either by holding against the stove or over a buraing match. 
Potassium ferrocyanide in solution may also be used; but this 
requires a developer for which either copper or iron sulphate may 
be employed. ith the former the writing will appear in brown 
and vith the latter in blue colour. If these inks are used, 
probably many cards wlll be posted without apparent address, 

AccoRDING to the report given in the Electricité, there were 206 
cables laid, having a total length of 80,000 kilometres, by the end 
of 1874. The Journal Télégraphique gives 269 as the number of 
cables in position in 1876, representing a length of cable equal to 
63,989°78 nautical miles. The entire network of submarine cables 
is owned by twenty-one private organisations and seventeen govern- 
ments, These twenty-one private companies own 149 cables or a 
length of line equal to 59,547°55 nautical miles. The most in- 
fluential of these companies is the so-called Eastern Telegraph 
Com , Which alone esents thirty-nine cables of a total 
length of 14,502°75 nautical miles. The next largest is the Anglo- 
American Company, with seventeen cables of 12,315°12 miles 
length. Of the governmental companies, the Indo-European has 
six cables of 1721 mileslength, France has twenty-six cables having 
a length of 673 miles, Germany twenty-one cables with 149°25 
miles of line, Of the entire number of cables forty-five, with 
20,895°12 miles length, are worked independently by the St. Peters- 
burgh Telegraph Company ; the others are either entirely or in 
part worked in d with specific contracts made. 

TWENTY-FIVE years ago Mr. Eckfeldt, who was then Assayer of 
the Philadelphia Mint, submitted the deposit or dust upon the 
roof of that establishment to an assay, and extracted an ounce of 
standard gold from 380,100 ounces of dust. A few weeks ago this 
experiment — says the Philadelphia Evening Telegraph — was 
repeated by direction of Governor Pollock, and a quantity of dust 
amounting to 1732 lb. was removed, This has just been submitted 
to the usual process, and has yielded 42 ounces of standard gold, 
and ounces of standard silver, a total of about 850 dols. Every 
week the floors of the building are carefully swept and the accumu- 
lation preserved, and once a year, prior to the winding up of 
accounts, the woodwork of the refining-room and the gloves of the 
employés are burned to ashes, This, together with the accumulated 
sweepings, is conveyed to the sweep cellar, where it is ground in a 
mill and sifted and washed-in a machine, the pulverised metal 
being caught up by mercury, The residue of the dirt is then dried, 
barrelled and sampled. and sold to sweep smelters, who purchase 
it at the rate of 15 to 25 cents per lb , according to the amount of 
pulverised metal contained in the samples. So far this year about 
260 barrels have been sold, a large proportion of which was pur- 
chased for a London firm. 

A RECENT in’ for the production of alum consists in treating 
shale by adding the requisite quantity of acid at once to a charge of 
the shale, and subsequently transferring it successively to other 
charges. Thus three vessels are used to which shale is supplied, 
and to the first is added the whole quantity of acid to constitute an 
equivalent for all the alumina and other bases to be extracted from 
a fullcharge. After this has been boiled for a sufficient time the 
solution is removed, and transferred to the second vessel contain- 
ing shale, and after digestion to the third vessel, and after 
digestion therein the liquor is run off for the manufacture of alum, 
The first vessel having been emptied is again filled, and the 
second of the series has now a full charge of acid boiled upon the 
shale therein, the solution being then transferred to the vessel 
from which the finished liquor has been run. After boiling here 
it is transferred to the refilled vessel, which now becomes the 
third of the series, and thus the process goes on, the pan which 
has been for digestion with the fresh charge of acid being the one 
to be emptied and refilled. Thus the fresh acid is digested upon 
partially exhausted shale, and extracts as much as possible of its 
alumina, while the partially saturated acid is digested upon the 
fresh shale, and is thus all, or nearly all, taken up. Sometimes 
two instead of three vessels may be ewployed, or if the solution is 
desired to be entirely neutral or “‘ sweet,” then if it should prove 
necessary more than three may be used. In like manner the series 
of digestions may be used for the production of the ordinary and 
basic alumino-ferric compounds from bauxite or shale, or from 
both. 

THE suggestion that a double service of pipes should be laid for 
urban supply, one for potable water, and the other for water to be 
employed in washing and for manufacturing purposes, gains 
some force from a recent rediscovery which seems to indicate 
that for the latter uses a mixture of organic impurity may some- 
times bean advantage. An eminent French chemist, M. Gérardin, 
has, according to Cotton, published a pamphlet in which he main- 
tains that the causes which render water good or bad for manu- 
facturing purposes have no relation to its purity, but that water 
largely impregnated with sewage matter is frequently possessed of 
important manufacturing qualities, while the pure water of 
artesian wells is much inferior in industrial value. He gives the 
following curious instances in point :—A person at St. Denis, who 
employs the muddy waters of the Groult, which marks 74 deg. of 
the hydrotimetre, for washing wool, failed completely when he 
tried to adopt the water of an artesian well, which was perfectly 
limpid, and marked only 44deg. A manufacturer of gelatine, at 
Paris, was stopped in his work one day, when the water company, 
which had formerly supplied him with Seine water, changed it, at 
his request, for the pure water of the Vaune, lately brought to the 
capital. Once the fact was ascertained, the Seine was supplied as 
formerly, and the manufacture proceeded as usual. M. Gérardin- 
says that the industrial value of water depends greatly on the 
facility with which it deposits matters contained in suspension. 
Testing with milk of lime, the best water for manufacture is that 
in which the lime is deposited the most rapidly. The best manu- 
facturing qualities are never found, he says, in water which gives 
much bubbles orfoam. If water which is found suitable for manu- 
facturing purposes be examined by means of a microscope, of at 
least 1000 diameters, it will be seen that the particles left in 
suspension are inert, or only affected by gravity, while water 
found unsuitable for industrial purposes seems animated by a 
gyratory influence which overcomes gravity, and keeps them in 

tant suspension. M. Gérardin gives this movement the title 

of “‘ Brownien,” after the English botanist, Robert Brown. This 
gyratory movement may be destroyed by the introduction of 
organic matter, &c., in the state of putrefaction, and then it be- 
comes easy of decantation, and, in the industrial sense, good water. 
On the other hand, he has not found the means of giving the 
gyratory motion to any water which does not already possess it. 
The curious inference drawn from these facts is that sewage water, 
and the waste water of certain factories which are turned into 
rivers, while they corrupt the waters of such rivers as s 
tability, endow them with important manufacturing qualities. 
us, the waters of the Seine above and in Paris, which are 
relatively valuable for eS re are still more so after 
the contents of the great sewage collector has been emptied into 
them ; while, it may be observed, the ponderable matter hecomes 
deposited within a very short distance. a. ' 














TuE Government nt of Bengal is understood by the Indian Rail. 
caalusive ‘poavilegea the Boaretary of ‘Beane bas grated 80°the 
Cooper’s Hill engineers, 

THE West-end branch of the Bank of in Burlington- 

has recently been cleansed out: wh apaba Messrs. 
Sons’ steam ; 


and performance _ 
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AtrEMPTs are being made at the Royal Arsenal to luce steel 
shot, which shall be at once economical and effectual in hardness 
and penetrative powers. It has been found that steel shell turned 
into shape loses its hardness; but a manufacturer has submitted a 
description of cast steel which promises to fulfil all the requisite 
conditions, 

IN removing the batteries to fill in the sea walls at Craney 
Island, Norfolk, damaged by the storm last March, the workmen 
have taken out, so far, about twenty 32 lb. solid shot and two 
Yin. loaded shell, which are su by the Army and Navy 
Journal to have got in acciden’ in the confusion of throwing 
up breastworks hurriedly by the Confederates in 1860. 


THE commission of advice to the town council of Amsterdam 
having unanimously recommended the extension of the Liernur 
sewage system over an area equal in extent to half the town, and 
chiefly consisting of the newest and most hang sau y na: alas 
the council have, without a division, voted the first instalment of 
the extension, a length of about two miles of mains, at an estimated 
cost of about 90,000 florins. 

Mr. Biytu, C E., Edinburgh, to whose opinion the question 
relating te the proposed new bridge over the Dee at Aberdeen had 
been referred, has addressed a report to the Lord Provost and 
town council. He submitted an altered plan of a granite bridge 
of five spans, which he estimated would cost £19,000, and which 
Mr. Fife, of the famous granite quarries at Kemnay, had offered 
Scemiew for that amount. The report was at a recent meeting 

to, 


THE first stone of a new bridge over the Regent’s Canal was 
laid on the 11th inst. The new bridge is to be erected at a cost 
of £13,500, a little to the north-west of the old one, which was 
built in 1814. The superstructure will be of wroughtiron, let into 
abutments of red brick capped with Mansfield stone. Its span 
will be 50ft. and its total breadth 60ft., of which 36ft. will form 
the roadway, with a wooden I setyenreren and an asphalt footway 
gga on either side, e existing bridge is only 26ft. in 
width, 

ANOTHER submerged village discovery is reported from the Lake 
of Geneva. A tourist having lost his trunk, two divers were 
employed to search for it. While they were below water they 
found what they supposed to be a village, since covered by the 
lake. Their statements led to an investigation of the spot by the 
municipal authorities, who convinced themselves of the truth of 
the extraordinary account of the divers. The council of Vaud has, 
it is stated, decided to have the site of the dwellings enclosed, and 
to drain off the water. 


OnE of the hydraulic swinging bridges at the west entrance o 
the Morpeth Dock, Birkenhead, was last week being 0; for the 
purpose of being cleaned, and when about midway it broke in two, 
one portion of the structure falling into the dock. Fortunately 
there was no one on or under the bridge at the time. The bridge 
is worked on a ‘‘ram” by hydraulic power, and is the property of 
the Mersey Dock and Harbour Board. It was constructed about 
ten years ago by Sir W. Armstrong, of po ae tee a and is 
of wrought iron. It isnot —— that the bridge will be repaired 
for several days, and its fall will prevent the departure of several 
steamers that are at present in dock, in addition to being an 
impediment to the conveyance of heavy ic, on account of its 
central situation, The structure is 140ft. long by 27ft. wide, and 
was built at a cost of between £3000 and £4000, 


Tue Australian mail which arrived a short time since 
brought intelligence from Perth, Western Australia, of the 
extraordinary disappearance of two islands—the Barker Islands— 
and their inhabitants, It appears that during Mr. Weld’s 
administration, Captain Fisher, a Tasmanian capitalist, purchased 
fromm the West Australian Government the right to remove guano 
from two islands on the coast, described on the chart and known 
as the Barker Islands, and situated in lat. 14 S., long. 125 E. 
Captain Fisher despatched three vessels in April with urers 
and appliances for shipping the guano, but when the vessels 
arrived at the place where the islands were known to be, there 
was nothing to be seen but water. The islands had disappeared 
entirely, how and when is at present a mystery. It was generally 
supposed that Australia lay out of the line of active volcanic 
agency, so that the phenomenon is all the more remarkable. 


THE statistics of the mercanéile navy of Italy for 1876 have just 
been published, and they show that on the 3lst of December of last 
year there were engaged in the service 280,621 men. Of these 
153,022 men were afloat, while 55,609 men were employed in 
‘marine arts and industry.’ There is therefore 2 considerable 
reserve on which to draw in case of extreme necessity. The 
number of steamers and sailing vessels at the same date amounted 
to 11,045, with a tonnage of 1,078,869, that of steamers not exceed- 
ing 57,881 tons, Of wrecks which occurred ‘in our seas’ during 
1876 there were 83, of which 72 were of national and 11 of foreign 
vessels. In foreign seas 45 Italian vessels were wrecked, involving 
the loss of a the amount of lire 5,015,170 and 72 men, 
Three of the vessels wrecked on the coast of Italy during 1876 
were English. The arrival of the cial st the Pelovo 
at New York from Messina, in 15 days and 19 hours, is noted as 
an instance of great —s The vessels comprising the 
squadron at present ancho in Taranto consist of the 
ironclad Venezia, Roma, San Martino, and the dispatch [boat 
Antheon. 

In 1873, the assistant-secretary of the Marine Department of the 
Board of Trade conceived the idea of using inextinguishable 
able lights by throwing them from a mortar out to sea; and in 
May of that year an experiment with one he had prepared was 
tried at Shoeburyness. It failed, owing to the packing or case 
with which it was surrounded (cork) not being strong enough, or 
not being put together strongly enough to stand the charge of 
powder used. The result was, however, so far satisfactory, that, 
although the light then used, ‘‘ Holmes’s Life Buoy Light,” broke 
from its cork packing, the case containing the sbasshemoie travelled 
about 200 y and the light from it burnt throwing up flames from 
the mud at the bottom, that is to say from a depth of 4ft. Mr. 
Holmes appears to have allowed the matter to rest for about four 
years, but recently he has ected the plan, and some 8in. and 
llin. shells containing his light have been fired from mortars at 
Shoeburyness with great success. The range obtained was about 
800 yards, and the light given out was, says the Nautical Magazine, 
very good. The idea as submitted was, that they would be useful 
as throwing a strong light on ships wrecked on the coast in a dark 
night, and thus be the means of saving many lives, There cannot 
be any doubt of their use for this purpose, if the current would 
not carry them away from the wreck, or if by any means they 
could be kept on the spot. They would, however, be invaluable 
in naval warfare, especially to light up the sea round a ship at 
night. For instance, by firing a few of these from a ship when a 
boat attack is ex , the manceuvres of a) ig men, boats, 





or vessels, would be literally “‘ brought to light” on the darkest 
night. The darker the night the more the light. The 
interesting fact about them is, that pst are quite safe. only 
burn when their case is punctured immersed in water, and 
although they send out a column of intense flame and white smoke 





« 


5 | several feet in height they give scarcely any perceptible heat; 
| $hey are incombustible and pon-explosive trew iss 
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THE PATENT, JOURNAL 

Condensed from the Journal of a ofthe Commisonr of Potent, 
Grantsand Dates t Provisional Protetin for Six Months | *t 
1891. Sigua’ Oharion Manle in the manufacture of the Founpations of 


site Hiri, soto near ‘ear Hoven, Franca Apr wi ition 


'UMAN 
Ye euabiing Wael °*s to tows on the Beawhce of Waren Walter 
London.—28rd , 1877. 





2 79, An im: aystem of Dav and Mane Wancuns basta ‘pom. the 
penciole a twenty-four hours’ d time, eT Ou ee, 
‘och an Johann maton Dagobert Obach, Brixton- 


2560. Improvements in apparatus for Measurtxe Distanogs, Sidney 

Johnson, Strand, Westminster.—4th July, 1877. 
2680, Im: sanenitn in Harness Hooks, suitable also for other . 
Henry Davideon , Builders’ Arms Inn, Old Ford-road, London.—llih 
us Mote hearty, art lis +9 — of Be were and Decorating Mounprnes for 
F Hermann Bernhard 


d other Frames, 
Bohimer Ball's Fondroad, ilington, London.—A communication from 
2745. An pone ved Pont 1 ae Hoxethn fekeems:: ‘Caadlal Toubhin 
ORTABLE an 'OLDING Ta ASTON es 


#6. Improvements eth tne method of and for A’ 
PARALLEL Vice, Wilson Riley and Henry Mullen, Keighley, 





s_roreshire 18 July, 1877. 
2806. Anim ForNAcE-GRATE, William Arena Martin, Charterhouse- 
ttre =e -circus, ot tas'enacn He 1877. 
“ of Wan bggpere te cable also 
also in} pet to publ , hotels, model. } o 


ee ty aap river wollen on, ii on, and drainage, Edmund Thomp- 
son, London,—24th nt 1877, 

2836. Improvements e manufacture of Iron and ie Richard 
Howson, Middlosbroas -on-Tees, Yorkshire.—25th July, 1877. 

2854. Improvements in ARDING ENGINES, innubionneates, and ScRIBBLER 
Gesnese Enaines, Harry Marsden, Providence Mills, Huddersfield, 

orkshire, 
ba > Smnovennent in Feb agg John Albert Herbert Mosley and 


ver, Leeds, Yorks! 
aie. Rew or improved Fapric or Fruter for filtering chemicals or 
liquid John § Campbell, 8) ireland.—A com- 
munication from Thomas Ross, Cape mg Capeo Good, Hope. 
2860. Improvements in means and a us for APPLYING Heavy O11s 
heehee ae awe PURPOSES, Hy eabus idd and James Kidd, Eglantine- 
, Wan jarrey. 
2862. Improvements in FeLLogs and Tires for the wheels of bicycles and 
other vehicles, Alfred Beck and Thomas Warwick, Birmin 
2864. ee ~ a vie appten of — Power, 
an appliances or appara or 0 power to 
useful purposes, Thomas James Smith, Fl t, London.—A com- 
munication from George Alfred de Penning, Calcutta, India. 
2866, An ee * WeaTHER INDICATOR, Alexander Melville Clark, 
Sera London.—A communication from Veuve Lefebvre, 
July, 1877. 


2£68. Improvements in Srwinc Macunves to be used in the manufacture 

of boots ane other Naw ae pita Frederick Leonardt and Alfred Christmas 
Andrews, 

287 Tnpevemente in VeLocipepEs of two or more wheels, William 


rrison, -street, Manches' 
2872. An improved method of Currina and simultaneously STaMPING 
rea sas one other articles, Gabriel Pernet-Jouffroy, Boulevard de 
bourg, 
2874. improreunente in ANNEALING Furnaces, George Hatton, Kidder- 
m 


2876, Imp teat in and relating to the CyLivpEeR Ports, Vatves, and 
Vatve Motion of Enotnes, Robert William Cladius Armstrong, Milford 
Haven, Pembrokeshire. 

2877. Improvements in RopeMakino Macuines, John Henry Johnson, 
Lincoln’s-inn-fields, London. — A communication from Stiévenart- 
Cambier and Sons, Alens, Pas de Calais, France. 

2878. Improvements in STEAM ENoInes, Eustace Wigzell and Joseph 
Pollit, Bank Foundry, Sowerby Bridge, Yorkshire. 

2880. An arrangement of Semi-AUTOMATIC APPARATUS for TRANSMITTING 
TELEGRAPHIC Messaces with the Morse system, Henry Gardner, Fleet- 
street, London.—A communication from M. le Comte Emile Siccardi, 
Turin, Italy.—27th July, 1877. 

2882. Improvements in the means of PrEseRrvine in a fresh and sound 
state Meat, Poutrry, and Fisu, William James Bonser, Highbury New 
Park, London. 

2883. An improved apparatus for InpicaTinG and SIGNALLING with refer- 
ence to concerted evolutions, James Leonard Plimpton, Bedford-place, 
Pegg vee -square, London. 

“ovpretas employ in the manufacture of SuLpHate of ALummna, and in 
appa us employed therein, Alexander Angus Croll, Coleman-street, 
mdon. 


2886. An improved REFRIGERATOR ‘for repoting milk and other liquids, 
John Henry Wright, Wootton Bassett. 

2888. Improvements in Cranes and WINCHEs, Karl Heinrich August 
Hecht and Hans Heinrich Kréger, Hamburg. 

2890. A new or improved Turnine and Borina Latue, Francis Butter- 
field and John Butterfield Folaer Yorkshire. 

2892. Improved method an stplionnae' for Stopring Runaway Horses, 
wat which apparatus is cable for electrical machines generally, 

inand Arus, Southampton-buil dings, Holborn, London.—A com- 

munication from Pierre Roudel » Paris. 

2894. Improvements in Stop Warcurs, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from Henri Alfred Lugrin and 

Nordmann, New York, U.S. 8th July, 1877. 

2895. im: ements in pene for automatically giving motion 
to the cutter-plate of instruments em vere for Ouareand or SHEARING 
poumms, Seer, or other Animats, William Clark, Oxford-street, 


2897. Improvements in Boots and Sxoxs, Charles Edwards, Jamaica, 
i 's County, New York, U.S, 








2899. An improved m ery or ay tus for Printina Visitina Carps 
and other similar articles, Auguste Magand, Boulevard St. Denis, Paris. 
2901. CrusHina Macuinery, especially suitable for 


Improvements in 

ing , Fitzroy Campbell Mahon, Manchester.—A communica- 
tion from Joseph Thomas Chandler Cove, Amherst, Cumberland 
County, Nova Scotia, Canada. 

2903. Improvements in PiRN-winDING Macuines, Richard Whitehead, 
Swinton, near Le opty 

2005. I hi for Exevatine and Derositine Hay, 
rove bod or other cocaine p-oduce, Percival Everitt, Great Ryburgh, 

2907. ws in Ti118, and in sop used in connection there- 
a checking and recording cash transactions, George Robert 

rd, Manchester. 

se Marvenenes in instruments for Controttinc by Sounp the 
TRANSMISSION of ELecrRic CuRKENTS, and the reproduction of corre- 
Bae + aaa at a distance, Thomas Alva Edison, Menlo Park, New 

erse’ 

2911. Improvemerts in Sears for public places, Robert Reichenheim, 
Monkwell-street, London.—30th July, i877. 

2913. Improvements in Governtne or Reovtatinc the Speen of 
Macuinery driven by animal or hand power, and in the apparatus 
or means to be employed therein, Edwin Powley Alexander, South- 
ampton-buildings, ,London.—A communication from Ernst Got! 
Klemm, Eckernférde, Germany, 








Erith, 
2917. Improvements in machin: for Lastine Boors and Sxoers, William 
Morgan-Brown, Southam: aiid —A communication 


pton- 8, London, 
from Henry G. Thompson, Milford, Bane 55 Connecticut, U.S 
2919. Improvements in the ’ Traps and other 
pes or tubes of soft metal or other TB ae in machinery there- 
for, William Robert Lake, Southumpton- bailing 8, London. —A com- 
munication from Jesse Edward Folk, Brooklyn, New ¥ York, U.S. 

2921. improved Friction Joint or Brarine for TorLer-oLasses and 
chines. Swine Frames, Henry Weybridge Ferris, Portland-terrace, 
Regent’s Park, London. 

2923. Improvements in apparatus for Workine Raiway SiGNazs, Robert 
Burn, jun., Epsom, Surrey. 

2925. Improvements in Stream Borters, James M‘Kenzie, Glasgow, 
Lanarkshire, 

2927. Improvements in InsTRUMENTs for TRANSMITTING, mea and 
Receivino Tetzoraraic Messaces, Thomas Alva Edison, Menlo 
New Jersey, U.S. 


2931. Improvements in Vices, Heinrich Baecker, Femeet) Commas 
2933. Improvements in portable for Ligntr oo Willian 
Robert Southam; London. — A comm 





Lake, pton-' 
«from William *Washington Batchelder, New York, U.8. 
2935. abl lo . ts in a for Poxcumo and SHEARING ee ene: 
lor app! pressure lelville 
jon.—A suuaiieclinn toenail David Brckuo, 
New ‘yore vs s. 


2937. Improvements in Exvetorzs, Alfred Mackrill, Whitefriars-street, 
London. a 


ttlob-| 
2915. Im eon in the Stipe’ Vatves of Sream Encoinezs, John Dooley, | 





other vehicles, 


William Edward Chancery-lane, London.—A. 
communication from "Beojamin ae New York, U.8.—S1st | 


Jul: 
me leer in Froats for CISTERNS, Kdward Tyer, Old-street, 
er | used in’ BuRacuina, Richard Pendle- 


at in. WaeeLeD p Fcuny Gorge William Cockburn, 
in the, cons AXLES in railway cars and 
2949, ar or improved Cop Ta Charles Eastwood, Huddersfield, 


Coannetacsitens, 
from the Bergische Stahl-Industrie Gessell 
Remneheld, Sees 


2955. Say suvearaedil 1 Crocrer Hooks, Zaccheus Shrimpton and John 
William Shrimpton, Redditch, Worcestershire.—1st August, 1877. 
2957. Iniprovements in SmMauu-arMs, the same being specially 
to those small-arms called aes William Christie, Irvine, Sani, 
x. B.— A communication from John Macredie Mure, Annet-Abbey, 


ani. fmprovement in Looms for Weavixe, William Hanson, Bradford, 
008, Improvements in Firt-arMs and in Bayonet rrhiggy— woy oe 











foe) poor 

London. commuind from Eben Townsend ox, New york, 

2967. Toproramente in ERS in Borries and other similar 
ohn Donald M , Poreat-roud, Dalston, Middlesex. 

9. linn in the of AXLE Boxes - 

conn eaten therewith, for the automatic oil 


= tities it 
Tubeloation of axles and shafts revolving therein, Thomas James Smith, 
Fleet-street, London.—A communication from Jules Hignette, Rue des 


Halles, 
=e Improvements in the manufacture of Ancuors, Caleb Bloomer, 
ensington, London.—2nd august, 1877. 


Inventions Recieaenn ee Six onthe on the Deposit of 


8014. Bim nr ce in gmp fae gecms for rail and tramway cars, and in 
suppl: beating tee used th and in aj tus there- 
for, ie nag Clare ch etal lane, don.—A communica- 

Eugene Henry Angmar, New Orléans, Louisiana, U.S.—8th 


A 

feta IT machine for Packtne, bane tw and CoMPRESSING 
Frour, tea, tobacco, and other substances in or parcels, John 
Joyce, Mile End-road, London.—8th A *F 7. 

8026. Improvements in Recerracies for WATER-CLOSET Parer, wrapping 
owt = bf gar May William Ay =, tus Miles, Copake, Columbia County, 

ew Yo 
Improvements in wake mode of TreaTino Harr, and fibre obtained 

bger eiors mh Herbert John Haddan, Westminster.—A communi- 
cation = John Foster Greene, Brooklyn, New York, U.S.—l4th 
August, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 


2805. Hypraviic Bo.t-Makine Macuinzery, Andrew Betts Brown, Edin- 
aor h.—14th August, 1874. 
aNUAy Carriaces, Michael Henry, Fleet-street, London,-—21st 
874. 


gp er 87: 
2810. RatLway Carniace WHEELS, Serge Haseltine, Southampton- 
buildings, London.—14th August, 1874. 
ey « ae Fue. to Furnaces, Thomas Henderson, Liverpool. —14th 
eves 187: 
ms. Bora or Sopa AND Potash, William Hunt, Castleford.—2nd 
ob? ‘Non-CONDUCTING MATERIALS, Fn Chapman Peacock, Finsbury 
Haneef ae —17th August, 187 
2834. Bra Wisk. Snow, thampton-buildings, London. 
—1Tth wen Pes 1874. 
2960, Cur Naizs, Jobn Ryan Danks and Robert Percy Walker, Wolver- 
hampton.—29th August, 1874. 
OLISHING and preee Iron, &c., Alfred Henry Cramp, Brixton, 
London.—18.4 August, 1 
wen Gorrers and iW ienatovatiny Charles Lambert, Hull. —20¢h August, 


1874. 
2867. WaRMING and VENTILATING Bu.prnes, William Truswell and Richard 
Wainman Holden, Sheffield.—20¢h August, 1874. 














Patents on which the Stamp Duty of £100 has been Paid. 
a. eet Printino, Joseph Lewis, Ranelagh, Dublin.—20th 
3 fae vend bi Touses, William Ambler, Bradford.—19th August, 





Notices of Intention to Proceed with Patents. 
1342. MecuanicaL Stoxers, Thomas Vicars, sen., Thomas Vicars, jun., 
and James Smith, Liverpool. 
a. | ead ‘Braxgs, George Planta Barnes, Old Broad-street, 


mdon. 

1357. Hinoes, Frederick Larard, Brixton, London.—6th Ss 1877. 

1375. WatrR-cLosEetTs, Edward Pearson, Old Kent-road, London. 

1887. ActuaTinG Raitway Brakes, Francois Ferdinand Auguste Achard, 

1391, Wire Carp Focnpations, Charles eesley, Manchester.—A com- 
munication from John Hyde.—9th April, 1877. 

1397. Axtz-Boxes, &c., John Watkins, Birmingham 

bay Mm mee Winpene, George Knowles, jun., aad James Edward Hawar, 

n.—1LOth 

1418. Weavine Wire Gauze, —— Bolden, Dukinfield, and Juhn Cassidy, 
Ashton-under-Lyne.—11th April, 187 

1431. VenTILaTING Rooms, William. Byram, Bradford, 

1482. Wetonine MACHINES, John Cheshire Liverpool. 

1488. Motive Power ENoINEs, Alsaendor "Morton Strathern, Paisley. 
1440. Crusnine, Grinpine, and Surracinc Macures, Charles Edward 


eds, 
ig Pe Manure and Rervse _Reorpracies, John Jonas, Fenchurch-street, 
don. 
1443. Games, similar to Curtine, Robert Foulis, Cairnie Lodge, Fife,— 


12th April, 1877. 

1453. Reritecrors, Thomas Henry Collins, Wincheste: 

1458, ne Macuivery, John Thompson, Cloth ] Market, Newcastle- 
on-Tyne: 

1461, Steertnc Apparatus, Anthon Steenberg, hagen,—A com- 
munication from Etatsraad W. Wain.—13th April, 1877. 

eh ham tad of {Metats and Attoys, John Holloway, Jeffrey’s-square, 


1467. Horsr-coLians, George Gambling, Chichester. 
1478. Door and Winpow Frames, &., Peter Jensen, Chancery-lane, 
London.—A comraunication from Hjalmar Bergman.—14th April, 1877. 
1481. Manazuvrine Saips, John Scott ‘Gre SBP, , Sydenham, Kent, 
and Henry Lumley, 8t. ‘James’-street, Lo 
1488, Wooprn Boxes, Joseph William Wileon, denham, 
erick Wade Brierley, and 


1487. Rattway SIGNALS, Jahn Brierley, Fred: 
Walter Wright Brierley, Slough. 
— Avrirerous Sanps, &c., Ernest Bazin, Paris.—16th April, 
1533, Ligutina and ExrinouisHineG (tas, William Robert Lake, South- 
bes yea es London.—A communication from Edward Lindsley, 


—19th April, 1 
1549. Fitters, Francis Henry Atkins, Fleet-street, London.—20th April, 


1877. 
1584. Grinpixc and ORNAMENTING Gass, 7% Jeremiah Eugene Mathew- 
son, Gray’s-inn-road, London.--23rd A 1877. 
1591. sen and CORKING Liquips, T Cockcroft, Birkenhead.— 
adi April, 1877. 
1609. Emery or Conuxpum Wnueets, John Henry Johnson, Lincoln’s-inn- 
no London.—A communication from Isaac Payn Brown, jun.—25th 
1637, Raistnc and meer g PortaBLEe Roors, John Barrow, Mobberley, 
BE gyre ag ot ay Cee a a one err 
PRATTIER AMPS, &c., een, s 
Bu don, oth A April, 1877. 
1668. Net re Noxious Gases, &., George Steward Hazlehurst, 


Run 

1670. Meza; Herbert John rem Strand, Westminster —A com- 
munication from Thomas Da’ 

> peer Power, Frederick eis Bateie Barff, Kilburn, London.-—-30th 

wae Tratnino Hops, &c,, Edward Hales Wilkie, Ramagate. 

1728. Frinorne Macuixes, Alexander Melville Clark, -lane, 
ogi communication from Jesse Bethuel Lincoln ‘May, 


rat +» Re and Sreet, Samuel Richard Smyth, Manchester.—7th May, 
1921. Treatine Stupor Ow, &., Henry. Ed Deenterr: 
lane, Lon hl 


ward Newton, 
don,—A communication from Walter Proctor Jenney. 
‘ May, 1877. 





141 
Looms, Samuel , Manchester.—12th June, 1877, 

2592. Burross, Alexander MacMillan ~ London. * ee 

Vaws, Alfred George | Margetson, Bristol.—5th 


&e., David) McMechan, Strangeways, Man- 

2744. DENTAL ine aca Zanghs, Robert Marston, Lelosster,—-16th Slsth July, 1877. 

2756. KNiFE-CL ES, George Henry Ellis, Bloomsbury, Lon- 
Eustace Carey Prentice, Stowmarket. 

,» and other Fasrewines, Alexander McMillan, 


LITATRES, STUDS 
London.—20th July, 1877. 
2810. Ratuway Carriaces, William Robert Lake, South t 
— communicati 


he flat 








A on from Eugene Payson Kellogg.—24th Jury, 
ar ee Joseph McCabe, Droylesden, 
2896. ' nig By and STEEL, Richard owson, Middleshrough-on-Tees.—25th 


Y, 
2°75. Harvestino Macuines, Bernhard Samuelson and William George 
Manwaring, Banbury. —27th July, 1977. 
2824. Sutpuate of ser ie ‘A, Alexander Angus Croll, Coleman street, 
A neta pe. 38 
Boots and Sxogs, Charles Edwards, Queen’s county, New York.— 
siady Pr July, 1877. 


a 2 Rattway CarriacE Axes, William Edward Newton, Chancery- 
wit oe communication form Benjamin Talbott Babbitt. —3lst 

yi 
oiera --f Froat Vatves, Edward Tyer, Finsbury, London.—lst 


pe Mo 
2957. CARBINES, William Christie, Irvine.~A communication from John 
Macredie Mure.—2nd August, 1877. 
2990, BarBep CaBLE Psnoree &e., Money. Gerdes Fleet-street, Lon- 
don,—A communication from Henry William Putnam.—4th August, 


1877. 
8014. Steam Motors for Tramway Cars, &c., Alexander Melville Clark, 
pce gs London. — A communication from Eugene Henry 


$026. RecEPTACLEs fi or Panes, William Augustus Miles, Copake, New 





York.—8th A 
3089, TrEaTiING Hate a &c., Herbert John Haddan, Strand, West- 
alg communication from John Foster Greene.—14th August, 
Ewan an interest in one of such applications 
shoul Ieav particulars in writing of tt objections to sich a more at 
} of the within twenty-one days after 
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4856. arse Srocks ror anane Har Boptzs, &c., 7. G. Knight.— 
Dated 15th December, 1876. 

This var driaep to lifting ‘the Distal A friction wheel on the end of the 
hammer shaft rolls on a cam, so on the tappet wheel shaft. The hammer 
is lifted slowly at first and with a slightly accelerated speed during part 
of the revolution ; it falls during the other 
4857. AcricurruraL Apparatus, B. Woodsand A. H. Whewell.—Dated 

15th December, 1876. 6d. 


The, conetene: tm, nae Of. &, pembenent tome supported by forward 
travel and steering wheels (acting alternately as land and furrow 
wheels), and by a rear wheel with removable balanced frames of various 





forms to carry skives, tines, or 

other appliances, these framed alternately supported at an angle with the 

ground, and actuated so as to cause their ae &c., to enter the ground 

in succession, by action of the pulling pages i ch also causes the turning 

the implement at each arrival at the 

4858. Ics, G. Du Vallon and J. Ceete—Dated 15th ores 1876. 6d. 
thin rectan; 


A series of gular closed vessels placec are caused 
“ vibrate on an axis in a tank. A freezing die  apercun cal ore pump) 
to flow into and out of them through flexible tubes; the tank is filled 


with meats Ice forms between the vibrating vessels, and is afterwards 

detached by passing hot water through these, 

4862. eh Tor ror Rovine + gp AND Spinpies, 7. K. nha 
Dated 15th December, 1876. 

The coned ot fe the spindle > submitted to the action of an annular 
rotating cutter, which _ prochoes ad mal soumment sheped groove. A 
stud of corresponding shape is screw yer; when dropped into 
the groove it locks the flyer. 

4863. Stranvrs, F. Del Rigo.—Dated 15th December, 1876. 6d. 
This relates to making the foot-plate so that it can detach itself or open 
wists up’ Inverse of the foot against 10 ie the eet of talinge in ene 
ite lev ° foot in the act a! n one 
= et the legs catch by a neck into vertical slots near the ends of 
the plate, rev slote bmn ng slightly narrowed at the caisno and slightly 
ie ay may be y pea. achain. In 
sider vais Gav cinta to pleohead to swing round h ly, then drop 
down vertically on a hinge near the pivot. 
4864. ong eageniy J. Bhaw.—Dated 16th December, 1876.—(Not proceeded 
2d, 


mere are two riders, the first eupported about the middle of the perch, 
which is forked and mounted directly on the axle of the fore wheel with- 
out steering fork ; perch extends back to support Oe oe ne 
rider’s seat over the smaller hind wheel, with which the s 
effected. The first rider with foot-cranks works drivers Cacabeeal by 
endless pitch chains with drums on the fore axle; the second ae 
assists with handles connected by cords to the cranks. 


hae Eases. J. Bttlinger.—Dated 16th December, 1876.—(Not proceeded 


th.) 2d. 

To 4 the external face of the lower portion of each of the upright bars. 
and at right anaien, are attached a series of tubes ca) ay as sliding in 
each other telescopically. The a tubes attach the bars serve 
to pete ri ‘or the pictures, To the anon bey terminal tubes 
are = frames for pork Fore glasses which are adjusted as 
desire’ 


sew. a bages: R. Bramwell, — Dated 16th December, 1876.—( Not proceeded 


The body 10 conical and of pans 2 the neck can be so connected to a 
metallic spout by an india-rubber ball forming an air chamber that when 
the latter is pressed the oil comes out. 

4868. Securinc one J. Brown.—Dated 16th December, 1876. 6d. 

Into a metallic socket fixed on the waist of the boot, "just. before the 
eee Se aap the T hond of an adjusting screw on ‘the skate. Ina 
buckle for the front of the skate there is on one side a short hook 

projecting which engages in holes in the strap, Another way 
of securing the front partis by means of two screws on euch sid, at right 





bn Were ns May vertical screw (whose head 
the sole) scre into the head of horizontal screw w screws Mato 
the body of the the skate 
4870. Laos, J. H. i aoa 8 16th December, 1876. -(4 communica 
tion. }»—(Not a es ith. 
en making bo! net gimp uard mechanism is here caused 


to make two movements for ever, = of machine, so combined 
with motion of the bars, pick pore be, , that the lace is formed with various 
holes, webs, and 
48°71. Finerroor AND OTHER Buitpines, 7. Broadbent.—Dated 16th 


The brick conn i a Ses io gia wy Feelin aasinlie dt 0 
horizontal in the and with 4 straight 
ad kacndaation been beams are made Sears 


pillar at each end ; such ends being brought together, 
fen hop is codon. tho crcl formed, sod a hey ta tnnerted an the 
under 


4872. Drawine Boarp, J. Kay.—Dated 16th , 1876. Gd. 
Hoand the upper inne 2 of a wooden trina, 
run a check, on which is 


ua reine omens ae 
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4875. Evaporatine Pans, C. D. Abel.—Dated 18th December, 1876.—(A 
communication.) 6d. 
This relates to 
tral t are connected b; 

with the shaft, and poeta flat blades 
—- —- in a helical line foes the shaft. These in in descending 
the surface of the pan and scrape off any deposit, moving it towards 

anal Gans tating scoop it over the side. 
4876. Mariners’ Compass, &c., Sir W. Thomson.—Dated 18th December, 

A876. 1s. 

This relates to improvements in the author's azimuth mirror, which is 
duplicated, and the axis above or below the lens, pplying 
(from) auxiliary deflecting —— (adjustable) for a 
zontal directive force on board ship; measuring the v wetieth disectivs 











the stirrers dilute acid or alkali is delivered on the seeds in 
pr sy me fp oe a 


4897. Woop Pavement, J. Arusireng.~ —Dated Nee, Desaten, 8 1876, 2d. 
The wood from which the blocks are to be cut, or the blocks after being 
cut, is or are, after a preserving process, if desirable, subjected to very 


pressure. 
SE as Dien LEGS ant 8. W. H. M. Dowell.—Dated 
19th December, 1876. 
The tire is made of Geinahe and soft yoy ey re con- 


4899. a Boers FoR HorticuLTURAL ae eee E. G. Rivers. 
—Dated 19th December, ape ye 2 L pay ate a 
The boiler is made with pairs me inclining light ly backwards 
over the fire-bars, paves poephen waded chamber infront; 
the mode of securing them beipg designed to ees of easy removal. 
4900. THermomerers, J. J. Hicks.—Dated 19th December, 1876.—(Not pro- 
ceeded with) 2d. 
This relates to a mode of omar 2 | ape sere epee hor ey an 
largement is made on the stem of the thermometer not the 
ito the mouth of the cylinder, the end 
xed on toaglass lump at the end of the thermometer 
stem. The sides of the hole are afterwards sealed or fixed. 
y | Sears anv Scissors, J. A. Walker.—Dated 19th December, 1876.— 


the under blade acts the short end (with roller), 

ever, having its fulcrum => the w ae blade, and its 

other end operated by hand pressure ; the blade is brought back by a 

°°” blades are forced apart benny their joint fulcrum 
a spring. 


el 
The fa aa haan ae forakey. M 
fications ure described 


aes APPARATUS FOR Propucine Etecrric Licut, A. 8. Varley.—Dated 
qe tele hicees a No. 1755 of 1 d, 
tes to improvements on No. of 1867, an tting 
h magnetic tial in the bobbins, by causing the tantt tasutated oeee 
f the electric circuit, and further 





ng 
the fore-and-aft and thwartship correcting magnets, and for the rotating 
corrector ; improvements in compass cards, &c. 
4877. Cotiectine Resipve From Turasuine, &c., Macuines, R. Bridges. 
—Dated 18th December, 1876. 

This consists in placing near the machines a fan or blower, which by 
suction collecta and conveys away the chaff-dust, &c. 
4878. Drawixe Corks, 8. W. Shore.—Dated 18th December, 1876.—(Not 

ith.) 2d. 


wi , 
A blade hke an arrow head, but with the upper surface flat instead of 
barbed, is forced h the cork, then turned at right angles, and the 
cork drawn. About two inches above the first blade is a secon sticking 
out at one or both sides, with contiguous guide plate. In piercing the 
second cork, the last one is cut by the second blade, dir directed to the side, 
and falls off. 

4879. Tune Bowers ror Conservatories, A. Seward.—Dated 18th 

December, 1876. 6d. 

The tubes of rectangular cross section a’ ra ng a little apart on each 
side of the fire chamber ; they are connected by an end band in front, and 
segmental tubes rise from them toa central longitudinal tube overhead, 
which is the outflow for the heated water. Each segmental tube has four 
webs, forming gg ae od baffles ; there is a horizontal web about the 
spring of the arch. The back of the fire chamber consists of vertical tubes 
attached below to a separate base tube and above to an arched tube con- 
necting the ends of the back base tube, which is connected at one end to 
a longitudinal tube. 

4880. Mawvracture or Frock, W. Illingworth.—Dated 18th December, 
1876. 2d. 

The rag machine, ‘or “‘ breaker,” is connected with the “shaker” by 

6.9.5 pn which the air current generated by the cylinder is 

je am ough to carry the material from one machine to the other. 

An opening one 2 thet top of the shaker-box allows egress of the flocks thrown 


4882 SPRING Nome, J. M. Moody, W. B.!M. Slade, ant T. H. 
18th December, 1876.—{4 communication.) 

The 4 laths used are su at their ends by cpringe consisting of 
short lengths of steel or iron wire, rising from cross near the head 
and foot of the frame, and having their extremities bent inwards at right 
angles to enter holes made for them in the sides of the laths. 

4883. Furnaces, H. H. Grierson.—Dated 18th December, 1876. 4d. 

The system of fire-bars is divided longitudinally into (say) two com- 
partments by means of a hollow midfeather (open below) rising to the 
highest —_ 4A the fuel, and having perforations in its sides. Air enters 

the perforations, and impinges on the fuel, promoting consump- 
tion of smoke. 
4884. Rat Jomrs, 4. J. Acaster.—Dated 18th December, 1876. 6d. 

This consists chiefly 1 in using with a rail ribbed A. ved longitudi- 
nally, ribbed, g and wedge-sha ongitudinal keys 
driven in between the Upper and lower flanges of os rails, all nuts and 
bolts being dispensed w: 


088. Snow Cases or Trays, G. F. Smith.—Dated 18th December, 1876. 


On an aaah are ~ts into which are fixed partitions of glass or 
the like, giving no shad 
4887. Operative VaLves or Ain ComPRESsORs, J. Shaw and W. T. Clark. 

—Dated 18th December, 1876.—( Not proceeded wi 

The valves are worked by hydraulic apparatus, its ‘cylinder 
attached to — ene rod of the compressor, and the hydraulic piston — 
to a cross-hi to which — valve spindles of , the compressor are 
attached. Or the here 'y may be ined from vacuum 
at the end of each stroke. Or valves may be worked by a steam cylinder 
and piston, or eccentrics, or compressed air, or tappets on the piston rod, 
or rack and pinion. 

4888. Sipe Vatves, H. Bamford.—Dated 18th December, 1876. 6d. 

This relates to construction of the valve with two principal parts, an 
inner and an outer slide, such that at whatever part of the stroke the 
steam is cut off, the exhaust part of that side of the piston may remain 
ch and the exkaust part of the other side may remain open till the 
end of the stroke. 

4889. Router Skates, A. L. B. Devot.—Dated 18th December, 1876. 6d. 

Between a rocking sole-plate and small table below it are sprinzs to 
bring back the sole-plate to the horizontal. Below tables, arranged one 
over vach axle under the sole-plate, are circular discs with anti-friction 
balls on annular grooves in them ; each disc rests on a roller and moves 
with it. The axles are compound, consisting of a central tubular connect- 
fm piece, and two bollow carrying a roller, at the extremities. 

through a cen’ radial hole in the connectin, which hale 

ay a screw plug coming against the flattened ends of the two hollow 

ns. Each plug is at its outer end prolonged in form of a rod, and enters 

a hole in a plate pa from = inner side of the sole-plate, so that 

the axles are mov to each other. Other modifications in roller 
axles and carriages are Lay woe 

4890. Sewrne Macuines, C. Pieper.—Dated 18th December, 1876.—(A com- 

munication.) 6d. 

On the end of the horizontal shaft is an eccentric disc, a groove in 
which moves a small ey of a lever up and down thus — the 
needle carrier to and fro. At the end of the vertical shaft is rizontal 
eccentric, and into its groov e fits exactly a small running  otekony turning 
on a bolt of the shuttle carrier, which has its fulcrum outside of = 
eccentric, and is held in position ‘at the — side of the bed plate b 
screw. Thus the shuttle may have a near! tened motion an 








larger size. In one ~— arrangement, lever is lifted by - 
eccentric, and acts in y on a ratchet —* thereby providing a pro- 
gress in the turning m the feeding wheel. 


4892. Case anp Desk, eo» Shillington.—Dated 19th December, 1876.— 


(Not 
The lid of the box is in two parts, which are raised to form an le, 
and serve as book or music rest. ey are hi er on the ide, 


inged 
A notch is cut on opposite sides of the box for a Box and cover 
are conn le joints, 


4893. tans, 8. Shaw-Brown.—Dated 19th December, 1876.—(Not proceeded 


with.) 

Cloth is woven from threads of different sizes, ¢.g., a eed six and 
a number four alternately, and subjected to knives with the necestary 
cushion for raising a pile. 
48095. Swe.ts ror Looms, R, Redfern, J. Ashworth, and J. Greenwood.— 

oil is ttached "vigil p= by a set thi 
The sw al » e. a screw to 
tho step sed Y, €.g-, by upper end of 
4896. CLeaninc Gere, &c., 7. I. Baker and W. Francis.—Dated 19th 
December, 1876.—(Not proceeded with.) 2d, 
drying and 


The seeds after yi it in an endless trough _ 
can be revolved on rollers on a table. 
fixed rotating stirrers, and in front of these a tral Oy ade ae SI = 





ing qui by causing electricity, devel 

in other parts of the machine, to pass thee the wires of the bobbins 
after they have been put into the circuit, but before their magnetic 
polarity is reserved, the 7 potential so acquired be con- 
verted into electricity at next reversal of the magnetie polarity; 
Secondly, o rotary motion by means of toothed iron discs in con- 
junction with iron shells which also have teeth ; the discs form part of 
iron cylinders which are ted on a axle, and genet = 
helices of insulated wire, which helices are, by eg pM wn 
alternately active and inactive and in 

= am and shells, which again are rapidly Soubinase as 








4906. bw pe EB. Hatton.—Dated 5th December, 1876.—(Not 
2 


proceeded ) 2 
This is for ms py designs or pat, and consists of two mirrors 
by a l hinge ina frame. One mirror is loose 
in the frame and can be moved to form any angle with the other. 


4907. Weicuine Macuines, J. 7. Bucknill.—Dated 19th December, 1876. 
—(Not proceeded with.) 2d. 

The principle is that of the hydrometer. The floating body is made 
nearly to fit the case, so that a very small immersion pom A the? liquid up 
o ny a considerable distance, The height of the liquid indicates 

e we! 


= wr 4 we ay nnd 19th December, 1876. 4d. 

is consists in using three flat cks arranged triangularly, the ca of 

a burner having three corresponding slits. The cap and gies for 
pec ee Coes are supported on a perforated cylindrical cage, which with the 

wick tubes is attached to a base plate with central depression entering 

the neck of the vessel. 


4909. Stream Props, H. G. Harris.—Dated 19th December, 1876. 6d. 
This relates to combination of a peculiar cylindrical revolving steam 
valve, with a cylindrical reciprocating or other eee yalve ; ~ 
position of the latter valve is governed by the work done by the pump, 
small cylinder piston, connected to it by rod and lever, and contro! od 
by a spring, being actuated by pressure of air or water in the air vessel 
ot the pump. Again, one or more cylinders and pistons d to 








4925. Heatinc anv Cooxrne, J. Bell.—Dated 20th December, 1876.—(Not 
ed with.) 2d. 


xoa7. Srups ror Dress, W. Nelson.—Dated 21st December, 1876.—(Not 


proceeded with.) 2d. 
The shank is riveted h the back disc, and its front is divided 
a circular stud, so that the divided when 8 out at right 


by a 
angles, may be held by a flange on the front 
bee Two-wHrELeD Venictes, J. R. Yule.—Dated 21st Decemper, 1876.— 
The driver's seat is in front at top. There are front and side windows, 
and a door at the back; the seats form Lager sides of a square. Below 
the front seat the body ‘is cut away for the axl 
4929. Looms, R. H. Hutchinson and P. Palo. —Dated 21st December, 
1876.—(Not proceeded with.) 2d. 
The head and arm of the doll head are connected to a blade spring to 
give elasticity, and lessen friction on the healds and yarn. 
4930. Foraine Botts, W. E. Gedge.—Dated 2lst December, 1876.—(4 
communication.) 
For a bolt with round head and square neck e.g., the bar is 
a rolling or mill which makes the square neck, and 
provides sufficient os ae for ~ ———- of the head. en a 
self-acting machine, cuts the rod and fashions 
the head — asingle md The bolt is ‘forged cold. 
o. Looms, M. Tomkinson and W. Adam.—Dated 21st December, 1876. 


mae relates to im; Loperagracn on No. 4150 of 1876. Two treadles 
used, three upper rollers or tumblers, and a double catcher for binding 
the fabric with leaves, A balance weight is attached to the front roller. 


4932. Warerproor Parer, J. W. Clayton.—Dated 21st December, 1876. 
2d. 


The paper is treated with a hot co: Sie ers of resin (twenty parts), oil 
(three parts) and finely powdered (one part; 
4933. Macic Lantern Suipes, J. Fan hes Qlst December, 1876.— 
—(Not proceeded with.) 2d. 
This consists in making the rack lever and other rings and mechanical 
work in one piece by stamping, or spinning, or both. 


4936. Countinc Macuines, J. Reilly.—Dated 2let Deoember, 1876. 6d. 
On the turnstile shaft is a worm gearing into a worm Ne yrs which has 
fixed to it a bevel wheel fitted loose on the plain part of a screw that 
has on its screwed a nut carryinga finger. This bevel wheel gears 
into a central bevel wheel which gears into another, also loose on the 
plain part of the screw. On the central wheel is a graduated dial with 
othemany fingers. A clutch box fixed on the gears with either 
bevel wheel. The movements of the turnstile arms are indicated up to 
100 on the dial, and the nut and finger on the screw indicate hundreds 
and thousands. When the nut arrives near the far end of the cools. a pin 
on it moves a reversing bar and weighted tumbler lever, thereby sh: 
the clutch box to the other bevel wheel, and reversing the motion ~ the 
screw, and brings back the nut and finger, indicating additional hundreds 
and thousands. 


4937. Sree, Crank Axes, Sir J. Whitworth.—Dated 21st December, 1876. 


6d. 

The shaft (vf cast steel) is forged and holes drilled through its centre 
from end to end, and through yo eon of each of the crank pins or 
portions of the crank emb rod (to increase resis- 
tance and facilitate lees ‘Afterwards the metal is heated and 
plunged in oil. 

4939. Distitiixe. A. L. Normandy.—Dated 21st December, 1876. 6d. 

Steam is led into an inner chamber enclosed in liquid—to be distilled— 
partly filling another. The condensed liquid with any uncondensed 
steam is led into the inner chamber of a next set, while steam generated 
in the liquid round the first inner chamber is also led into the next inner 
chamber. This may be repeated; or the last inner chamber may be one 
of two in an outer cham r entirely filled with liquid to be distilled. 
The steam condensed in the upper chamber, with the liquid from other 











throttle valves in the steam pipe, and communicating on one side with 
the suction pipe or air vessel, govern the supply of steam by the work 
done by the pump. 
4910. Crank Suarts, R. P. Houston.—Dated 20th December, 1876. 6d. 

A crank shaft is built up by bolting the webs of the cranks to the shaft 
instead of forging in one . The pin also is made in a separate piece, 
and the two webs and the pin may be forged in one piece. 


oe. — Fort to Furnaces, R. Healey.—Dated 20th December, 


RR ~ r is fixed above the furnace door, of, say, a double-flued 
boiler, and kept eng bey with reed —_ passes ‘down into a box with 
crushing rollers be! i two shoots into two boxes placed 
one in front of each furnace ; in each box is a revolving fan which throws 
the fuel forward into the furnace. 

4913. Sprinos ror Raitway pg 44 W. Lockwood.—Dated 20th 
Se my pope 

relates to a com ion oh. with the cambered 

plate spring. The latter is made of plates rough a metallic box 

fitting into the sy box ; a rod secured to the top side of the box retains 

the spiral s it passes through a plate in which are recesses for this 
spring, an peoy! ‘a nut at its upper end. 

4914. Ro.iine Francep Rats, &c., F. Hobson and H. H. Dyson.—Dated 

20th December, 1876. (Not roceeded with. ) 2%. 

The flanges are com so that they are not overlapped in the 
successive stages, their edges te turned upwards instead of down. 
— Fans ror Biowino, W. H. Dugard.—Dated 20th December, 1876. 


The a eatetiees part is pe - _ noone flat discs, with central openings, 
fixed by jaws on a shaft. e rings are passages, not radial, but 
peculiarly curved, to conatict “the air emt the centre to the periphery. 
The curve of the passage is at first concave to the axis, then convex, then 

and the passage inishes in section outwards. The space 
between the passages is filled in. The circumference of the case hae th the 
figure of an evolute curve, and the fan is arranged eccentrically in it. 
4917. Gas Srove, J. Gill.—Dated phen December, 1876. 6d. 

is consists of a rectan; cast iron box enclosing another box, the 

ve proper; the space between is filled with some imperfect conductor. 

in. the middle of the bottom is an air passage. Gas enters (from the side) 
a horizontal circular burner in the inner case. The cover is perforated, 
and has a suspended plate, which acts as heat diffuser. Air enters the 
gas supply pipe through openings in it outside the stove. 
4918. Turnino, A. C. G. Thompson.—Dated 13th December, 1876. 6d. 

This relates to use of rotating hollow bushes or supports for the 
a. .¢ to be turned, roughing cutters and headstock : g dispensed 
with, and the material moun’ tween two Sy apee ape . Other im- 
provements relate to the form of the tools an le at which they 
are set. The tools are in some cases hollowed out like a razor. The 
ees ESN ees nes the tool is set with a cant 


. ManvuracturE or Iron, M. Watson.—Dated 20th December, 1876. 


Iron ore is compounded with fluxing material, ‘bonaceous matter, 
and with or es Soe of ‘pot - other c ee 
common sal Dn wi utinating id and 
compressed to bedigntaed bongs. — 

4020. REFrricERATING ras AND Ice > fe W. Radcliffe.—Dated 20th 
December, 1876.—( Not with.) 4d. 

Below a chamber with non-conducting coating (for forties, &c.), is 
a pan with freezing mixture. Above is a small water tank with pocket 
in which is a filter, through which water passes up, then pee pny a 
Laden Addy —aednopa. ogg lmepaleaaaah es names by the 

freezing mixture on its upper surface. 
4921. Treatixnc Frax, &c., J. R. Dry and 8. Anderson.—Dated 20th 
December, 2876. 6d. 

The raw straws are boiled in water containing yellow soap (1 Ib. to 
about 15 son for three-quarters of an hour, then 1b. of soft soap is 
added boiling continued for the same time ; then the ae os 
rinsed, rolled, dried, &c, The apparatus for 
mainly of a series of comb teeth on an endless wick tana ae np 


ble covered 
them traveling wid Se com, nT 





ome Dain, Ee 
ae eae it on Joh iy oad 23rd ~~ np the lower 
me pA A a pret met Apertures are 





b flows into the lower and is cooled ; then goes into a chamber 
containing a float, suspended from a balance ; @ second float 
attached to the other end being in a chamber, into which comes some of 
the liquid to be distilled. The floats work valves, whereby the water in 
both vessels is kept almost the same level. The liquid is drawn off as 
fast as it flows into these two vessels. From the last named it is con- 
veyed to the boiler and to the outer chambers of the vessels first described; 
and from the other float-containing vessel, to a sterage tank. 


4940. aoane THE Sun’s Rays To GENERATE Steam, &c., A. Cordier. 
—Dated 21st December, 1876.—(A communication.) sd. 

A reflector, ~ form of a truncated cone, is fitted on a plate; and in the 
direction of the axis is a round-to; topped glass —— enclosing a boiler 
formed of two concentric shells of shape. liquid to be vaporised 
occupies most of the annular space between Fn latte the rest being for 
steam, which is led away by @ pipe. The supporting plate is mounted on 
: frame with clockwork, which causes the reflector to follow the sun in 
ts motion. 


4941. Lock anp Key, M. Runkel.—Dated 2ist December, 1876. 6d. 

The key has two projections on opposite sides, but not in the same 
line ; after the first has entered the lock, the key must be turned Pena 
half ‘a rotation to let the other enter. Within the lock are 
spring catches not on the same level ; each has to be pushed 
of the projections. Instead of thi e hinges padlocks, a —_— used, to 
through a staple, then through a hole in the f the lock. 


be 
Its end is made conical to separate the two catches under the nie, which 
then engage in recesses near the cone, and the bolt can only be withdrawn 


when the key hes agian spread out the catches. 
4942. Sream Dicoina Macnives, J. H. Knight.—Dated 21st December, 
1876. 6d. 

For propelling in hilly districts, two drums are fixed on the machine, 
gearing ow the driving shaft, and round each a rope is coiled ; one end of 
each rope secured toan anchorage on either Headland. e journey 
one way a he performed by coiling up the one rope, the other by coiling up 
the other, Again, a digging machine is propelled “7 on front or steering 
wheel; this being driven by means of a vertical shaft communicating 
(6.9.5 by bevel and spur gearing) with the axle of the wheel. 

4943. Rarcaer Braces, H. Waterson.—Dated 21st December, 1876.—(Not 
proceeded with.) 2d. 

The axis carries two bevel wheels on hy ee sides of the handle, one 
fixed the other loose. Between is a third at right angles to the other two, 
with both of which it gears; and it turns on an axis at that end of the 
handle opposite to the ends by which the brace is worked, The bevel 
wheels on the brace axis have ratchet wheels with teeth turned in opposite 
directions, actuated by pawls on the handle. A reciprocating motion 
of the handle produces a nearly continuous motion of the brace in one 
direction. 

4944. ive Box AND oan Curprer, F. Holland.—Dated 21st December, 
1876.—(Not proceeded with.) 2d. 

One tube slides, with open end fi it, into ther closed at the 
further end. Near the bottom of the latter is a small hole for the end of 
a cigar; the open end of the smaller tube is ground to a knife edge, and 
cuts the cigar. In one form, the inner tube may be closed near 1ts cut- 
tins edge, and the matches removable on taking off a cap from its other 





4946. et LowErine Apparatus, D. A. Brice.—Dated 22nd Deecexaber, 
1876. 

This aa in joining the two ends of the tackle which are usually 
made fast to the blocks. The ropes, after passing the usual 
blocks, are brought up to the davit Ne huatie end pean through a single 
eg got ae ends joined. The weight at one end of the boat will take 
=2 ie k in the tackle caused by the other end of the boat being 
‘The system is combined with automatic boat-detaching devices. 


4947. Surraces ror Sxatine, &c., J. A. Calantarients.—Dated 22nd 
December, 1876. 6d. 


On a level ‘water-tight floor is poured a sph of e substance, ¢.g., 
a compound of equal parts of sulphate and sulphi —— seu betes, +o! penne 


of the sul, ps 7! ape mene or the sul; about aft part 
of h; phite, d&c.; the substance is allowed to “woudity. 

may renovated by application of heat—e.g., steam conveyed ota 
short parallel slotted tubes,. in a bottomles box supported on castors. 


at one end to prevent | 4948. Roasrixa Fomxaces, J. 7. Dann.—Dated 22nd December, 1876,—44 
municateon.) 
4922. 2 ae Fives zon Pe Cumunt Suir, V. D, De Michele.—Dated Pulverised ore is fed through a 


surmounted by a with 
an orifice just above that of a hot air Air pay He Pa pode 


to keep the blast at an incandescent heat. Injectors 
Siem af ecb clini a altel aaieaaal sae To 
condensation of acid vapours, a coil 


of perforated water pipe, 
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is placed at the top of a , a steam jet admitted at the side of the 
8 cal avon pooaed sneer des coataansd acids. 


1000. Peas arene “— CoMPRESSED deo &c., 8. Marsh.—Dated 22nd 


iui consists in charging a wintsiies veeneed Se 0 Bite tn Se. tS 
ther material, with co air, till po maipap die Aan oh air being 
foro in either directly fro a pump or from a ool, other 
Saetie Again renee tigen are stansing and in 
ca are con o: 
pe 1 ley the proportions for explosion, and Sod are expluded by percun: 


sion or electricity. 
4952. Porasn Aum, 7. H. Cobley.—Dated 22nd December, 1876. «4d. 
Two parts, by weight, of powdered raw alumite, with one part of 
chloride of potassium, are placed in a decomposing vessel, and about three 
pate of sulphuric acid run as on the mixture, which is then boiled till 
Phe ge as vapours are driven off. Then the material is run out on the 
hi of a furnace (kept ata anne red heat) till it begins pe cake, when 
it is drawn off, dissolved with the aid of dry heat, and run off to 
crystallise. The hydrochloric acid fumes are condensed in towers as 
usual. Modifications are described. 
Oe or Terry Fasrics, J. MeCabe.—Dated 22nd December, 
This relates to combination of the Jacquard or other pattern-producing 
machine, with the loose reed, or other arrangement for producing a terry 
or looped fabric, and either with or without the terry beam or beams in 
place of web and bobbins. 


4951. Naits, G. Simpson.—Dated 22nd December, 1876.—(Not proceeded 


with.) 2d. 
Nails cpeeed with notches or serrations on one side only, to increase 

the holding power. 
4053. Ram von Suurs, F Leoni and P. M. de la Tastes.—Dated 22nd 


A raft deck is supported on rhe aye Le iron yong ve the wor deck, 


to which it nearly corresponds two masts work on hinges 
on it, and the rigging and ae are ny AR to it; the ees Se Sahmeewie. 
ere are further, binnacle, and compass, two 


a bulwar! tem 
adders to the lower deck, ig emo long cases round the bulwark, 
In a case of catastrophe, a all on board go to the raft, taking what 
they need, lower the masts and funnel, fasten the hatchways, and dis- 
connect the forelocks on the iron pillars. 


oes 7 Damp Proor Composition For WALLS, &c., BE. Simmons.—Dated 


» Li 

This consists of boiled linseed oil (14 gallon), mutton suet Ags Russian 
tallow (14 lb.), and resin (} 1b.) It is applied in a boiling sta’ 

4955. Tevesvorg, W. R. Lake. x 22nd December, pn communi- 
cation. )—( Not with.) 2d. 

A telescope tube with lens ~ combined with two mirrors fixed outside, 
one and concave, ee the tube, the other small yee of any kind, pe 
the end of a rod in. a line with the tube. The i of a distant 
object is reflected at an angle from the large mirror to the oneal which 
reflects it into the tube. 

4956. Low Water Detector ror Borvers, H. House.—Dated 22nd 
December, 18'6. 6d. 

A small tank is. connected with the boiler by a pipe passing down from 
its bottom to below the low water surface in the boiler. A floatin the tank 
is connected with a dial above, also with a valve in a pipe, descending 
from a whistle above the dial, a certain way down into the tank. When 
the boiler has sufficient water, steam pressure forces some water into 7 
tanks, raising the float, closing the valve, and moving the pointer. : 
low water, the water runs out of the tank = is replaced by Guiete, 
which rushes through the opened valve to the whis 
4957. Gavoine Paper ror Borperina, W. H. a Datel 22nd Decem- 

ber, 1876.—(Not proceeded with.)—(A communication.) 2d. 

Asliding hoard, for the board carrying the sheets, is connected by a 
string to a drum rotated by a ratchet and catch actuated from a cam shaft 
rotated by a hand wheel, which also gives reciprocating motion to the 
gauge rail in vertical guides ; the descent of the gauge follows immedi- 
ately on the partial rotation ‘of the drum shaft. 

4959. Evevatinc anp Loapinc Cut Crops, A. Wallis and C. J. Stevens. 
—Dated 22nd December, 1876.—( Not proceeded with.) 4d. 

This relates to —s ay Aowgr prongs of a oon curve, and 

or @ cross-bar exten across above the 

axis of the drums at the pm seal pd of the sloping Teonamants or trough ; 

placing in the grated hopper thus formed a revolving cylinder with tooth 

which are protruded at one part, withdrawn at another; making the 

trough with its lower ends more nearly horizontal than the part above ; 

mounting it on an 7 trunnions, or pivots, and with part projécting in 

front, part behind, &c. 


4960. Tricycies, R. G. Jack.—Dauted 22nd December, 1876.—(Not pro- 
ceeded with.) 2d. 

To the front end of the backbone is attached a cross bar with braced 
framework carrying a cross bar below, to which treadles are fixed. 
Strong rods of inverted Y-shape, pierced by the backbone, carry the seat 
and steering ee pera | which l latter consists of a wheel with guide ropes 
steering the back wheel like a rudder. 


om. Dryine Manor, &., J. T. Hoyne.—Dated 22nd December, 1876, 





Cold air is forced through a cluster of tubes eee by superheated 
steam in a cylindrical case, whence, heated, it passes to a horizontal 
central es ng then through - Rd, transverse discharge 
pipes to equalisin, ng pipes By ery, from the apertures in its passage, it 
acts on the mate be dried, which is placed over the pipes, 

—- ea ened ror Wire Carps, J. Moseley.—Dated 22nd December, 


This. 9 in uniting a number of folds of cotton or linen fabrics by 
means of an oil proof cement, for the object stated; secondly, using 
silk or waste silk or silk waste, or a combination of these with other 
fibre foundations. 


4964. on EB. Frith.—Dated 23rd December, 1876.—(Not proceeded 

wit 

This consists in passing the material to be embossed between pressure 
rolls enclosed in removable pattern drums or cylinders, 

4965. Bevet Texow Cuttinc Macuine, G. W. Von Nawrocki.—Dated 
23rd December, 1876.—(A communication.) 10d. 

The machine has two tables sloping down towards each other; the 
cutting dises abdve are filed to the required bevel, and driven by drums ; 
their points are set in s —_. The board is operated on first on one table 
then on the other, the tables having suitable guides, adjustable project- 
ing pieces, 
wear Fext, 0. Brooke.—Dated 23rd December, 1876.—(Not pro- 

cei with. 

A woven fabric p ‘treated with composition formed, ¢.g., of three 
of a pulverised slate, and one part of asphalte or bituminous 
matter. 


= Rerort Lip Fasrenines, C. H. Pugh.—Dated 23rd December, 1876. 


In one lug on the mouthpiece is hinged the cross bar, whose other end 
falls into a catch on the opposite lug. Near the centre of the cross bar 
rises a vertical pin, and through the thickness of the bar a horizontal slot 
is formed in the direction of the axis of the retort. Through this slides 
« short bar having a flange at one end and a vertical pin at the other. A 
lever is provided having a hole near one end for the pin fixed to the cross 
bar, and a curvilinear slot eccentric to that hole, for the pin on the 
sliding bar. By turning over the lever, the flange of the sli bar is 
made to press the lid against the mouthpiece. 

4968. Woven sere E. Posselt.—Dated 23rd December, 1876.—(Not 
proceeded with.) 2d. 

Over spun threads of animal fibre are spun threads of gold, silver, or 
= metal. Fabrics, with such threads woven in, are after herwieds 

y 
4969. Air Compressinc Enaines, J, Alexander.—Dated 23rd December, 

1876.— (Not proceeded with.) 2d. 

In one arrangement, the valve rod is acted on by thé piston rod — 
a slide block, which on nearing each end of the stroke compresses a 
— ona collar on the valve rod. The rod is held by a catch whi 

ue g is being compressed, but when the slide block reaches the ~<y of 
stroke, it acts ona r which releases the catch, whereupon the 

valve is shifted in a sudden manner. 

4970. Bueacuine Kriérs, J. Ashcroft.—Dated 23rd December, 1876. 6d. 

This is to bleach goods with headings that will not bear bleaching, in a 
closed kier without injury to such headings. The headings are 
out through two open ings in op “yer —_ kw kier near the top, and hang 
over wooden blocks attached to a a in ote] the n tie 
of the opening; the plates and blocks a ane screw level ber 
top of the kier, firmly holding the heading; the cover “t ng kier 
closed by turning on its axis and screwed down steam-tight. 

4971. IxKsTANDs oR Sorta B. G. Guerin.—Dated 23rd. December, 1876. 
—(Not proceeded with.) 2d. 

This relates to use of a dipping cup in form of an inverted double 
truncated cone ; also an obturator disp! circularly 
4972. FURNACE Bars, W. Wright.—Dated tard December, 1 

To increase draught space and have more equable distribution by metal 
the bars are made > ourved, with perforations to correspond. 

4974. Bicycie Brakes, R. D. McCandlish—Dated 23rd December, 1876.— 
proceeded w 2d. 


‘ot 
Mie brake is word on the back whoo! by meana of a chain with one 
end attached to the lever of the roller or spoon, and the other toa ratchet 





wheel fixed to a of the backbone or the front of. the 
saddle spring, this w moved by a lever in front of vertical 
arm. fete proapecorg ids. wheel is attached to the ratchet wheel 
and worked as an he Weekes bu thte bets Gili to not 


sufficient. See cuadk tr llaenanaed bo savas cha taaell even. 
bad’i MuLEs FoR wk) oe” W. Smith.—Dated 23rd December, 1876.— 


zi red shoe aghrat el Py for giving gradual start and gee check to 
——. "ies antifriction bowls are connected to the carriage, one 


acting on underside of one end of a pivoted horizontal lever, the other 
on the side of the other end. An arm attached to the lower end is 
porte gactt-n the friction of the mule, 


4976. Sreet, L. Kraft and H. Julien Sauve.—Dated 23rd December, 1876. 
fot proceeded with.) 2d. 


Iron is subjeeted for some hours to a red heat in a retort filled with 
carbonaceous mutter, over which is slowly passed a current of nitrogen, 
carbonic oxide, and various carbonated 


4977. Sream- nga) E,. T. Hughes.—Dated 23rd December, 1876.—(A 
commun 
This consists chiefly in a generating coil surrounding the fire box, and 


@ secon or steam coil above the fire-box connected with it.. A water 
supply tank at the side is connected below with the generating coil, and 


an exit from the steam coil admits the steam to the ting apparatus, 
whence it returns to the tank. The tank has alsoa beer 8 oo connect- 
ing it directly with the exit pipe from the secondary e@ stop cock 
ae er Sate tach oll Teuminces husme the toting 
pes. 
4978. Taste Curtery, FE. 7. Hughes.—Dated 28rd December, 1876.—(A 
communication.) 


This relates to ‘‘ scale tang” cutlery, and consists in forming the tang 
narrower than the scales, and making a cavity in the inner face of one or 
both scales to receive the tang. 
49°79. Measvrina —_ DRAWING OFF Laetians, T. ee and W. Black” 

burn.—Dated 28rd December, 1876.—(Not proceeded 2d. 

Within a vessel of capaci pacity are one or more pipes compartments ter- 
minating at their Pn pe the casing of a wae Bey tap which has holes 
corres the compartments. roare pet hvles are made in 
the plug w! ts in the casing. There are on the spindle of the 
valve to o ‘the inlet, also tappets for an air valve, An index 
is worked by the spindle of the main valve. 

4980. Sort Soap, W. Laing. jun.—Dated 23rd December, 1876.—(Not pro- 
ceeded with.) 2d. 


This consists in mixing soap (yellow or white, one pound) with washing 

soda (one pound) and lime water (one _ mn). 

4981. Base age For Testina Corns, G. W. von Nawrocki.—Dated 23rd 
December, 1 876. we of communication. )—(Not eeded with.) 2d. 

One arm of ~ weigh beam has recesses for wr . aibartiecien anda 
so arranged at rent distances from 
the pon ray thata a half-sovereign > te furthest ao or a sovereign in 
the nearest recess, ce equally well. 

. Looms, B. Berry.—Dated 23rd December, 1876.—(Not proceeded 





This cope Bony toa mem spring arrangement for regulating the tension of 
the warp while weavi! 


. STEAM Ponts, 6 G. B. Goodfellow and 8. Hallam.—Dated 28rd Decem- 
ber, 1876. i 

This ne an ejector condenser consisting of a nozzle for exhaust 

— placed within the combination nozzle in the suction pipe of the 

ipe (a valve in the side lets the steam and air escape) ; actuating 

the ~ ve of asteam engine or pump by the ig min F steam from the 





steam cylinder ; a rocking lever and 3) og link along with an auxiliary 
steam for the valves, os ny to obtain a more variable 
stroke of the piston ; a plunger ttle valve for stopping 





the steam engine when the pump ceases to aan an improved throttle 
and stop valve, &. 


4984. Taps, J. Allison.—Dated 23rd December, 1876.—(Not proceeded with.) 
2d. 


Inside the inlet and outlet screwed sockets is formed a rim at such 
distance from the face as to allow the making of a good threaded joint, 
but beyond such rims the screwed pipe cannot pass, thus the pipe is pre- 
served against too frequent checking of area. 

4085. Buckies anp Keepers, J. 8. Crowley.—Dated 23rd December, 1876. 


6d. 

A buckle is formed with a double loop (with tongue) hinged to a plate 
which has projecting pins —s one or both sides to be driven into the 
strap. A double buckle is made with three bars, two underneath and 
one above the loop, a tongue being placed on each side of the bottom 

ones. Grooves are made in the sae or reception of keepers and buckles. 
Modifications are described, 
4986. Ro.uixce Raw Enns, &e., J. C. Hill, A. C. Pilliner, and Ww 
Williams.— Dated 23rd 1876. 

The rail end ia heated and between rolls which will reduce the 
dimensions of the flanges ; then the bar is slit lon cone jr from end 
to end ; then the portions are rolled on edge to the form desired. 

4987. Gas Motor Enotnzs, R. Hollewell —Dated 28rd Deeaber; 1876. 8d. 

In one engine gas is admitted through a rforated false bottom to the 

consumption is gradual. 
Again, in a vertical linder engine a piston rod connects the 
pistons of the explosion cylinder and an air pum oe the pump having 
an inward working flap in its bottom. When the piston descends after 
re the air drawn in under the piston of the air pump is forced 
to the third cylinder which acts as an ordinary high-pressure engine. 
4989. HorsesHoes, C. Lee,—Dated 23rd December, 1876.—(Not proceeded 
with.) 2d. 

A +e made of vulcanised caoutchouc or other elastic material, > 
be placed under and over the aoewe Ss horseshoe, The under part is of 
equal area with the latter, and the raised edge embraces the hoof. 

4991. Licutinc hey i U. Montejo.—Dated 23rd December, 1876.— 
moet nigegeo hey ; Lf. ting by f disc dipped in 
ie r is made self- ing means of a paper iP’ 
nitre, and fixed to the san a wooden pin, which 4 ahead of material 
ignitable by friction. 
4992. Tannina, D. Rowe.—Dated 23rd December, 1876.—(A communica- 
tion.) 2d. 

This Caalete in using the leaves, twigs, or bark of the pimento plant. 

4998. Ispta-ruBBER Dress FOR INVALIDS AND ee J. EB, Bennett,— 
Dated 23rd December, 1876.—(Not proceeded with. 

This relates to an article of vasuuiene arbor to be upplied 
between the legs for or t and urine to another 
india-rubber le which is e apparatus is secured to 
the body by an article of dress similar to fathing rawers, 

4994. Footsteps ror Spinpes, J. Gledhill.—Dated 23rd December, 1876. 
ashe lot proceeded with.) 2d. 
ootstep has a short length of tubing screwed into it, for supply of 
lubricating material. This receptacle is covered by a loose cover capable 
of sliding on the spindle. 
4907. Varnisu. H. G. Bonneville.—Dated 23rd December, 1876-(A com- 
munication. )— (Not promiat with.) 24. 

Salicylic acid is combined in the proportion of about veal oz. to 1 quart 

with any kind of varnish of which alcohol forms the bas 


4908. SrasLe im, ates J. H. Small.—Dated 27th reel 1876. —(Not 


This consiats in laying the surface of the ordinary floors with laths or 
battens, leaving parallel recesses about an inch wide and an inch and a 
quarter to two 5 Be mg deep, as conduits for the water to the main gutter. 
4999. Evimrnatinc PaosrHorvs From Iron, J. B. Krinkel.— Dated 27th 

December, 1876.—(Not p: oceeded with.) 2d. 

This relates to use of dolomite or magnesian limestone in place of the 
ordinary limestone flux, phosphorus having a great affinity for magnesia. 
5002. Encravine anv Cuasino, W. R. Lake.—Dated 27th December, 1876. 

—(A communication.) 6d. 
h carrying a tool in a 


This apparatus comprises two tool en oe 
hollow revolving mandril, and made to aochunecehs at the same time 
alternately with each other three or four times in each revolution. The 
up and down motion is obtained by means of levers a in hangers 
from a horizontal pulley which turns the mandril, the lever being con- 
nected Lacan & ~aalpoaeie the tool stocks and at the other with a 
stationary cam rin; 

6003. Carpina, 4 "Roper —Dated 27th December, 1876. 6d. 

The fleeee delivered by ag doffer is divided nto strips, before it passes 
to the rolling apparatus. On twot one above 
the other, are keyed a number of narrow sellers, which revolve in con- 
tact with each ; the fleece passes between these. 

5004. Rotter Sxares, J. A. Mays.—Dated. 27th December, 1876.—(Not 
proceeded with.) 2d. 

This relates to cpg lubricating liquid by a strip or strand of 
absorbent material placed in a groove in the axle, and connected with a 

reservoir. 





dat: a ce 








CotLectinc anp Removine Borer Sepiment, 4. M. Clark.— 
bok tae 1876.—(4 pe mpage: we Miso te 
This consists in causing boiler wa’ circu on syphon 
ciple through a superposed reservoir in which the soltnent Sepelied: 
wenn ba pipe opens at the surface of the boiler water, the other 


$068. Dien a” mae Stream Pomes, J. H. Heck,—Dated 2th December, 
nae 


This consiste in forming the seatings for the valve of pulsometers in 9 





with fi as to be easily removed ; providing a cap 
armen <r gh th to Pnay, ball valve, and bok g the 
eg om} the steam and lead, 
it dows bo wines th on an by 
an injector from the air vessel as the dies pi g such a) 
ratus for automatic supply of water to steam jeeetes oe a self- 
ig arrangement for opening and closing a pulaometer valve by the 
aston of a float enclosed in a chamber or water trap. 
000'7. PREPARING AND APPLYING OXYGENATED AIR FOR ComBUSTION, WW. 
Morgan- —Dated 28th December, 1816.—(A communication.) 4d. 
A current of air under B perp is brought into violent contact with a 
mixture of sulphuric acid and manganese (decom: 


position being thus had 
without the assistance of heat). e mixture is then conveyed to the 
place of use, : 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Upon ’Change to-day—Thursday—in Birmingham, and in 
Wolverhampton yesterday, business was disorganised by the 
threatened strike of colliers. This, if it occurs at all, will begin 
a week hence, the employers having given the usual fortnight’s 
notice in most cases on Saturday last. The number of colliers em- 
cag a und ~ upon the surface, at the pits throughout 
South hire and East Worcestershire, is set down at 32,000, 
Thowe, 80 gm as they have enunciated their views—and public 
meetings of the men have been held in nearly all the localities— 
are wholly opposed to the masters’ propositions. They decline 
either to wore more than eight hours a day, or to accept money 
in lieu of allowanée of coal and beer. 

The consumers of coal have all the week been trying to increase 
their stocks; and in Birmingham and Wolverhampton colliery 
owners who could promise to to deliver at once could have 
booked heavy orders at prices substantially in advance of the 
quotations of a fortnight since. Some purchases were made, but 
mine-owners, a ting the turnout of the men, could not on 
buyers’ terms sell all that was required. It may, I think, be assumed 
that there will be.no conspicuous cessation of business at the pits 
as the result of the notices which the masters have given. 

Pig iron was scarcely at all affected by the anticipation of a 
strike, though the tendency to ease recently manifested was 
decidedly checked. The stocks of native iron have not been so 
heavy for months past. One firm is spoken of as holding 8000 
tons. All-mine hot blast were firm at £4, and cold blast at £5, 
Part-mine was to be had at from £2 15s, to £3 10s., and cinder pigs 
were quoted as low as £2 5s. 

Middlesbrough iron was offered at last week’s quotations, namely, 
£2 11s. 6d., short weight delivered, with one per cent. off. The 
new prompt payment terms imposed by the Middlesbrough makers, 
with pigs at £2 11s. 6d., give an advantage to the makers here, 
where credit is given. In such cases, however, the brand is of a 
better quality than that quoted at £2 5s. There was a disposition 
by some agents of Cleveland firms this afternoon to take a trifle less 
than the prices of last week. Derbyshire pigs are arriving in in- 
creasing quantities, and they are selling at from 60s. for No. 1, 
down to 52s. for forge iron. Hematite pigs were firmer than a 
fortnight and a week ago, Then at the earlier date the pigs of 
the Sheepbridge Iron Company were 6d. a ton dearer; whilst the 
agent of a oe firm was, by his principals, prohibited from 
selling at current rate! 

Bar cer toro both mative and foreign, was dear this week, by from 
to 

The sheet Penile keep fairly employed, but buyers are less punc- 
tual now than for several weeks past, in the delivery of specifica- 
tions. There is less pressure at the galvanising establishments. 
The demand from Russia for sheets for stove Piping i in particular, 
oo this season should be considerable, is hardly at all expe- 

rien 

Best sheets keep in request at a few of the mills, and common 
sheets are steady, with just a tendency to briskness. Quotations 
remain upon the basis of £8 5s, as the price of the bulk of: un- 
marked singles, though it is possible to buy sheets for as 
at slightly under sere figure. ‘These terms are a drop in five 
months of 10s, per to 

Strips keep with a tendeny te improve, though the quantity 
sold is very much under the capability of the mills, Strip ends are 
sought after by the washer makers at £5, but they are not easy to 
get at that ww Bars are selling for choice sorts at £9, but are 
offered in vai qualities down to even less than £6 5s, 

As to the d iret trades, most is being done by the engineers in 
steam engines and pumps. 

The report of the Canneels and Huntington Colliery Com 
Limited, just issued, states that sinking is going on actively % 
both pits. A depth of 315ft. has been attained with the smaller 
drill at No. 1 pit, and the full diameter has been excavated in this 
shaft to a depth of 66ft. In No. 2 pit the smaller drill has been 
carried down to a depth of 147ft. 

The directors of the Gloucester Wagon Company, Limited, have 
issued their annual report. -They state that in the face of the 
keen competition which the company has long had to contend with, 
it has now more capital than can be profitably be ridge The 
directors therefore propose to pay back to’ each holder of fully 
paid-up stock 50 per cent. of the amount that stands to his credit 
in the company’s books; one-half to be returned during the cur- 
rent year, with interest ‘at the rate of 5 per cent. from 30th June 
last until it is paid, and each stockholder to receive the amount in 
cash or in debenture bonds at 44 oe! cent. Per annum for three, 
five, or seven years, The other half is to be dealt with in the 
same manner at such time as the directors may see fit. The 
guarantee fund amounts to £17,143, and the directors are now 
compelled to take from it £5577 in order to make up a dividend of 
8 per goers for the year. 

he coroner’s inquiry in connection with the boiler explosion at 
the Ravensdale Ironworks on the 26th June, which caused the 
death of eleven people, has been still further adjourned until the 
os of September. The inquest was adjourned for the attendance 
of Mr. F. J. Bramwell, who had been instructed by the Home- 
office to examine the boiler and jm et upon it. Two of the plates 
of the exploded boiler had been taken by Mr. Bramwell to London 
for examination as to brittleness, tensile strength, &c. 

At a special meeting of the Coventry Chamber of C ce, 
on Monday, a memorial was presented from the bicycle manufac- 
turers of that town, calling attention to the doubled rates for the 
carriage of these ea by passenger trains on the London and 
North-Western Railwa: 

On Monday a caasabenen was held in Birmingham between the 
Nut and Bolt Manufacturers’ Association, and a oor of 
representatives of trades unions who had been asked to assist the 
men now locked out, to arrange if possible terms of settlement, 
Fd employers had consented to refer the question to arbitra. 














wtecently the an of re tenn offered to buy the 
undertaking of the local waterworks company, and on Monday 
the shareholders at a special meeting decided to accept the offer. 
The sum to be paid for the purchase is £40,000 exclusive of 
£6000 which is the amount of mortgage upon the works. 

An important prosecution under the Mines Regulation Act came 
before the Wednesbury magistrates on Tuesday. Mr. J. Silveston, 
secretary of — ~ . mane Colliery Company, waa summoned at 

npplns the Government inspector of 

mines, for mply with the 40th wy of the 

Act, The company Bod va a shaft to a depth of 360 yards, 

being, as is alleged, 100 yards below the level of an accumulation 

of water in an adjoining pit of the Bromford-lane Colliery, and as 

the Spon-lane Co! pany were driving a headway at the 

ta of the water, : . Baker said =— might mh in and hehe 

elm everyone an everything. @ magistrates imposed a fine 

of £10 and costs, and a continuing fine of 10s. for every day that 
the offence was continued, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
for the better, but if an 


THERE is no change rather for the 
and in the ae ea wer, without, how- 

ever, bringing fi any new of The raw 
material have on hand, the low prices now ruling in the 
market, offer no inducements for further tive 
and the few orders which are ee 
lots for special purposes which the majority of cases have 
to be given out 


ive of price. 

There was again only a very poor attendance at the Manchester 
weekly meeting on Tuesday, with little or no pore A for any 
descriptions of iron. Hematites seem to be the o a 
of local iron in which any business is being done. Makers, how- 
ever, adhere to late rates, and the list quotations remain at 
67s. 6d. per ton for No, 1, and 65s. for No. 3 at the works, The 
downward tendency in common iron to which I alluded last week 
has resulted in a reduction of 1s, ton in the list rates, which 
for delivery into the Manchester district may now be quoted at 
633. per ton for No. 3 foundry, and 62s. for No. 4 forge, less 2 
cent., but even at the reduced figures local makers are still 
unde: North-countryiron. Middlesbrough makers are not 
so firm as were a week or two back, the average quotations 
for g.m.b. delivered into the Manchester district being this week 
48s. 9d. per ton for No. 3 foundry, 48s. 3d. for No. 4 foundry, 
and 47s. 9d. for No. 4 forge, net cash. In the finished iroa e 
there are very few orders stirring in the market, but prices remain 
at £6 15s. per ton for Staffordshire, £6 12s. 6d. for Lancashire, and 


- £6 10s, for Middlesbrough bars delivered into the Manchester 


district. 

The half-yearly mceting of the shareholders in the Wigan Coal 
and Iron Company, one of the largest, if not the largest, concern 
of its kind in Lancashire, was held on Thursday last, and the 
report submitted by the directors affords a striking illustration 
of the extreme depression at present prevailing both in the coal 
and iron trade of this district. The payment of a dividend at the 
rate of 34 per cent. was recommended, but as only « portion of 
this had been actually earned, the directors were again compelled 
to draw largely upon the reserve fund. 

There is nothing new to notice with regard to the coal trade of 
the district. The demand for all classes of round coal continues 
very limited, with stock rapidly increasing, and although list rates 
show no material change, prices have a downward tendency ; 
common coal especially, which is a complete drug, being pushed 
on the market at very low rates. Engine classes of fuel are still 
in fair demand, but burgy is now tolerably plentiful, and in some 
quarters stocks are going down. The average pit prices may be 

iven as under:—Good Arley, 10s. per ton; Pemberton four feet, 

. to 8s. 61.; common coal, 6s, to 7s.; burgy, 5s. to 5s. 6d.; and 
slack, 3s, 6d. to 4s. 6d. per ton, according to quality. 

The aspect of the hematite market is unchanged from last week, 
A large amount of pig iron has changed hands during the week, 
emenge rd of forge qualities, and stocks have been visibly reduc ad. 

wer rates have ruled for forge iron, and it is thought the cheaper 

rice, which is only likely to have a momentary existence, will 
= the effect of clearing out all the stocks in the market, and 
that in the course of a week or two the market, so far as forge iron 
is concerned, will resume its wonted steady position. There has 
been a steadiness and regularity in the demand for Bessemer 
samples for some time, and there does not seem any p of a 
change. Makers are largely sold forward, some, indeed, having 
orders in hand not only for the supply during the wholo of the 
remainder of this year, but during the early months of 1878. 
fixely to remain so, as long as 
steel producers want such liberal supplies, and as long as continental 
relations remain as satisfactory as at present. 

Steel makers continue to employ every mill in their works, both 
as regards the production of railway material and ordinary 
merckant steel, and the demand has been so good during the past 
few months that makers have not only been able to keep the whole 
of their machinery in motion, but to dispose of very large parcels 
of defective steel rails which have congregated during se years 


There is no new feature in the iron shipbuilding trade. Some of 
the works are briskly employed, while others have not much work 
to do. The demand for either sailing or steam marine is not 
active. 

Finished iron makers are not freely employed, the demand for 
bar iron and plates being confined within narrow limits. There is 
a good consumption of rivets, nuts, and the lighter articles manu- 
factured in the district. 

Activity in the engineering trade is yet confined to marine 
work, where overtime is still being made. The general trade is 
steady, but orders are neither numerous nor extensive. The same 
remark applies to ironfounders. 

Native iron ore is being largely sold at from 13:, 6d. to 14s. 6d. 
a ton for average qualities, and 15s. 6d. for special sorts. The 
output of the mines is large. 

Faller supplies of coal are required, and there is a large con- 
sumption of steam qualities at late prices. Shipping in the coasting 
trade is in good demand. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE wages question is again exciting considerable attention at 
the hands of many of the employers of labour in this district, and, 
although no concerted action appears to have been pre-arranged, 
notices of reductions of 10 per cent. have been served upon the 
workmen of the Bessemer } me artments; this is the case at the 
Penistone works of Charles Cammell and Company. and at the 
Dronfield steel works of Messrs. Cammell and Wilsons—the 
latter concern having no connection with the former—whilst at 
the Mexborough works of H. and 8. Barker, Limited, the whole of 
the workmen will end their engagements on August 25th. There 
can be no doubt that at other establishments similar steps will 
shortly be taken, inasmuch as such concerns are now doing so 
little work that they may in all probability afford to run the risk 
of the men striking in opposition to the proposal. 

The state of trade has not undergone much change, as a whole, 
during the week which has elapsed since I last wrote, but in some 
branches I hear of a little better condition of things. In the cast 
steel trade, for instance, Iam told of an increased activity here 
and there, not only on account of the home orders which usually 
do come in about the harvest season, but also ir. fulfilment of 
demands from the United States, Canada, India, and two or three 
continental countries. 

There is also a rather better feeling in the cutlery trade, as well 
as in some branches of electro-plate manufacturing. Best kinds 
of cutlery sell the most freely, for Canada, the States and the 
chief centres of population of this country. The United States 
market appears to be reviving, recent advices giving the informa- 
tion that the Southern States are buying much more freely of 
English cutlery than for two or three years past. Other advices 
from the same quarter express the belief that the fall trade will be 
much better and stronger than that of the former part of the year. 
I am told that one Sheffield house, bad as trade has been, has on 
the average sent about 1000 dozens of spring and other knives to 
the States every week this year. 

The iron market eyed has not been quite so strong, probably 
owing to the fact that the considerable limitation of production in 
Scotland has not had the effect of causing a cessation of ee 
whence it is naturally inferred that the production is still outside 
the requirements of the market. 

In the rail mills there is hardly so much work in hand, and it is 
understood that the orders which have hitherto kept the machinery 
in motion have been pretty well worked through without being 
replaced by others of corresponding value. 











THE NORTH OF ENGLAND. 
(From our own Correspondent. 

THERE has been little change in the iron trade of the Cleve- 

land district during the past few cage. Certainly there has not 

+ prices being still very low, 
6d.; No. 2, 428.; No. 3, 40s.; and No. 4 forge, 
39s. to 39s. 6d. less 1 per cent. commission. The deliveries into 
warrant stores continue large, but there is no decline in production. 
Some of the ironmasters are seriously discussing the propriety of 
blowing out a large number of their blast furnaces; and it is not 
at all improbable that some decided step may shortly be taken in 
this direction. The prospects for the ensuing winter are as un- 
favourable as ever, and there does not seem to be anything to gain 
by keeping furnaces in blast under conditions that fail to admit of 
— 

e arrangements for the ensuing meeting of the Iron and Steel 
Institute, at Newcastle, are now getting into shape. It is pro- 
posed to hold the meetings on Tuesday, September 18th, and the 
three following days. A number of interesting papers have 
already been promised, a series of excursions have been arranged 
for, and altogether the prospects of the meeting are very en- 
couraging. It is proposed to have a meeting of the British Iron 
Trade Association at the same time. One day will be entirely 
devoted to an excursion to Tees side, where the members of the 
Institute will be entertained by the local trade. The works in 
Middlesbrough and the district will also be thrown open for their 
inspection. 

he directors of the Consett Iron Coot have just issued 
their annual rt, which will be presented to the shareholders at 
the meeting of the company on September 1st, The revenue 
account shows the year’s ers before providing for special ex- 
penditure, to be 288 12s. 5d. 

The promised termination of the protracted shipbuilders’ strike 
on the Clyde has rather tended to — the position of the 
plate trade of the North of England. ices continue very low, 
ship plates being offered by some firms as low as £6 10s. per ton. 

ere is now a strike going on at Ryhope Colliery, near Sunder- 
land, of more than usual interest. It has arisen out of the dis- 
charge of the check weighman appointed by themen. The owners 
have appealed to the Coalowners’ Association on the subject, and 
a meeting of the coalowners and the Durham Miners’ Executive is 
likely to be held to consider the matter. 

As a whole, the coal trade does not present any feature of change 
calling for special remark. The range of prices is maintained with 
tolerable evenness, being, in fact, the lowest that the coalowners 
can possibly afford to work at. Coke continues in good demand, 
but prices are tending downwards. 

Mr. C. E Muller, of Middlesbrough, has become the owner of the 
Erimus Ironworks, near Middlesbrough, and proposes tore-open them 
at an early date with a view of testing, on a tolerably scale, the 
merits of the Howson furnace, which its inventor claims to have 
now brought to considerable perfection. I believe that most of 
the practical men who have seen this furnace admit it to be an 
improvement upon that of Danks, and high hopes as to its results 
are held in the Middlesbrough district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

More than a week has now passed since a third of the furnaces 
were put out of blast, and so far it cannot be said that the effect 
of this step upon the iron trade has been so marked as was 
expected. Prices had increased considerably by anticipation, but 
within the past few days business has again been dull, and rates 
have been on the decline. SinceJast week upwards of 2000 tons 
of pig iron have been placed in Messrs. Connal and ©o,’s Glasgow 
stores, where the reserve now amounts to 154,500 tons, and there 
are also large stocks of pigs at several of the works. We may 
expect that, unless the trade should get into a worse position, 
storing will soon cease, and then it will be easily ascertained 
whether the limitation of the production has had the desired effect 
- keeping the supply more nearly down to the extent of the 

emand, 

In the warrant market on Friday business opened dull at a fall 
of 14d. on the figures quoted in my last, The forenoon’s trans- 
actions took place at from 55s. 3d. to 55s. 4d. cash, while in the 
afternoon the figures were 54s, 4d. to 55s. 5d. Only a moderate 
business was done on Monday forenoon at 55s. 5d. and 55s, 4d. 
cash, and 55s. 6d. one month open, the afternoon prices being 
55s. 3d. cash. Very little was done on Tuesday, when the rates 
were about the same. The market was quiet on Wednesday. 
500 tons done at 55s. 2d. month open, closing firm ; buyers 55s. 2d. 
cash, sellers 55s. 3d. Market quiet to-day (Thursday). Business 
at 55s. 2d. and 55s. 3d, cash, closing at latter. 

The demand for makers’ iron is generally dull, and though 
prices have been subjected to several fluctuations, they are in the 
main not greatly changed. Quotations are as follows :—Good 
marketable brands, f.o.b. at Glasgow, per ton. No. 1, 57s.; No. 3, 
53s.; Gartsherrie, No. 1, 63s. 6d.; No. 3, 55s. 6d.; Coltness, No. 1, 
68s. 6d.; No. 3, 56s.; Summerlee, No. 1, 60s. 6d.; No. 3, 55s.; 
Langloan, No. 1, 64s. 6d.; No. 3, 55s. 6d.; Carnbroe, No. 1, 58s.; 
No, 3, 54s.; Monkland, No.1, 57s8.; No. 3, 53s.; Clyde, No. 3, 
54s.; Govan, at Broomielaw, No. 1, 57s.; No. 3, 53s.; Calder, at 
Port-Dundas, No. 1, 62s.; No. 3, 54s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 6d.; No. 3, 55s.; Eglinton, No. 1, 56s. 6d.; 
No. 3, 53s.; Dalmellington, No. 1, 56s.; No. 3, 54s.; Carron, at 
Grangemouth, No. 1, 65s., ditto, specially selected, 70s.; No. 3, 
64s,; Shotts at Leith, No. 1, 61s. 6d.; No. 3, 56s. 6d.; Kinneil at 
Bo'ness, No. 1, 57s. 6d.; No. 3, 53s. 6d. 

The shipments of pigs continue unsatisfactory, but the arrivals 
at Grangemouth from Cleveland are better, being for the past 
week 5158 tons, as compared with 4075 in the corresponding week 
of last year. 

Last week’s gp from the Clyde embraced £14,000 worth 
of machinery, £12,416 castings, and £1400 miscellaneous articles. 

The coal trade is, if possible, duller than it was a week ago in 
the west. 

During the past week, Mr. Macdonald, M.P., has been holding a 
further series of meetings with the miners throughout the country, 
and advising them as to the course they ought to pursue in present 
circumstances, At the Maryhili meeting he referred to the great 
number of men induced to go into the mines during the period of 
_ wages in 1873-74, and stated that, as soon as the wages were 

uced, they left for other employment. The result was, if the 
Inspector of Mines was correct, that the number of hands had 
been reduced something like 4000 in two years. Now, 4000 was a 
very large number out of 60,000, and the effect was that both the 
ironmasters and the sale colliery rietors were short of men. 





Upon these ahsorlions 0 give ils version of the damp- 





ing out of the blast furnaces, Mr. Macdonald said the got 
an advance of wages, and na’ the men were induced to leave 
theironstone pits, and the out of the 

almost a eg Be see Rn 

action were not taken, there would be a reduction of 


. Here it was 
miners of Mid-Lothian, at a m held in Dalkeith, resolved 
at the close of Mr. Macdonald’s address, that means be taken to 
reduce the output. 

The lock-out in Fife and Clackmannan continues, and at a 
meeting a few days ago of the Mineowners’ and Coalmasters 
ciation, it was resolved that the lock-out should be maintained 
until the men withdrew the strike at the three collieries which 
were ball: out, and which led to the lock-out. It was also 
agreed to take out summonses against the workmen occupying the 
mineowners’ houses for payment of rent at the rate of 1s. per day, 
notice of which was given two or three weeks ago. 

There are still hopes that the te = ee Se. 
building trade be settled by arbitra 
on Monday the employers resolved to open their yards 
men for whom they can find a This resolution took 
effect on Tuesday, and those of take 
advan‘ of it will work at the old wages 
— the dispute. The lock-out is now considered virtually at an 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE have been heavier coal clearances from most of the ports 
during last week, and though complaints are heard about the diffi- 
culty of getting freights, the fact that the total of coal came 
up to 153,903 tons from the whole of the Welsh ports is an 
indication of a satisfactory kind. Cyfarthfa, Dowlais, and Ply- 
mouth are doing steady work, and the Neath Valley collieries are 
well occupied. Swansea collieries are more brisk. At Aberdare 


collieries the rule has been steady work, excepting Werfa and the 
Powell Duff collieries. ‘Lhe Aberdare companies pits only 
worked four days, but this was owing to repairs. In the Mon- 


mouthshire district, or where house coal is the speciality, trade has 
been slack, and the only noticeable feature on the London and 
North-Western line has been the coal trains for Birkenhead and 
Manchester. : 

A slight improvement has to be noticed in the Forest of Dean 
coal trade, Mr. Crawshay’s collieries being worked more briskly 
and larger orders coming to hand. z 

700 tons of rails were cleared last week from Cardiff for Cron- 
stadt and 270 to Genoa. The only other important items were 
1000 tons to Christiania, 662 tons to Bahia from Blaenavon, and 
270 tons to Genoa ; Antwerp, Palermo, St. Vincent, and Frederich- 
stadt figure on the books of the Welsh ironmasters for small 
aes sheets, pigs, and bars; boilers and bridge work are in 
little demand, and one sees nothing now of an old speciality-- split 
rods for rails—which was formerly sent in large quantities from 
‘vo to Newport, Mon. 

referred last week to projected tin-plate works in the Neath 
Valley, and as another proof that in despite of occasional d 
times ~— 4 epemmety Wine = ee ry oe ~~ an 
iron and tin-plate company ° ions a , near New- 
port. The nam A formed about two years ago, and it is 
only lately that the works approached completion. They are now 
in excellent condition, and as merits and defects of existing works 
have been duly considered, it is believed that the manufacture may 
be accomplished at a saving of 50 per cent. If this should prove 
correct, after a practical trial, a formidable opponent will be in the 
field. There are two mills, each driven by a separate engine, and 
two sets of cold rolls, Steam is supplied by three Lancashire 
boilers 30ft. long by 7ft. diameter. The mills will be capable of 
turning out 1200 boxes of tin-plates per week. Present rate of 
tin-plate is 18s, The engines and boilers, with the greater part of 
the plant, were turned out by the Uskside Company, Newport, 


Mon. 
The new station of the Great Western Railway at Neath was 
opened this week. M 

The Rymney Railway now seems to have overcome all difficulties 
and to be ona fair way to become, as regards an investment, a 
second Taff Vale. oe 

The Great Western will probably declare a dividend of 3} per 
cent, Last year it was 3%. 

Rymney Railway shares are now quoted at 110 to 112. Great 
Western 104. 

Upper Forest Tin Plate Works, Morriston, are announced for 
sale. The plant includes several hundred tons of pigs of various 
brands. The whole will be disposed on the 28th August. . 

Nant Hir Colliery, Garw Valley, is also to be sold by publio 


auction. 
On Wednesday Messrs. Halliday and Abraham addressed a 
large meeting of colliers at. Mountain Ash on the benefits of 


unionism. The noes agreed to support the new union. 

It is stated that Orshwell Colliery been purchased by Mr. 
Reed, M.P., and will soon be restarted, _ 

Another rumour is afloat about Cyfarthfa being started, 

Steel rails are quoted from £6 to £6 12s, 6d. 








AccoRDING to the chairman of the Grand Trunk Railway, that 
road has lost 4,740,000 dols. in 2} years from competition, and 
railways in America have lost 47,000,000 dols. in the same time 
from the same cause. - 

SouTH Kxnsineton MuszuM.—Visitors during the week ending 
August 18th :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,234; mercantile marine, buildi 
materials, and other collections, 3699. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 6 p.m., Museum, 
2336; mercantile marine, building materials, and other collections, 
201. Total, 18,470. Average of co nding week in former 
years, 19,091. Total from the opening of the Maseum 16,540,441. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 
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depend, The searchin 
spirit of modern inquiry had PD nM nc of then 


been gradually an entrance 
into the stro of ignorance ‘and prejudice in which 
the profession of naval architecture had long been” con- 
fined; and although for some time it had seemed to effect 
nothing, it had for many years prior to 1860'been making 
its presence felt, .and..was then rapidly acquiring ; 
mount influence... The..establishment of, two. successive 
Schools of Naval Architecture at Portsmouth—one at the 
commencement and the other near the middle of the pre- 
sent century—was the means of introducing a number of 
highly-educated and intelligent naval architects into the 
sanet J rtant posts in the constructive departments and 
alpeae 


of the royal navy; while some of the most emi- | Wool 


nent mechanical engineers, such as Sir W. Fairbairn, Sir 
I. Brunel, and were turning their attention to ship 
construction, and bringing to bear upon it the scientific 
habits of thought and practi ; 
acquired in other de ents of structural engineering. 
In addition to this, the introduction: of »steam propulsion 
had led many of the leading manufacturers of marine 
engines, such as Messrs. Napier, Messrs, Laird, Messrs, 
Samuda, and others, to design. and build ships to carry 
their engines, and in course of time to.take a leadin 
position among the naval architects of the day. There 
thus been drawn from several sources into: the fession 
of naval architecture scientific men of varied ability and 
rience, many of whom were working on different 
methods and from different points of view at the intricate 
problems that are involved in the —— of modern ships. 
‘The substitution of iron for wood in shipbuilding and the 
employment of steam propulsion necessarily led to many 
innovations upon old-established ideas and practices, and 
opened up fields of inquiry that had never before been 
dreamed of. The rules that had for nearly two centuries 
determined the proportions, forms, and qualities of shipscom- 
pletely broke down as soon as the old conditions and require- 
ments began to be altered, and they were soon discredited 
and put on one side, The most able and intelligent naval 
architects of all classes took to working in one direction, 
and endeavoured to design ships that should fulfil most 
economically and efficiently the conditions and require- 
ments of each individual ca8e. The longer this method was 
pursued the more it became: obvious that naval architec- 
ture had not reached the state of perfection that the old 
class of shipbuilders had fondly imagined, and that instead 
of being a settled science, there was extremely little that 
could. be called scientific about it. It was seen that the old 
rules by which the forms and proportions of ships had been 
regulated were all empirical, and many of them vicious, 
and that in order to elevate naval architecture to the dignity 
of a scientific pursuit, it was n to construct the 
science, and even to obtain the experimental data and 
those results of observation upon which alone it could be 


mce they had 


based. Many eminent naval officers, naval architects, and | 
civil and mechanical engineers devoted themselves to this’ 


task, and made important contributions towards it, and 
considerable improvements in the forms and qualities of 
ships ; but at the same time many fallacious theories were 
hastily propounded, and unsound principles of construction 
enunciated. The climax of engineering skill was 
reached in some directions in the Great Eastern, which was 
designed and built by Sir I. Brunel and Mr. J. Scott- 
Russell, but which, unfortunately, when completed could 
not be made to fulfil any of the commercial. requirements 
of the day. Asa specimen of ship construction, however, 
she will ever stand as a landmark to denote the distance 
traversed by naval architects betwéen the commencement 
and the middle of the nineteenth century—both in scien- 
tific habits of thought and mechanical skill—beyond the 
old-fashioned dogmas and prejudices of previous times. 
During that substitution for the old-fashioned wooden 
sailing ships of iron steamers which, as we have seen, 
culminated in the construction of the Great Eastern, the 
attention of scientific men and of the public in general 
been drawn to the subject of naval architecture 
in a way it had never been before. And at the end 
of this period a question arose which greatly agitated 
the public mind. This was the t problem of 
armour-plating our ships-of-war. The French ado} 
armour protection in their navy, and were applying it as 
rapidly and effectively as the circumstances of the time 


fonts Great excitement was caused in this country 
y the knowledge of what was being done in France; and 
long and fierce di ions took place in consequence which 


ill be within the recollection of many of our readers, 
The most deep-seated prejudices of many of the older 
naval officers and naval architects were stirred within them, 
and they strongly opposed such unheard-of ; while 
the younger and more sanguine among them, together 
with many of those active-minded inventors who are 
always provided with plans for overcoming all difficulties, 
devoted themselves to ing out and pavoensing with 
eg veliemence the most fantastic and impossible designs 

r armoured ships-of-war. All kinds of persons, many of 
whom had never even seen a ship, and had no conception 
of what the requirements of a -war were, thought 
themselves competent to solve off- the most difficult 
problem in naval architecture that had ever been pro- 
pounded, The public mind was constantly being agitated 
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enemies of armour plating, on ‘the one. hand ;: 
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ional union among 
tects, and, indeed, loudly demanded it ; and the 
was seized upon by some of the more ardent and. advanced 
spirits aon them, who had long desired to see this object 
accomp a 
The Institution. of Naval Architects was founded early 
in the’ 1860, Among‘its original founders were Dr: 
>. r. J. Scott-Ruseell, Mr. John Penn, Mr. E. J. 
Mr. N. Barnaby, all of whom are vice-presidents, 
r my supported. by the most prominent men 
atrrmd ie branches neg abyaremreth The 
ent, Sir Jo Pakington, in is: inaugural address 
re the first annual , said :-—“T must say with 
great satisfaction that I think I find a guarantee, and 
a security for,"at all events, the satisfactory commence- 
ment of the Institution in the names I have before me. I 
advert to it with extreme satisfaction. . Among the vice- 
presidents I find the names, the well known and highly 
a names, of Watts and Abethell,as men connected 
with the Admiralty and the Queen’s yards in the construc- 
tion of ships connected with the Royal Navy ; and in the 
same list those of Laird and Scott- ll, as men equally 
eminent in the private building-yards of the country. 
Amongst the members of council I find the names of 
Chalfield, and Edge, and Fincham, and Lang, and Peake, 
men eminent as having acquired great reputation in her 
Majesty’s yards; and associated with such names as 
Napier and Samuda in constructing ships connected with 
our mercantile marine.” The president also ex his 
satisfaction at seeing amcing £09 officers of the Institution 
such names as Penn and Maudslay, and others who had 
acquired eminence in the construction of marine engines, 


Besides these representative names, the Institution also 


perry those of the Be ices op surveyors to Lloyd’s 
ister of Shipping. most active and energetic 
moter of the itution, however, and the one to which 
its successful formation was chiefly due, was undoubtedly 
Mr. E. J. Reed, who acted as honorary secretary durin 
the period of organisation, and was afterwards appoin 
rmanent secretary. Sir John Pakington, now Lord 
Hreapton, acpeptarlaihe office of president, and has held it 
ever since, and has contributed in no small degree to the suc- 
cessful working of the Institution by the manner in which 
he discharges the duties of that office ; while Dr. Woolley, 
the late Sir W. Fairbairn, Sir G. B. Airy, Mr. J. Scott- 
Russell, Mr. F. R. Barnes, and others obtained for it at 
starting a high scientific and professional zeputation by the 
excellence of the papers they read at the first annual 


The objects that the Institution of Naval Architects set 
itself to promote were the following :—“ (1) The bringing 
together of those results of experience which so many 
1 Sar se marine engineers, naval officers, yachtsmen, 
and others acquire, independently of each other, in various 
parts of the country, and which, though almost valueless 
when unconnected, doubtless tend much to improve our 
navies when brought ape in the printed transactions 
of an institution ; (2) the carrying out, by the collective 
agency of the Institution, of such experimental and other 
inquiries as may be deemed essential to the promotion of 
the science and art of shipbuilding, but are of too great 
magnitude for private to undertake individually ; 
(8) the examination of new inventions, and the investiga- 
tion of those professional questions which often arise, and 
were left undecided before the establishment of this Insti- 
tution, because no public body to which professional 
reference could be made then existed.” During the first 
few years of its existence the Institution cmried out very 
fully the obj thus laid down. The most sanguine 
hopes of its founders must have been more than realised 
by the valuable series of papers that were year by ? wre ub- 

ished in its Transactions, and by the impulse t these 
papers and the discussions upon them gave to the investi- 
ace and gradual solution of problems that had long 

led all attempts to deal with them. Pre-eminent 
among the papers to which we refer—and which have led 
to most ape consequences—i the one by Mr. W. 
Froude, F.R.S., upon the “ Rolling of Ships,” read before 
the Institution in 1862. Before the appearance of this paper 
nobody knew upon what the behaviour of a ship in a sea- 
way depended, or what governed its motions; but ever 
since the question has been gradually getting cleared up, 
and it is now possible to approximate very closely before- 
hand by the methods discovered and perfected by Mr. 
Froude to the period and extent of a ship’s rolling among 
waves. If the Institution of Naval itects had no- 
thing to show for its existence but Mr. Froude’s paper 
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referred to, and the further | and discussions toge- 
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also did much towards carrying out the other objects 
of its existence, It furnished the means by which the recon- 
struction of the navy—then taking pl and the merits 
of the many different of” ir-plating that were 

advocated could be effectively discussed; and it exer- 
cised a very. powerful influence on these questions, both 
upon. the of the Admiralty and the formation of 
public opinion. Not only did it lead the way upon this 
ray bey question, but also upon others which arose 
from to time, It proved the tness of its influence, 
and at the same time did a considerable public service, by 
advocating, and finally obtaining in 1864, the establish- 
ment of the Royal School of Naval Architecture at South 
Kensin, e mention this as an illustration of the 
kind of ‘work the Institution of Naval Architects was 
doing soon after its foundation, and of the high position it 
had attained to be able to make its voice heard, and to 
have practical effect given to its opinions upon such a large 


Like. many other undertakings, however, that have 
come well, the Institution of .Naval Architects has 
not ed the promise of its early days. Inaugurated, 
as we have.seen, under the most favourable auspices, and 
placed’ at once, by the hearty support of all branches of 


ity | the profession and by distinguished men outside of it, 


upon a scientific eminence, in the course of a very few 
years speaking. with authority, and exercising a material 
influence the most important questions relating to 
the profession, it has yet contrived to lose its influence, to 
fade away from public notice, and to become one of the 
least known of the many scientific societies that exist in 
London. For some years it has confined itself entirely, as 
far.as we-have been able to see, to the reading and dis- 
cussion of papers, which have not always been of as high 
‘a class as such an institution should be able to command, 
and to recording them in its Transactions. As to the 
influence it has exercised upon the questions that have 
arisen from time to time to perplex the public mind, the 
less said the better. It has so fallen from the position it 
had once attained, that it has not been asked or expected 
to express an opinion seal any subject; and when it has 
volunteered one, it has treated with indifference both 
by the profession and the public. How was the formula 
it authoritatively put forward some years ago for fixing 
the positions of the load water lines of ships received by the 
shipbuilding profession? and what did the Institution contri- 
bute anes the settlement of the questions lately raised by 
Mr. Plimsoll respecting overloading and improper stowage? 
Two most important committees have n appointed 
during the last seven years to inquire into the designs of 
pom of war, and consider questions upon which, in the 
early days of the Institution, its authority and influence 
were all-powerful. The members of these committees have 
been chosen as they would have been if no Institution of 
Naval Architects had ever existed; and the Institution 
has not made its voice heard, or its influence felt, upon 
any of the matters under discussion. 

e history of the Plimsoll agitation, and of the action 
of the Board of Trade in consequence of it, furnishes food 
for very serious reflection to all members of the Institution 
of Naval Architects who have its real interests at heart. 
When the shipowners of the country about two years ago 
appointed a committee to watch the progress of Parliamen- 
tary legislation upon merchant shipping, and that com- 
mittee objected to those clauses of the bill under discussion, 
which provided for unsettled questions being left to the 
dezision of scientific referees appointed by the Board of 
Trade, they made a counter proposal to the Government 
for the of securing referees of a class in whom 
they would have more confidence. They discussed the 
merits of the various scientific bodies which su, 
themselves to their minds as being likely to include the 
most able and qualified persons for the p and 
their choice fell upon the two register societies of Lon- 
don and ‘Liverpool, the Institution of Civil Engineers, 
and the Institution of Engineers and Shipbuilders in 
Scotland, and they endeavoured to induce the Government 
to combine a certain number of representatives from these 
societies with the referees to be appointed by the Board of 
Trade. The Institution of Naval Architects had either 
so faded out of public notice that its existence was entirely 
forgotten by a body for whom it should have had the 
greatest interest, or else it did not possess the confidence 
of the great body of shipowners. In either case the 
result is very serious, as far as the reputation of the 
Institution is concerned, and should be recognised as such. 
The action that was taken upon this by the Institution of 
Naval Architects is equally instructive and suggestive to 
those members of it who have a desire to learn. The 
council met, in order to take steps for bringing the 
Institution into public notice upon the Merchant Shipping 
question, It appointed a sub-committee to take the 
matter into consideration. Resolutions were formulated, 
and representations based upon them were made to the 
Government. -Of these representations the slightest notice 
was not taken, and either the council decided to give up 
their attempts to make the existence of the Institution 
known, or else they did not feel proud of what they had 
done, for they did not inform the members what the re- 
commendations were which they had taken such trouble to 

pare, and which had been without effect. It was a 
oh yd thing for their own credit, perhaps, that they did 
not do so. 

This state of things indicates grave faults somewhere, 
and makes it incumbent upon all who have the true 
interests of naval architecture at heart to search them out, 
and endeavour to get them remedied. All really able 
members of the Institution—and there are many—must 
be dissatisfied with the position into which it has degene- 
rated, and wish to see it rise to the height it once occupied. 
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has the opportunity of doing a great work; but it has fora 
long time neglected its duty, and still continues to do so. 
Whether this is to be the case in the future or not depends 
entirely, of course, upon the members of the Institution. 
We shall be much surprised if some of the many new mem- 
bers belonging to the mercantile ship trade, at least, do 
not bestir themselves and see whether the Institution 
cannot yet be made worthy of its name and the reputation 
with which it started. It is with the hope of bringing 
about this result, and of thus benefiting the profession and 
the public, that we now call attention to the subject. In 
writing as we do, we have not intended to detract in 
the least from the value of the papers which are still 
often read at the annual meetings by some of the very able 
members of this Institution. Many extremely useful and 
highly scientific papers have during the last few years been 
added to the Transactions. But that is not due to the 
Institution. Mr. Froude and other eminent men have 
many other sources open to them for publishing their ideas, 
and could obtain a hearing from the best audiences in the 
country. Their work would be done as well if the Insti- 
tution of Naval Architects did not exist; and nothing we 
now say therefore affects our appreciation of their efforts. 
Oar remarks are entirely contined to the action of the 
Institution as an institution, and to its work and position 
as distinct from the independent labours of individual 
members. 

It is an encouraging sign for the future of the Institu- 
tion of Naval Architects that it is this year deviating from 
the beaten track to which it has lately been confined, and 
has visited Glasgow during the present week, at the invita- 
tion of the Institution of Engineers and Shipbuilders in 
Scotland. Its members will have seen much on the Clyde 
that is both interesting and instructive, and they will have 
been able to compare the working of their Institution 
with that of the other. If they do this in an impartial 
spirit they may learn much that will help them to under- 
stand the causes of defects in their own Institution. The 
mornings of Tuesday, Wednesday, and Thursday have 
been devoted to the reading and discussion of papers, 
two of which we reproduce, and the afternoons, together 
with the. whole of this day, to visiting the principal works 
in the neighbourhood of Glasgow, and to pleasure trips. 
On Wednesday evening the Institution of Engineers and 
Shipbuilders entertained their guests at dinner. 

In a future impression we shall call attention to the 
defects that exist in the Institution of Naval Architects as 
at present constituted; to the causes of its decline; and to 
the alterations and improvements that appear to be re- 
quired, in order to enable it to carry out efficiently the 
objects it has laid down for itself, and to rise to the posi- 
tion it ought to occupy in this great naval country 


TWENTY MINUTES WITH OUR COMMERCIAL 
MARINE STEAM FLEET IN 1877.* 
By Mr. J. R. RAVENHILL, 


ALTHOUGH all those in any way connected with our commercial 
marine are accustomed to talk of its great extent in tonnage and 
horse-power, and the great increase that has taken place in the 
fieet during the last few years, they are probably unaware that no 
public returns exist as to the totat amount of horse-power of the 
engines that have been fitted and set to work on board our com- 
mercial steamers from time to time, notwithstanding that the 
amount of their tonnage as belonging to the British Empire has 
always been accurately recorded. Ican advance no better reason 
for such an omission than that the tonnage of the hulls of sailing 
vessels having been from time immemorial recorded, steamships 
fell into the same category, the tonnage of each class being re- 
quired to be known for the purpose of payment of dock dues, 
harbour dues, &c.; and it would also appear that the Merchant 
Shipping Act of 1854, whilst making the fullest provision for the 
identification of all registered steamships, passed over in silence the 
horse-power of the engines that might be fitted on board them 
The returns of tonnage annually prepared by the Registrar- 
General of Shipping inform us that in the year 1814, one steam 
vessel of sixty-nine tons belonged to the United Kingdom, and one 
vessel of 387 tons is returned as belonging to the British planta- 
tions, giving a tetal of two steam vess:ls of the combined ton- 
nage of 456 tons as our commercial steam fleet at that date. The 
figures below, taken from these returns, show at aglance the 
progressive growth of our commerci«l fleet, durmg what may be 
practically called the first half century of its existence. They 
are as follows at periods of ten years, and it is to be regretted that 
since 1862 these returns have not been continued. 











TaBLeE I 
No. of steam vessels 

1814 = ss 
Iis™@ .. 126 
1>34 . 402 
BBE. os 2s 1 se (pe we - ae 033 
1854 > Ss” <b ee oth 1708 ,455 
1862. 7 oe ee ce os 2000 7,983 


It was about this latter date (1862) that the late Mr. Baring com- 
menced to move annually for a Parliamentary retura of steamers 
built, &c., which continued to be published until 1870, when it 
ceased ; but the totals in these returns were never collected. At 
the present time neither the Board of Trade nor Lloyd’s, although 
the latter since 1874 have had their own staff of marine engineers, 
isin possession of gross totals of the tonnage ef vessels or the 
horse-power fitted on board them; for these two great depart- 
ments only take coguisance of such vessels as come under their own 
surveyors. It is well known, however, that there is a large num- 
ber of vessels running that never come under any periodical 
survey. Witha view therefore to obtain some knowledge of our 
existing condition, I have bad the figures given in the returns 
published in the Mercantile Navy List and Maritime Directory for 
1877, which is compiled from official and other sources by the 
Registrar-General of Shipping and Seamen, and which gives the 
nominal horse-power of ali engines as returned, carefully added up 
and subdivided. and for comparison I have ascertained the like 
figures given in the same directory for the year 1872. The result 
as regards horse-power is as follows :— 


TaBLe II. 
Amonnt of 

horse-power, 
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horse-power, Amount of 
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Great Eastern, 





372 oe 3,499 -- 144599 5,001 426,099 
1877 oe . 426,908°5 5s 3,362 .. 584,106 
Increase 150,409 =... 92367: 158,007 





Decrease .. _ o- 1,639 ts — 


It may be prudent for me, with a view to guard myself from 
criticism, on the meaning of the words nominal horse-power now 
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that the term indicated horse-power is alone recognised in the 
British navy, to state that I use this term in the present paper in 
its old sense, that has always been adopted and is still adopted by 
the official compiler of the above-named work, and used at the 
present time at Lioyd’s Register of Shipping and in the Under- 
writers’ Registry for Liverpool — the Liverpool Red Book, 
Machinery having a total of 584,106-horse power in our commercial 
marine, requires some attention and superintendence when at work; 
and by a return before me of the estimated number of certificated 
engineers of the British mercantile marine, I find that, down to 
the present time— 


The total number of certificates issued to engineers is 
Number officially reported dead... : 


+» 10,717 
oes +f 80 
Number not heard of for ten years and upwards 


58 
1545 


© 195 
2,125 


Estimated number in existence .. . 8,592 


This total must not be accepted as the correct number of those 
employed afloat, as, in addition to some who have probably ceased 
to be connected with their late occupation, and who have not 
returned their certificates, there are others who, still holding them, 
seek employment from time to time in our large marine factories ; 
and of these two classes no correct estimate can be formed. On 
the other hand there is a very large number of men amongst 
them, many of great experience and skill, who, from want of a 
better education in their early days, have been unable to obtain 
certificates by passing the necessary qualifying examinations, who 
seek their livelihood in vessels of under 100-horse power, and of 
whom no record is kept. Their number would probably more than 
balance the loss of the two classes mentioned above ; and if we 
take 9000 as the number of all classes, we shall doubtless closely 
approximate the true figures. It has often occurred to me what 
a field for the training of young engineers afloat our commercial 
marine presents. From the figures of the distance run by vessels 
under steam which I shall bring under your notice, those who are 
in any way conversant with our Royal Navy must admit that in it 
no such experience can be obtained, for the transport service is 
very limited, and the hours named for departure are not always 
closely adhered to; but on the contrary the mail steamers, timed 
to leave at a certain hour, are bound to go; and if all is not in 
such perfect order as the chief engineer may desire, start he must, 
and once away for many along day he may have to bestow his 
sole and undivided attention to some matter causing him anxiety, 
and still arrange the work of his assistants that no effort may be left 
untried to reach the port to which they are bound; his object, 
besides the simple execution of his duty to his employers, being to 
maintain the credit of himself and his vessel, possibly at the time 
occupying the pride of place in his company’s fleet, and no sacrifice 
is too great for him and his assistants to make to preserve that 
position for which they have worked so hard. Such a school, Iam 
confident, could alone afford the training a sea-going engineer should 
receive, and I am sanguine enough to hope that the day is not far 
distant when some arrangement will be made between the 
Admiralty and our large steam companies for the junior Royal 
Navy engineers to have the opportunity afforded them, if only for 
a period of twelve months, of obtaining such experience with 
machinery at times pressed to its utmost in all seasons and in all 
weathers, an experience they never have and never will obtain in 
vessels of the Royal Navy. There may be difficulties in carrying 
out such a suggestion, and of which I know nothing, but I cannot 
believe that they would be foundinsurmountable. I have selected 
the year 1871-2 as my point for comparison as it was the first year 
in which the Liverpool Red Book took cognisance of the nominal 
horse-power of engines, quoting also their description, and although 
it ignores all vessels which are under 50 tons gross register, it was 
the only authentic information from which I could obtain my 
figures, It was at this time, also, that the owners of steam vessels 
began more seriously to consider the necessity of the economy of 
fuel in steam navigation, and the writer was consulted by the City 
of Dublin Company as to the advisability or otherwise of com- 
pounding their ordinary or jet condenser engines on board the 
Holyhead mail packets ; but on the matter being gone into it was 
found that any alteration would resolve itself into an entirely new 
set of engines and engine bearers for each vessel, and whilst a 





probable saving of 45 to 50 tons of coal per day represented a very | 
large money value, the company did not consider they would | 


be justified in going to so heavy an outlay, and the idea was 
abandoned, doubtless partly owing to the short remaining period for 
which they held their contract. This, the writer has been informed, 
has now become only an annual one, and as long as the service con- 
tiaues to be performed in its presenteflicient state there is no prospect 
of any trial being made with such large paddle-wheel compound 
engines as these mail packets would require. There are afewcom- 
pound paddle-wheel engines at work, but the number is unworthy of 
notice. The question naturally arises, what brought about such a 
great change in our commercial marine at this time? Opinions 
may differ as between competition and the coal famine then com- 
mencing ; but shipowners had been in the habit of having coal put 
into their bunkers on board their ships, say at Liverpool, for 
8s. 9d, a ton, and within a twelvemouth not only was this cost 
doubled in amount, becoming 17s. 6d., but in the following year 
rose another shilling per ton. It was also in this year that Lord 
Dufferin’s Committce was appointed, their sittings commencing in 
February, 1871, and the evidence with the appendix, &c., being 
iaid before Parliament in 1872, Amongst other matters, they in- 
vestigated the advisability of the general introduction into the 
British Navy of compound engines, fitted with the ordinary form 
of surface condenser and boilers carrying a pressure of not less 
than 60 lb. on the square inch. Circulars were issued to all the 
leading marine engineering firms on the subject, seeking for infor- 
mation and asking for written replies to their questions (see 
Appendix A), and only six firms responded. Messrs. John Elder 
and Co., Messrs. Humphrys, Tennant and Co., Messrs. Laird 
Bros., Messrs. R. Napier and Sons, Messrs. Ravenhill, Hodgson, 
and Co., Messrs. J. and G. Rennie. Circulars were at the same 
time issued to the principal steamship companies and others, but 
the chief engineers of three companies only—the Royal Mail Steam 
Packet Company, the Pacific Sveam Navigation Company, and the 
Peninsular and Oriental Company replied to the questions for- 
warded. As far back as the year 1854, Messrs. Elder and Co, 
had commenced to make compound engines, and at this time 
(1871) had constructed them to the extent of 13,940-horse power, 
principally for the Pacific Steam Navigation Company, some 
of whose machinery was working with 60 lb. of steata; and here 
in his own city let us pass a tribute of respect to the memory of the 
late Mr, Jotin Elder, to whom the present position of the compound 
engine is mainly due, supported as he was by the Pacific Steam 
Navigation Company, in whose late chairman, Mr. Graves, the 
compound engine has a most enthusiastic supporter. The experi- 
ence, however, of the remaining five firms was limited, notwith- 
standing that other companies and owners had been feeling their 
way with the compound engine, using pressures of steam from 
25 1b. per square inch upwards. As regards the consumption of 
fuel, which is more particularly the subject I have in view, Messrs. 
Elder and Co, anticipated a saving of 50 per cent. over the jet con- 
denser engine. The replies from others whotook a less sanguine view, 
vary from 40 to 20 per cent., but as a whole they appear to have 
fully warranted the committee in arriving at their conclusion, 
namely :—‘‘That compound engines should be adopted generally 
in future ships of the Royal Navy, and when it can be done con- 
veniently and economically in shipsalready built.” The advantages 
and desirability of this decision in the case of the machinery of the 
Royal Navy has, I am aware, been questioned, but as my paper is 
on our commercial marine it is not within my province to dwell in 
any way upon it, but to pass on and inquire how far subsequent 
experience, as shown from the results obtained, has justified the 
anticipations that were formed. Since this date (1871), the intro- 
duction of the compound engine into our commercial fleet has been 
very great and very rapid ; the Liverpool Red Book shows on the 





figures being abstracted that the total number of screw steamers 
fitted with compound engines is as follows :-— 


TABLE III. 
Total amount of 


No. of vessels. nomin 
horse-power. 
For the year 1871-2... .. .. «. 840 .. .. 183,547 
For the year 1876-7... .. .. +. 2765 .. . 486,041 


Giving as the increase in the 
five years oye 802,494 

In looking through the register one could not fail to remark the 
large application of the compound engine to small vessels engaged 
in the coasting trade, or in short sea voyages, some of them with 
less horse-power than 90 horses ; but between 90-horse power and 
99-horse power I found the increase worthy of special notice, as the 
following table shows :—- 


horse-power during the 


Taste IV. 

No. of vessels having compound engines of 
Horse-power.. 90 91 92 93 94 95 96 97 98 99 Total. 
71-2... ow. 6 OL OS — — @ Ww 1 62 57 224 
1876-7... 1s 8 1 1 8 66 lt «61 189 124 589 

Increase oe 315 


It is not my intention to do other than thus make passing allusion 
to what I have heard happily spoken of as the ‘‘ Mystic Nines,” but 
the number of vessels with 100-horse power stood only in these 
respective years at twelve and fifty-three. The most general 
form of compound engine is the one having two cylinders of the 
ordinary inverted type, one small and one large, side by side, the 
cranks standing at an angle of 90 deg. to each other, and the air- 
pumps being worked by beams, notwithstanding that those fitted 
with three cyiinders—one high-pressure cylinder and two low- 
pressure—standing in a similar way, and those with four cylinders, 
the small ones being placed above the large ones, as well as those 
with two cylinders only of the same construction, are each reported 
on favourably by their respective partisans ; but in the first-pamed 
class, which possesses some advantages possibly over the other 
three, the large diameter of 120in. has been reached in the low- 
pressure cylinder, with a length of stroke of 5ft.; and although 
the re-introduction of loose liners is opportune in reducing the 
risk of casting them, and being in themselves easy of renewal in 
the event of undue wear taking place, the action of the weight of 
such large pistons in vessels rolling at sea must at times _ 
detrimental to their full efficiency, in consequence of the liability 
of the piston packing springs to yield, and thus allow the pistons 
to leak. I do not, therefore, anticipate seeing any material in- 
crease in diameter to those now at work being proposed. I need 
scarcely add that all classes are fitted with expansion valves. The 
present practice, as regards the multiple of the cylinders, appears 
to be generally to make them three to one, but the Liverpool and 
Great Western Steamship Company, Guion Line, adopted, in the 
case of the Dakota and Montana, a proportion of 6°21 to 1; their 
original intention was to work at a pressure of 115 Ib. to the square 
inch ; and I make this passing allusion to them, not only because 
they proposed both a higher pressure and a higher rate of expan- 
sion than anything before attempted, but were the first owners 
who introduced on a large scale the water-tube boiler as a marine 
boiler ; and, whilst we may regret the failure of their endeavours, 
we cannot but admire the boldness which led to the introduction 
of such machinery. I gather from the Registers of Shipping of 
1876, periodically corrected up to a recent date, that the Pacific 
Steam Navigation Company has thirty-four vessels fitted with 
compound engines ; the Peninsular and Oriental Company, thirty ; 
the Royal Mail Steam Packet Company, fifteen; the Nationa 
Company, nine ; the Oceanic or ‘* White Star,” nine; the Guion 
Line, Great Western, four; the Inman Steamship Company, four; 
working at pressures varying from 40 Ib. to 80 lb. on the square inch, 
In table No. V. may be seen the results obtained from vessels, A, B 
C, D, E, steaming over many thousand miles on their several 
stations, each of them masted and rigged on the most approved 
plan for making the fullest effective use of its sail-power whenever 
it can be beneficially employed; and all burning, as far as it lies in 
their power, the description of coal that experience has shown to 
be the most advantageous; and here let me incidentally mention 
that many owners are directing their attention most closely to 
having an accurate entry kept in the log-book of the number of 
hours their vessels are under canvas and the number and descrip- 
tion of the sails set. 

In Table 5, the Deccan is included as the letter C. Her 
performances we have had before us on a previous occasion, but I 
have thought it as well to introduce her for purposes of comparison. 
I have also adopted the formula introduced by Mr. De Russett and 
his paper on the lengthening of the Peninsular and Oriental Com- 
pany’s ship Poonah, read at our last annual session, without 
offering any opinion as to its correctness or otherwise; the per- 
centage of merit thus shown as obtained in cases where no 
alteration has taken place in the form of the vessels I take to 
mean a percentage of commercial merit, that is the comparative 
commercial advantages obtained on every ton of coal expended in 
the use of compound engines on the present system over ordinary 
jet condenser engines working with 20 ]b. or 301b. pressure on 
their boilers. The first vessel A, comparatively of small dimen- 
sions, is one of the few instances in which owners on making the 
change to compound engines have reduced the speed of their ship ; 
and although this performance shows an improved coetticient ef 
commercial merit in favour of the compound engine of 52°3 per 
cent., some deduction would have to be made for the extra 
expenses of the ship’s crew, &c., in consideration of such a 
reduction. All the other examples show an increase of speed with 
an improved coefticient of commercial merit, the difference in the 
value of the coefficients in the case of B and D being the most 
marked of any that have come under my notice ; but passing on, I 
am desirous of drawing your attention very particularly to the 
performances of the vessels F and G at sea in the following :— 


Taste VI. 


F. G, 

Length between perpendiculars .. ., 368ft. Zin. .. 418ft. 
Breadth... 66 <e..08) ee,[yee) oe o» 416ft. 
a st oss os 68 oe 27ft. din, 
Gross registered tonnage oF 3,180 
Total distance run at sea arnt ae 34,252 
Total hours under weigh... .. .. 8,131 
Average speed in knots per hour.. 10°94 
Total coals consumed in tons +. 4,775 


Consumption of coals per day in tons | 
Average mean draught of water.. .. 
Area of midship section in square feet 





-. 366 
.. 20ft. 4in, 
. 639 


Displacement,intons .. .. «.. «. +» 4,025 4,832 
Coefficient of merit per Mr. De Russett’s 
formula oe VEU OS Sy See . 19176 


The above performances were stated by the owners to represent 
their best type of ship at the present time, and in addition 
Table VIL shows their relative performances at the measured mile 
trials, The results are as follows :— 

Tasie VII, 


F. G 





Average speed in knots per hour 1481 ce 13-953 
Mean draught .. .. «. « «» «» 19ft. Sin. 17ft. 95in. 
Area in midship section in square feet 674°06 524°7 
Displacement in tons.. .. .. .. «.. 4,810 3,970 
Indicated horse-power Joes ee ee =8R86S f 2,590 
Diameter of screw .. .. .. « «. ° 18ft, 17ft. 6in. 
ics pon bel Bei. ah. 4.,20. A% 28ft. P 2 
Revolutions perminute .. .. .. 61°75 63 
Pressure on boilers .. «. «+ « 55 65 
Diameter of cylinder (small) .. .. 60°5 56 
pes 4 _ Seer 112 P 97 
Proportion of cylinders .. .. 826tol .. 8 tol 
Length of stroke... .. « «. «. «. ft, Oin, 4ft. 6in. 
Coefficient of Figormenee r Admi- 
ralty aia tr me ormula— 
speed 4 x displacement # ‘ 
LHP. 265 +e 262°7 
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The best Welsh coal is used on board both at sea, but the services 
on which they are employed are very different, as is also their rig; 
it is admitted that I’ can make the better use of her canvas, 
Doubtless some of the 64 per cent, is to be found here, In these 
cases I have no percentage of improvement to show, but their | 
coefticients of commercial merit are very satisfactory, and are 
higher, you will notice,than any obtained in the compounded vesssels 
in Table V. It is a striking example of how closely results 
approximate in vessels designed by our leading naval architects, 
having their machinery supplied by our best engineering firms; 
and in obtaining these results the naval architect deserves his 
share of credit equally with the marine engineer, for whilst the 
latter is strenuously endeavouring to improve his machinery, the 
former spares no etfort-on his part in bringing science to bear so 
to appor the use of the material in the hull as to obtain the 
maximum of strength with the minimum of weight, ‘with the 
object of improving the design of his vessel, But whilst these 
performances show very conclusively the advantages obtained by 
the introduction of the compound engine, I do not find any 
reduction in the coal consumed per indicated horse-power per hour, 
reliably recorded below the figures we heard of as far back as 
1871, viz., 1751lb. The relative consumption of coal is now so 
closely criticised by engineers, and the difference in some cases 80 
small, that the condition of the indicator used and the aptitude 
of the engineer who takes the diagram become matters of serious 
consideration ; and I believe the total consumption of coal in tons 
will continue to be the test most preferred by owners; the great 
question with them is to ascertain how much cargo in cubic | 
contents or dead weight can be carried over a given distance at a 
certain speed for a certain weight of coal. This weight to them | 
isa known money value, seriously affecting their pockets, the | 
indicated effects on which they thoroughly understand. It is | 
their commercial di m, and most of them prefer the study of | 
this rather than the indicator diagram forwarded to them | 
from the engine-room. Whilst the older companies and | 
steam shipowners are thus deriving benefit from the great reduc- | 
tion in the consumption of coal dee recorded, new companies | 
have heen able to commence other service which a few years back | 





TABLE V.—Dimensions of Screw Steamships and their Relative Performances at Sea. 


| 
A. B. | c. | D. as 
ft. in. | ft. in. | ft. in. ft. in. ft. in. 
Length between perpendiculars 200 3 319 4 | 345 0 346 0 348 1 
Bramall iene diss Use) da. vi 26 4 40 2 | 42 0 39 2 40 4 
Depth .. ni 16 2 32 7 82 6 35 3 83 2 
|(3128 before 
Gross registered tonnage 611 2833 | alteration, 2956 2999 
| 3429 after ditto. 


7" aes ! 
| Ordinary Compound | Ordinary \Compound | Ordinary Compound 





engipes, engines. | engines. 
Total distance run at sea, in knots .. 31,990 58,040 | 284,279 
‘Total hours under weigh pre 4,475 ¥,8 |} 80,229 
Average speed per hour, in knot 714 624 | 9°40 
Total coals consumed, in tons ° 2,007 2,007 70,368 
Consumption cf coals perday .. .. .. 1075 518 54°66 
Average mean draught of water Jé .| 14ft. lin. | 14ft. lin. | 19ft. Sin. 
Area of midship section, in square feet .. 34z 3420«| «6445 
Displacement, intons .. .. .-. 1,820 14k20 | 8,727 

} 23 | 

Coefiicient of merit — tx 950°6 1,448 | 608°8 


Improvement in percentage in favour of 
compound engines .. «. «. .. «+ _ 5: 


2°3 


engines. | engines. | engines. | engines. | engines. | engines. | engines. 
125,562 | 76,658 75,406 49,028 56,265 25,335 | 25,201 
12,213 | = 7,868 | 7,161 4,595 | 5,115 2,250 | 2,201 
10°28 | 974 | 1053 10°67 11:00 1126 | =%411°45 
16,481 | 15,141 11,276 13,875 9,083 5,072 3,485 
80°42 46 18 37:7 74 42° 54° | 37°5 
20° }19ft. 1fin.| 20ft. Gin. | 22ft. Sin. | 24ft. 2in. 18ft. llin.| 1vft. Tin. 
674 | 677% | 7456 78755 85u'7 612 | 645 
8,925 | 4,444 | 4,946 4,600 5,068 3,990 4,200 
13777 = |:1099°8 | 1729°7 865-7 1745°2 1221°2 18911 
126°2 _ - 101°5 - 54°8 


* Where D = displacement of vessels in tons ; V = speed of ditto in knots per hour; C, consumption of coals in tons per day. 


These figures require no comment from me farther than that I { novelties in their designs have been recently brought under my 


have been requested to draw your particular attention to the small 
amount of indicated horse-power exerted in proportion to the dis- 
placement of tonnage of the ship at this high velocity. By way of 
comparison, I introduced the following particulars of the Great 
Western steamship, the first vessel that earned a great name in 
Transatlantic voyages :— 


TABLE IX.—Great Western Steamship. 


Name of builder Patterson 

Where built 4 Bristol 

Date of launch .. 1837 

Wood or iron Wood 

Length.. 212ft. between perpendiculars 
Beam .. 85ft. 4in. 

Depth .. 23ft. 2in. 

Tonnage .. . 1340 tons builders’ measurement. 


Name of engineers A 2 


Messrs. Maudslay, Sons, and Field 
Horee-power (nominal) 


420 


Type of engine .. Side lever 
Size of cylinders 74in. diameter 
Btrcke ..) 2. ss 
Paddle-wheels .. +. 28ft, diameter 
ne eee Ve common floats 1°10 wide 
No. of revolutions per minute From 10 to 18 
Boilers... .. .. «. «» «+ Four, iron, return flue 


Steam pressure... .. .. .. 
Average time of voyage be- 

tween Liverpool and N, Y. 
Date of ship's decease .. Broken up in 1856 


The average length of voyage of the Great Western appears to 
have been about fifteen days from Liverpool to New York. In 
forty years we have thus seen the time between these two ports 
practically reduced one-half—another proof, if one is required, of 
the p made in steam navigation; but whilst we progress, 
the necessity for the strictest investigation into the system of 
management cannot be too strongly impressed on the owners of all 
steamers as the annexed results, given me by an experienced marine 
engineer clearly demonstrate. On the management as regards the 
engine-rooms in a fleet of five vessels being piaced in hi#hands, he 


5 1b. per square inch 
About 15 days 





Ordinary Compound Ordinary | Compound 














would have never been attempted.* At the commencement of the 
present Holyhead Mail Service in 1860, I heard many well-known 
officers prognosticate that the service must be accompanied by con- | 
siderable risks and dangers through collisions, but no such accident 
has occurred during the seventeen years the service has been 
regularly performed day and night in all weather, and some of 
them have lived to see the Atlantic crossed to and fro at an 
average speed of over 15 knots an hour during a period of twelve 
months. Never has there been a stronger proof as regards 
the saying that ‘circumstances make men,” and great credit 
aecrues to all parties engaged in such performances, The Inman 
Steam Ship Company have two large steamers running between 
Liverpool and New York. But taking them as a fleet, there is | 
nothing that will compare with the Oceanic, or White Star 
Line. This fleet consists of nine vessels with machinery all on 
the compound principle. Their large vessels, from 600 horse- 
power upwards, have the four cylinder engine of the vertical type, 
with a working pressure of steam from 65 lb, to 701b., the stroke 
being 5it. nese vessels deservedly hold the pride of place for 
their speed maintained as ocean-going steamers between Liverpool 
and New York, The Britannic is recorded as having made the 
shortest homeward passage yet known, in December, 1876, having 
run the distance, 2882 knots, from Sandy Hook to Queenstown, in 
seven days twelve hours forty one minutes at an average speed 
of 15°05 knots per hour, whilst the shortest recorded outward 
voyage has been made by the Germanic in April last, when 
she performed the passage in seven days eleven hours thirty-seven 
minutes, running over a distance of 2830 knots at a speed of 15°75 
knots per hour; the mean speed of these two voyages is 18°459 | 
statute miles per hour, The difference in the distances run in the | 
outward and homeward voyages is 52 knots, a distance something | 
shorter than the length of the passage between Holyhead and | 
Kingstown. The service of the company between Liverpool and | 
New York is performed by six vessels, and Table VIII. shows the 
performances of the Britannic on eleven voyages, from June, 1876, 
to June, 1877. You will observe that the average indicated horse- 
power is recorded at 4900 with 523 revolutions per minute, and 
the copies of indicator diagrams near the end of, this paper have 
been handed to me as a fair average performance of her machinery. 
The Britannic is of the following dimensions :—Length between 
perpendiculars, 455ft.; breadth, extreme, 45ft. 2in.; depth, 33ft. 
7in.; gross register tonnage, 5004. She is fitted with four masts, 
was built by Messre, Harland and Wolf, of Belfast, and has engines 
by Messrs. Maudslay, Sons, and Field, of London. Four cylinders, 
two large and two small, Diameter of small cylinders, 48in,; 
diameter of large cylinders, 83in.; length of stroke, 5ft. | 


TaBLe VIII.—Performances of Steamship Britannic, of the White 
Star Line, United States Mail Steamers, from Liverpool to New 
York, on Eleven Voyages, from June, 1876, to June, 1877, 
inclusive. 

Total distance .. .. .. . 
Total number of hours under 
Total coals consumed i) 3 
Average speed per hour .. .. «+ «. «» «+. 15°45 knots | 
Average coal cousumption per day of 24 hours 101°932 tons 

Average mean draught of water .. .. .. .. 23ft. Tin. 

Area of midships section at 23°7 draught .. .. 926 square feet 
Displacement ditto +» «+ 8,500 tons 
Diameter of propeller eo ce 90; ce, SOK Ol. 

Pitch of propeller... -- 3ift. 6in. 
Surface of Propeller .. .. .. .. .. .. «os 128 square feet 
Average number of revolutions per minute 52°3 per minute 





‘uf secs «« 64,230 knots 
weigh .. 4,269 hours 
ee OP 18,214 tons | 


Ditto working pressure in boilers lM 65 lb. 
Ditto indicated horse-power .. .. .. .. «+. 4900 
Ditto consumption per indicated horse-power .. 1°94 1b. 
Ditto per knot S Se. 66. 6s he Be a8 6 ee 
Ditto per hour eee, 4°25 tons 
Ditto per furnace per hour . 2:67 ewt. 


S. Gorpox HorspureH, 
Supt. Engineer. 


(Signed) 





was in type the arrival of the Lusitania has been an- 


* Since this paper 
d from Melbourne in thirty-nine days from London, 











found the consumption of coal in tons on the round voyage to 
Calcutta and back to be relatively as follows :—- 


Taste X. 
i. I. K. L. M. 
2553 2871 2413 2640 2683 


After giving the machinery of each vessel a thorough overhaul he 
adopted a new code of regulations for the engine rooms and reduced 
the consumption of coal as below. 


























TaBLe XI. 
H. L Aen L. =— 

lst voyage 2091 2106 1999 2205 2435 
2nd ,, 2041 2291 2164 2327 2353 
SUE HD ee | ce 24 oe] | See 2378 2205 2289 2450 
4th ,, 1949 2171 2012 2360 2472 
Total consumption in | 

tons on the 4 voyages 8164 8946 8380 9181 9710 
Average ditto per voy- 

age a. ee eae 2236°5 


2041 2095 | 2295°25 2427 °25 


Whilst burning the same description of coal, these figures show a 
total reduction in the five vessels on the four voyages of 1565 tons, 
and, at the same time, a difference in the consumption between H 
and M of 385°75 tons. One engineer may watch his stokehole 
more closely than another, but as regards this difference, if a chief 
engineer should feel any diffidence as to the quantity of coal left 
in his coal bunkers on his arrival at Calcutta for his return voyage 
and takes native coal on board, he will rapidly increase his con- 
sumption. This was very carefully investigated, and the results, 
as near as could be obtained from the use of three different 
descriptions of coal, were as shown :— 


TasLe XII. 














» Ms 5 b> 
26% oa 
or mes Es « 
&~ |g3a 3332 
BEas eg) GbE 
Bes SE8-) Be2 
AP Sea seo 
ax (2 8 a 8.0 
an ao5 3 es 
iS ee ab 
~ On an 
Mixed, 3 Welsh coal l 5 to 6 buckets of 
+} 29 2°47 | 1095 
»  % Hartley’s ,, j p ashes thrown over- 
Hartley's coal 82 2°43 = 1200°64 board per hour. 
Indian coal—Ranegunge..| 33 3°56 | 864 45 ditto. 


The best results are generally obtained from the use of Hartley’s in 
a class of ship where the stokers are frequently moving from one 
vessel to another, and many of them are not competent to be con- 
dered as first-class firemen ; but my object is to bring under your 
special notice the small amount of power exerted by the engines in 
consequence of the inability that was experienced to maintain 
steam whilst burning the Ranegunge coal. Not only was the speed 
of the ship very seriously affected, sete loss to the owners, 
but a large amount of extra work was entailed on the engine room 
staff from having to arrange for and discharge the heavy additional 
number of forty buckets of ashes per hour. This in itself would 
sadly interfere with, and prove detrimental to, the proper working 
of the fires in the main boilers, tending to increase their con- 
sumption whilst the steam hoists have to be kept at work con- 
tinuously, their own boilers all the time consuming coal. Time 
will not permit me to dwell on the subject of boilers, Return 
tube boilers with tubes above the fireplaces and fired at either 
one end or both ends are in the most general use. Steel plates 


notice, with the view to the better attainment of strength, a more 
ready accessibility to many parts for the purposes of examination 
and repairs, and of further ensuring a better circulation of the 
water, especially during the time steam is being raised, instances 
having occurred where the shells of boilers have cracked circum- 
ferentially through the solid plate after the fires had been lighted 
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a comparatively short time and when the pressure of steam on the 
boilers was very low. Little or no progress has been made in water- 
tube boilers, and it is a subject for regret that the engi and 
water-tube boilers, as advocated by Mr. Loftus Perkins, and 
ordered by the Admiralty to be constructed for one of her Majesty’s 
ships have, from unforeseen circumstance, not been executed. A 
good form of boiler containing all the above advantages equally 
as light and efficient and not occupying more space than those 
now in use is much required, and the party who may introduce 
such a boiler, whilst obtaining credit for himself, will confer a 
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great benefit not only to the shipowners and the travelling public 
by rendering accidents and vexatious delays on account of neces- 
sary repairs less liable, but also to all that vast multitude of 
his fellow-creatures, the families of the captains, the officers 
and crews whose duty it is “‘to go down to the sea in ships and 
occupy their business in great waters.” I have only now to tender 
my thanks to all those through whose assistance and courtesy I 
have been enabled to occupy your attention for twenty minutes on 
subjects which I trust you will have found both interesting and 
instructive. 








REPORT ON A BOILER AND ENGINE TEST AT MEssRS. CRAIG AND 
Son’s MitLs, DALKEITH.—In this report publishedin THE ENGINEER 
of the 24th inst., it was stated that there was a knocking at the 
crankshaft pedestal. Messrs. Bertram and Son have sent us a 
letter received by them from Messrs. Craig as soon as the latter 
had seen Mr. Fletcher’s report, from which we learn that the 
knock was removed shortly after the trial, and that the engine 
since then has worked quite satisfactorily. 

SELF-BINDING REAPERS.—A second trial of Mr. Walter A. 
Wood’s machines at Bedford on Friday last presented ample 
evidence that reaping and binding grain in one operation is an 
accomplished fact. The second trial was organised as a private 
enterprise by Messrs. Page and Co., agricultural engineers, Bed- 
ford, who were so satisfied with the work done the previous week 
at Aigburth, that they came to terms with Mr, Wood for acting 
as his sole agent for Bedfordshire, whereupon Messrs. Page and 
Co. secured some wheat on Mr. Pain’s farm at Goldington, and 
called their neighbours, friends, and customers together to 
witness the operation, The wheat on this occasion was so dead 
ripe that some of it had been blown out of the chaff during a 
previous windy day. This is important to mention, as no addi- 
tional quantity was shelled out by the action of the gathering reel 
on Mr. Wood's self-binder, nor by the running of the endless 
webbings, in the operation of binding and dropping the sheaf on 
the ground. This public display was complete in itself, as there 
were 100 acres of wheat in the field, while a self-raking Hornsby 
machine was at work, and mowing with scythes, was going on side 
by side with Mr. Wood’s plot. To compare the work done by the 
machines first, each one was drawn by three horses. Horses, 
however, as regards numbers, are not much consideration in 
harvest time, if the machine will do the work well and plenty of 
it. Indeed, we quite expect to see self-binders made for English 
crops that will be more profitably drawn by four horses than by 
three, as the pace at which the self-binding machines may be 
advisedly drawn is much greater than self-reapers will goat and do 
good work. The cutting and binding by Mr. Wood’s machine was 
the best work without excepticn that we ever saw done by 
machinery or by hand, or by the two processes combined. We 
have said the wheat was dead ripe. While, therefore, the work 
was better done, the working cost of the self-binder was precisely 
the same as that of the self-raker; but while the work of the 
former was complete, as regards the cutting and tying, seven 
men were required tc follow the latter at a cost of 5s. 6d. per acre, 
and had the crop been heavier, two or three more men would have 
been required at a proportionate money charge. To turn briefly 
to the scythe, the cutting was worse done than by either of the 
machines, and the quantity of straw and ears left on the ground 
when the sheaves were set up was ten times as much as was left 
by the self-binder. As to the use of wire, this is considered to be 
objectionable‘on account of the danger that will attend feeding 
cattle with cut chaff. But if the wire be carefully kept from 








are now being introduced in their manufacture, and one or two 


passing into the thrashing machine no danger can arise. 
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BAGSHAW’S EQUILIBRIUM SLUICE VALVES. 











SECTION AT A.B. 


THE above engravings illustrate a sluice valve recently in the working of the machine, and we now give illustrations of The speed for working the machine is fifty and seventy revo- 
‘patented and manufactured by Messrs. Bagshaw and Sons, | it in detail. lutions per minute. The ends of bars on which heads or nuts 
Victoria Foundry, Batley. It will be seen tbat the valve is in Fig. 1 is a sectional plan; Fig. 2 is a vertical section | are to be formed must be brought to a welding heat. The first 
equilibrium, so that in working, itis free from the disadvantages | through the header slide and gripping dies; Figs. 3, 4, 5, 6, and | operation in making nuts or bolts is performed by the middle or 
attending many valves for the same purpose, such as breaking 7 are details to an enlarged scale. A is the bed of the machine; bunting tool P, Fig. 5, the bar being passed into and held by the 
the lifting spindle, sticking of the valve, and the loss of time C is the driving pulley, which revolves on a stationary socket D. grippers L, one revolution being required. After this the iron 
which so often takes place with ordinary sluice valves when | The cam shaft E revolves inside the socket D, and the outer end is moved from the middle to the lower hole in the dies, and two 
under the pressure of a considerable head. The valve illustrated | of the socket is supported by a bracket F. The boss G is driven | or more revolutions given for bringing the head or nut from the 
requires no head gear, and, as will be seen from the design, will | by a breaker pin H—i.c., a pin of cast iron, which breaks before form of P to that of Q. After the heads are formed, bolts can 
work smoothly under any pressure. It is very simple, and we | any dangerous strain is thrown on the parts of the machine in | be cut to any required length up to 22in, in the machine by the 
believe that those who know the difficulties which frequently | working—carried by the driving pulley. Cn the face of the | shearsaa. Longer bolts must be cut off before the h are 
attend the use of the common valve will appreciate this improve- | boss G are recesses for a clutch pin, I being the clutch box, formed. Hexagon and square nuts are formed on the end of a 
ment. The makers were led to design it from the fact that | which is keyed on to the cam shaft E. The clutch is controlled | bar exactly in the same manner as in making a bolt, the nuts 
it takes three men about a quarter of an hour to open a common | by the attendant by means of the lever J and treadle-board K.' being punched in the upper hole in the gripping dies by the 
20in. valve at a reservoir near their works. { 























ROWAN’S SAFETY DISC FOR BOILERS. 


THE accompanying sketch illustrates a safety apparatus | 
invented by Mr. W. Rowan, C.E., York-street, Belfast. The 
safety disc D is made of light sheet copper, and as the pressure 
in the boiler increases, the disc is pressed against the brass stop | 
B, and when the pressure increases to, say, 50 lb. to the square 
inch, or other working pressures, the disc takes the form of the 
curved line C, and as the steam gets higher in pressure—say 
55 lb., or more—the disc becomes strained to such a degree that 
it is fractured against B, and the steam escapes through the pipe A, 
which will prevent all danger, and reduce the pressure to a point 
of safety, whilst the fireman is warned that the boiler is loaded — : S= f AN 
beyond the fixed pressure. It will then be his duty to draw the 5 SSS NN 
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fires, and have the safety-valves examined, to ascertain the FIC.6 
cause of the pressure being in excess. It is to be observed 
that the disc is by far the weakest part of the boiler, and from : es 
its automatic action it is admirably adapted to prevent explosion L L, Fig. 3, are gripping dies, carried in slides M M', and N N are | punch R, The punching is left on the bar, and will go into the 
from over-pressure, provided the safety-valves are adjusted to | side hammers carried by the slides O O, and, like the slides M, | next nut made. Whea making bolts with mushroom counter- 
act at a point of safety. Mr. Rowan has carried out a series of | operated by the camsand thesliding pieces T. P, Figs. 2 and 5, is | sunk rivets or spike heads, the side hammers are not required. 
experiments for Mr. Greenhill, of Belfast, and in each case the | the first operation, or bunting tool; Q is the second operation, or | The machine is set in motion by pressing the foot on the treadle- 
result was very satisfactory. The discs which were tried were | flattening tool; and R is the punch for nuts. Thetools P,Q, R | board K, which thus engages the clutch with the main wheel. 

equal to 40 Ib, pressure per square inch, and at the moment | are © aver 7 ~ oeped — 5 — ~~ need to the | 
when the Bourdon gauge indicated that amount, a slight hissing | gripping slide M, and to the side hammer slides O O, by means ‘ ; s i 
en ated “nee ican, hat thet ig of the slides T'T. Cast steel tail-pieces are fixed to the end of | FAILuRr OF THE WATER Surry AT SHEERNESS.—For a week 


Z vee oe ast the inhabitants of Sheerness have been suffering from the 
fractured at the intended pressure. slides T, T, T, and 8, to work against the cam U U U TT on the | pana of water, consequent upon a breakdown at their Suherwerkn, 


cam shaft E. The header slide S is partly withdrawn by lever V | just at the season when there is the largest demand for the com- 
| = eek Fi W, the — of _ backward motion to | —. . _ wr of all the ogee (7 was oS es of 
3 NU f | the stop screw X, Fig. 1, is completed by the spiral spring Z, Fig. 2. | the crank shaft of the pumping gear ; and it is remarkable that no 
HORSFALL'S aa FORGING X is an adjustable stop for regulating the quantity of iron stand. | less than four crank shafts have broken within the last few years. 
é |out in front of the gripping dies L L. Cutting-off shears are | The brea’ was caused by the quantity of sand in the well. In 

shown at a a, Fig. 1, and 6 is an adjustahle gauge for cutting | the interval occupied in remedying the breakdown the inhabitants 
bolts to length. ‘The slides M and O O are withdrawn by springs have obtained their water in somewhat primitive fashion. There 
¢, ¢, ¢, Fig. 2. ‘These springs may also be seen at Fig. 1 near the was, fortunately, a tolerable quantity of water in the tank, and 
p, €, C, Hig. 2. prings may ° the streets were thronged with long strings of people fetching 


























RereRENCE was made on page 75 of this volume to an ingenious 
machine for forging bolts and nuts, which was shown in opera- 
tion to some of the members of the Institution of Mechanical 
Engineers at the Avonside Engine Works, at Bristol. The | leverJ. A breaker piece d is placed behind the gripping slide M ks in pai -carts s 
machine is Horsfall’s patent, and is manufactured by Messrs. | so that if a piece of iron of too large a size is gripped, or gets across Hare: pane Aigtems re to, tue inhabiiante belne = ae 
Greenwood and Batley, of Leeds. Much interest was displayed the dies, this breaks before any damage is done to the machive. | of the dockyard well. 
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SMALL GEARED LOCOMOTIVES. 


MR. 8. LEWIN, POOLE, ENGINEER, 
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Wz illustrate above a pair of emall geared locomotives, designed | gating the upper waters of the river Quanza, which flows through | extra floors and deck ties, which proved so efficient, that when 
and built at the works of Mr. Stephen Lewin, Poole, Dorset, for | their settlement on the west coast of Africa. The construction | in dry duck, on bilge blocks, to put on the false keel, hereafter 
Messrs, Guinness and Co., Dublin. The engines are in every | of the boat, which was tried on the 31st ult., was under the | referred to, no deflection was perceptible with water in the 
respect similar except in name ; the pair being shown in order | superintendence of Captain C. Alexander, F.R.G.S., who was | boiler, though this is frequently the case with light draught 
to give both elevations. Each engine has but one cylinder, 6}in. | specially commissioned for this purpose on account of his expe- | steamers. She is fitted, for the voyage out, with a wood false 
in diameter, and with astroke of 8in. The motion of the engine | rience in the navigation of the Quanza, and his having made a | keel 105ft. long, 2ft. deep, secured to the bottom by strong angle 
is conveyed by steel gearing to the travelling wheels, which are complete survey and map of its course, by which he has become | irons, which add both to the strength of the bull and the 
also of cast steel. When running at 280 revolutions per minute | thoroughly acquainted with the requirements of the river and | stability of the vessel. The space below deck fore and aft the 
the speed of the travelling wheels is six miles per hour. A | its traffic. engine-room is intended exclusively for cargo, there being side 
wrought iron clutch gear is arranged on each engine, so that they For several years past much interest has been displayed in | lights and one large hatch to each, commanded by derrick and 
can be used for driving other machinery on the premises. The | the possible trade with Central Africa and with the idea of ex- | winch, attached to each mast. She is fore and aft schooner 
piston, valve rods, and all pins are of steel. The engine is tending the commerce in these great virgin district, companies 1igged, and on the main deck is fitted a nice light saloon and 
carried on a strong bed-plate, fixed to wrought iron brackets 
rivetted to the boiler, and suitable provision is made to 
allow of the expansion of the boiler. The regulator and 
other gear are all on the outside, and very easy of access. 
The boiler is made of Lowmoor and B. B. Staffordehire 
plate and with double rivetted longitudinal reams, The ordinary 
working pressure of steam is 140 lb. per square inch. At the front 
end of the engine two buffers are fixed in the ordinary way, but 
the back or foot plate end is made semicircular, and is provided 
with a radial draw-bar, to enable the engine to pass with 
the wagons round the very sharp curves which are frequently 
met with on the brewery premises ; the sharpest of these is 12ft. 
radius ; the gauge is22in. There are also several inclines on the 
line, the steepest being 1 in 30, and up this a load of 16 tons is 
frequently taken, the engines being capable of pulling a load 
of about 40 tons on the level. 

To suit Messrs. Guinness and Co,’s requirements the foot- | 
plate has been arranged to be easily taken down, so that the engine 
could be placed in their hoist and lifted to another level. 
The total width of engine does not exceed 4ft. over all, and 
the height, from top of rail to top of chimney, 6ft.; and the 
length with foot-plate removed 8ft. The water is varried in 
tanks fixed between the frame plates, and the coals in a bunker 
bolted to the side, as shown in the illustrations. 
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RASTRICK’S PATENT TUBE-SCRAPER. 
WE illustrate herewith a very simple and effective boiler tube- p , , + . . 
scraper invented by Mr. Rastrick while out at sea, and hard | have been formed who have taken advantage of the assistance cabin for passengers and crew, with a light bridge or awning 
ushed for a scraper. The steel wire of which they are formed | afforded by the rivers where navigable. The settlement in | deck above, carrying airing for the climate. All the skylights 
is square at the scraping part, and round where it curls round | Angola above referred to is one of the oldest in Africa, It has a | and sashes are fitted with copper mosquito netting of twenty- 
the rod. It has not been explained to us how these spirals are | capital, Loando, commanding a good harbour formed by the | four meshes to the inch. On the sponsons are fitted the baths 
made, but it must have proved a more difficult task than it | island of the same name as the capital, and which lies at such a | and other accessories. The vessel is steered by a wheel on the 
distance from the cvast as to make the waters between it and | bridge deck, as shown, with telegraph to engine-room on either 
the land into a comparatively smooth shelter. Many steamers | side. The head and stern carvings, which are of unusual 
| have for a long time been engaged in the carrying trade on the | character, represent African scenery. A patent zinc lifeboat is 
Quanza from this port, but hitherto those of sufficient size have | carried by davits in the usual manner. The engines are of the 
: injection condensing, oscillating 
type, with disconnecting gear, 
so that either engine may be 
worked separately if required, 
at varying speeds, or in oppo- 
site directions, with separate 
telegraph to each engine. They 
have been constructed by Messrs. 
J. Penn and Sons for the con- 
tractors, and are of the type 
usual on the London river stesm- 
boats, lightness being necessary 
to meet the conditions of con- 
tract. The cylinders are 24in. 
diameter by 2ft. 4in. stroke, 
with steel piston and valve rods, 
cast iron top and bottom framing 
of their usual type, and fitted 
with hand gear which is worked 
from the main deck. The crank 
shafts are of wrought iron, with 
eccentrics for working the air 
pumps, so as to avoid the cranked 
shaft, which is occasionally the 
cause of accident by fracture, a 
matter of considerable import- 
ance in an uncivilised country. 
The paddle wheels are 11ft. 6in. 
diameter, with common radial 
with provision for reef- 
ing up for the voyage out—the 
dip in the water being only 
about 18in. The boiler is of 























7 ; the square tubular type, with 

: 4 TRANSVERSE SECTICN BETWEEN ENCINES & BOILERS brass tubes 154 in number, 
might at first - be thought. The diameter of the central 2hin. diameter, with extra large 
spires can be altered through a small range by screwing or | drawn too much water to enable them to pass high enough up furnaces and grate, adapted for burning wood. The furnaces 


unscrewing the nut on the bar carrying it. It isas simple as it can | the river in the drier seasons, although several have been made | and tube plates are of Lowmoor iron, the remainder BB Staf- 
ibly be, is not liable to choke, and will yield to any inequality | in this country professing to draw but 24in. fordshire iron, and the working pressure 30 lb. per square inch, 

in the tube; and by winding coir or other suitable material | The Silva Americano is 140ft. long by 18ft. beam, constructed | On the trial which took place on the 81st ult. this boat more 
between the coil a brash and scraper can be combined. It is | of iron and steel; the terms of contract being that she should | than fulfilled the conditions of the contract already referred to, 
manufactured by Messrs, Salter, West Bromwich. carry 20 tons of cargo on 24in. of water at 10°4 knots per hour. | and reflects great credit upon the designers and builders ; the 
All the = be 4 are likely to be exposed to extra strain or a : es Seg of —_ beg ee -tegyes —~ 
wear, either on the voyage out or on service, are of Siemens’ | 22hin., and the s 10°39 knots per hour, being the mean o: 
THE 8.8, SILVA AMERICANO. steel from the Landore Works, There is no outside keel, but | six runs on the measured mile, with a strong side wind which 

THE dle steamer which we illustrate herewith has been | she has an inside steel keel plate, extending from stem to | considerably affects boats with less than 2ft. in water and 12ft. 
designed and constructed by Messrs. Edwards and Syme, of | stern, with strong engine bearers and boiler keelsons. The whole | out. The boat is of course intended to carry very much more 
Cubitt Town, London, for the Portuguese Government, for navi: | of the central compartment, containing the machinery, having | than 27 tons, but 20 tons was the stipulated weight for a draught 
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of 2ft. The trial which we witnessed showed that the boat is 
admirably adapt2d to the work she is intended to perform, and 
a second run has proved that the engines may be made to run 
in contrary directions, even with the deep Keel affixed. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, } 





TESTING STEAM ENGINES. 

Srz,—Referring to Mr. Fletcher's report on boiler and engine 
trials at Messrs. Robert Craig and Sons’ paper mills, Newbattle, 
Dalkeith, which appeared in your issue of the 24th inst., I find 
Mr. Fletcher states that “‘ the result of trials Nos. 1 and 2 is high, 
and must be regarded with caution, inasmuch as the economiser 


was used for heating the feed-water;” and as, from the arrange- | 


ment of the fiues, the waste heat from the Lancashire boilers 
intermixed with that from the Sinclair boiler in the main flue, 
and as a portion of this combined heat passed through the econo- 
miser, Mr. Fletcher affirms that the Lancashire boilers were 
helping the Sinclair boiler in the above trials. Now I cannot see 
where the Lancashire boilers were helping the Sinclair boiler. It 


is true that a portion of the waste heat from the Lancashire | 


boilers was helping to heat the water in the economiser, but as the 
temperature of the water as it left the economiser to enter the 
Sinclair boiler is given in the No. 2 Table showing the results of 
the boiler trials, the coal used is only credited with evaperating 
the water from the temperature it was at when it passed into the 
boiler ; so that, in point of fact, it matters not where or how the 
feed-water was heated, so long as the temperature of the water is 
given as it enters the boiler. 

Mr, Fletcher gives a table showing the results of a series of 
boiler trials at Wigan. From this tabie it appears that the water 
evaporated from 1b. coal, from a temperature of 100 deg., is 
854 1b. of water, being equivalent to 973 1b. trom and at a 
temperature of 212 deg. The coal used in the said trials was first- 
class round coal from the Wigan collieries; the fires were 12in, 
thick, with the object of consuming the smoke; whereas the coal 
used at Newbattle Mills was ordinary Scotch coal, the boiler doing 
its usual work with ordinary firing—known as spreading firing, 
which is certainly a less economic method than that used in the 
Wigan trials—and fired by its usual stoker, except on the second 
day’s trial, February 8th, when Welsh coal was used; then the 
water evaporated from and at a temperature of 212 deg. was 
11°324 Ib. (see table annexed). The coal used was Powell’s 
Duffryn—good Welsh, but it had been exposed to the atmosphere 
for upwards of two months. Now the question is, what is the 
difference between the above two kinds of coal, viz., between the 
Wigan coal and Powell’s Duffryn ? 








| gentlemen, you should tell your readers what your think of this 
| letter from a marine engineer’s point of view. 

To me it appears to have been penned for the benefit of some 
very persistent special correspondent who would insist upon 
penetrating the veil that is usually thrown over these professional 
mishaps, for in all my experience I have never heard of such 
novelties as the double expansion valves of the blast; the tem- 

| perature of steam being 800 deg. Fah.; mercury in a modern 
pressure gauge, said gauge being connected with the blow-through 
| cock; a funnel junk ring, by easing which the fives could be put 
| back; the boss of a connecting rod ; engines as large as those of 
| H.M.S. Shannon running at 150 revolutions per minute; the lead 
| of an air-pump bucket ; a Kingston valve on an internal steam 
pipe ; the pitch of the boss of a screw propeller ; a vacuum ring on 
}a stern gland; or a stern tube, into which the sea water was 
| not permitted to enter. Surely the leading engineering journal 
| is not hoaxed quite so easily as the Western Daily Mercury. 
August 27th. . BR. 
| [Our correspondent has enclosed his card, from which we learn 
| that he is an engineer in her Majesty’s navy. We regret that we 
have unintentionally wounded his susceptibilities by reproducing 
the words of one who can joke about a marine engine. RD. E] 








A CENTRAL RAILWAY STATION. 

Sir,—Under the head of ‘‘ Railway Matters,” I see in your 
| yesterday’s issue an account of a combination of ratepayers, 
| railway authorities, &c., and that it is contemplated to make 

application to Parliament, in the ensuing session, for powers to 
; connect the South-Eastern, the Brighton and South Coast, the 
| North-Western, the Midland, the Great Northern, and the Great 
| Eastern railways. 
| Now, Sir, will you kindly permit me to draw the attention of 
| your readers to my letter headed ‘‘A New Post-office,” which 
appeared in your journal on the 21st of last November? In that 
| communication I said that arrangements might easily be made 
complete for all localities south of the Thames by uniting the 
South-Western, the London, Chatham, and Dover, as well as the 
Brighton and South Coast railways, with the South-Eastern, thus 
| making the present Charing Cross station a central terminus for 
| all the southern lines ; while I farther proposed to bring all the 
| lines north of the Thames, viz., the North-Western, the Great 
Western, the Great Northern, the Midland, the Great Eastern, 
the Metropolitan, the North London, the District Railroad, Xc., 
into a central station in close proximity to the existing southern 
terminus—about the West Strand—for general postal purposes. 
Ever since I wrote that letter I have been busily engaged in 
making plans and sections with a view to carry out my proposed 
undertaking and in getting friends to help me, and I am preparing 
(with the co-operation of an engineer of long standing and repute) 
for depositing plans, sections, books of reference, &c., for the new 
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central station, branch railways, &c. &c., near the West-end post- 
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Mr. Fletcher in the latter part of his report says :—‘‘ Gene- 
rally speaking there is no means of knowing what proportion of 


the water is really converted into steam, and what proportion is | 
blown into the steam pipe, so that the boiler with the narrowest | 
water space, and which primes the most, would on such a trial | 


appear to have the greatest economic efficiency. 
therefore, must be received with caution.” 
From the above remarks, Mr. Fletcher seems desirous of leading 
ple to believe that the Sinelair boiler might have been priming ; 
but how can that supposition be reconciled with the fact that on 
the second day’s trial the engine used only 23°05lb. of water per 
LH.P., as shown in Table 4? which clearly proves that 
there was no priming ; and you, Sir, remark in your leader on the 
same trials, that, ‘a smaller consumption of steam than 23 lb. 
per horse-power per hour is seldom attained.” 
Albion Boilerworks, Leith, Aug. 28th. 


All such results, 


GEORGE SINCLAIR. 





| 
S1k,—As you invite criticism from your readers on Mr. Fletcher’s | 
report on Messrs. Bertram’s engine, published in your last impres- | 


sion, you will, perhaps, permit me to call your attention to what 
seems to me to be an error in your own article on the subject. 

You have dealt with the heat rejected as though it represented 
the whole heat in the steam, less that converted into work. Now 
it appears to me that this is wrong, because the temperature of the 
water in the tanks was 96 deg. or a little over, and the steam 
would not give upallits heat by this much. The total heat of 
steam of 41 Ib. pressure is 1163 deg.; add 32, and we have 1195 deg.; 
deduct from this in round numbers 95 deg. for the tank tempera- 
ture, and we have 1100 deg. as the number by which to multiply 
the weight of steam to get the heat in it. If this is done you will 
find Mr. Fletcher’s figures nearly right. TEST. 

London, August 29th. 

{Our correspondent labours under a curious confusion of ideas. 
We have nothing to do with the temperature of the condensing 
water, but only with the number ot heat units contained in a pound 
of steam and passed through the engine. Mr. Fletcher deals with 
total units rejected ; that is to say, he professed to measure how 
many units of heat passed through the engine per minute per horse- 
power, not utilised by conversion into work. If no loss took 
place in the engine, then all the heat which went into the engine 
should reappear as work, or in the condensing water. The fact 
tiat Mr. Fletcher's figures do not agree with those obtained, 
after allowing for the work done, by multiplying the total heat 
in 1lb. of steam by the weight of steam used, shows that 
Mr. Fletcher’s heat measuring apparatus was not competent to 
perform the duties expected from it. A direct proof that our 
correspondent is wrong is supplied by the circumstance that if we 
multiply 27°69 by 1100, and divide by 60, we have 507°4, and not 
4807 as given by Mr. Fletcher.—Ep, E.] 








S1r,—In the report on Messrs. Craig’s engine and boiler by Mr. 
L. E. Fletcher, in your issue of the 24th inst., my name is men- 
tioned with the prefix ‘‘ Professor.” I cannot understand how 
this mistake has arisen, and your correction of it will much oblige. 

32, Bernard-street, Leith, JOHN LOCKIE 

Auz. 29th. 
HOW OUR IRONCLADS BREAK DOWN, 

S1r,—In your last issue you have a paragraph headed “‘ How 
our Ironclads Break Down,” which is taken from a letter to the 
Western Daily Mercury, supposed by you to have been written by 
one of the engineer officers of H.M.S. Shannon. The heading of 
this paragraph is very likely to mislead those of your readers who 
have not some knowledge of marine engines, and is unjust to the 
engineer officers of H.M. navy generally, and to those of H.M.S, 
Shannon particularly; therefore I submit that in justice to these 





Whitworth Scholar, | 


| office, and I am making haste to have them ready by the 30th of 
| November next. W. H. VILLieRs SANKEy, 
London, Aug. 24th. Civil Engineer. 





WILSON’S PLATES. 

S1r,—Being one of your constant readers, I noticed your obser- 
vations respecting my system of armour plates in your edition of 
last week ; but you have mentioned my name as being connected 
with C. Cammell and Co, Limited, of Sheffield. I was until a 
year or two ago chief manager there, but am now in business at 
| Dronfield, where our works are exclusively devoted to the manu- 
| facture of Bessemer steel and rails in large quantities. So, perhaps, 
| you will kindly bear in mind my change of address. The next 
experiments will be very interesting. My aim in making the plate 
with a hard face is to break up the shot as soon as possible after 
impact. ALEX. WILSON, 

Dronfield, near Sheffield, August 18th. 





TORPEDO PROTECTORS, 

S1r,—I notice a paragraph in your last issue respecting an 
invention for the protection of ships against torpedoes, which in- 
vention is credited to a junior dockyard official. ‘he plan described 
by you was recommended by me to the Lords of the Admiralty 
more than a year since, and had been under consideration long 
before that time even. I am still in communication on the subject, 
or I would send you a copy of my original recommendation, but 
hope to do so lateron. By inserting the foregoing in your next 
issue you will confer a favour on W. RICHARDSON, 

Meadow Foundry, Mansfield, Aug. 21st. 





HEAVY LATHES. 

Sir,—In your impression of the 10th inst. I notice a plan and 
side elevation of a combined railway wheel turning and brake 
lathe, made for a large ironworks and colliery in South Wales, by 
Messrs. Kershaw, of Manchester. I think it right to inform you 
it is an exact copy and the same size as a lathe which I designe 
and had built by Messrs. Craven Bros., of Manchester, and erected 
at Atlas Works, Cardiff, ten years ago. I always found it a very 
useful tool for general heavy work. I often used one end boring 
large cylinders, while the brake ead was engaged in boring the nave 
and turning the periphery of pit sheaves from 16ft. to 20ft, 
diameter. Frep, Cuas. WINBY, 

Cardiff, 22nd August. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


In accordance with a resolution arrived at some time ago, and 
on the invitation of the Institution of Engineers and Shipbuilders 
of Scotland, the Institution of Naval Architects opened its first 
autumnal provincial meeting in the Corporation Galleries, Sauchie- 
hall-street, Glasgow, on Tuesday morning. The members of the 
Institution, to the number of about 200, assembled in the large 
hall of the Corporation Galleries by ten o'clock, and shortly after 
that hour the Lord Provost formally received the visitors. 

He then introduced Lord Hampton with an appropriate speech. 

Lord Hampton then took the chair, and said: My Lord Provost 
| and gentlemen, I take the chair, as my excellent friend the Lord 
| Provost has just told you, in virtue of the office I have had the 
| honour to hold now for a considerable number of years, of being 
| president of this Institution of Naval Architects, I believe it 

was in consequence of my connection with the Admiralty, as 
having had the honour to be First Lord, that very shortly after 
the foundation of this Institution I was requested to b its 
president. I have now for eighteen or nineteen years held that 
| office, and during that time I have felt increasing interest in the 





welfare of the Institution, and I have always received the most 

constant, unvarying, and kind support from those talented gentle- 

men who are the leading members. It has been our custom to 

hold an annual session in the spring in London for three days, 

where we labour perhaps with greater regard to the business and 

less to pleasure than will distinguish our meeting upon the pre- 

sent occasion, We read papers and have discussions both in the 

morning and in the evening. But, gentlemen, I am free to say, 

without avy approach to flattery, that out of the eighteen or niue- 

teen times when it has been my pleasure to preside at the annual 

meetings, there has never been one which I have commenced with 

such a feeling of pleasure as I do upon the present occasion when 

we meet xlong with the engineers and shipbuilders of Glasgow. 

Up to this time our business has been entirely conducted as amongst 

ourselves. We have very talented naval architects and able mem- 

bers of different classes, and we have met in London hitherto for 

discussing the great principles and the great changes which have 

marked the progress of navigation in the present century. But at 

our session in 1875 the number of papers was so large, and 
the interest taken in this great question of shipbuilding 
was so great, that a suggestion was made whether we 
should not do well to deviste from our custom of only meeting 
once in the year in the spring in London, and should endeavour 
to hold a second session later in the year at one of the great out- 

ports in which the shipping of this country is established and con- 
ducted. This suggestion has been further considered, and it was 
resolved at our meeting in the spring of this year that we should 
commence our experiment by holding a meeting at some one or 
other of our great ports, and there continue our discussions. This 
intention on our part became known in this great centre of ship- 

ping. and we received from this Engineering and Shipbuilding 
nstitution of Glasgow a cordial invitation to commence this new 
system by coming to meet you here; and, asI have said, I have 
never before presided in this Institution with so much satisfaction 
as I do when we come to accept the invitation which has led to so 
kind and handsome a reception as that which we now enjoy. 
Gentlemen, I am delighted to find here at Glasgow so large a pro- 
portion of your shipping still conducted under the old canvas 
which we have all admired for so great a length of time. These 
are the cireumstances under which we have accepted your invita- 
tion. We do not presume, in this great centre of shipping and 
commerce, for a moment to suppose that we have come down here 
with any idea of teaching; it is more likely that we have come 
down here to learn, and that we come down for amicable conference. 
I hope and I believe that thus good will be done to those great 
ends which we all have in view, and that equal results will follow 
when this Institution in London goes to Liverpool, Hull, and other 
great shipping centres, for the purpose of interchanging ideas with 
the able men connected with those branches of trade in different 
parts of this country. This is not the time to enter into any 
technical detail of the papers to be read, but I may just say that [ 
observe with pleasure that a number of the papers which we are 
going to have are of a very interesting character, and to be read 
by men of well-known ability and experience. Here I may mention 
one passing word of regret, that by accidental causes we are 
deprived of the presence of a gentleman whom all will admit is 
one of our most distinguished members—and who was to read 
a paper—namely, Mr. Froude. The same cause also deprives 
us of the presence of a most distinguished and gallait 
admiral, Sir James Hope, and also of Dr. Woolley, the 
father of our worthy secretary. These three are members 
of the select committee which has been appointed to inves- 
tigate that anxious question as to the Inflexible, and this 
very day, I understand, their experiments are to commence, 
After making some suggestions as to the method of carrying on the 
business of the session, Lord Hampton concluded by saying—I have 
only to add that we are to have papers read at this meeting not 
only by members of our own Institution, but also in some cases by 
members of this sister Institution in Glasgow. I earnestly hope 
that these papers will tend to promote the great object we have in 
view. We have come here to meet what I call a sister institution, 
not in a spirit of rivalry, but we come for amicable, kind, and good 
feeling conference ; and if there is rivalry amongst us, it will only 
be the honourable rivalry of two institutions both striving for the 
great objects on which the greatness, and welfare, and prosperity 
of this great empire so largely depend. 

The meabers of the Institution then adjourned to the upper 
gallery, where the chair was taken by Lord Hampton. Amongst 
the gentlemen present were—Sir Alexander Milne, G.C.b. ; 
J. D. A. Samuda, M.P.; E. J. Reed, M.P. ; Bruce Bell, president 
of the Institute of Engineers and Shipbuilders; Thomas Gray, 
assistant secretary to the Board of Trade; H. H. Laird, John 
Reid, J. Scott-Russell, Captain Symonds, C. Lamport, G. C. 
Mackrow, Thames Ironworks; J. Macfarlane, J. Jamieson, John 
White, of Cowes; W. H. White, Admiralty; J. Dunv, Admi- 
ralty ; A. Inglis, A. C. Kirk, Captain Sewell (clerk), Shipwrights’ 
Company; A. D. Lewis, B. W. Martell, chief surveyor Lloyd's 
Registry ; W. John, assistant surveyor Lloyd’s Registry ; Samuel 
White, J. R. Parnhill, B. Tidemaan, chief constructor Dutch navy ; 
Captain Labrano, Naval Attaché, Italian Legation; J. A. Stick- 
nell, J. A. Welch, F. A. Elgar, and E, Mackrow, 

The following gentlemen were then elected members of the Insti- 
tution: - Robert Armstrong, Robert Barclay Brown, John Brown, 
Henry Barker, Robert Appleby Bartram, Alfred Carter, George P. 
Cooper, George John Cole, Elias Cox, Robert Pile Doxford, John 
Dawkins, Frederick Blake Davis, William Davidson, Harry Smith 
Edwards, Joseph Toward Ettringham, Robert Foster, John Ludwig 
Frykholme, Eiwin Graham, William Gray, Geo. Burton Hunter, 
George Haswell, John Harvey, Robert Irvine, Thomas William 
Kettle, A. Edmund Keydell, Samuel Lapthorn, William Thomas 
Mumford, Thomas Menzies, George Pryer, William Ram, Dancan 
Robertson, Richard Joseph Reed, John Young Short, Robert 
Steele, jun., Charles Albert Schlesinger, Joseph Alfred Seddon, 
James Henry Truscott, John Ward, John Paul Wilson, Thomas 
Adams, Samuel Baxter, Jacques Augustin Normand, Jas. Purdie, 
Alexander Carnegie Kirk, James Taylor Milton, John Rankine, 
Alexander Stephen, John Samuel White, Charles Andrew Bushell, 
John Hartness, Williara Cunningham Lang, James McKenzie, 
William Whyte, Peter Samson, A. B. W. Kennedy, and E. R. 
Couchman, The regular business of the meeting then commenced 
with the reading of papers, some of which we give this week. 








CIViL AND MECHANICAL ENGINEERS’ Soctety.—On Saturday 
last the society paid Messrs. Truman and Hunbury’s brewery one of 
their sessional visits to works. The members and their friends 
assembled in the office of Mr. Fairman, the resident engineer, at 
3.30. Thebrewery in Brick-lane, Spitalfields, was founded more 
than a century ago, and has now grown to such magnitude as to 
give employment to 500 men, and send out 600,000 barrels of beer 
annually. This is done at the London brewery alone. The firm 
has, besides, an establishment at Burton-on-Trent. In a brief 
notice it is difficult to enumerate even the most interesting 
portions of the brewery, but we may specially mention that a 
library has been established for the use of the men containing 
3000 volumes, The steam power of the establishment is supplied 
by 15 boilers and 20 engines, giving a total of 330-horse power 
nominal. The well from which the principal portion of the water 
is derived for brewing purposes is Sft. diameter by 400ft. deep. 
There are 100 vats, the largest 25ft. diameter by 22tt, deep. The 
whole working of the brewery, from pumping the water to filling 
the barrels with beer, was explained to the visitors. The fitters 
and turners, forge, pattern makers’ and copper smiths’ shops were 
shown tothe party, as well as the stables, giving accommodation for 
the 200 horses, each stall having the name of its occupant printed 
over the head. Amongst the members and visitors present were 
the president, R. M, Bancroft ; senior vice president, H. Valpy ; 
treasurer, W. C. Street; member of council, P. Burrell and 





Messrs. J. E. Jones, J. B. Costello, J. Thompson, E. Lacy, 
&c. &c., and upon leaving the brewery the party unanimously 
passed a vote of thanks to Mr, R, Fairman. 
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RAILWAY MATTERS, 


THE Railway Age says:—‘It is already apparent that the 
western railways will have all they can do to carry off the immense 
crops of all kinds within the next few weeks,” 

TuE Northern Railway of Canada has announced a reduction of 
wages and the émployés have accepted it, Those receiving 1 dol. 
11 cents are reduced to 1 dol,, and on all salaries above this the 
reduction is 10 per cent. 

THE Government of India has, according to the Indian Railway 
Service Gazette, sanctioned the estimate, amounting to 998,340 Ks., 
of the cost of doubling the Umbatur and Arconum section of the 
Madras Railway 

A RAILWAY accident has just occurred in America, A train 
on the Rock Island Railway ran into a creek seven miles from 
Desmoines, Iowa. Sixteen persons are known to have been killed, 
and there are besides a large number wounded. 

AN accident, attended with fatal results, took place on the 9th 
inst. on the central railroad of New Jersey. A train got off the 
rails in crossing a drawbridge. The engine and tender passed 
safely over, but after the accident the latch, or bolt, was found 
about two-thirds open, and the bridge was about ten inches off, in- 
dicating that the bridge had been opened by the motion of the train 
in passing over, 

Tue Indian Daily News says :—Following the example set on 
the East Indian Railway, where natives are employed in shunting 
trains, and in driving on branch lines, and where the best of the 
men so trained are to be allowed to drive goods trains on the main 
line on the level portion where the traffic is light, the Eastern 
Bengal Railway Company have received the assent of their Home 
Board to encourage the employment of well qualified natives ina 
similar capacity, whenever it can be done with safety to the public 
and advantage tothe company. The substitution of native serangs 
for Manilla men in the command of the company’s flats is also left 
in the hands of the responsible officers of the company. 

On Friday afternoon last an influential meeting was held at the 
Star Hotel, Maidstone, under the presidency of Sir Edmund 
Filmer, M.P., to consider what steps should be taken in the event 
of a fresh bill being presented to Parliament for the fusion of the 
South-Eastern and London, Chatham, and Dover Railway Com- 

anies. Representatives from almost every corporate body in 

‘ent were present and heartily concurred in the resolution sub- 
mitted. Maidstone declined to co-operate with other towns, and 
was not represented. A committee was formed for the purpose of 

watching, aud, if necessary, opposing any bill introduced, Sir E. 
Filmer being elected chairman, and Captain Aylmer, the future 
Conservative candidate for Maidstone, honorary secretary. 

On Friday last a return procured by Sir Thomas Bazley to the 
House of Commons was issued of capital in shares and by loans 
respectively proposed to be raised by the railway and other bills 
brought before Parliament in the late session, and the aggregate 
amount of such capital and loans, with the gross aggregate return 
for the previous ten years. The pro} d capital in the recent 
session was £42,057,129 by 268 bills, of which £27,448,930 was by 
shares and £14,608,199 by loans. For the previous ten years the 
proposed capital by shares and loans was as follows :—In 1867, by 
321 bills, £42,638,775 ; 1868, by 228 bills, £25,207,356; 1869, by 
212 bills, £29,221,706 ; 1870, by 244 bills, £23,676,499 ; 1871, by 
280 bills, £29,719,190; 1872, by 304 bills, £86,444,831; 1873, by 
33¢4 bills, £86,893,943 ; 1874, by 281 bills, £63,395,240; 1875, by 
266 bills, £49,044,307 ; and in 1876, by 270 bills, £49,126,283. 

Mr, JuLAND DANVER’s report, recntly published, on Indian rail- 
ways, shows that there has been during the past year a moderate 
expenditure on capital account and a very considerable increase of 
net profits, It is, however, to the service which railways and 
other means of communication in India render in aiding famine 
relief that we naturally attend most during the present sharp 
crisis, Whatever we may succeed in doing with the help of our 
railways, it is certain that we could do very little indeed without 
them. But by the present famine we are reminded once again of 
the need which India has of something more than railways, if her 
system of internal communication is to be complete. She wants 
roads of another kind, Conveyance by water is easier and cheaper 
than conveyance by land, both for goods and passengers. The 
canal, moreover, is serviceable in another way, scarcely less im- 
portant, and sometimes more important. Its fructifying waters 
can be drawn off in lesser channels, and carried about the country 
through which it passes. 

SEAM has been applied to the tramway known as the old 
Oystermouth line, under the auspices of the Swansea Improve- 
ments and Tramways Company. A trial was made on the 16th 
inst., with perfect success, The engine, one of Hughes’s patent, 
sped along as steadily and as silently as the most fastidious could 
have wished. The severest test was that to which the engine was 
put by a Dr. Rogers, who, but to no purpose, tempted the result 
which prejudice had long foretold. Astheengineaud its freight swept 
steadily along over the rails, he brought the head of the spirited 
horse he was driving to within a couple of yards of the funnel, 
without the slightest indication of tremor on the horse’s part, no 
irritation or fretfulness from first to last. The doctor drew up and 
frankly acknowledged himself satisfied ; it was felt on all hands 
that the engine had achieved a complete and an unqualified 
success, The engine itself has the appearance of a railway car- 
riage. The machinery is all covered in, and not even the wheels 
are visible, It will bring two carriages up from the Mumbles in 
twenty minutes. 

A CenTrat Asian Railway has recently received the sanction of 
the Czar, The road commences at Moscow and is completed to 
Samara on the Volga, through Lower Novogorod, 600 miles. The 
original plan coutinued from Lower Novogorod through Kazan 
to Ekaterineberg, east of the Ural Mountians, some 800 miles, 
The new concession, however, running south-eastwardly from 
Novogorod through Samara, reaching Orenburg on the Ural River, 
600 miles, then follows a curve of that river due east to Orsk, 
which is 150 miles east from Orenburg, 300 south from Ekaterine- 
berg, and 600 from the Caspian by the windings of the Ural. 
This is the termination of the European and the beginning of the 
Central Asiatic road, of which so much has been said for a long 
time. From Orsk the 1oad continues south-eastward to Tashkent 
in Khokan, about 800 miles—through swamps and deserts, over 
mountains and rivers, which require enormous bridging, tunnelling, 
piling and excavating, and thence eventually into Cashgar, where 
an intersection is made with the contemplated road from Ormus, 
in the Gulf of Persia, which, crossing Afghanistan into Cashgar, 
is aimed toward Pekin, 

An automatic brake recently described possesses as its 
chief feature the convenience of being applied by the momentum 
of the cars as they run together when the traction power is checked, 
and to be withdrawn as the traction power is again applied. 
An American contemporary thus describes it :—‘t By pressing 
on the bumper the brakes are applied on one set of ‘sbtole as 
long as the bumper meets with resistance on the forward motion. 
During this time the opposite brake wheels are held firmly in the 
straps, but motionless, while the axle revolves in them, the pawls 
being off. When it is desired to change the direction of the car, 
the inner end of a push bar is changed from one lever to the 
other. When the pulling power of the engine is checked, the 
brakes are automatically applied to one set of wheels and the train 
is ~— The reversal of the engine now will produce no effect 
upon the position of the brakes; but the change in the direction 
of the rotation of the axle releases the pawls from one set of wheels 
and causes them to take hold on the opposite ones, when the train 
may be backed without further obstruction, the brakes remaining 
open so long as the pushing continues, When the pushing power 
of the engine is checked, the momentum carries the train away 
from it and the slack motion of the bumper applies the brakes to 
the opposite wheels, thus braking backward as well as forward.” 
This brake is not new, and will not work, 4 














NOTES AND MEMORANDA. 


For the purposes of warming and ventilation, M. Flavitsky uses 
double windows, placing an air-chamber under each window, into 
which the fresh outside air is admitted, and heated by ribbed 
tubes, by means of water or steam, The hot air rises between the 
windows, and enters the room near the ceiling. 


PACKING PAPER may be made water-tight by dissolving 1°82 lb. 
of white soap in one quart of water, and dissolving in another 
quart 1°82 oz.—apothecaries’ weight—of gum arabic, and 5°5 oz. of 
glue. The two solutions are to be mixed and warmed, the 
paper soaked in the mixture, and passed between rollers or hung 
up to dry, 


Pror. Wo.r finds, by applying his formula for the relation 
between sun-spots and magnetism, a calculated value of 6°40 min. 
for the mean variation of declination at Prague. The observed 
value was 6°47 min., an agreement which he justly regards as 
marvellous, tie believes the mean sun-spot period to be 11} 
years, but thinks there are strong indications of a grand period of 178 
years embracing sixteen solar periods of 11} years, and fifteen 
revolutions of Jupiter. 


M. O. Hatiaver has published a report of experiments upon 
steam engines, with saturated and with superheated steam, under 
various conditions, One of the most important results seems to be 
the demonstration of the importance of the exchanges of heat 
between the steam and the walls of its receptacles. By making 
ay allowance for such exchanges, a remarkable accordance is 
ound between theoretical and practical values. Superheated 
steam gave a saving of 23 per cent. over saturated steam. The 
condenser realised an economy of 43 per cent, 


M. DecourNeau attributes the cracks in common mortars and 
cemeuts to the uncombined quicklime that they contain. In order 
to neutralise the lime, he uses an aggregate, composed of a very 
fine siliceous powder mixed with diluted nitric acid. He thus ob- 
tains mortars with much greater, more uniform and more lasting 
resistance than those hitherto used. The application of his method, 
especially in the new forts of Paris, has given excellent results with- 
out a sivgle failure. Stone made by his process, says the Journal 
of Franklin Institute, may be sawed and chiselled like natural 
stone. 


WoRrkKMEN employed in the manufacture of white lead are always 
liable to lead poisoning, both by inhaling the dust and in touching 
the lead with the hands. Various correctives for this have been 
employed, and among these the latest and most simple is a careful 
washing of the hands in petroleum. Three washings a day are re- 
ported to be sufficient to prevent all serious danger of poisoning. 
The benzole in the petroleum is said to scour the skin and remove 
the dust of lead, and the fatty substance in the oil prevents the 
absorption of the lead salts. ‘The experiments made in petroleum 
used in this manner give such good results that it is proposed to 
use the same material as a qual against poisoning in other indus- 
tries where the salts of copper or mercury are employed. 


In the Siemens glass-works at Dresden there is now manu- 
factured a product which has, according to some foreign journals, 
the same properties as La Bastie’s tempered glass, the strength 
being communicated by the pressure of metallic rolls. Plates can 
be made, by this method, of much larger dimensions than by La 
Bastie’s, They have a beautiful look, and can be ornamented 
with the most complicated design, at less cost than ordinary glass. 
Siemens claims that glass manufactured by his process has a greater 
strength than tempered glass, in the ratio of five to three. When 
broken it shows a fibrous structure, while La Bastie’s is crystal- 
line. For equal thickness the resistance of a plate of compressed 
glass is from seven to ten times as great as that of an ordinary 
plate. In trial experiments, performed before the Berlin Poly- 
technic Society, a lead ball, weighing 120 grammes, was let fall, 
from different heights, upon plates arranged horizontally and 
supported only at the four corners. While an ordinary plate was 
shivered by the weight falling from a height of three decimetres, 
the plate of compressed glass of like dimensions broke only when 
the weight was let fall froma height of three metres, and even 
then only under the influence of many successive blows. 


M. Mason, of Lyons, has succeeded in removing the dis- 
agreeable odour of petroleum by the following process :—Into a 
vessel containing 225 lb. of petroleum, are separately introduced 
by means of a funnel, 2 oz each of sulphuric and nitric acid, and 
11°1 lb. of stronger alcohol are carefully poured upon the surface 
of the petroleum. The alcohol gradually sinks to the bottom, and 
when coming in contact with the acids heat is developed, and some 
effervescence takes place, but not in proportion to the quantity of 
the liquids. Ethereal products of a very agreeable odour are 
formed, and the substances thus treated acquire an analogous odour, 
at the same time becoming yellowich in colour. The operation 
lasts about an hour, after which the liquids are thoroughly agi- 
tated for some minutes with water, and after resting for eight or 
ten hours the purified petroleum is drawn off. The lower stratum, 
which is a mixture of the acids, water, and alcohol, may be used 
for deodorising the heavy oils of petroleum, by agitating them 
well for twenty minutes, and after twelve hours, washing the oil 
twice with milk of lime, to remove the free acids. It will then 
have the same but a weaker odour, as the light petroleum first 
treated, and answers well for lubricating purposes. Petroleum thus 
purified may be used in pharmacy for many purposes. All the tinc- 
tures for external use may be prepared with it, like the tincture of 
arnica, alkanet, and camphor. It may be used for dissolving 
ether and chloroform like alcohol, and, combined with fats or 
glycerine, promises to be of great utility in the treatment of skin 
diseases, &c. The alcohol used in pharmacy might be replaced by 
this purified petroleum. 


SPEAKING recently upon refractory materials, Prof. T, Egleston 
observed that these materials are usually clays, which are silicates 
of alumina, and a few natural rocks, Rocks can rarely be used, as 
they are never homogeneous, and are likely to crack ; clays cannot 
be used as they are found, but must be mixed with other 
substances. ‘They are refractory in proportion to the alumina 
they contain, and less useful as they are acid; 2 or 3 per 
cent. of iron is sufficient to make a brick fusible at high tempera- 
ture. Silica alone is exceedingly infusible, but has no binding 
power. The Dinas brick, almost wholly silica, is formed with 14 
per cent. of lime, and will resist a clear, white heat alone, but 
is worthless if it comes in contact with metallic oxides; 2 per 
cent. of oxide of iron would make such a brick useless in a Siemens- 
Martin furnace. A silica brick expands to such an extent that 
the rods of a furnace have to be loosened while it is being heated, 
ahd tightened while the furnace cools. Alumina is also very 
intusible, but it contracts at a high heat, and has therefore to be 
mixed with silica, or burned clay, to prevent this contraction, as 
any depressions or contraction would make eddies in the flame and 
rapidly destroy the furnace. Bauxite, a hydrated compound of 
alumina and iron, which sometimes contains a little silica, and 
sometimes none at all, is also used. Siemens makes a brick of this 
substance which contains 3 to 5 per cent. of silica only, and 
is five times as infusible as the best Stourbridge brick, We 
have the anomaly of 6 per cent. of oxide of iron making one 
material as fusible as ordinary brick, and another, containing over 
20 per cent. of the same material, being infusible. Lime and 
magnesia are also very refractory; they are both used to make 
crucibles for the fusion of platinum, but lime can only be had as a 
carbonate, which, under heat, becomes caustic, and when the heat 
is allowed to go down it slacks and falls to powder, so that it can 
only be used, as in Styria, in very small continuous furnaces. 
Magnesia is also a very refractory material, but difficult to get. 
Beside the effect which the chemical composition has upon the 
refractoriness of materials, there is an effect due to molecular 
condition which has been but little studied and is still less under- 
stood. 











MISCELLANEA. 


A BILL to provide for the registration of trade marks under a 
permissive system has, according to Trade Marks, been recently 
introduced by the Attorney-General, and read a second time in the 
Cape Parliament. 


TWELVE electric lamps are now in use at the Lyons railway sta- 
tion, This number will be enlarged successively to twenty-four 
lamps, fed with one light-producing and one _light-distributing 
machine, It is believed that 22-horse power will give a power af 
2400 gas lamps, using 100 litres each per hour. 


Tue health of M. Leverrier is, says Nature, so far restored as to 
enable him to stay at Dieppe during the bathing season. Learning 
that he intended to travel for his health, the new Minister of 
Pubtic Instruction offered M. Leverrier a special credit for expenses, 
on the ground that “‘it is the national interest to preserve a man 
who is an honour to the nation.” 


A RETURN has been printed of all fatal boiler explosions on board 
steamships in the years 1861 and 1862, and of all similar explosions 
in 1864 and 1865, and in 1875 and 1876. In the years 186] and 
1862 there was no information ; in 1864 and 1865 there was only one 
casualty and one life lost ; while in 1875 and 1876 there were nine 
casualties and seventeen lives lost. Other information required 
by the return will be supplied as to boiler explosions as soon as 
presented, 


PRESSED bricks have been made from blast furnace slag and the 
following materials in Germany. To the powdered slag 42 per 
cent. silicic acid, 37 per cent. gypsum, 10 per cent. clay, 5 percent, 
oxide of iron, 3 per cent. magnesium, 1} per cent. sulphur, and 
various other materials mixed with lime are added. The mixture 
is given the common brick form in a steam press, and after drying 
in the air for three months are ready for use. The daily production 
of the presses are about 8000 bricks. 


Two screws, probably the largest in existence, are being cut at 
the Deal square of the Royal Gun Factories for the new lathes which 
are required for the manufacture of heavy guns. The screws are 
each 65ft. in length by 7in. in diameter, and the machinery 
employed being in a somewhat restricted space, the wall of the 
building has been removed to make room for them. The lathes of 
which they will form part will have 72in. centres, enabling them 
to turn a gun or any other work 12f¢. in thickness. 


Tue large size model of the Inflexible, which has been con- 
structed at Portsmouth for the use of the Inflexible committee, is 
now finished, and on the 22nd inst. Mr. Froude subjected it in 
No. 6 Dock to a preliminary inclining to ascertain its centre of 
gravity. When this has been discovered it will be weighted with 
lead, so that its centre of gravity will accord with the centre of 
gravity of the ship. The ends are removable, in order that the 
model may be rolled with the unarmoured compartments absent, 
and the latter are also fitted with 2in. plug holes, so that the 
behaviour of the model may be tested with the fore and aft com- , 
partments waterlogged, 


THE California Mining and Dredging Company have in operation 
near Oroville a novel description of dredger, which is employed to 
raise from the river bottom the auriferous gravel. The machinery 
is placed on the deck of a flathoat or scow, 80ft. to 100ft. in length 
and about 30ft. in width. The principal feature of the affair is a 
large iron cylinder, 40ft. long and 30in. in diameter, suspended 
from a derrick securely set in the scow. The cylinder is closed at 
the upper end by an iron head securely rivetted on. Through this 
iron head two pipes are inserted, one leading from the steam boiler, 
and one from the water pump. The operation of the machine is as 
follows :—The cylinder is lowered by a wire cable into the river, 
and allowed to sink until it touches bottom. Asits weight is about 
three tons, it always sinks a considerable distance. As soon as the 
cylinder stops sinking, steam is let on from the boiler into it, so as 
to expel the air, the pressure being 15 1b. to the square inch. When 
the air is expelled and the cylinder full of steam, cold water is 
immediately let into the top of the cylinder. The water at once 
condenses the steam, and leaves a vacuum in the tube. As soon as 
the vacuum is formed, atmospheric pressure comes into play, 
and forces into the cylinder a mass ef mud and gravel, weighing 
from four to seven tons, and sometimes filling up the pipe for 10ft. 
or 15ft. The pipe is then hoisted by steam power, and its contents 
dumped into a string of sluice boxes alongside the scow. Water is 
furnished to these sluices by a Chinese pump worked by the engine 
that works the water pump. 


Messrs. SHORT BrorHERS launched from their shipbuilding 
yard at Pallion, on Saturday last, a new screw steamer, built to 
the order of Messrs. J. H. Lorentgen and Co., of Hamburgh, of 
the following dimensions and particulars :—Length between per- 
pendiculars, 260ft.; breadth, 36ft.; and 2!ft., depth of hold; 
about 1550 gross and 980 net register tons, with a carrying capacity 
of 2400 tons dead weight, on a comparatively shallowdraught. She 
will be fitted with engines of 150-horse power, by Mr. John Dickin- 
son, Monkwearmouth, with all the latest improvements. She is 
also fitted with four steam winches, and large donkey boiler on. 
deck for working cargo, Harfield’s patent windlass, and every 
appliance to economise labour, with all the latest improvements. 
The vessel is constructed with two iron decks, all fore and aft, for 
the accommodation of captain and officers; bridge house over 
engines and boilers amidships, and top-gallant forecastle for the 
accommodation of crew. The vessel is classed 100 Al, Lloyd’s, 
and twenty years red in Liverpool, both being the highest class. 
As she left the ways she was named the Prince Frederick Carl, by 
Messrs. Houlding, of London. This being a new type of steamer, 
for large carrying capacity on alight draught, the builders have every 
confidence that she will be successful, and make rapid passages, 
and supersede the three decked steamers for general cargo vessels, 
With the model of this steamer, at the competitive exhibition of 
the Worshipful Shipwrights’ Company, of London, held in May 
last, Messrs. Short Brothers obtained the silver medal and freedom 
of the company in the cargo steamer class. 


THE Kieler Zeitung recently gave a long and detailed description 
of the works of the harbour of Kiel, which are, says the Pall Mall 
Gazette, rapidly approaching completion. Altogether the naval 
establishments constructed at that port, cover, it is estimated, 
about 100 morgens of ground. The site chosen is apparently well 
adapted for the purpose. Being near the town, railway communi- 
cation with it, could be readily established ; and it is not com- 
manded by any heights, even within the range of modern artillery. 
On the lund side natural obstacles—such as the Schwenline on the 
north, the Tidndeli and Well lakes on the east, the Schulen lake 
and the Eider on the south, and the canal on the west—render it 
easily defensible. The first operation was to level the whole site 
to a uniform height of 10ft. above the level of the water in the 
harbour. As several hills had to be dug away, this was an ex- 
ceedingly laborious undertaking, and it has taken nine years of 
constant work to accomplish the task. Three building slips have 
been constructed, with the necessary machinery and workshops in 
their immediate vicinity, and from one of these the Frederick the 
Great, an ironclad of nearly 7000 tons displacement, has been 
already launched, while another large unarmoured vessel is in con- 
struction on another. Near the slips are two large basins, the one 
1700ft. long and 1200ft. wide, the other somewhat smaller. Both 
these are some 60ft. deep, and their excavation was attended with 
considerable difficulty, blasting having to be resorted to in some 
places to remove rocks which could not be touched by the pick 
or shovel. Their dimensions are sufficient to allow them to con- 
tain at one time all the men-of-war of the German navy, four of 
the largest ironclads being able to lie along the side of one of them. 
The docks are four in number, constructed side by side, and open- 
ing at the south end into the smaller basin, while along the north 
end are rows of workshops. The whole of the establishment is 


surrounded on the land side by a high wall, while on the sea front 
stone walls and groins impede the wearing action of the water. 
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NEW GRAVING DOCK AT BIRKENHEAD. 


MR, LYSTER, M.LC.E., ENGINEER, 


(For description see wage 155.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mesers. Geroip and Co., Booksellers. 

LEIPSIC,—A. Twiermever, Bookseller. 

NEW YORK.—Tae Witmer and Rooczrs News Company, 
Beekmar-street. 











TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
"i that f inquiry addressed to the 


public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to , and bearing a 2d. postage stamp, in order that 


answers received by us may be forwarded to their destination. No 
taken of communications 


must therefore request correspondents to keep copies. f 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
notice whatever will be taken of anonymous 


J. P.—Binns’ work will suit you. : 

T. H. W.—(1) Send the drawing and description. If the invention is good we 
will comply with your request. (2) You can obtain full information from 
the secretary. ' 

J. W. H.—Carry the flame from the flues first under the bottom of the boiler 
to the front, and then split it, sending half the products of combustion along 
each side of the boiler. 

J. H. (Tremont-street, Boston).—We fail to understand your letter. What 
machine, and what advertisement, do you mean? Have you not made a 
mistake? Is your letter really intended for us ? 

Constant Reaper.—/f you simply want formula by which you may make 
the principal calculations respecting the angle and ze of the sails and 
other calculations for windmills, you will find what you want in Moles- 
worth's ** Pocket-book of Engineering Formula.” 

F. F. (Boston). -- We could not answer your question without seeing the entire 
correspondence and the contract. There is, however, nothing in the way of 
trade custom to prevent them from making the charge to which you object, and 
which may or may not be a fair and proper charge. Consult your solicitor. 





WAX MATCH CUTTING MACHINES, 
(To the Editor of The Bngwneer.) 
Sim,—Can any of your readers inform me who makes a machine for 
cutting wax tapers and wax matches to the requisite lengths? H. 8. 
Manchester, Aug. 28th. 








SILICON IRON. 
(To the Bditor of The Bngwneer.) 

Sir, —I should feel much obliged if any of your correspondents could 
inform me whether silicon iron containing a minimum of 7 per cent. of 
silicon is made in this country, and what is the address of the maker ? 

Swansea, Aug. 28th. A. H. 





SUBSCRIPTIONS. 

Tue Enoweer can be had, by order, from any newsagent in town or country 
at the various ratlway stations ; or it can, of preferred, be supplied direct 
from the office, on the following terms (paid in advance) :-— 

Half-yearly including doulnemumber).. .. .. £0148. 64. 
Yearly (including two dowble numbers)... .. .. £1 98, Od. 

Lf credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Enoinear is registered for transmission abroad. 

Cloth Cases fur binding Tak Enuinger Volume, price 2s. 6d. each. 

The following Volumes of Tue Enoineer can be Aad, price 18s. each—Vols 
8, 5, 10, 14, 21, 24, 25, 26, 88, 40, 41, 42. 

Fo. Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tux EnGinger weekly and post-free. 8ub- 
nieces Office Order must be accompanied by letter of advice 
to Publisher Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remittance Post-office Order. — Australia, Brazil, British 
Colum! British Guiana, Gumate, Come of Good Hi k, . 
France only), Germany, . lees fly Jay 
Natal, Netherlands, New Brunswick, New! d, New South Wales, 
New Zealand, Roumania, Switzerland, Tasmania, —- 
SS ee ee See Wem teen, Fe via Sou 
ampton, 

Remittance by Bill in eg ne ag Buenos Ayres, France, 
and Algeria, Greece, Ionian Ton Chill Bes , Panama, Russia, 
Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 5a, 


ADVERTISEMENTS. 


ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLIVERED BEFORE S1X 0’CLOCK ON 
Tuvaspay Evexine 1x nach Ween. 

*,* Letters relating to advertisements and the ishing department of the 

paper are to be addressed to the Publisher, Mr. Riche ; all 

letters to be addressed to the Bditor of Tu ENornen, 168, Strand. 











DEATHS. 
On - 22nd inst., at Stony Stratford, Mr. Eowarp Haves, engineer, 


On the 20th inst. at 9, Dean’s-yard, Westminster, Mr. Epwarp 
Witson, C.E. Friends are requested to accept this intimation. 


THE ENGINEER. 


FRIDAY, AUGUST 31, 1877. 

















NAVAL ENGINEER STUDENTS. 


Tue Lords of the Admiralty have directed that a 
Civil Service examination is to commence on the 11th of 
September in London, Liverpool, Portsmouth, Devonport, 
Sheerness, Chatham, Bristol, Newcastle-on-Tyne, 
Edinburgh, Glasgow, Aberdeen, Dublin, Belfast, and 
Cork, for the entry of forty engineer students for the 
navy, who will all be attached to Portsmouth Dockyard. 
The students will remain for six years at the dock- 
yard for practical training in the workshops, and to 
receive instruction in iron shipbuilding, when they will 
be eligible for entry in the Royal Naval College, Greenwich. 
The euucation which these young gentlemen are to receive 
is of comparatively a high order; and great care will be 
taken to teach them the theory of mechanical engineering 
in all its branches. It is worth while to consider whether 
the course of instruction to be followed is really that which 
is most likely to supply what the Admiralty want. In 
the first place, it is necessary that all confusion should be 
cleared away as to the requirements of the service. 
There is, unfortunately, but too much reason to doubt 
that the peor understand as clearly as they 
ought what sort of men are most likely to 
marine engines properly; and we may be excused if 
we endeavour to enlighten them a little on this point. 
A naval engineer must comply with two conditions which, 
whatever may be said to the contrary, conflict a little, In 





the first place it is above all thi necessary that he 
should be competent in the fullest yn to take charge of 
the complex machinery found on board a modern ironclad; 
and in the second place he should possess sufficient 
culture and refinement of mind to be able to associate 
with the superior officers of the ship. Now these 
last have no manual duties to perform, eens engineers 
if they are good for anything must be competent to work, 
and work hard too, with their hands; and in this respect 
their duties are not similar to those discharged by what, 
for want of a better name, we must call “ gentlemen engi- 
neers,” in other walks of the profession. We shall leave out 
the civil branch altogether. But if we compare the career of 
a naval engineer with that of a mechanical engineer earn- 
ing his bread on land, it will be seen that a wide difference 
exists. A “ gentleman apprentice ” is, as a rule, articled to 
some good firm for four years; the first two years are 
usually spent in the shops, his principal employment con- 
sisting in erecting machinery. The pupil learns how to 
handle a hammer and chisel, and to hold a file straight. 


He sees how work is put together; and, under favourable 


circumstances, he learns a good deal. He keeps early 
hours; is dirty from morning till night; has to bear some 
physical toil, and has little or no time for the cultivation 
of hig mind, ‘Two years over, he is transferred to the 
drawing-oflice. There his hours are shorter; he can keep 
himself clean, and he can cultivate his mind. If 
he has good luck, he need never take hammer and 
chisel in his hand or touch a file again as long as 
he lives. His life’s work consists in designing ma- 
chinery, and superintending its construction; and a 
knowledge of the theory of machines is essential to his 
reputation and his prosperity. Such a man ought to be a 
ood mathematician ; not ignorant of chemistry; well up 
in the laws of natural philosophy, and a first-rate arith- 
metician. On the other hand, a naval engineer never to 
the end of his days can get rid of the hammer and cliisel, 
the file, and the,spanner. He may be a wretched draughts- 
man, totally ignorant of mathematics, and of no 
more knowledge of arithmetic than will carry him through 
a sum in simple proportion or decimal fractions ; yet, if he is 
a good handicraftsman; an able and willing worker; sober; 
ing some self-reliance and a little resource, he may 
> a first-rate naval engineer, perfectly competent in every 
sense of the word to take charge of the finest machinery 
ever put intoaship of war. The difference between the 
professional lives we have thus indicated is well marked, 
and should be clearly understood. 

It will be seen at a glance that the very nature of the 
theoretical instruction imparted to the Jand engineer consti- 
tutes culture in itself—mental culture, indeed, of avery high 
order, continuously brightened and kept clear,by the daily 
duties of his profession. A man constantly engaged 
in designing machinery or working out strains cannot 
forget his mathematics. One dealing with the forces of 
nature under ever-varying conditions is not likely to forget 
the lawsof theuniverse. Onthe otherhand,a naval engineer, 
however carefully trained in theory, soon finds that his 
theory is useless. A complete knowledge of the binomial 
theorem will not mend a broken crank shaft; a pro- 
found acquaintance with the chemistry of combustion will 
not tell a man how to weld a broken valve spindle, or stop 
a leak in acracked condenser. Theory is, in the highest 
and fullest sense of the term, of no use whatever in an 
engine-room. The naval engineer is not called upon to 
design engines; his duties consist in keeping them going. 
There is no scope afforded him for putting theory into 
practice. He can alter nothing. Radical defects in 
design he must put up with ; and it is much more 
important that he should be able to pack a gland properly 
or keep a bearing cool, than it is that he should know 
exactly how thick a crank shaft should be, or the tensile 
strength of boiler plates. The more carefully the whole 
subject is considered, the more evident does it become 
that, in the education of the naval engineer, theory should 
hold a place altogether subservient to manual dexterity in 
the manipulation of tools. 

Tt cannot be denied that the avocations and duties of a 
naval engineer are to a very considerable degree inimical 
to the cultivation of nice habits, and the elevation of the 
mind. In all 
has been regarded as detracting from the dignity of man. 
Not derogatory to the workman in any absolute sense— 
because labour of any kind is not itself dishonourable— 
but degrading in the sense that it interferes with the 
development of mental attributes which rank in the esti- 
mation of the world far before manual dexterity. This 
being the case, it will be seen that the naval engineer has a 
hard task before him. He has, to use conventional words, 
to combine in himself all the qualities of a handicraftsman 
with those of a well-educated, well-mannered gentle- 
man. The difficulty is one which captains or lieutenants 
in the navy never encounter. It is far easier for a 
purser’s clerk to be a gentleman than it is for a naval 
engineer; and it is infinitely to the credit of the latter that, 
as we know by personal experience, there are naval engi- 
neers who are both workmen and gentlemen in the fullest 
sense of the word. But these are the exceptions which 
prove the rule that human nature will assert itself, and 
that a man’s manners and habits of thought are affected 
for good or evil by his surroundings and his employment. 
Bringing now all that we have said to bear on the Admi- 
ralty scheme, let us consider what the result of the work- 
ing of that scheme is likely to be. Beyond any question, 
the status and manners of naval engineers will be im- 
proved. They will in future be gentlemen fit to dine with 
the captain, to dance in the best houses which are thrown 
open to our naval officers by hospitable landsmen. But the 
question is, will these new men be really competent engi- 
neers? The answer we give—that we are compelled to 

ive after careful reflection—is that we doubt it. The 
igh culture of the men will render them unwilling to 
do the work that needs must be dons. Kid gloves 
have recently been seen in an engine-room, and we have 
heard of a hot ing because an engineer would not soil 
his fingers with an oil-can. If culture brings us to this 


state of affairs, or anything like it, disaster will follow on 


ages, and in all countries, manual labour | 


disaster in the engine-rooms of her Majesty’s shi That 
the Admiralty look themselves with doubt on the future 
of their new scheme is proved by the fact that they are 
dis: to greatly increase the number of engine-room 
artificers. These men are intended to do all the dirty work 
—perform the manual labour, in short—while the engi- 
neers look on. To this arrangement there can be no 
possible objection if only it is fully carried out; but its 
adoption should be at once followed by a reduction in the 
number of engineers. Two would then be quite sufficient 
| to take charge of the machinery in our largest ships. Their 
| duties would be that of shop managers on land. But 
unfortunately the Admiralty want to combine two classes 
| engineers who are expected to look on and to work as 
| well, and artificers who are to work only. 
It will, perhaps, be urged that we are endeavouring to 
| degrade an honourable profession by protesting against its 
| members being highly educated. We do nothing of the 
| kind. But we cannot shut our eyes to the truth that it is 
| quite possible for the Admiralty to send into the 
|Navy a very useless and inefficient class of officer, 
| who, possessed of much theoretical knowledge, will 
know nothing of the use of tools, or the proper care 
of machinery. We find little said by the Admiralty 
; concerning the measures to be taken to teach engineer 
| students the practical part of their business. It is not to 
| be acquired by lounging about a dockyard. We believe 
| it to be possible to impart a considerable amount of 
| theoretical knowledge to naval engineer students without 
| interfering with their tuition in practical mechanics; but 
| it is not quite so easy to do this as some persons suppose. 
No —_ should be taken by the Admiralty except 
boys who have already received a good general education. 
If ignorant youths are received with the intention of 
educating them up to a given standard subsequently, the 
result must be unsatisfactory. It is well that engineers 
in the navy should be accomplished, cultivated gentlemen ; 
it is absolutely essential that they should be competent to 
discharge duties which cannot be performed by men who 
dread manual labour. It is, as we have said, possible to 
combine both conditions, but we much fear that while the 
Admiralty scheme will supply the navy with men of cul- 
ture, it will also send into our engine-rooms youths who, 
feeling themselves above their work, will oer it and 
shirk it. In conclusion, we would address a word of 
warning to those who elect to avail themselves of the 
prospects held out to them by the Admiralty. They may 
rest assured that sooner or later working engineers must 
be placed in charge of our marine engines. From what 
we have said, they will be able to form some idea how the 
life of a naval engineer is likely to suit them. 








SUN SPOTS AND THE INDIAN FAMINE. 

On very insufficient grounds, those physicists, more 
especially in England, who have made the sun and its 
name | physical constitution their favourite subject of 
lucubration—not to use the less respectful term of a 
hobby—to keep their names before the public, long 
since jumped at the conclusion that sun spots have 
some more or less direct relation, of the nature of 
cause and effect, with season and weather annually recur- 
ring upon our planet; and that therefore, the periodic 
variations in the climates of our globe bear some direct 
relation in recurrence to the cyclical periods when these 
sun spots are most or least numerous. Such views have 
been brought into prominence recently in reference to the 
now impending famine in the south-eastern provinces of 
India, by communications to the Indian Government by 
Dr. Hunter, Official Director-General of Statistics, in 
which he directs attention to an alleged connection between 
the periods of maxima and minima sun spots, and the 
amounts of rainfall in corresponding times in the Madras 
Presidency. Similar conclusions, deduced from a wider 
base and at an earlier period, by Mr. Meldrum, director 
of the Meteorological Observatory at Mauritius, are 
referred to by Mr. Hunter in support of his views. 
Mr. Hunter’s communication has been printed for the 
Indian Government, and Mr. Meldrum’s paper will be 
found in vol. xxi. of the “ Proceedings of the Royal Society” 
for 1873. The supposed connection between sun spots 
and rainfall has more’, recently engaged the attention of 
General Strachey, whose long connection with Indian 
affairs is well known, and who, in a communication read 
to the Royal Society, May 3rd, 1877, and published in its 
“ Proceedings,” vol. xxvi., has discussed with much ability 
the question whether there be any real connection, of the 
nature of cause and effect, between the recorded rainfalls 
for the last sixty-four years at Madras, Calcutta, and 
Bombay, arid the cyclical periods of maxima and minima 
sun spots. 

After a careful tabulation and discussion of these several 
sets of observations, General Strachey arrives at the con- 
clusion that they do not reveal any real connection between 
the rainfall and sun spots. General Strachey neither 
affirms nor denies the ible existence of some 
such relation, but he does show that mere meteorological 
tables prepared during the above mentioned short period 
are insufficient to establish any such relation. The 
sun-spot period of a little more than eleven years has been 
supposed to coincide in maximum and minimum with the 
rainfall in General Strachey shows, however, 
that the supposed coincidences will very nearly equally . 
suit almost any other cyclical division of time that may be 
arbitrarily fixed upon, such as cycles of five, six, seven, 
eight, nine, ten, twelve, or fourteen years. After a careful 
discussion, which, whether finally conclusive or not, 
appears to possess much cogency, General Strachey ex- 
presses his conclusion that he does not desire to call in 
question the possible or actual occurrence of periodical 
terrestrial phenomena, corresponding to the sun-spot 
period, but to point out that in the case of the rainfall, not 
only has no such correspondence been established, but that 


there has been no sufficient evidence adduced of any 
periodicity at all, He very pertinently remarks in support 
of this conclusion that, were there a periodicity of rain in 
Madras dependent upon solar spots, so vast and compre- 
hensive a cosmical cause could acarcely fail to show itself 
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also in the corresponding rain tables for Calcutta and 
Bombay ; but these do not show any such coincidence. It 
is but right to add that in ature of July 26th some doubt 
is cast upon the validity of General Strachey’s method of 
discussion, and of the truth of his general conclusions, 
which, however, do not appear to us of much weight, 
while the writer's notion of the high practical importance 
of getting at a correct solution of this sun-spot question, 
in reference to the action to be hereafter taken by the 
Indian Government in providing food for recurring periods 
of drought and famine 1i India, seem to us almost devoid 
of practical value. Let us assume for the moment that 
the recurrent periods of drought in any part of India had 
been firmly established as coincident with a sun-spot 
period, and that the periodicity of sun spots themselves 
had been sufficiently firmly established to enable us with 
certainty to predict their recurrence, and therefore to 
predict the recurrence of drought and failure of food crops. 
How would that in any way assist the Indian Government, 
or any other administrative body, in providing against the 
resulting foreseen recurrence of famine? unless, indeed, the 
perfection of Indian administration is for ever to consist 
in feeding starving multitudes by bestowing food upoa 
them brought from other and distant districts, and 
in the transport and distribution of which the whole social 
system is for a time greatly deranged. There is obviously 
but one practical mode of dealing with the unfortunate 
fact that the food crops of India are dependent upon the 
violent fluctuations, whether periodical or not, to which 
the monsoons and rains of that country are liabie. What, 
then, is obviously indicated to guide the conduct of the 
Indian statesman and administrators! It is to supply by 
the hand of man that which nature denies, viz., water. To 
carry out upon the scale of such vastness as is obviously 
necessary, aud by a thoroughly systematised administrative 
organisation, such supply of water by irrigation as may 
make the land so far independent of the fiuctuations of 
the monsoons that the crops, at least, may be kept alive, 
and with them the cattle and the people. It is a gigantic 
task, but not an impossible one, as the ancient history of 
India sufficiently proves. What was effected by the 
ancient rulers of India for large districts, and with marked 
though not, perhaps, complete success, can much more 
effectually be performed now when the methods by which 
vast engineering operations are carried out are so much 
better understood, and when the use of steam for 
the excavation, embankment, and transport of material 
has increased the power, and diminished the cost and the 
time of execution of all such work, to an extent as yet 
scarce realised. 

On the question of the most economic methods of exe- 
cuting extensive earthworks in India, opinion is not 
unanimous. We have heard “old Indians,” assumed to 
have had vast experience both of Asiatic and English 
methods, roundly affirm that no machinery nor any inge- 
nuity of apparatus and arrangement can equal in cheap- 
ness the crude native methods of hand-digging and 
carrying earth in baskets, in part upon women’s shoulders. 
We have even heard an experienced Indian officer attirm 
that no combination of hydraulic machinery to be actuated 
by steam power in Bengal can equal in economy the 
bringing up of “ beasties,” or bullock skins, lowered into 
the shallow wells, and left to fill; then pulled up by the 
traction of a bullock upon “a walk,” and: spilled out 
by hand. All such statements are but half truths, which 
are generally whole errors. While thefuel available forsteam 
power remains dependent upon the miserable resources of 
thenative Hindoo, animal power, acting upon even the rudest 
implements, may be as cheap or cheaper than steam pump- 
ing ; just as excavation by the hand, aided by the radest 
implements, and transport on the human back, may appear 
as cheap as European methods which are either unknown 
or have been only imperfectly tried, because full provision 
for the uninterrupted and best use of steam power as the 
drudge in place of man‘has not been previously made. To 
set steam engines and steam excavators to work without 
the previous arrangements necessary for the adequate 
supply of fuel, is but to repeat the old attempt to make 
bricks without straw. The very first consideration, as it 
appears to us, therefore, in contemplating a solution of 
the grand problem of rendering all the great drought- 
afflicted regions of India independent of rainless monsoons, 
is to map out the country inte manageable districts ; then 
arrange generally the works for husbanding and distribu- 
tion of the water required, and before commencing their 
execution provide for an adequate supply of fuel, that may 
enable steam power to be to a large extent brought into 
play as the agent for executing earthwork in aid of native 
labour. 

Communications by rail, or by river navigation, with 
the best available coal-tields, must therefore precede any 
attempt to execute or economise the cost of public works 
of irrigation. If we thus begin at the right end, it is in- 
conceivable that the methods of applying steam power in 
excavation and earthwork—which have proved so emi- 
nently successful in Europe and America, and indeed 
wherever European intelligence has been exercised, un- 
trammelled by the prejudices and official difficulties that 

eset it in India—could not after a fair trial be used in 
India. 

Native labour, under circumstances very analogous to 
hose found in India, but more favourable, was tried upon 
a vast scale, and managed with despotic authority, upon 
the Suez Canal. But if continued, the canal would even 
now beunfinished. The steam dredge and steam transport, 
both by land and water, were substituted; the canal is 
finished, and all its later portion has been executed with 
an amazing economy both in cost and time. Judicious 
appliances, making steam power available for cutting, 
filling, transport, and, indeed, for almost everything, have 
enabled the western reaches of the great American railway 
to the Pacific to progress at a rate measured, in many 
places, by miles per week. At this moment, and at our 
own doors, on the great works now in progress for the 
extension of the Victoria Docks, by cutting through the 
Isle of Dogs, the steam excavator, gobbling up at each 
mouthful as much material as, in the days of Brindiey 








and Smeaton, it would have taken some hours’ work of a | men should seek to retain what they have, especially as they 
gang of trained navvies to dig out and tip, is to be seen in | support Mr. Herschell’s view that there are far too many pits 
constant operation. It pays to employ it in competition | open in all directions. This, they allege, causes much too large 


with the trained work of the English labourer. Low-paid 


labour, such as that of the rice-fed native of India, is | 


generally far from cheap labour. Is it conceivable, there- 
fore, that steam, as applied to public works, which it pays 
to employ in Europe, and wherever European methods are 
adopted, should not, « fortior?, pay in India, where the 
quality of human labour is so much inferior to the European 


an output, and, therefore, an unhealthy competition, which they 
would like to see reduced, although they are hardly prepared to 
aceept the advice of their leader, Mr. Alexander Macdonald, M.P., 
and limit the output themselves, What the result, generally 
speaking, will be, remains to be seen; but it is quite clear that 
there are rocks ahead, and that calm and prudent counsels will 


| shortly be needed to preserve the masters from precipitation on 


standard as to far more than outbalance the high cost of | 


fuel! In looking about for sources of this prime 
requisite, India herself presents far more hopeful resources 
than twenty years ago were known or supposed possible. 
The means of transport is mainly what has still to be 
devised and executed, but our views should not be limited 
to India alone, the coal-fields of the great Malayan Islands, 
and notably those of Borneo, deserve careful consideration. 
Steam is the giant that alone can enable us to grapple 
with the immense and noble problem of rescuing the 
drought-stricken regions of India from recurring famine 
by methods less barbarous and more comprehensive than 
any yet attempted. While we admire the pictured story 
of Joseph and Pharaoh’s laying up of corn in the years of 
plenty against those of coming famine, the policy of the 
old Egyptian statesman should not alone be taken as the 
model and example of our own. Egyptian plenty or 
famine was dependent upon the annual overflowing of the 
Nile, which was'dependent upon nothing local or near at 
hand, but upon the fluctuations of rainfall occurring in 
wild and unknown regions thousands of miles away in 
Central Africa. Engineering, therefore, could do nothing 
for Egypt, even had its rulers possessed the intelligence to 
know how to employ it; but the ease is evidently widely 
different in India, where, however widespread and uncon- 
trollable by man may be the circumstances governing the 
monsoons, there are sources of water perhaps everywhere, 
local and at hand, which, if husbanded and properly dis- 


‘tributed, can equalise, so far as agriculture is concerned, 


the great natural fluctuations of the climate. The real 
pinch of difficulty in any serious attempt such as we sketch 
faintly and in outline, will be the irrepressible creeping in 
of that bureaucracy and red tapeism which are irrepressible 
in everything Indian. 

Notwithstanding the enormous importance of irrigation 
in saving life and accumulating wealth in India long in- 
sisted upon by Colonel Cotton and many others, nothing but 
sporadic and spasmodic efforts have hitherto characterised 
its progress, or rather want of progress, in India. Some 
great works have been executed, but too often designed as 
expensive monuments of magnificence, rather than with the 
view which should be steadfastly held from the very outset to 
the end, of husbanding and distributing the largest possible 
volume of water with the smallest possible expenditure of 
capital. What the famine in Madras seems to us to suggest 
is, not to waste time by discussing whether it depends 
upon sun-spots or not, or in what cycles like calamities are 
likely to recur, but to prevent their recurrence at all. 
After a few years of administrative labour and the execn- 
tion of sufficiently large and well devised works, an interval 
of a few years will have made, as respects water supply at 
least, an artificial climate for those vast districts in which 
the failure of rain has hitherto produced, and is now once 
more producing, such calamitous effects. A distinct 
irrigation department permanently organised would seem 
to us to be indicated, charged with water supply alone, 
with a staff composed of the ablest civil engineers that 
Europe can supply, and with an administration very 
different from that cumbrous system upon which public 
works in India have been and are conducted, in which, 
amongst other evils, Royal, that is, military engineers, with 
searcely any practical knowledge, are placed in command 
over civil engineers possessing much more practical skill and 
sound knowledge than those set over them. If England 
will but steadfastly undertake the task, and well direct the 
means at her command, Indian famines may after less than 
twenty years of well-employed exertion become a thing of 
the past, and the lumbering expedient of expending 
millions every now and then to feed imperfectly starving 
multitudes would be saved by a wiser expenditure of per- 
haps not a very much larger capital in the way of perma- 
nent cure. 





THE LABOUR QUESTION, 


Tue labour question now once more appears to be coming to the 
front, and is not unlikely to command much more attention 
in the course of a short time than it now occupies in the public 
mind. That this should be so is not a matter for surprise, seeing 
that on all hands competition is gradually becoming more severe, 
and capitalists allege that the only way of keeping tlcir various 
concerns in action is by effecting those economies in production 
of which lower wages form the most important item, now that 


| the one hand, and the men from unnecessary obstinacy on the 


other, 
EMIGRATION TO AMERICA, 

Ir is stated that renewed activity is being displayed in Europe 
with the object of stimulating emigration to America, and though 
it must be generally known that the condition of trade in all 
branches, and especially in manufactures, is much worse in the 
States than it is in England, it may be well to remind any 
artisans who might be induced to entertain the idea of emigra- 
tion, that at present they are better off athome. Skilled labour, 
such as that required in engineering works, ironworks, collieries, 
and on buildings, is exceedingly plentiful in all the American 
centres, and in illustration of this may be quoted the following 
paragraph from an American paper :—“ It is said that a master 
mason of Passaic has received orders from R. Neill and Sons, 
builders of Manchester, England, to send between 200 and 300 
skiled carpenters and joiners to Liverpool. Every man must 
have a complete kit of tools. Steady work is to be guaranteed 
to good men. Wages are at the rate of 84d. an hour ; 61 bours 
a week is the working time. Of 150 masons who went over last 
year, only six have returned to thiscountry. A new detachment 
lately sailed from New York.” To the facts contained in this 
paragraph we recently referred, and only now recur to them in 
the interests of the artisan class. Shipping agents will, of course, 
do all they can to stimulate emigration, but it is well that those 
to whom they appeal should be aware that to land in America 
without means of pushing out into the agricultural districts, 
eitber in the middle or southern States, or to the westward, is 
to meet witb all the troubles that attend forced idleness. While, 
however, there is nothing to invite the artisans of the town, 
there still remains some inducement for those who can emigrate 
with the intention and with the means of entering upon a farm- 
ing life, and for those who can find their way into those districts 
with the object of entering upon agricultural employment. 





EVIEWS. 
By H. Heytyn Hayter 


Notes on the Colony of Victoria. » 
Second Edition. London: 


Government Statist of Victoria. 
Triibner and Co. 8vo., sewn, 
Tuis volume forms the “ Victorian Year Book ” for}1876, 
but in view of the part which it was intended Victoria 
should take at the Philadelphia Exhibition last year, it 
was thought by the Victorian Commissioners, at the sug- 
gestion by Mr. Hayter, that the publication would, with 
certain additions, make an excellent hand book to be dis- 
tributed at Philadelphia, with the object of giving Ameri- 
can readers valuable information on the position, history, 
limate, progress, and present condition of the colony. 
There are very many in England as well as America who 
will tind in this volume much that is of importance and 
interest not generally otherwise procurable, and a great 
deal of information with reference to the geography, his- 
tory, meteorology, and statistics of the colony which is not 
only more complete than that to be found in most books for 
the guidance of intending settlers, merchants, and others, 
but which is here for the first time collected and published. 
The volume is accompanied by a large map of Victoria, 
specially prepared for it by the Survey Department, form 
ing the most recent and probably the best map published. 
The rapid growth of the colony is shown by the fact that 
in 1836 it contained a population of but 224 people, while 
at the end of 1874 that number had increased to 808,000. 
The greatest immigration took place in 1852 and the two 
following years, but the greatest emigration also belongs 
to those years, In the first-mentioned year the gain in 
population by immigration, deducting the 31,038 emi- 
grants, was 63,626, but in 1874 these last figures had 
reduced to 3367. In other respects, with the exception of 
shipbuilding, the figures given in a statistical summary 
from 1836 to 1874 show a steady inerease on the side of 
improvement. In 1854 twenty vessels were built, but the 
number since then has varied very much; in 1864 it was 
fourteen, and this fell to five in 1874. The tonnage, how- 


| ever, has largely increased, that for 1854 being 671 tons ; 


| 1864 stands highest, the tounage of the fourteen vessels 


| being 1506, while that for 1874 was 1083 tons. 


his table 
says nothing about railways, but it shows that in 1874 
£390,955 were expended on public works, and £98,366 on 
roads and bridges, and that of telegraphs there are 
4464 miles of wire in operation. Upon railways, 488 miles 
of which are in operation, we find in another place that 


| over eleven and a-half millions have been expended, the 
| average cost per mile being £24,386. 


fuel is down to a normal limit of prices. Acting upon this | 


maxim, the cotton manufacturers of Lancashire, the spinners of | 


Dundee, and the coalowners of South Yorkshire, Derbyshire, 
and other districts are endeavouring to induce their workmen to 
accept reduced rates of payment, but the men are everywhere 
obdurate, and are using the power vf their unions to resist the 
proposals of their employers to this effect. In South Stafford- 
shire, it is true, the miners have agreed to accept that portion of 
their masters’ demand which related to lower wages ; but they 
have only done so on the express condition that their hours of 
labour and their long-established perquisites shall not be inter 
fered with. In Northumberland, the colliery proprietors have 
not fared so well, their claim for a general reduction of 10 per 
cent. having been thrown out by the arbitrator—Mr. Herschell, 
M.P.—who does not, nevertheless, deny that the coal trade is in 
a bad condition, but with considerable elaboration of expression 
sets forth that the district, with thin seams, cannot hope to 
compete successfully with South Wales, which has thick seams, 
and that, in addition, the capital sunk at some of the collieries 
is too large to permit of a fair return at present selling prices. 
In South Yorkshire and North Derbyshire the notice of the 
colliery owners is not as yet disposed of, but a conference between 
the two parties was called for yesterday, at which their mutual 
views would be made known. From what is rumoured, how- 
ever, we gather that, if the masters insist upon their demand, 
the men will not improbably resort to a strike. This would, 
in all respects, be deplorable, yet it is not surprising that the 





The value of machinery on farms and squatting stations 
has greatly increased during the last few years, and it may 
be of service to some of our agricultural engineering 
readers to learn that instead of the work of reaping, mow- 
ing, and thrashing machines decreasing in cost, it has 
become more expensive. Reaping has increaséd from 
5s. 1d. in 1872-3 to 6s. 5d. in 1874-5 per acre. Mowing by 
machine increased from 4s, 8d, to 5s. 3d., and thrashing 
from 233. 5d. per 100 bushels to 24s. 8d. This does not 
speak well for the machinery. It is somewhat curious 
that though there are about 120 rivers of various sizes 
taking their rise in or passing through the colony, there 
were in 1875 but twelve water flour mills, while there 
were 149 steam mills, and the one windmill which existed 
in 1864 did not exist in 1875. This is the more surprising 
as the fuel must be wood or imported coal, the value of 
the latter imported in 1875 being, however, but £244,614 
—less than that of tobacco and cigars—while the total 
quantities of coal and lignite raised, together only amounted 
in value to £10,353, Only a very small quantity of iron 
ore is at present mined, gold being the principal mineral 
worked, the value of that raised in 1874 being £4,623,888, 
while tin, the next mineral in value, reached £325,847 ; 
antimony, £90,870; and all others comparatively small 
sums, ‘To have made the work much more complete the 





Ava. 31, 1877. 


THE ENGINEER. 


155 








author should have added a note on the economic geology 
of the colony, as with the information given one is unable 
tolearn what field there isfor coal or other mining operations. 
We learn from the “ Notes” that large sums of money have 
been expended in works of water supply, forty-one towns 
of Victoria having works, many of which are of considera- 
ble magnitude. Melbourne and its suburbs have an 
abundant supply of water at a high pressure from the 
Yan Yean reservoir, situated nineteen miles from the city, 
and 595ft. above its level. This reservoir, which, having 
an area of two square miles, might very properly be con- 
sidered a lake, is formed by the construction of an embank- 
ment 1053 yards in length and 30ft. in height, connecting 
two bluffs forming the boundary of what had previously 
been the outlet of the drainage of the watershed of over 
seventy square miles, ‘The average depth of the lake is 
18ft., the greatest depth being 25ft. 

Tt will thus be seen that since 1836, when the Victorian 

opulation was a mere handful, enormous progress has 
oe made, and such as can be but dimly conceived by 
old-world people, the colonists having become sufliciently 
wealthy to pay for works such as the above, costing not 
much less than a million and a-half sterling. Since the 
Constitution in 1855, the revenue has risen from 2? mil- 
lions to 4 millions, and the land in cultivation from 115,000 
to one million acres. 

In an appendix is given a short description of the Ob- 
servatory and the astronomical instruments, which include 
the celebrated Great Melbourne ‘Telescope, finished in 1868 
by Messrs. Grubb. In conclusion, we may add that the 
printing and the map lithography are as good as we should 
find in any such work published in London, and all who 
are in any way interested in this great Australian colony 
will find the “notes” of great service. We had almost 
forgotten to say that the book has its value doubled by a 
good index. 


An Essay on New South Wales, the Mother Colony of the Australias, 
By G. H. Rew. Sydney and London, Triibner and Co, 
Sewn, 8vo. 1876. 

Tuis volume, like the notes of the foregoing volume with 

reference to the colony of Victoria, was written at the time 

of the Philadelphia Exhibition, with a view of placing 
before the world the various attractions which the colony 
of New South Wales offers to those who are willing to 
make it their home and to labour, but who, while remain- 
ing and labouring in the older countries, have but poor 
prospects of earning more than will provide them with 
daily necessities. In his prefatory remarks, Mr. Reid says 
that, while the motive for the appearance of the older 
countries at the Centennial was custom, that of New South 

Wales was her supreme anxiety for men ; and his essay may 

be viewed as a judicious exposition of a vast array of induce- 

ments calculated to attract the sort of industrious emigrants 
which thecolony requires. Menof all trades are required, but 

“the emigrants most valuable to the colony are those who 

leave home not so much on their own account as in the 

hope of finding better chances for their children in a new 
sphere of life.” ‘Those who have the taste for a farming 
life, and who entertain any ideas of emigration, will do 
well to secure a copy of this essay, for in it, though there 
is the evidence of competition with the adjoining colonies 
and a desire to put the best leg foremost, there is nothing 
of the advocate’s pamphlet such as those formerly issued 
by interested persons to secure immigrants. The colony is 
as extensive as France and the United Kingdom combined, 
though the population is at present but about 620,000. The 
area being 323,437 square miles, or 206,997,680 acres, there 
are 333 acres to every inhabitant. The prosperity of the 

colony may be gathered from the fact that since 1857 

1600 miles of metalled road and 250 miles of mountain 

passes have been made connecting the 800 towns and 

villages ; about 500 miles of railway are in operation, 
which cost £16,579 a mile, and about 1500 miles more are 
proposed, most of which have already been surveyed and 
upon which £2,000,000 are to be by vote expended, and for 
the construction of which the engineer-in-chief of the 
colonial railways has stated that from ten to tifteen thousand 
men must be imported, while the rolling stock which will 
be required during the next four and-half years will entail the 
expenditure of £500,000. With reference to the sale and 
hiring of land, it is stated that the two principles distin- 
guishing the existing policy are free selection before survey 
over all uureserved lands, and a deferred payment of the 
urchase money, subject to a rate of interest. Lands may 
purchased at about £1 per acre, and those purchasers 
who have fulfilled the purchase conditions on their land 
may hire additional land at £2 per year for every lot 
of 640 acres. After deposit and improvement, a selector 
may occupy 2560 acres at an annual cost of but £38, or 
may, when leasing small areas, occupy 160 acres at an 
annual cost of £3. Enormous tracts of land are let as 
cattle runs, their average area being 69 square miles, and 
the average rent less than one farthing per acre per annum. 

In spite of the occasional occurrence of dry seasons, these 

tigures ought to enable farmers and stockholders to prosper. 

For farming purposes the larger quantity of the land is 

eminently suited, the climate over the greater part of the 

colony being that of England shorn of its severities. Much 
information is given on the agricultural, mineral, and other 
resources of the colony, on the cost and value of labour, 

provisions, commerce and shipping, manufacture, &c., 

and in the appendices will be found papers on the climate 

by the Government astronomer, on the pastures and live 
stock of the colony, and statistical returns. 


There are about one hundred literary and scientific 
institutions in the colony, including the Royal Society 
of New South Wales, the Engineering Associations, the 
Architects’ Association, the Linnean, and others, the 
counterpart of those in this country, so that those of edu- 
cated tastes need not feel that all the pleasures of literary 
pursuit will be lost by emigration. The essay is also ac- 
companied by an excellent view of the harbour of Port 
Jackson and city of Sydney, but its value is much reduced 
by the absence of an index, 





Railways of New South Wales. Report on their Construction 
and Working from 1872 to 1875 inclusive. .By Jonn Rar, 
A.M., Commissioner for Railways to 1876. Sydney and 
London, Triibner and Co. 

Ix the preceding review, reference has been made to the 

railways of New South Wales, and in this report we have 

a full account of all the colonial railways, and one which 

affords an excellent index to the wonderful progress of the 

country. The Report shows that the management of the 
lines is in good hands, the result being that, though they 
pass through a country so thinly populated, a profit of 
£4 7s. 1ld. per cent. has been realised on the capital 
expended. For every mile open the earnings were £1499; 
the expenditure, £772; and the net earnings, £777. or 
each train-mile run the average earnings were 8s. 4d., and 
the average expenditure 4s., leaving a profit of 4s. 4d. 
There are but two classes of passengers, and the first-class 
bears a considerably larger proportion to the whole of the 
passengers than in this country, owing to the absence of 
the intermediate class, It is also remarkable that, while 
the total number of passengers, exclusive of season ticket 
holders, was only about a million and a-quarter, the season 

ticket holders numbered 4676. 

In a supplement the chief engineer, Mr. John Whitton, 
gives a description of the railways, from which we see that 
the lines, all of 4ft. 8}in. gauge, are chiefly laid with 
double-headed rails, and many of the lines necessitated 
works of a very expensive character. It seems most sur- 
prising that a population of only about 600,000 should 
support so large a system of railway construction, for, 
though principally but single line, it seems to be well 
carried out and most efficiently maintained. The report 
contains also an appendix, giving detailed and most com- 
plete information on all points connected with the working 
and management of the railways, and all interested in 
railway matters will be glad to know that it may be 
obtained in England. 


Annual Report of the Department of Mines, New South Wales, 
for 1876. 

We have also received a copy of this report, which is of 
much interest, as showing the present condition of the 
various mining industries of the colony. Cold is incom- 
parably the most important mineral at present worked, 
but coal, iron, and tin occupy very prominent positions in 
the report. Of coal, 1,319,918 tons were raised Jast year, 
of which considerably more than one-half was exported. 
Seams of coal of good quality are found varying in 
thickness from a few inches up to 9ft.34in. The report, 
which is accompanied by several appendices, contains 
much information valuable to geologists and mining 
engineers, it is well got up, and shows that our antipodean 
brethren fully appreciate the value of carefully compiled 
statistics and other data relating to the industries of their 
colony. In some few respects the reports could be slightly 
improved, as, for instance, in describing some of the speci- 
mens of coal, they are said to be like the coal from this or that 
other mine or boring, whereas a careful description of each 
specimen should be given. In most respects the report is 
as well prepared as British reports, and in a few cases some 
superiority is observable, though, of course, much that is 
here given would in England be unnecessary in view of 
the exact knowledge now possessed of our mineral forma- 
tions. ‘The appendix by the geological surveyor is illus- 
trated by several sketches showing the violent distortions 
to which some of the palzozoic formatious have been 
subjected, the upper silurian sand and limestone strata 
standing in several instances at an angle of from about 
75 deg. to 85 deg. to the horizon. 





NEW DOCKS AT BIRKENHEAD. 


Frnprne it necessary to provide additional dock accommodation 
for a vastly increasing trade, the Mersey Dock and Harbour 
Board, in 1872, applied to Parliament to sanction the construc- 
tion of a very large extension to its already immense establish- 
ment. Their bill, which received the royal assent in 1873, con- 
tained amongst its other clauses one relating exclusively to Birken- 
head, which provided for the conversion of the low-water basin 
into a wet dock. This low-water basin, which had been com- 
pleted only ten years before, was situated midway between the 
north and south entrances to the Birkenhead docks, and opened 
directly into the river; and notwithstanding the elaborate works 
constructed for sluicing purposes, it silted up to within 2ft. or 3ft. 
of the sill, thus rendering the basin useless for its original pur- 
pose. The works, which in the bill it was stipulated to finish in 
four years, are now practically completed, and form with the 
various sheds, warehouses, &c., an importantand valuable addition 
to these docks. While these works have been going on, the con- 
struction of the new (No. 3) graving dock has been also pro- 
ceeding, and is now nearly completed. 

The low-water basin dock as it now stands has a water 
area of ]2 acres 3813 yards, with a lineal quayage of 1261 yards, 
and is entered from the East Float by a passage 50ft. wide. The 
alterations to the old walls are as follows:—On the withdrawal 
of the water from the old basin it was found that, on the north 
side, no less than 796ft. of the wall was in a very faulty condi- 
tion, the foundations having given way, and the masonry at the 
top bulging out and overhanging in many places. This for 
several feet in depth was removed, and portions rebuilt, and on 
the remaining lower portion of the wall, when all subsidence had 
ceased, was erected a strong staging of greenheart timber. On 
the opposite, or south side of the dock, there existed a recess 
1045ft. long, with a width of 40ft. to 50ft., the site of a former 
landing stage. This in like manner has been filled up with a 
very substantial staging of greenheart timber, similar to that on 
the other side, excepting that while on the north side the staging 
rests on the walls, that on the south is supported by piles driven 
down a great depth to the solid. The walls which have been 
constructed across the entrance of the old basin, inclosing the 
dock from the river, being on a very bad foundation, are neces- 
sarily of great strength, and most carefully built. The outer 
wall, facing the river, is in line with the previously existing 
river wall on both sides, thus forming a continuous line between 
the North and South Dock entrances, and the river or dock wall 
is parallel to it, and 175ft. distant. The piles on which these 
walls are built are of pitch pine, and were driven by Nasmyth’s 
steam pilers through the sand and silt to the solid—in many 
cases over 40ft. The foundations were formed as follows :—Two 
parallel rows of sheet piling were driven in 32ft apart, while at 
right angles to these, and 40ft, apart, are placed other rows of 








sheet piles. Into each of these compartments were driven in 
single piles 4ft. apart. The outer piles are carried up to the 
level of the old dock sill, while the bearing piles are ent off 
14ft. 6in. below. Walings outside and in bind the piles together, 
while on a floor of planking laid diagonally, the spaces in 
under which are filled with concrete, the wall is built. 
Both the outer and inner walls are of the same section. The 
wall is built of conerete blocks faced with masonry ; the stone 
used is sandstone of the district, and the coping, which is of 
granite, is from Scotland. The space between the two walls is 
filled in with ballast and is used for sidings, &c. Extensive 
shed and warehouse accommodation is provided around the dock, 
in connection with which an elaborate system of railways has 
been laid in. The sheds consist of : two, 300ft, 2in. long by 
6lit. wide ; two 288ft. Gin. long by 61ft. wide ; one 796ft. long 
by 81ft. wide; one 249ft. 6in. long by 61ft wide. The warehouses, 
of which there are four, 300ft. 2in. long by 61ft. 2in. wide, are each 
three stories high ; the roofs, which are covered with slates, 
are of wood, and in one span of 61ft. 2in. The upper floors are 
also of wood, and are supported by iron columns 13ft. apart 
longitudinally and 12ft. transversely. The outer row of columns 
are encased in brick, and form a complete walling round the 
building. Each warehouse is fitted with sixteen jigger hoists of 
7 ewt., one of 20 ewt., and one of 40 ewt., which are all worked 
by hydraulic power. The roofs of the sheds are also in one 
span, but are of timber trussed with iron and covered with zine. 
A portion of these sheds are built on the timber staging, which 
now forms a portion of the side of the dock, but the warehouses 
are all constructed on a solid foundation. The floors of the 
warehouses are of Portland cement, and the sheds of asphalte. 
The windows and door frames are all constructed of iron, as 
are also the doors and shutters, while an awning, supported at 
its outer extremity by iron columns, extends along the front of 
the warehouses, which are situated on the north side of the 
dock. 

The greatly increased size of ships, both in the Royal 
and mercantile navies, of late years has necessitated the 
construction of larger graving docks for their accommoda- 
tion. The new Birkenhead Graving Dock, which we believe is 
the largest in the kingdom, is 900it. long and 84ft. 3in. wide; it 
is situated at the upper end of the West Float, immediately 
adjoining the two older graving docks which have been con- 
structed for some time. The width of the entrance is 60ft., and 
is designed to admit vessels of the largest size. We give illus- 
trations of this work at page 152. The chamber is con- 
structed entirely of concrete, and the alter courses—which in 
the aggregate are six and a-half miles in length—are of the 
usual shape. Very considerable difficulty was experienced in 
getting a good foundation for the work, owing to the quicksand, 
springs, &c.; the water being got rid of, however, the floor of 
the chamber, which is a bed of concrete Sft. thick, was success- 
fully laid. The arrangements for pumping are of the most 
efficient kind. The works were designed and carried out by 
Mr. Lyster, the engineer-in-chief to the Mersey Dock Estate, and 
under the immediate supervision of Mr. Le Mesurier, the 
engineer’s representative at Birkenhead. It is worthy of note 
that there has been no fatal accident while the works have been 
in progress. 

Appended is a correct list of the various docks at Birkenhead 
as they at present exist :— 


Birkenhead Docks. 














Coping 
Position | sill at 
Birkenhead and width of | tale hollow Water | Lineal 
Docks. entrance [datum Gueims area. | quayage. 
or passage. . * above 
| datum. | 
ft. in. ft.in. ft. in. Acrs. Yds. |Miles. Yds 
West Float .. .. - = — $2 319 2 210 
Basin near Canada j 
Works... .. .. West 50 0) — — 12554 | 0 548 
Do do. .. East 5 0 — _ 1 & 0 390 
Duke-st. Passage .. 100 0 7 6 | 6 6 _ | _— 
East Float... - ~ - 59 3786 | 1 1506 
Corn Warehouse | 
Dems «i. vei len 30 0 o.D.s.| 26 0 1 453 0 555 
Railwy. Companies’ | 
, ” viaapameatiguaise - _ _— 0 606 6 113 
Dock on Site of Low 
Water Basin... _- _ — 12 3813 0 1261 
“ee. “Hf 50 0 — |26 0 | 0133 0 234 
Inner Siil.. —-}90 -- 
Outer Sills”... -j;2 Oo a a ~ 
Inner Northern En- | | 
trances.. .. .. North 100 0 9 O | % 0 —_ ; 0 242 
Lock 198ft.long Middle 30 0 — /|26 0 0 667 0 264 
Inner Sill af oa ecey tag —_ ke 
Outer Sills) .. —- |l2 ;— — —_ 
Lock 274ft.longSouth 50 0 — /|26 0 0 1522 0 300 
Inner Sill ips — | 0 dows siel and 
Outer Sills —- i Ro _ —_ _ 
Alfred Dock .._.. -j- — 8 2922 0 482 
Outer Northern En- \ 
tratioss.. © Ss): .. ! 
Lock 348ft.long North 100 6 12 0 31 0 0 3888 0 352 
Lock 198ft.long Middle 30 0 12 0 | 6 0 0 6387 0 377 
Lock 398ft.long South 50 012 0 | 2% 0 0 2222 | 0 391 
Egerton Dock .., West 70 0 7 4/2 0 8 4011 0 754 
Morpeth Dock .. West 70 0 5 5 | 25 O | 11 2404 0 1299 
Railwy. Companies’ 
Basin .... ...South 2 00.D.5. 26 0 0 3144 0 319 
Morpeth Branch | 
ee & 0 — 26 0 4 243 0 637 
Morpeth Lock 398it. y 
. </ .. River 85 0:12 0 .26 0 0 3777 0 441 


Total water area and quay space of the 
Birkenhead Docks .. .. .. .. «2 (159 4535 9 110 


Birkenhead Basins, 





Height | 

Width ee 
Birkenhead Basins. of en- piers | Water | Lineal 
trance. above | area. quayage, 

datum. | 








—— -_oo 
ft.in. ft. in, |Acrs,Yds Miles, Yds 
North Batin.. .:. 2. .- «:.; 5000 310 42843 0 669 





Total water area and quay space of the Birkenhead 





Basins oes es PS 42848 40 669 
Do. Go. do. Docks |159 4535 9 110 
TOU: 05 iidn.eet ++ ++ {164 2588 9-779 








FRENCH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 

Tue sixth meeting of this scientific body commenced at Havre 
on the 23rd inst., under the presidency of Dr. P. Broca, a pro- 
fessor of medicinein Paris of considerable eminence, but best known 
for his assiduous labours in connection with anthropology; and to 
it was devoted his inaugural address. After narrating the 
extremely rapid development of this new science, dating no 
further back than 1837, he discoursed upon the inhabitants 
of Western Europe during the quaternory epoch of geology. 
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THE ENGINEER. 
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These he divided into three distinct races, distinguishing them 
by the names of Canstadt, of Crogmagnon, and of Furfooz. 
One had succeeded the other, probably exterminating its prede- 
cessor ; aud the three had occupied the entire geological period 
named. Judging from their remains they had differed much 
from one another in app , and in intelligence ; the second 
one named having been far superior to either of the others. A 
lecture on the following evening by the Count de Saporta, on 
the various climates of the different geological periods in regard 
to vegetation, and which was profusely illustrated by diagrams 
brought out by the electric light, formed a most suitable pendant 
to the president’s address. 

To the engineer the busy and thriving seaport of Havre 
presents many objects that are of interest ; of these its harbour 
and docks necessarily take precedence, as upon them depends the 
prosperity of the town. As a seaport Havre is of comparatively 
recent origin ; it was founded in 1517 by Francis L., in conse- 
quence of the silting up uf Honfleur, the port used up to that 
time, from accumulations of sand which still continue in the 
wide mouth of the Seine, always, however, progressing sea- 
wards, and which threaten at some future time even to encanger 
the entrance to the harbour of Havre. It was only, however, 
in 1669 that the oldest of its docks was constructed by Vauban. 
The present port, built mainly on the foreshure between high 
and low water marks, resembles in form a flask with a narrow 
neck, the actual cpening being not more than 80 yards across. 
The tidal basin, into which this leads, and from which radiate 
the entrances to the various docks, is about 28 acres in extent, 
and with sides curved in form, thereby adding considerably to 
the difficulties of navigation for the vessels entering or leaving 
the port. 

The docks themselves, eight in number, have a total area of 
about 145 acres ; the largest of them, the Basin de l’Eure, for 
the use mainly of the large New York steamers of the Trans- 
atlantic Company, is 470ft. in length, and nearly 100ft. in width; 
access being had to it direct from the tidal basin by two sets of 
fine entrance gates about 98ft. in the clear. The works at pre- 
sent being carried out are in connection with the tidal basin, and 
will be of great advantage to the navigation, and increasing its 
size from 28 to 53 acres. Theentrance to the port is facilitated 
by two lighthouses at Cape la Heve, lighted by electricity; the same 
principle being adopted as is in use at the South Foreland and at 
Dungecess. 

The principal works in the town are those of the Company of 
the Forges et Chantiers de la Mediterranée (La Ciotat), and those 
of the Company des Constructions Navales; marine work, 
engines, &c., being the principal occupation in both cases. 











RAILWAY ACCIDENTS. 

Tue following is an abstract of Mr. H. G. Calcraft’s 
general report to the Board of Trade, upon the accidents 
which occurred on the railways of the United Kingdom 
during the year 1876 :— 

The total number of persons killed on all the railways during 
the year was 1245, and the number of injured was 4724. Of these, 
139 persons killed, and 1883 persons injured, were passengers. Of 
the remainder, 673 killed, and 2600 injured, were officers or servants 
of the railway companies or of contractors, many of whom were 
killed or injured, not on the railways, but on premises belonging 
to railway companies ; and 433 killed, and 241 injured, were tres- 
passers, or suicides, or others who met with accidents at level- 
crossings or from miscellaneous causes. Of the passengers thirty- 
eight were killed, and 1279 were injured, from causes beyond their 
own control. The total number of passenger-journeys, exclusive 
of journeys by season-ticket holders—estimated at 101,000,000 — 
was 538,287,295, or about 31,000,000 more than in the previous 
year. Calculating on this estimate, the proportions of passengers 
killed and injured in 1876, from all causes, were in round numbers, 
one in 3,872,570 killed, and one in 285,867 injured. Assuming 
the officers and servants of railway companies to amount now to 
280,000, there have, during the past year, in proportion to the 
total numbers employed, been killed from all causes about one in 
416, and killed or injured one in eighty-six. The proportions of 
passengers returned as killed and injured from causes beyond their 
own control were in 1876 one in 14,165.455 killed, or one in 
17,000,000 if season ticket-holders are included, and one in 488,908 
injured. The proportion of passengers killed from causes beyond 
their own control during 1876 shows an increase, when compared 
with that of the year 1875, but a great decrease when compared 
with that of the year 1874. 

Excluding one under the miscellaneous class, which refers to the 
death of a trespasser, 149 * train-accidents on railways have formed 
subjects of inquiry, and have been reported on, by officers of the 
Board of Trade during the year, against 164 for the previous year, 
1875. The investigated train-accidents in which loss of life 
occurred to passengers from causes beyond their own control, were 
six in number. The most serious were those on the Great Northern 
Railway at Abbott’s Ripton, by which thirteen passengers were 
killed ; at the Foxcote signal cabin, between Radstock and Wellow, 
on the Somerset and Dorset Railway, by which twelve passengers 
were killed ; at the Arlesey Siding Station, on the Great Northern 
Railway, by which four passengers were killed ; and at Brierfield, 
near Burnley, on the Lancashire and Yorkshire Railway, by which 
three passengers were killed. In each of two other accidents one 
passe: lost his life. 

In the face of an increase of traffic, there has been a marked 
diminution in. the three past years, as compared with 1872 and 
1873, in the numbers of accidents under most of the above classes H 
the least satisfactory classes in the past year bring accidents from 
engines or vehicles meeting with or leaving the rails in connection 
with defects of or obstructions on the permanent-way, and 
accidents at facing-points. Of the above 149 train-accidents for 
1876—the accident under the head of miscellaneous being excluded 
from consideration-—seventy-four, or 50 per cent. were cases of 
collision under different classes, in addition to certain collisions 
which occurred on incli or in tion with facing-points ; 
whilst thirty-two, or 21 per cent., were from passenger trains being 
wrongly turned into sidings, or otherwise through facing-points ; 
twenty-three, or 15 per cent., were from engines or vehicles meet- 
ing with or leaving the rails in tion with defects of or 
obstructions on the permanent way ; twelve, or 8 per cent. were 
from boiler explosions, or failures of axles or tires, or from other 
defects of rolling-stock ; and five, or 3 per cent., were on inclines. 

The twenty-three investigated accidents, resulting from engines 
or vehicles meeting or leaving the rails, and principally from 
obstructions or defects in connection with the permanent way or 
works, occasioned the death of seven servants of companies, and 
injury to sixty-nine passengers and twenty-one servants of com- 
panies. In thirteen cases there was defective maintenance, and 
in four cases defective construction, of permanent way or works. 
In two cases there was also defective maintenance, and in one 
ease defective construction of rolling stock. In four cases there 
were insufficient or inadequately enforced regulations, in eleven 
cases negligence or mistakes of officers or servants, and in nine 
cases excessive speed, having regard to the permanent way or 
rolling stock. The accidents at facing points are more numerous. 
The Great Western Railway is the most conspicuous in this class ; 
and the state of tbe Bristol and Exeter section of that line led 
toa detailed inspection, which proved it to be in very bad condi- 
tion. Of casualties reported to the Board of Trade but not 











* Two of which were subjects of public inquiry, 





investigated, there were 104 cases of passenger trains or parts of 
them leaving the rails; and forty-six cases of goods trains or 
parts of them leaving the rails, There were 204 cases of 
trains coming into collision with obstructions, including cattle ; 
and sixty-eight cases of trains running through gates at level 
crossings ; as well as nineteen cases of slips in cuttings or embank- 
ments, and 464 cases of broken rails. 

The twelve investigated accidents—principally from failures in 
the rolling stock, including boiler explosions, tire and axle 
failures, &c.—occasioned the death of five servants of companies, 
and injury to thirty-three passengers and seventeen servants of 
companies. In two cases there were failures of drawbars or 
couplings, in two cases explosi of tive boilers, in three 
cases failures of axles, and in two cases failures of wheel tires. The 
total casualties reported to the Board of Trade comprise 397 cases 
of axle failure, 880 cases of tire failure, seventy-four cases of 
wheel failure, thirty cases of coupling failure, thirteen cases of 
the failure of parts of locomotive boilers, and four of the failure 
of brake apparatus, 

Three accidents resulting from trains entering stations at too 
high a speed were investigated during the past year, and they were 
the occasion of injury to twenty-eight passengers and two servants 
of companies. Such accidents must always be due to a want of 
caution on the part of engine drivers, coupled in most cases with 
the disadvantageous conditions under which they are working as 
regards gradients, slippery rails, and want of brake power. 

The three investigated idents in the class of collisions be- 
tween engines and trains following one another on running lines, 
were the occasion of injury to thirty-nine passengers and seven 
servants of companies. Collisions which occurred within fixed 
signals are referred to in other classes—as, for instance, collisions 
at junctions in Cless E, and collisions at stations and sidings in 
Class F. 

The nineteen investigated collisions occurring at junctions were 
the occasion of death to one passenger anc one servant of a company, 
and of injury to 241 passengers and twenty-five servants of 
companies. In sixteen cases there was negligence or mistake on 
the part of officers or servants, In eight cases there was a want of 
block telegraph working. In nine cases there were defective signal 
or point arrangements, or want of locking apparatus, In two 
cases the accommodation was insufficient for the traffic. In three 
instances there were either foggy weather or insufficient regulations, 
or insufficient brake power respectively; and in one case in- 
sufficient establishment. Of thirteen companies concerned in 
these nineteen collisions, there was only one on each system, ex- 
cepting three on the Caledonian, and two on each of the Great 
Northern, Loudon and North-Western, and Metropolitan District 

stems. The Brighton, Chatham and Dover, Metropolitan, and 
North London Companies, with heavy traffic through numerous 
junctions, do not appear in this class, Ireland is not represented 
in this class. As remarked by Captain Tyler in his report of the 
accidents of this class of the previous year, ‘‘ There will always 
be more or less of risk at junctions, but this risk will be materially 
diminished as the various means of gener oe come to be generally 

dopted. Conti brakes under the control of the engine drivers, 
to give them better command of their trains ; improved signal and 
point apparatus, with interlocking, safety points, and locking bars 
and bolts at facing points, to afford complete control of the traffic 
to the signalmen, and to prevent them from making mistakes ; 
junction block working, to prevent conflicting trains from ap- 
proaching a junction at the same time ; the provision of proper ac- 
commodation in lines and sidings ; and the careful selection and 
training of good men, under strict discipline, will all tend to diminish 
the number of such collisions.” 

The forty-nine investigated accidents of collision within fixed 
signals, at stations and sidings, caused the death of twenty passen- 
gers and six servants of companies, and injury to 561 passengers 
and forty-one servants of companies. This is, as usual, by far the 
most formidable class, containing 34 per cent. of the 149 investi- 
gated train accidents, and ting for more than half of the 
passengers killed and injured in such accidents. There are forty- 
one cases of negligence or mistake on the part of officers or servants; 
sixteen cases of defective system for securing intervals between 
trains or want of block telegraph working; seventeen cases of 
defective arrangements of signals or points, or want of locking- 
apparatus or safety points; seven cases of insufficsent or inade- 
quately enforced regulations ; sixteen cases of insufficient accom- 
modation in lines or sidings; fifteen cases of inadequate brake 
power ; two cases of foggy weather; and three cases of insufficient 
establishment, or too long hours of duty. Twenty companies were 
concerned in the forty-nine accidents—the Belfast and Northern 
Counties, the London, Chatham, and Dover, the Glasgow and 
South Western, the Metropolitan, the Metropolitan District, and 
some other companies, forming exceptions. Twenty-three out of 
the forty-nine occurred on the systems of four companies, namely, 
eight on the London and North-Western, seven on the Great 
Western, four on the Lancashire and Yorkshire, and four on the 
Midland. The most remarkable accident in this class was that at 
Abbott’s Ripton, on the Great Northern Railway, the causes of 
which are fully recapitulated in the above précis. As in the 
former class, the observations of Captain Tyler on the accidents of 
this class of the preceding year are so remarkably applicable to 
the accidents of this class of the present year, that they may be 
here quoted with advantage, namely, “‘ That the remedies mainly 
required for reducing the numbers of collisions in this large class are 
those which have beenso frequentlyenumerated. Thesameconditions 
areconstantly recurring. For the want of extra lines or sidings, or 
better arrangements, goods or mineral trainsare shunted on passenger 
lines, and too frequently when passenger trains are due. The rails 
are slippery, or the view is obstruc or the signal arrangements 
are inefficient, or a signal acts imperfectly, or the guards do not 
hear the brake whistle from the engine. The engine driver is not 
as cautious as he ought to be. He is accustomed to pass the 
distant signal at speed, and does not expect to find the obstruction 
so near to it. He miscalculates his ability to stop his train. A 
collision is the result. Even when a system of block working is in 
force, the signalman is allowed to give line clear as soon as a train 
has passed within his home signal, or is not required to block back 
to the next cabin when an obstruction occurs or is created at or 
near his home signal, and the interval of space which it is the 
object of the block system to preserve is thus reduced, either to 
the thickness of the signal post, or to a fewyards beyond it. As 
railway working is improved in these respects, by the provision of 
sufficient lines and sidings, by proper signal and point arrange- 
ments and interlocking, by efficient block working in the hands of 
responsible signalinen, under good regulations strictly adhered to, 
with continuous brakes in the hands of the engine drivers, to 
enable them to stop their trains without fail, without being 
dependent upon the attention or assistance of the guards, and 

















brakes on the London and North-Western Railway was an efficient 


one, 

The thirty-two investigated accidents at facing points were the 
occasion of death to three servants of a company, and of injury to 
eighty-nine passengers and thirty-two servants of companies, 
These accidents are divided amongst sixteen companies, in which 
the Caledonian, Glasgow and South-Western, the Great Northern, 
the Highland, and the Manchester, Sheffield, and Lincolnshire do 
not appear. This class is the second in importance as regards num- 
bers, and shows a material increase over the numbers of the pre- 
vious year. In eighteen cases there was negligence or mistake cf 
servants, in nineteen cases there were defective signal or point 
arrangements or want of locking apparatus or of locking bars or 
bolts, in five cases there was defective maintenance, and in six 
cases defective construction of the permanent way or works. It 
was observed in the report of the preceding year that as the appa- 
ratus and arrangements are improved, as better discipline is, with 
carefully trained men, more easily enforced, it was to be hoped 
that these accidents would be materially reduced in numbers and 
in serious consequences, It may here be added that similar con- 
sequences would probably result from the more common employ - 
ment of continuous brakes. 

The five accidents on inclines were the occasion of death to one 
servant of a company, and of injury to ‘five passengers and eleven 
servants of companies. There was no such accident in Scotland, 
In three cases there was negligence or mistake of servants of com- 
panies ; in two cases there were defective signal or point arrange- 
ments, or want of safety points or of locking; in two cases there 
was want of accommodation for the safe working of the traffic ; 
in three cases there were insufficient regulations or want of dis- 
cipline ; and in one a want of break power. In one instance there 
was an illustration of the self-application of an automatic brake. 

(To be continued.) 








GOODS TRAINS. 


Some interesting information concerning the dimensions and 
weights of the goods trains run by the principal English companies 
is supplied in an appendix to Ool. Yolland’s a on a collision 
which occurred between two goods trains at Woking Junction on 
the 11th June, 1877. 

On the London and North-Western Railway goods and mineral 
trains on the main line have one brake; om varies according to 
gradient ; generally trains consist of from thirty-five wagons of 
coal to forty-five wagons of goods. 

On the Great Western Railway maximum loads from forty to 
forty-five wagons, according to the discretion of drivers, state of 
weather, &c,, over the main line, are run with one heavy brake 
van, 

On the North-Eastern Railway the maximum loads vary from 
forty-five to fifty-five loaded wagons. Between Darlington and 
York, and Hull and Normanton, the most favourable part of the 
line, the maximum load is fifty-five loaded wagons with one 
brake. 

On the London, Brighton, and South Coast Railway the 
maximum load is fifty trucks loaded (three empties counting as two 
loaded). The practice is to run two brakes in the rear of each 
goods train. 

On the Great Northern Railway the loads for goods and mineral 
engines are from November to March inclusive, the loads for coal 
trains on the loop line are reduced to thirty-five wagons, but 
should the weather or state of rails warrant it, they may 
increased at the discretion of the clerk in charge or inspector. The 
load for a six-wheeled coupled goods engine between Doncaster and 
March Junction to be thirty-five wagons, including brakes, Two full 
wagons or three empty to be reckoned the same in making up the 
loads. When assistant engines are employed, the trains may be 
increased by one-third more wagons, care being taken not to exceed 
the brake power. When the rails are in a slippery state, or the 
loads heavy, the guards stop at the stations on the top of the 
inclines, and pin down a few of the wagon brakes. The following 
table shows the composition of goods trains on the Great Northern 
Railway :— 
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On the London, Chatham, and Dover Railway every main line 
goods, coal, or cattle train, before starting from its terminus, must 
have twoefficient brake vans, except in cases where the number of 
trucks does not exceed half the authorised load for two vans, when 
one van only need be sent. The brake vans areinvariably the last 
vehicles in the ae —— — rides gy oe hapa the 
engine, and the under guard in the last van. In ing up mixed 
re the following proportions should be observed as pt as 
possible :—Four trucks of coal are equal to five trucks of cattle, 
six of general goods, and nine of empty. For coal trains, four 
10-ton trucks are equal to five 8-ton trucks. The following table 
shows the composition of goods trains on this line :— 








within reasonable distances, it is to be hoped that the 
this important class will be materially diminished in number, and 
will be attended with less serious consequences.” , 
The two investigated collisions on single lines, between trains 
ting in opposite directions, occasioned the death of thirteen 
passengers and one servant of a company, and injury to thirty-six 
passengers and eleven servants of companies, In one case there 





was negligence or mistake of officers or servants; but in the same 
case there were insufficient establishment, inexperienced servants, 
and too long hours of duty. In both cases there were insufficient 
or inadequately enforced regulations. They were both instances 
of mistakes in telegraph working and of the want of the train- 
staff system for securing safety on single line of railway. The 
serious collision near Radstock, as above detailed, disclosed a mode 
of working a single line under conditions which,could not be 
expected to secure safety. ’ 

e only investigated accident—by collisions at level crossings by 
two railways—was attended with no personal injury. It was 
caused by want of caution on the part of an engine driver, under a 
defective system of working with inefficient signal arrangements. 

taised the question as to whether the system of continuous 








Trucks 
exclusive of 
Maximum Load, two 
brake vans. 

lliei in 

" 1. Dover continental express train loaded with —_ ra 18 

2. Queenborough for Flushing express goods with general | pe 
Dias ob.ties-tem) 08:1 90nes (RD BERS eI 
Queenborough for Flushing express with coal, minerals, 

and general Wee er a ee ae 23 
Queenborough for Flushing express with coai or | 

PE A OE Mt RE ais 20 

3. A train loaded entirely with coal, 8-ton trucks ., .. | 23 

4. A train loaded half with coal and half with cattle ..| 26 

5. A train loaded entirely with cattle .. .. .. .. . 28 

6 A train loaded half with coal and half with goods... | 23 

7. A train loaded entirely with goods..  .. .. .. ..| 82 

8. A train loaded half with goods and half with empties | 88 

9. A train loaded entirely withempties .. .. .. ..) 50 
10. The number of vebicles, loaded or empty, which may | 


be run in any train over any portion of the line 

wet MOVer G@ECSO .. 2. 10 00 ce oe oe ey, , 

On the Great Eastern Railway the maximum load is fifty 
‘ona, including two brake vans, 

“bn the Midland Railway, between Leicester and London, the 








maximum loads are from thirty to thirty-eight wagons loaded with 
general goods. Two brakes are placed in the rear, 
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NOTE ON ABNORMAL INFLUENCES IN THE 
DIRECT MOTION OF STEAM VESSELS.* 
By Mr. Ropert MANSEL. 

TuE title of this paper implies the existence of a normal law of 
the direct motion cae vessels, from which, in certain cases, 
there are aberrations which form the subject matter treated of. 
In papers read last year, before the Institution of Engineers and 
Shipbuilders in Scotland, and at the Glasgow meeting of the 
British Association, I investigated the whole subject by slightly 
ditferent methods, involving the same principles, and I would 
refer to a digest published privately, under the title ‘‘ Propositions 
on the Direct Motion of Steam Vessels,” a copy of which I sent 
to many gentlemen known to me to interest themselves on tbis 
subject. I propose to take up the subject from the point 
of view stated at page 19 of the before-mentioned pamphlet. 
I would, however, advert to a limitation laid down—" experi- 
ments are made on vessels of average excellence, such as 
are designed and constructed by competent parties in the 
usual routine of business.” Wishing to treat the question 
in a practical way, I would avoid, as much as possible, digressions 
into questions, however interesting, which cannot be tested by 
such a In a given steam vessel under experiment, if 
we carefully measure various rates of development of the power, 
and note for each the corresponding rate of speed of the vessel, 
the normal law of the relativn of these elements, power and speed, 
can be stated thus. The logarithms of the ratio of the power to 
the speed, drawn as ordinates, to the speed laid off as abscisse, 
will range in « straight line inclined to the axis, or otherwise, at 
any speed ; the log:rithm of the power for each unit of speed is 
equal to the product of the speed by a factor, constant for the 
vessel, added t» a logarithmic quantity, also constant for that 
vessel. Denoting these constants by the symbols A and log. B 
respectively ; and it, as is usual, we measure the power by E, its 
rate of “evelopment in indicated horses, and the speed by V the 
rate in nautical miles per hour, either of the foregoing statements, 
written as a formula, gives : — 


Log. . saVelgt . (1) 


To illustrate this I take the results of four experiments carried out 
by the Admiralty officials, according tu the excellent system of 
progressive trials introduced by Mr. William Denny, upon her 
Majesty’s twin-screw steam vessel Shah, and of four similar ex- 
periments by Messrs. Denoy, of Dumbarton, upon the single screw 
steam vessel Merkara -— 

Taste I.—H.M.S. Swan. 


. 8 Gross indi- Revolution Piston 
ee Nautical cated horse- o pressures. 

miles. power, engine shaft. Ib. 
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Construction (refer to Fig. 1).—Draw a straight line OX as speed 
axis, and with a convenient scale of equal parts lay off from O, as 
origin, the respective trial speeds; at each of which measure 
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upwards the difference of the logarithms} of the corresponding 
power and .+ We at once perceive straight lines can be 
drawn which will pass through the respective set of points with a 
degree of accuracy which is surprising, when we consider not only 
have we many data, in which slight errors of observation will affect 
the result, but in addition, we have irregular action of winds and 
currents, of which we have neither proper means of detection, nor 
mode of —— their effect. Having drawn these lines, repre- 
senting the natural law, their relation to the formula (1) is easily 
determined. According to the first application of the principles of 
co-ordinate geometry, we know a to be the natural tangent of the 
angle which a line thus drawn makes with the axis; and log. b 
the perpendicular distance, OA, of this line from the origin. These 
constants being either directly measured or calculated by the 
normal law (1), we at once obtain the law of the power for the par- 
ticular vesse: 
ON 2 i re 
In the Shah the values of and a are 22°6 and ‘0798 respectively, 
and in the Merkara, similarly, 16°9 and ‘0735 respectively ; hence, 
for the Shah the equation, E = 226 V. 10°7°Y and for the Mer- 
kara the equation E = 16°9 V. 10°%V will give the relation 
between the power and speed with the same fidelity as points in 
the straight line represent points in the same ordinate, determined 
from observation. Where they do not agree the question arises, Is 
this difference due to observation? Does it arise from an alteration 
in the circumstances of trial, in this way forcing itself on our notice, 
- not ay og with My — Jaw? or, is it a well-defined 
eparture from the norm w requiring to be recognised and 
hs to a higher law? These are questions of some import- 
ance, and intricacy. A steam vessel, though complicated, is still 
only a machine, and governed by the same laws as other machines. 
In it we have power developed for the performance of certain 
work ; the machine and external circumstances regulate the rate 
at which the power is developed, and when so developed, the 
power must be accounted for in work done upon the friction and 
working of the machine itself, or upon external circumstances. 
Now power developed in the engines of a steam vessel is a con- 
crete quantity ; we have, first, dimensions of the engines, yielding 
a mere coefficient of quantity ; secondly, the space through which 
. the pistons move when developing the power; and, third, the 
pressure upon the unit piston areas. Now su we had a pair 
of —_ of one square inch area each, and Ue. stroke, working 
under the same conditions as to number of strokes and mean 





* Institution of Naval Architects. 


+ Practically itis better to make the unit for the } ithmic scale two 
or three times longer than the unit of the axis scale. For distinction, the 
Shah's lines are drawn full, and the Merkara’s dotted. 





diagram pressures as the engines of a given steam vessel say N and 
(P + P') es ; the power developed by this unit engine 
would be N (P+ P) foot-pounds; and by the large engines 


measured in Watt’s units of indicated horses, 
_ &s 1 

E A010 N(P+P?). fi 

‘ni 8 . 3 

1010 (P+rp) .. > (3) 

The second form of the second member representing the usual 
case of compound engines, where we have the second cylinder piston 
rv times the area of the other, and the unit diagram pressures upon 
them P and p upon the smaller and greater pistons respectively. 
In the foregoing formula, it is easily seen we have the factor N 
following a law, in respect to the speed of the vessel V, exactly 
similar to the normal law in respect to the power. In illustration, 
referring to the value of these elements in Table I. for the vessels 
Shah and Merkara, and, as in Fig. 1, having set off downwards 
beneath the axis, at the corresponding points ordinates of the values 


log. oe it will be seen straight lines can be drawn which generally 


pass through each set. In the case of the Shah the line passes 
through the three first points but falls markedly short of the fourth. 
This is an instance of definite departure from the normal law 
which becomes evident at the highest rates of speed in nearly all 
vessels. In each we have a particular speed up to which the 
normal law is strictly fulfilled, but beyond this we have rapidly 
increasing aberrations, seemingly due to an abnormally increa+ed 
flow of the displaced water past the vessel, and consequently, 
inc number of revolutions of the propeller and engine shatt, 
A distinction, however, must be made between this action and the 
mere racing which may take place with an insufficiently immerged 
propeller, or one of improper design for the particular vessel. The 
normal law of the revolutions may be stated thus: The logarithm 
of the number of revolutions per minute for each mile of the speed 
of vessel increases as the product of the speed and a constant 
factor* added to the value of this quantity at the origin. Hence, 
denoting this last quantity by log. 1» and the factor by in the 
form of an equation, we have the normal law of the revolu- 


tions, log x =, V + log. ns, and consequently, the law of the 


revolutions, 
N=n, v 10°Y ers 
By direct integration of the indicator diagrams; or the power 
being given and number of revolutions, by calculation of the values 
of (P+rp), by means of formula (3); or again in another way, by 
substituting the general values of E and N given by equations (2) 
and (4) in equation (3), it follows; the remaining factor (P +rp) of 
the power has also its normal law, which is stated thus; 
normal law of the piston pressures :—The logarithms of the values 
of the piston pressures —reduced in the case of compound engines 
to the small cylinder—increase as the product of the speed and a 
constant factor added to the value which this quantity has at the 
origin, when motion of the vessel would just n Denoting 
this last quantity by the symbol log. f, and noticing its chief 
constituent to be the friction of the machinery, also if a repre- 
sent the factor of the speed, in the form of an equation, this 
gives :—Log. (F + rp)=u V - log. f and consequently, the law of 
the pressures— 

Werner ee 


On substituting this value and that of N from (4) in equation (3), 
we have— 


i (a+A)V 
E = siap/ to V 10 


Or taking the logarithms of both b 
the second member- - 





(6) 


s and transposing V from 


Log. E=(a+8)V + log. fing + log. 57% .@ 


On comparing this with the general value of equation (1), it will 
be seen in any vessel, the normal law of power is made up of the 
sum of the ordinates of the norma! laws of the revolutions and 


pressures, added to a constant quantity log. aa dependent upon 





the dimensions of the cylinder alone. In the last column of 
Table L. is noted, in the case of the Shah, the values of (P + P’) 
the sum of the mean diagram pressures in her equal cylinder 
engines ; with the Merkara the values of (P + rp) are given, the 
cylinders being a ; but in this way can be treated as if both 
were of the same diameter as the lesser. Again, in Fig. 1, the 
logarithms of these numbers are laid down to scale on the under 
side of the speed axis and their respective straight lines drawn. 
The ordinates at the origin give the values of log. f, and the 
tangent of the angle of inclination to the axis, the value of a. In 
this way, these elements and the similar ones for the other lines 
can easily be measured or calculated. With such lines before us, 
in many cases, we can draw reasonable inferences as to the origin 
of aberrations which the experimental data quite accurately and 
necessarily present. For example, an error in observation in 
noting the speed, but the power correctly stated, would present 
the phenomena of the power and pressure spots falling either both 
without or both within the lines; els to the speed axis 
through each, if they cut the respective lines in the same vertical, 
would indicate very approximately the true speed; but this 
sympathetic movement of the power and pressure spots may be 
equally caused by irregular attraction of air or tidal currents during 
a particular trial. So long as tnese are steady one definite line is 
adhered to, but is in some way altered, as to distance from the 
axis and inclination, from what it otherwise would have been, 
without the influence of this extraneous source of power. Irregular 
variations are, however, at once apparent, especially at low 
speeds, and, if very carefully noted, might yield a very 
approximate measure of their effect. A mere error of observation 
on any one element of the power, when the speed is correctly 
noted, is easy of detection. For example, in the Merkara’s normals 
it will be seen the power normal agrees with the experiments in a 
reasonably close degree ; the second is a little within and the 
— the same; by the foregoing explanation the speed may 

ave been overstated by one-tenth of a knot ; or, the circumstances 
of the trial more favourable, to an extent measured by the power 
necessary to increase the speed by this one-tenth. Again, in the 
fourth trial, all the experimental values are somewhat in excess of 
the normals, in explanation of which we will first refer to the 
Shah. In this twin-screw vessel, the agreement of the power 
normal with experiment is nigh perfect, and the same in regard to 
the revolution and pressure normals for the three first trials ; in 
the fourth, at the high speed of 16°45 knots, both the latter 
sensibly fail to the same amount, but in opposite directions, so that 
the power normal is not affected. On the face of it we see the 
propellers have to race; the explanation of the reduction of the 
pressures seems to me, in the begun circumstances, to be a necessary 
consequence thereof. The maintenance of what, I believe, may 
be justly termed Poncelet’s current, or pipe-like flow of the dis- 
placed water past the vessel, which this late eminent mechanician 
advanced many years ago, in his ‘‘ Lssoi sur une Théorie du Choc et 
de la Résistance des Fluids indéfinis.” Siuce I was first acquainted 
with this essay, some twenty-seven years ago, I have always held it, 
to give a consistent and true account of the greater proportion of 
the power expended in fluid propulsion. This power referred to 
has, in some theories, been improperly credited to fluid friction ; 
but before friction acts and absorbs power, we must have motion, 
the elementary relation between the moved mass and the power 
involved in its motion assuredly takes precedence of any subse- 
quent frictional action; it is the cause, the after-production of 





* B is always a very small quantity and may be either positive or 
nh that is to say, the revolution normal is nearly parallel to the 
speed ax ; 





waves, eddies, and final resolution into heat are after effects ; we 
cannot continuously displace water in the through it of a 
floating solid, without a continuously expanding power; and 
although it is true a measure of the power in the first instance, 
expended on this current, is afterwards restored in a manner 
analogous to the flow of water through a conical adjutage, as I 
believe first noticed by Poncelet, the irrecoverable residue is the 
greater and the most im: t. The maintenance of this retro- 
grade current mentioned in the foregoing, in the case of the paddle 
or twin-screw propeller, is in’a considerable degree assisted by the 
retrograde action of the propeller, which we name the slip. This 
slip, as shown by the resolution normal, goes on regularly, and 
according to a definite law, until at high speeds the resistance 
opposed to the action of the propeller is insufficient, the propeller 
begins to race, and expends an abnormally great proportion of 
power on slip. This, however, goes to assist in producing the flow 
of the displaced water astern, it lessens the resisting head wave 
forward; hence the resistance does not increase at the rate it 
otherwise would, according to the normal law of pressure previ- 
ously existing. The position of paddle floats acting near the head 
wave and of twin-screws at the quarter, where the flow of the 
current is at its maximum, makes this reducing action at high 
speeds very marked as compared with the single screw, where this 
action is masked, or even reversed by an opposing influence, now 
to be referred to. In the friction of solids—for example, in the 
friction of the moving parts of the engines of a vessel—this is con- 
stant or independent of the velocity; hence the power expended 
upon it necessarily proportional to the velocity with which the parts 
rub and must be accounted for in heat generated, we have neither 
matter moved, nor other sensib'e mechanical effect to which it can be 
referred. Again, when we expend power upon a fluid after a short 
time, it comes sensibly to rest; but we now know all the power 
has becn converted into heat, and, by Joule’s «quivalent, we can 
with practical accuracy determine the precise heating effect. 
When a large surface, such as is presented by a vessel, is dragged 
through water, we know with some degree of accuracy the amount 
of power which we require to expend upon the direct frictional 
drag; but, we may assure ourselves, a large proportion of this 
power is not being expended on friction ; at the after-end of the 
surface we will find a large mass of water following the surface at 
a speed having a small but sensible proportion to that of the sur- 
face, and this following current has its best defined and maximum 
value in the line of the stern-post or position of the single-screw 
propeller. Let us suppose a small screw wholly imme in this 
current and retrograding at exactly thesame rate as the vessel 
advanced—nominally there would be no slip, practically there 
would be a good deal ; and even were the screw retrograding at a 
greater rate than the advance of the vessel, that is to say, a case 
of positive slip, it will be seen that this current must influence 
results. In the ordinary case of a four-bladed screw, with two 
blades in the line of the stern-post, and in full action of the 
following current, the two at right angles are to a great extent 
immersed in the flowing past displacement current already referred 
to. In practice, an average action is established between the two ; 
beginning from a state of rest, as shown by the various normals, 
we have power, revolutions, and pressures, following a definite 
law, until at a high speed, racing of the propeller commences ; 
in the case of the single screw, contrary to what occurs with 
the paddle or twin screw, when racing commences we find 
the pressures augmenting in an even greater degree, the 
abnormal effect on the power line being their screw; 
though this on the logarithmic ordinates looks small, in reality 
it becomes something serious. The probable explanation is, a 
racing propeller driving water from the stern causes counter 
currents which interfere with the free flow of the retrograde dis- 
placement current, and we have an augmented head wave and 
corresponding resistance. To illustrate this, I will refer to two 
prvtog oer F to me fully two years ago by Mr. William Denny ; 
and good examples of the methodical and careful way in which he 
inaugurated the conduct of such experiments. These vessels, the 
Hawea and Taupo, were sister ships, precisely alike in every respect, 
and tried at the same mean draft. The only apparent difference 
in circumstances was a difference of 2in. in the trim, and the 
Hawea was tried under the “‘ action of a strong beam wind,” which 
Mr. Denny noted might make the results doubtful. I think, 
however, the conclusion to be drawn is, that they are both ac- 
curate and valuable. In Table II. following, is noted the ex- 
perimental data, which in precisely the same way as with the pre- 
ceding cases, are laid down graphically in Fig. 2. 
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In the first place, a beam wind is a source of power, which acting 
on the hull and rigging, will give the vessel some speed quite inde- 
pendent of her machinery. At the same time we must have rudder 
action to keep the vessel in her course, and a strong wind being, at 
the trial position, necessarily accompanied by a troubled sea, it is 
reasonable to assume, at any one speed, the real fluid resistances to 
the motion of the hull of the Hawea must have been greater than 
with the Taupo; the resultant effect of all these, however, is clearly 
seen to be a normal quantity, not abnormal. Thus in respect to 
the three first, the one vessel shows a straight line quite as much 
as the other ; at the high speed the departure from the normals is 
alike in character and consistent with the explanation advanced. 
Had experiments been made on the Hawea in calm weather, then 
the resultant effect of the wind would have been exhibited by the 
difference between the lines thus drawn. The differences between 
the ordinates at the origin in the two vessels are also most curious, 
and their discussion involves questions of much interest, 








158 


THE ENGINEER. 





Ave. 31, 1877. 








THE BRITISH ASSOCIATION, 


PsroressoR ABEL, as president of the Chemical Section, deli- 
vered at Plymouth a valuable address, of which we give an 
abstract. He began by referring to the labours and re- 
searches of his predecessor in the position of president of the 
section—namely, Mr. Perkin—whose name, he said, must be asso- 
ciated with the discovery of mauve and the coal tar colours gene- 
rally, and thus led to the prolific branches of chemistry that have 
sprung up therefrom. No happier illustration could, perhaps, be 
found of purely scientific research having borne fruit in the 
development of industrial manufactures. Such results, following 
on the pursuit of organic chemistry, had had the effect of throw- 
ing into the shade the less attractive paths of investigation in 
inorganic chemistry. In iron and steel, for example, the most 
careful efforts to unravel such problems as the exact chemical con- 
stitution of steel, and the dependence of its characteristics upon 
the presence of nitrogen, have not yielded on the whole results 
productive of industrial profit, or such as establish very clearly 
defined data as to the complicated reflex actions that take place. 
Important as the work is that has been done by such men as 
Karsten, Berthier, Bunsen, Scheerer, and Percy, it is not properly 
appreciated by many who follow the more attractive paths of 
organic chemistry, where new types are discovered, and their off- 
spring and their connections traced by comparatively easy processes 
of investigation. 

It is right, he observed, under such circumstances to bear in 
mivud that one of our most successful teachers and brilliant lec- 
turers has said that the contrivance of a new and good lecture 
experiment may rank with the preparation of a new organic com- 
pound, and it may certainly be said with equal truth that the 
elaboration of a new and good method of analysis may be reckoned 
equivalent to a good research in organic chemistry, with reference 
both to the part it plays in the advancement of science and to its 
influence upon industrial progress. Thirty-six years ago Liebeg 
wrote to Dr. Playfair that Doctors Will and Varrentrapp had 
devised a simple and exact method for determining the nitrogen 
in organic bodies, which process continues now to be invaluable to 
those engaged in organic research, and it has ‘borne a most im- 
portant and indispensable part in the advancement of agricultural 
chemistry. It is the unanimous verdict of chemists that the 
achievements of Berzelius, Heinrich, Rose, and Fresenius rank 
with the brilliant results obtained by Liebeg, Laurent, Gertradt, 
and Berthelot ; and Liebeg himself left no more important contri- 
butions to chemical science than his beautifully simple method of 
organic elementary analysis. 

In the branches of industry of iron and steel, which must have 
special interest in Plymouth and Devonport, it is not difficult to 
demonstrate that the labours of the analytical chemist had an 
important influence. The first awakening of British ironmasters 
to the probable value of analytical chemistry in iron smelting is 
within the memory of. most. On the introduction df the hot blast 
followed the deterioration in quality of iron and increase as to yield, 
arising from the effort to obtain the maximum advantages of 
quantity and economy. Among the first to realise the importance 
of precise and trustworthy data was Mr. S. H. Blackwell, who 

resented to the School of Mines an extensive series of ores col- 
ected for the Great Exhibition of 1851, which were carefully 
examined, and results obtained for future reference, by Dr. Percy, 
assisted by Messrs. Spiller and Dick. Messrs. Nicholson and 
Price and Mr. Riley, even about a quarter of a century ago, began 


to apply systematic chemical research with a view to the improve- | 


ment of our iron. 

The first object, then, was the certain production of pig iron 
sufficiently good for conversion into railway bar of minimum 
standard at minimum cost. The examination into the chemical 
condition of slags and fluxes, &c., however, could not fail to pro- 
duce beneficial results of a higher scientific order. Dr. Percy, in 
his invaluable work on metallurgy, and in his analytical investiga- 
tions, as well as Mr. Riley, have done valuable work up to the 
present time. 

Among the many valuable communications made to the Iron 
and Steel Institute of Great Britain by men combining scientific 
attainments with practical knowledge, might be taken as an ex- 
ample that most interesting contribution by Mr. Lowthian Bell on 
an extensive series of experiments on the treatment of different 
kinds of pig iron in the fineries, the puddling furnace, and the 
Bessemer converter, with reference to the way in which carbon, 
silicon, sulphur, and phosphorus are attacked when pig metal is 
submitted to the above purifying processes, particulariy dealing 
with the reasons why phosphorus remains with such obstinacy | 
through the Bessemer process. Mr. Bell, he said, wages persistent 
war with this enemy to the ironmaster, not only with British de- 
termination not to yield under defeat, but with remarkable perti- 
nacity in utilising the facts brought out by each defeat as steps to 
future success. ‘There seems now reason to hope that the presence 
of phosphorus in steel may not be incompatible with excellent 
properties for certain purposes, just as phosphoric bronze acquires 
certain peculiar advantages from the presence of the element 
which gives it its name. One prominent feature in the develop- 
ment of our steel manufacture must be noticed in passing—namely, 
the production with precision upon a large scale of steel of desired 
characteristics in regard to hardness, &c., by first adding to fluid 
cast iron of known composition rich iron ore, and in some cases 
scrap iron also, to effect the reduction of the carbon to the desired 
amount, as well as refining the metal by the oxidising action of 
the ore, and then giving the resulting steel the desired special 
qualities by adding spiegeleisen or ferro-manganese. The germ of | 
this existed in crucible processes, which have been in use for many 
years, but manufacturing success here is due to the admirable 
arrangement of such furnaces as that of Siemens and Martin, 
wherein tons of metal are kept under the same control as in a 
crucible. Dr. Siemens, in the open hearth, has elaborated the 
processes by which simplicity and precision are obtained in a 
degree resembling the condition of a laboratory operation. Thus 
a large number of small separate operations have been superseded 
by the Siemens-Martin system in many of our largest Sheffield 
works. It is interesting also, Mr. Abel said, to notice the teach- 
ing and influence of chemical science in the Chenot and similar 
processes, and the manner in which the difficulties connected 
witk these are grappled with. 

In the manufacture of artillery projectiles, an illustration of 
the successful application of knowledge is afforded by successful 
competition of the inexpensive chilled projectiles of Palliser with 
steel of high quality, and even with the magnificent material of 
Sir J. Whitworth. 

The part which silicon plays by its susceptibility to oxidation 
in the production of soundness to steel castings is readily intelli- 
gible, but the functions of the manganese compounds s0 indispen- 
sable in the Bessemer process are far from being well understood, 
and there is abundant scope for researches of the chemist as to the 
action of the titanium, tungsten, boron, and chromium, especially 
in connection with the new and abundant Tasmanian ore. Me- 
chanical engineering has furnished magnificent means for the 
manipulation of malleable iron; while chemical science may be 
proud of its success in enabling furnaces to resist high tempera- 
tures. The furnace of Mr. Wm. Price, of the Royal Gun factories, 
Mr, Abel took as an example of success attending the application 
of practical knowledge. 

The early experiments on armour, he observed, appeared to 
prove that steel was incapable of competing with wrought iron 
in plates, and with Palliser chilled iron in projectiles, but recent 
experiments on the Continent, more especially those at Spezia, 
have shown that while steel is now largely used in ordnance, it 
may also furnish the means of resisting the blow of shot in 
masses less stupendous than would be needed if wrought iron were 

employed, while steel shot of good quality can now be made at 
comparatively small cost. Promising results have recently been 
obtained by the combination of steel with malleable iron in an 





armour-plate, their surfaces being united by the aid of heat, 


| The uniformity and great excellence in the quality of Whitworth 
steel has recently enabled air chambers to be made which give 
| to the Whitehead torpedo, with a pressure of 1000 lb. per square 
inch, a velocity of 1000 yards run in little over14 minutes. ‘hus, 
although the development of power in the art of attack and 
defence is to be deplored, the problems which it presents must 
be worked, and have been worked with equal success by the 
chemist and engineer. If it were necessary to add to Mr. Per- 
kin’s illustrations of results attained in organic chemistry, the 
success attending the manufacture of reliable nitro-cellulose, and 
nitro-glycerine, in spite of apparently insurmountable difficulties, 
might be instanced. The physical character and mechanical con- 
dition of gunpowder have been the subjects of rigorous investi- 
gation. The enormous charges now required in guns have been 
successfully employed without exceeding their limits of endurance, 
while thorough physico-chemical researches into the action of fired 
powder have brought much knowledge to light. Generally, the 
barriers between physical and chemical research have been broken 
down, and the efforts of science have been extended. Sums of 
money have been obtained for scientific work, not only from 
Government through the Royal Society, but from other sources 
also. The Chemical Society, on a foundation laid by Dr. Long- 
staff, has succeeded in obtaining for the aid of chemical science 
the sum of £4000 in two years. This money appears to come not 
from those who are most directly concerned in the fruits of such 
labours, namely, the representatives of the chemical and metal- 
lurgical industries of the country, but rather from the corporate 
bodies of the City of London. The establishment of an institu- 
tion for technical education is now contemplated by them on a 
scale worthy to serve as a monument of the desire of the repre- 
sentatives of our national wealth and commerce, to assist in the 
furthering of science, and thus add to their ancient prestige a 
rank among the chief promoters of our national enlightenment. 
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1506. Improvements in Stays, Corsets, Bevrs, and other like appliances 
for giving support to the spine, William Hazell and Robert Day, Farn- 
ham, Surrey.—18th April, 1877. 

1526. Improvements in the Propuction and App.ication of GasEous 
Fivips for motive power purposes, and in apparatus to be used 
therein, Robert Mudge Marchant, Kirby-street, Hatton-garden, London. 
—19th April, 1877. 

1857. Improvements in BLow Piprs, Thomas Fletcher, Warrington, Lanca- 
shire.—12th May, 1877 

2247. An improved AnTIsEptic and DisinrectrxG CompBrnation, and in the 
mode of supplying the same for use, Francis Thomas Bond, Gloucester- 
shire. —9th June, 1877. 

2312. Improvements in the manufacture of Comes, Charles Joseph King, 
Holborn Bars, London.—A communication from Stanislas Henry Cor- 
beels, Rue des Terres-fortes, Paris.—13th July, 1877. 

2361. Improvements in and relating to Srorrers for Borries, and in 
apparatus to be employed in connection therewith, Charles Warner, 
Vauxhall Walk, Lambeth, and William Tully, Thomas-street, Kenning- 
ton Park, Surrey.—l6th June, 1877. 

2505. Certain improvements in the manufacture of PLatep Epo Seats, 
keys,‘and spring keys, medals, and edged charms, and other similar 
articles, Frederick Eade and John William Blake, Birmingham.—28th 
June, 1877. 

2570. Improvements in Saow Boxes for scarves, neckties, cravats, and 
other similar purposes, Henry Whitehead, Capel-terrace, Bow, Middle- 
sex.—4th July, 1877. 

2668. A new Cane UMBRELLA or Sunsuape, Henri-Francois Staaislas 
Brandner, Langham-street, Portland-place, London. 

2678. Certain improvements in Tea and Correr Ports, William Thomas 
Richards, Aston-juxta-Birmingham.—11th July, 1877. 

2711. Improvements in Raisine Gics employed in finishing woollen and 
other fibrous materials, Benjamin Schofield, Dewsbury, Yorkshire.— 
14th July, 1877. 

2760. Improvements in States for covering roofs and walls, Alexander 
Browne, Southampton-buildings, London.—A communication from 
Alfred Lehrkind, Haspe, Westphalia, Germany.—19th July, 1877. 

2771. An improved Tuermo-rpxeumatic Lusricator for oiling shafts, 
axles, necks of tin rollers or mules, and other parts of machinery, 
Samuel Bickerton, Ashton-under-Lyne, Lancashire. 

2776. Improvements in the method of and apparatus for Rottinc WELD 
Less CYLINDRICAL BorLer Pvates, Isaac Smith, Low-Moor, near Brad 
ford, Yorkshire.—20ch July, 1877. 

2887. Improvements in Metat Roiitrxc Macuines, August Wilke, 
Braunschweig, Germany.—28th July, 1877. 

2896. A new or improved apparatus for Arratinc Beer or Wort during 
the process of fermentation, George Simmons, Chertsey, Surrey. 

2898. Improvements in Bearincs for shafts and Pivots, Gustav Adolph 
Heinrich Vollrath, Altona, Germany. 

2900. Improvements in O11 or Spirit Lamps, Otto Wollenberg, Berlin, 
Germany. 

2902. Improvements in Perampciatore and other similar vehicles to 
render the same reversible, Henry Duke Meredith, Manchester. 

2904. Improvements in Sprinc Matrresses, seating of sofas, chairs, and 
other similar articles, Gilbert John Charles Pinnegar, Manchester. 

2906. Improvements in the manufacture of We_pep Iron TuBEs or Pipes, 
and in machinery and apparatus to be employed in the said manufac- 
ture, Edward Reden, Compton, Wolverhampton. 

2908. Improvements in machinery for Workine and Preparine Hives, 
Gerard Wenzeslaus von Nawrocki, Kochstrasse, Berlin, Germany.—A 
communication from Carl Jasmand, Berlin, Germany. 

2910. Improvements in Woo.-comBine Macuryery, William Clark, Buck- 
fastleigh, Devonshire.—30th July, 1877. 

2914. Improvements in TooL-HoLDERs and Toots used for planing, turn- 
ing, or shaping iron, wood, or other materials, John Dubois, Lord- 
street, Liverpool—A communication from Edward F. Beugler, 
Williamsport, Pennsylvania. 

2918. Improvements in Sewtnc Macnines chiefly designed to sew soles 
to uppers in the manufacture of boots and shoes, William Morgan- 
Brown, Southampton-buildings, London. — A communication from 
Lyman Reed Blake, Boston, Massachusetts, U.S. 

2920. Improvements in the manufacture of TraveLLinc Ruos, wrappers, 
aprons, and similar articles, William Currie, Caledonian Rubber Works, 
Edinburgh. 

2922. Certain improvements in the TREATMENT of IRon and other Ores, 
and in the machinery and apparatus to be used therein, George Under- 
wood, Cannon-street, London. 

2924. Improvements in apparatus for Puriryinec or Rerinino Suaar, 
William Walker and Thomas Law Patterson, Greenock, Renfrewshire, 


2926. Improvements in DisTILLaTion, and apparatus used in the process, 
Joseph Twentyman, Glentarras Distillery, Langholm, N.B. 

£928. Improvements in Stups or So.itTaixes, applicable for other fasten- 
ing purposes, John Frederick Bennet, Southampton-buildings, Lon- 
don. 

2929. Improvements in Extractinc Wort from Matt, and in appliances 
connected therewith, Thomas James Smith, Fleet-street, London.—A 
communication from Rudolph d’Heureuse, New York, U.S. 

2930. Improved apparatus for Stoprerinc Borries, William Robert Lake, 
Southampton-buildings, London.—A communication from Messieurs 
Agnel and Co., Paris. 

2932. Improvements in PLanes and Piane Irons, Heinrich Baecker, Rem- 
scheid, Germany. 

2934. Improvements in Ececrric Lamps, Alexander Melville Clark, Chan- 
cery-lane, London.—A cummunication from Siegfried Marcus and Bela 
Egger, Paris. 

2936. Improvements in Revotvine Snurrers, end in adjusting them for 
use as sun-blinds, Charles Rawlings, East Knoyle, Wilts. 

2938. Improvements in machinery for Rearine and Roiiina Lanp, and 
in steam engines for these and other purposes, Walter Stuart, Scriber’s- 
cross, Sutherlandshire, and George Greig, Harvieston, Stonehaven.— 
31st July, 1877. 

2940. Improvements in machinery for Srinnrxc and THrowinc Raw 
Sick and Twistine Yarns or THREADS, James Turton, Manchester. 

2942. Improvements in Umpreias and Sunsuapes or Parasois, Henry 
James Felton, Aldermanbury Postern, London. 

2944. Improvements in Water, Steam, Air, and other similar valves or 
cocks, the said improvements having reference to the spindles, covers, 
and packing thereof, Jonathan Fathers, Wales, Yorkshire. 

2948. Improvements in apparatus applicable to ReapixG Macutnes, John 
Wray, Nafferton, Yorkshire. 

2950. Improvements in the manufacture of Metat Tvpes, and in 
machinery employed therein, George Thomas Selby, Smethwick, Staf- 
fordshire. 

2951. A new or improved method of Giazina or Fixine Saeets of Grass, 


2952. Improvements in Measvrine Liquips for bottling, Edgar Brefit, 
London, and John Edwards, Castleford, Yorkshire, 

2954. Improvements in apparatus for Maxine certain kinds of Sweer- 
meats, Eliza Ramsden, Leicestershire.—)st August, 1877. 

2958. Improvements in the construction of Locomotive and other steam 
boilers, and in parts connected therewith, Francis Bristow, Wands- 
worth, Surrey. 

2960. Improvements in SHors for horses and other animals, Abraham 
Bowen, Birmingham 

2962, An improved machine or apparatus for Measuntna and ROLLING ue 
CLorus or Fasaics, Henry Avison, Crosland Moor, Huddersfield, York- 
shire. 

2964. Improvements in machines for Empossinc and Printinc tho 
Covers of Books, and other articles, Joseph Richmond and Walter 
Whiting, Kirby-street, Hatton-garden, London, 

2966. Improvements in and relating to Furnaces and the mode of and 
os rage for mechanically feeding them with fuel, Thomas Cass, 
Bolton, Lancashire. 

2963. Improvements in: ARcHITECTURAL and Exotnecerino ConsTROCTION 
and Mareria.s, and in means, modes, and processes connected there- 
with, Thaddeus Hyatt, Gloucester-gardens, Hyde Park, London, 

2970. An improvement in Drainkinc Borries or Fiasks, Leon Fouchez, 
Cognac, France.—2ad August, 1877. 

£972. Improvements in Brercu-Loapine Fire-arns, and in cartridges to 
be employed therewith, John Heary Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from Edwin A. Brydges, Berlin, Prussia. 

2973. A mode of Supmarine Intumination for guarding against the 
striking of «bips on reefs, rocks, and similar sunken obstructions, and 
from attack by torpedoes and other submarine engines, Daniel 
Mackenzie Davidson, Edinburgh. 

2975. Improvements in machinery for Sawino Stone and GRANITE, 
Joseph Wheeler, Bankside, Southwark. 

2976. An improvement in Waste Sream Pipes, Paul de Sa, East View, 
Dover-street, Ryde, and Charles Hobbs, Orchardleigh, Pellhurst-road, 
Ryde, Isle or Wight. 

2977. Improvements in Recistentne the Numbers of Passencens and the 
Fars, and in signalling the stages of journey and fares for same, on 
tramway cars and other vehicles, and in apparatus therefor, Patrick 
Joseph Doherty, Breslanstown, Meath. 

2979. Improvements in Weaving OxNAMENTAL Faprics, John Cunning- 
ham and Robert Cunningham, Paisley, Renfrewshire, N.B. 

2980. Improvements in Prerarue, Treating, and BLEACHING VEGETABLE 
Fiprous Matexiacs for the manufacture of Pargr and other purpoees, 
Edward Charles Theodore Blake, Brixton, Surrey. 

2081. Improved apparatus for Duivine by Serin@ Power Sewine Ma- 
cHines and other machines requiring a limited amount of motive 
power, Gerard Wenzeslaus von Nawrocki, Kochstrasse, Berlin. —A com- 
munication from Joseph Schreiber, Vienna, Austria. 

2982. Improvements in ELecrric Lamps and in the manufacture of the 
electrodes used therein, Alexander Melville Clark, Chancery-lane, 
London,—A communication from Emile Reynier, Paris.—3rd Auyust, 
877. 

298". Improved means and apparatus for Reoisrerino the Fares of 
PASSENGERS On PuBLic Conveyances, Henry Pottin, Paris. 

2084. Improvements in the Treatment of Certain Ores CONTAINING 
Coprer, in order to obtain copper therefrom, James Mason, Eynsham 
Hall, Witney, Oxfordshire. 

2985. Improvements in machinery for ManuracturtNG Printine TyPEs, 
Thomas Mason, Cross-street, Islington, London. 

2986. Improvements in machinery for Canpinc Woo. and other fibres, 
Eli Wilkinson, Marsden, Huddersfield, Yorkshire. 

2988. Improvements in the method of and apparatus for Preventine 
Dravocuts in Raitway or other Carkiaces, Suips’ Captns, or other 
MovING Sraucrures, through windows or other apertures open for the 
admission of air, Howard busby Fox, Oxton, Cheshire, Robert Lloyd 
Williams and Edward Thomas Pemberton, Liverpool 

2989. Improvements in SMoke-coxsumine Apparatus, Heinrich Conrad 
Ernest Eggers and Heinrich Christian Kirchmann, Hamburg, Cer- 
many.—4ta August, lsi7. 

2991. A new process of BLeacnine Featuers, Adolphe Viol and Cesaire 
Pierre Duflor, Paris. 

2992. Improvements in the Propvction of SuLpuuric Actp, James Mason, 
Eynsham Hall, Wituey, Oxfordshire. —6th August, 1877. 

2995. Improvements in the manufacture of Riprino, Drivinc, and other 
Wuires, William Shannon, Birmingham. 

2999. Improvements in the Treatment of AMyLAcrovs Sunstances, and 
im apparatus employed therein, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Albert Fesca, Berlin, Prussia, 
and Luigi Chiozza, Cervignano, Austria, 

3003. Improvements in GaLiertes for gas and other glasses, George 
Tabrar, Chandos-street, Strand, London. 

3005. Improvements in Licur-TrRansmitTinc GratinGcs for horizontal or 
other openings of cellars or other chambers, Lachlan McBean, Glasgow, 
Lanarkshire, N.B. 

3007. Improved apparatus for Rarsine 
liquids, Isaac Shone, Wrexham, Denbigh.—7th August, 1877. 

8011. An improved Universat Syrnon Pompe, Henry Conradi, Lower 
James-street, Golden-square, Londen.—A communication from Gustav 
Joachim Hambruch, Berlin. 

3013. Improvements in Braces or Susrenpers, William Crawford, Dum- 
barton, N. B. 

3015. Improvements in APrPeRTAINING to PLaTroRM WeIGHING MACHINES, 
Henry Pooley, jun., Liverpool. 

3017. Improvements in the mode of and apparatus for Makixe Ics, 
Rerstoeratine, Evaroratine, and Desiccatino, Anthony Gapper 
Southby, New Inn, Strand, London. 

3019. Improvements in apparatus for Fitterise Liqurps, and SeraRaTIsG 
Sottp Matrers therefrom, Francois Alcide Bonnetin, Liverpool-street, 
King’s Cross. 

8021. improvements in mechanism or apparatus for Raisino, LowERING, 
and Fixise Venetian Buinps, Joseph Everard, Stanwix, Carlisle,—8th 





and Forcinc Water or cther 





3 Improvements in apparatus applicable to Rotary Macutyes for 
making plain or ribbed looped fabrics, William Solomon Woodroffe, 
Loughborough, and John Beer, Sheepshead, Leicestershire. 

3027. New or improved appliances for Storrerine Borries, FLrasKs, or 
Jars, John Carter and James Edward Carter, Clarence-street, Halifax, 
Yorkshire. 

$029. Improvements in BicycLe WueeLs, Rudolph Duerre, King’s-road, 
Chelsea, London. 

8035. An improved Sprrvo Fasreyer for soligaires, purses, pouches, bags, 
and other articles, Thomas Edward Tinworth, Prebend-street, Packing- 
ton-atreet, Islington, London. 

3037. Improvements in Converting Wueat or Grain into Frome and 

Breab and other articles of food, William Gibson Brodie, Glasgow. 

3039. Improvements in RatLway Wueexs, Richard Williams, Wednes- 

bury, Staffordshire 

3041. Improvements connected with Screw Botts, Screw Sprinp.es, 

AXLES, and other like articles, and their nuts to prevent the nuts work- 

ing loose from vibrations and concussions, Thomas James Smith, Fleet- 

street, London. — A communication from Emile Monnier, Rue des 

Halles, Paris. 

3043. A new or improved machine or apparatus for Crusninc Diamonp- 

IreRovSs Sort, for extracting diamonds therefrom, Alfred Von Doussa, 

Cullum-street, London.—9th August, 1877. 

8045. Improvements in PortasLe Music Stanps, John Forrest Walters, 

Boston, U.S. 

3047. Improved means of Diminisnino the Friction of Movine Parts of 

MACHINERY or Apparatus, Richard William Llenry Paget Higgs, 

Queen Anne’s Gate, Westminster, London, 

3049. Animproved method of and apparatus for CLEANSING ANNEALED and 

Rouiep Wirz, Gerard Wenzeslaus von Nawrocki, Koch Strasse, Berlin. 

—Acommunication from the Baroper Maschinenbau Actien Gesellschaft, 

Barop, Germany. 

3051. Improvements in GasaLiers and other pendent lights, Charles 
Henri Richardin, Paris. 

3053. Improvements in STEAM-KETTLEs or apparatus for heating water, 
partly applicable in the construction of steam traps, William Whitfield 
Horner, George Barker, and Samuel Hallam, Manchester. 

3055. Improvements in apparatus for Composine and DistRripuTiING Tyres, 

Alexander Fraser, Canonmilis Lodge, Edinburgh. 

8057. Improvements in the method of Securiye Tootrnep Wire in the 

periphery of carding or waste opening cylinders formed of metal, John 

Henry Leather, Cleckheaton, Yorkshire. 

8059. Improvements in Looms for Wravine, John Leeming, Bradford, 

Yorkshire. 

8051. Improvements in apparatus for Consuminc SmoKeE, Philip Davies, 

Mold, Flint. 

3063. Improvements in VaniaBLe Expansion Gear, Gerard Wenzeslaus 

von Nawrocki, hoch Strasse, Berliv.—A communication from Carl H. 

Prétt, Brackwede, Germany.—1l0th August, 1877. 

Inventions Protected for Siz Months on the Deposit of 

Complete Specifications. 

3155. Improvements in Pire, Cigar, and Cigarette Hoipers, Edward 

Stillman May, Campbelltown, Steuben, New York, U.S.—20t4 August, 

1877. 

3158. An improved method and apparatus for Uritisina CompresseD AIR 

in the management of railways in signalling trains, and for other pur- 

poses, Henri Adrien Bonneville, Piccadilly, ) Par my —A communication 

trom Edward Barr, New York, U.8.—20th August, 1877. 

3161. Improvements in apparatus for Steering or Directrna SHirs or 





also applicable for fixing sheets of slate, stone, or metal, Thomas 
William Helliwell, Brighouse, Yorkshire. 





Vesse.s, Jobn Clayton, Mewburn, Fleet-street, London.—A communi- 
cation from Jean Caselli, Florence, Italy. 20th August, 1877. 
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Patents on which the Stamp Duty of £50 has been Paid. 


2877. ArTacHING Picks to their Hanpies, &c., Charles Atwood Hardy 
and Augustus Edward Stayner, Sheffield..—21st August, 1874. 
—_. Woven Fasaics, Arthur Barraclough, Boys Mill, Halifax.—26th 
1874. 
2991. COOLING Worts, &c., Horatio Bycroft, Burton-on-Trent.—1st Sep- 
tember, 


' . 

3204, Sveam Borter Fornaces, Richard Hornsby and Jacob Scott, 
Spittlegate Ironworks, Granthamn.—25th September, 1874. 

2876. Srxam Bor ers, Alfred de Pindray, Victuria-street, Westminster.— 
2lst August, 1874. 

3048. Packina for Steam Enatves, &c., Richard Talling, Lostwithiel, 
Cornwall, and James Seacombe, Plymouth, Devonsbire.—5th September, 
1874. 

2888. Tawnina Hives, Richard Hamlyn, Shalford, and Henry Laurence 
Farrer, Gosden Tannery, Guildford, Surrey.—22nd August, 1874. 

2914. Mixina Lames, William Edward Teale, Manchester.—26th August, 
187 


874. 
2916. Rotiinc Bars, George Miller and Benjamin Wilson Raine, Dur- 
ham.—26th August, 1874. 
' 2051. Transport by Raitway, Alexander Melville Clark, Chancery-lane, 
London, --28th August, 1874. 
3834, AcruaTino Raitway Brakes, Edward Dunning Barker, Bedford- 
row, London.—29th September, 1874. 
2740. Busxs for Stays, Henry Alexander Lyman, Cheapside, and Robert 
Stokes, Bow, London.—7th August, 1874. 
2894. Srreer and orHER Lamps, David Hulett, High Holborn, London.— 
24th August, 1874. 
2899. Muss for Spinnixo, John Dodd, Oldham, Lancashire.—24th August, 


1874. 

1194. Horsrsuoes, William Lloyd Wise, Chandos-chambers, Adelphi, 
London. —th March, 1877. 

2050. Raitway Brakes, John Y. Smith, Pittsburg, Pennsylvania, U.S. -- 
28th August, 1874. 

2988. Srocks, &c., Hugh Adams Silver, Sun-court, Cornhill, London.— 
27th August, 1874. 

3062, Hypravnic Macuivery, Sir Joseph Whitworth, Manchester.—7lh 
September, 1874. 

8064. Hypravtic Macuinery, Sir Joseph Whitworth, Manchester.—7th 
September, 1874, 





Patents on which the Stamp Duty of £100 has been Paid. 


2326. Parser Bacs, Thomas Bibby, James Bibby, and John Baron, Burn- 
ley, and William Baron, Rochdale, Lancashire.—v0th August, 1870. 

2330. Printixc, William Edward Newton, Chancery-lane, London. —24th 
August, 1870, 

2363. Litnocraruic Partino, William Edward Newton, Chancery-lane, 
London.—29th August, 1870, 

1104. Horsessors, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—25th March, 1877. 

2346. Packino Bacon, Hams, &c., John Morrell, Liverpool.—26th August, 
1870, 

2356. Comptne Fisrovs Matertars, William Tongue, Brixton, Surrey.— 
27th August, 1870. 





Notices of Intention to Proceed with Patents. 


1454. Apparatus for CLeansinc, &c., Hovis of Suips, Charles Gregory 
Wade, Whaberly Hall, Coventry. —13th April, 1877. 

1479. Breakino Fuet, Christopher Catlow, Burnley, Lancashire. 

1480. Uston or Jomnt for Pires, Joseph shaw, Lockwood, near Hudders- 
field, Yorkshire. 

1485. Rock Dritt, Witliam Wallace Dunn, Southampton-buildings, Lon- 

on. 

1490. Maxine CLoc Soies, James Salkeld Robinson and John Smith, 
Kochdale.—lith April, 1877. 

1492, TaxatmMent of SvGar-cane, Bristow Hunt, Serle-street, Lincoln’s- 
inn, London.—A communication from Alvaro Francisco Carlos Reynoso. 
—lith April, 1877. 

1604. Saeet-metau for Carrripoe Suetrs, &c., William Morgan-Brown, 
Southampton-buildings, London.—A communication from Charles D. 
Leet and Henry A. Chapin. 

1605. MeraLiic CarTRiIpGe Sues, William Morgan-Brown, Southamp- 
ton-buildings, London.-—-A communication from Charles D. Leet and 
Henry A. C — 

We, Pha Lusuinc” WaTER-cLosets, George Fellows, Hackney, 

ondon, 

1509, Fasrics, Joseph Dabert, St. Denis (Seine), France,—18th April, 
1877 





1517, Wixpow Firrinxos, Arthur John Baker, Great St. Helens, Bishops- 
gate, London. 

1521, WasHer-cLotus, John Worth, Rochdale. 

1525. Wixptxo, &c., the Hanns of Keyiess Tove-Keerers, Henry Stuart 
and George Daniels, Liverpool. 

1524. Se.r-acrixo Temeres for Looms, Levi Robertshaw, Thornton-road, 
Bradford. 

1526. Gasrous Fivip for Motive Power, Robert Mudge Marchant, Kirby- 
street, Hatton-garden, London. 

1528, Sarery VaLves, Thomas Alfred Adamson, Liverpool. 

1536. Sopa, Henry Bolman Condy, Battersea, Surrey.—19th April, 1877, 

1588, HAtr-Brusnes, Georges Pinaud, Boulevard Sébastopol, Paris. 

1540. IRon and Steer, Charles William Siemens, Queen Anue’s-gate, 
Westminster, London, 

1548. ELectro-prpositine So_ution of Nicket, John Unwin, Sheffield. 

1553. Fisuinc Rops, &c., James Aston, Redditch, Warwickshire.—20th 
April, 1877. 

1597. Brick-makino, John Liddell, Glasgow, and Alexander Macphail, 
Upper Thames-street, London 

1558. Raistnc Sunken Sarps, William Atkinson and Robert Parsons, 
Albert-terrace, South Lambeth-road, London. 

1566. Drittinc Hotes in Woot Comp Ciacres, &c., John Sunderland, 
Fleece Mills, Keighly, Yorkshire. 

1567. Measurino, &c., CLotu, William Brookes, Chancery-lane, London. 
—A communication from Eloi Herlin. 

1568. Motion Inpicaror, Richard Theiler and Meinrad Theiler, Canon- 
bury- road, London.—2ist April, 1877. 

1576. Mixine, &c., Macuine, Walter Hayes Chambers, Glasgow. 

1577. Parer Bacs, Thomas Lewis Daltry, Bristol, 

1579. Catexpar Watcues, Johann Anton Benedict von Castelberg, 
Holborn-viaduct, London,— A communication from Fritz Petitpierre. 
1583, GeneRaTinG Evecrricity by Heat, &c., Charles Clamond, Paris.— 

23rd April, 1877. 

1589. Rerricerators, llerbert John Haddan, Strand, London.--A com- 
munication from John Manney Ayer. 

1692. ReevLatine the Supr.y of Gas, John Newton, Longport, Stoke- 
upon-Trent,-— 24th April, 1877. 

1614. FastesinGs, Georges Paul Talamon, Grove Lodge, Fulham Palace, 
Middlesex. A communication from Munuel Leopold Jonas Lavater.— 
25th Apri, 1877. 

1647. Puotoorapny, Walter Bentley Woodbury, Manor House, South 
Norwood, Surrey.—27th April, 1877. 

1656. Sreep Governors, &c., George Westinghouse, jun., Clayton-square, 
Liverpool,—28th April, 1877. 

1705. Cosmocraruic CLock, Charles Hénard and Etienne Lasnier, Rue 
Laffitte, Paris. 

1713, Sextants and Ocrants, George Wilson Heath, Glen View House, 
Crayford, Kent.—2ad May, 1877. 

1720, Securina WuHee.s, &c., Marcus Fenton and Bagshaw Cockayne, 
Sheffield. —8rd May, 1-77. 

eS PuLVveRisinG Macuinery, George Barstow, Leeds, Yorkshire.—5th 
May, 1877. 

aly Y Obeee Thomas Burbridge, Surrey House, Penge, Surrey.—7th 
May, 1877. 

1857. Biow Pires, Thomas Fletcher, Warrington, Lancashire.—12th May, 
1877 


S77. 

1913. Sicnau Arpanatus, John Brierley, Frederick Wade Brierley, and 
Walter Wright Brierley, Slough, Bucks. 

1916. Errervesctnc Beveraces, Thomas Henry Larmuth, Victoria 
Works, High-street, Tunbridge Wells, Kent. 

1917. Non-aLcono.ic Beveraces, Thomas Henry Larmuth, Victoria Works, 
High-street, Tunbridge Wells, Kent.—16th Afay, 1877. 

1950, VentiLa rine Hats, &c., Thomas Atkins, Powis-square, Westbourne 
Park, Middlesex.—18¢th May, 1877. 

1975. Steam Enorines, George Tangye, Birmingham, and Henry Cherry, 
Aston, near Birmingham, — 19th May, 1877. 

1990, Lamps, William Robert Lake, Southampt gs, London.— 
A communication from John Henry Lewars,—2lst May, 1877. 

2123, MeraLtic Bepsteaps, Edward James Smith, Birmingham.—lst 
June, 1877. 

2103. Arracuine Hooks and JackggJames Harrop Buckley, London, and 
Robert aa Barber, Marsden, near Huddersfield, Yorkshire.—4th 
June, 1877. 

ne, THERMOMETERS, &c., Joseph Mortimer Granville, Saville-row, Lon- 

01 


2186. VALVE-GEAR, Martin Benson, Southampton-buildings, London,—A 
ae from Ezra Cope and James Riley Maxwell.—5th June, 
1877. 


bhnila? 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their obj to such application at 
bg of the Commissioners of Patents within twenty-one days after 
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ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for Tus ENGINEER at the office oy 
Her Majesty's Commissioners of Patents, 





4509. Anmour-piates, J. H. Johnson.—Dated 21st November, 1876.—(A 
communication.) 4d, 
The plates are made of steel or cast metal with wrought iron rods or 
coils introduced into holes in it. 


4528. Suavina Hines, J. W. Janson.—Dated 22nd November, 1876.—(A 
communication.) 4d. 

This consists in application of a thin feather or ‘‘ burred” cutting edge 
to continuous spiral blades set on revolving cylinders. 

4549. Paitine Macuinery, W. C. Kritch and F. Greenwood.—Dated 23rd 
November, 1876. 6d. 

This relates to improvements on No. 1602, of 1£75. The ink reservoir is 
mounted free to rock ona transverse shaft, giving out intermittent action 
to the ink delivery roller. The shogging or endway motion roller is 
mounted in a hinged rocking frame, so that it can be placed in contact 
with either distributing roller. The reciprocating platen is formed with 
two additional hind feet, which slide over the hurizontal rests when the 
platen becomes vertical, and thereby increase the steadiness. 

4552. Cextrirvuca, Drayinc Macuine, E. G. Brewer, — Dated 23rd 
November, 1876.—(A communication.) Gd. 

This consists (proceeding from without) of a cast iron trough, a sheet 
iron or copper drum jointed tightly on the bottom, a conical perforated 
calender basket (iron or copper) attached to a vertical shaft, and a drum 
with external vanes fitting the basket and rotated by a hollow shaft ; a 
stand and bracket support the driviug parts. Material is fed into the 
screw drum and guided downwards in it, and is carried up by the screw 
(which turns at greater or less speed than the basket). The liquid part 
goes through the perforated sides to the annular space, while the dried 
material is thown against the interior of the outer trough and falls to 
the bottom. 

4560. ConvertTiB_e Bepsteaps, H. W. Brookinan.— Dated 24th November, 
1876. 6d. 

This consists of a frame, one part of which can be folded .up on the 
longitudinal centre to form the back of a sofa, There are also folding 
head and foot frames jointed vertically, one half being made to fold back 
at right angles to the fixed half and be locked, so as toform a support for 
the back of the sofa. 

4617. Sarzry Vatves, W. Morgan-Brown.—Dated 29th November, 1876.— 
(4 communication.) 6d, 

The valve has on its under surface two concentric bearings resting on 
corresponding bearings in the valve box ; theannular chamber communi- 
cates by a nozzle with the atmosphere. The valve has alsoan upper 
facing which meets one on the under side of the valve box cover, aud it 
is bored to receive a central rod, which is cyiindrical above and below, but 
triangular where it passes through the valve and a little further. Above, 
the rod has a weight resting bys uife-edge dise on the cover. When a 
given pressure is exceeded the stvam lifts the rod and so closes the aper- 
ture in the stem; then the steam above the valve enters a cavity in the 
cover and is discharged ; then the valve is raised from its double seating, 
letting steam escape through the annular chamber. 


4626. Pickers, &c., ror Looms, F. B. Schlesinger and J. Horrocks,— 
Dated 29th November, 1876. 5 

This relates, inter alia, to making the picker of box form open at top, 
and connecting it to the picker stick by passing the ends of the strap 
through a staple jointed to the picker, by means of a transverse screw 
bolt, and through a slotted bar or strap adjuster fitted adjustably in a 
hole in the picker stick; making pickers wholly of hide, with a transverse 
bar for the strap to pass round; making hide pickers of box form with 
two longitudinal slots in the sides, and bending and pressing the bars 
thus formed towards one another till they meet at the middle of the 
picker and form a strong bar. The object is mainly to prevent undue 
chafing and wear and facilitate adjustment. 7 
4627. Tivrinc Cravues, W. G. Jackson.—Dated 30th November, 1876. 6d. 

This relates to the use of a self-acting lid hinged at the front end of the 
ordinary kickup. Its action is regulated by rollers running on fixed 
rails ; the lid remains closed till the tipping cradle is inverted, when the 
contents are gradually discharged over the inclined plane formed by the 
lid itself, 

4644. De.tivery ApPaAraTus FoR Wes Perrectixnc Printinc Presses, 
A, V. Newton.—Dated 30th November, 1876 —(A communication,) 8d. 

This relates to a delivery apparatus which runs slightly faster than the 
press in which the web is printed ; cutting into sheets at two operations, 
by means of two cylinders and a revolving frame with knife— one of the 
cylinders also having a knife, and the other, or female cylinder, receiving 
the knives alternately ; guiding the forward end of the web first round 
the male, then round the female cylinder, both having vacuum chambers 
to hold the paper ; use of condensing cylinders to store on their periphery 
anumber of sheets ; strippers and fingers in connection with these; a 
fly frame with easy and springy motion when setting in motion sheets 
from the condensing cylinders ; a pair of swivelling rollers between the 
feeding rollers and the cutting device; a peculiar packing joint for the 
vacuum chambers, &c. 

4650. VaLves ror Encines, H. Holford and J. Slee.—Dated 1st December, 
1:76. 6d. 

This relates toa combination of two cylindrical reciprocating valves. 
The main valve fits asa piston in a steam chest, both ae the usual 
ports and passages. In the axis of this valve fits a hollow cylindrical 
slide valve closed at the ends, but having ports and Both valves 
have steam and exhaust ports and passages. The Seaton valve has only 
a small part of the motion of the piston rod; the residue of steam in the 
valve chest ateach end of the main valve forms a cushion, so that it 
reverses at each end of the stroke without shock. 

4818. OreraTinG VaLvEs or Atr-compressors, J. Shaw.—Dated 13th 
Di ber, 1876.-——(Provisional protection not allowed.) 2d. 

This relates to use of hydraulic apparatus, or steam cylinder and piston, 
or eccentrics. 

4869. Measurine Distances, F. Weldon.—Dated 16th December, 1876. 6d. 

Two limbs hinged to a block can be opened or brought parallel by means 
of jointed arms connected with a cylinder in the angle, which cylinder 
is moved by a screw passing through the block. The cylinder has a 
spiral scale which passes under a fixed pointer. The limbs have reflector 
sights on the inuer faces furthest from the block. At one end of a line 
a right angle is formed with a distant object, and a point on that line by 
the instrument itself, or an optical square; to the other end of theline the 
operator takes the instrument, and, with the screw, forces out the limbs, 
till the reflected image of the right angle point on the distant object, or 
vice versa, is obtained, and the distance is then read off on the scale. 
4894. Hosiery, J. Byron.—Dated 19th December, 1876. 2d. 

This consists in making the sole either double (two thicknesses of the 
same yarn as the foot and leg) or single, but of a yarn of double strength. 
4902. Raisine SuxNKEN Woopen Vessets, W. FB. Gedge.—Dated 19th 

D ber, 1876.—(A ication.) —(Not proceeded with.) 6d. 

This consists in sinking to the sides of the vessels, cylinders containing 
a compressed air engine, which, set to work, forces gimlet ends into the 
hull, giving a rigid connection. Water is then expelled from the cylinders 
by apparatus at the surface. 

4924. Arracuinc SHEETS oF PaPeR TO FoRM Books, &c , P. Jensen.— 
Dated 20th December, 1876. - (A communication.) . 

This comprises a sheet holder having a grooved and notched edge with 
a plate to bend the paper of the sheet aside in sections; an endless belt 
moving the sheet holders forward ively ; a reciprocating eye- 
pointed needle (which may be semicircular or segmental) and a shuttle 
carrying the back cord; means for drawing the back ends along pro- 
gressively to render the sewing loose; means for interlacing a catch 
stitch cord with the needle threads, by making the needle pass at one 
side of such cord at one stitch, and at the other side at the next stitch ; 
a penetrating blade with receptacle for paste, and mechanism for moving 
it through the sheets and supplying paste; mechanism for attaching 

|sheets by staples, &c. 














4004, Bmanve Surraces in Woon, &c., G. W. Ley.—Dated 21st December, 
876. 


Slabs are formed of a series of thin sheets or veneers cemented 
together, and are then moulded to the required form ina die, either 
being placed on the die, anda plunger roughly corresponding to the die 
brought down on it, or placed on sawdust, and the die forced down on them. 
The back of the slabs is afterwards reduced to a plane surface, and a thin 
slab of veneer added. Moulded panels are also produced with the face of 
metal or partly so, a thin sheet of metal being placed over the die, and 
the slab and metal afterwards cemented. 


SORE. Barn CLOSETS AND LaTRINEs, G. Jennings.—Dated 21st December, 


This relates to improvements on No. 14,273 in 1852, and No. 1504 in 
1858; in the former a projecting rib is formed on the interior of the 
front of the pan to direct the stream; in the latter, the valve is made 
with solid stone, and an overflow passage is formed from the valve 
chamber into the trap below the pan, &c. Again, a valve for regulating 
the supply of water is arranged to be moved downwards from its seat by 
a weighted lever handle, when raised. From below the valve a short 
holiow stem descends to a flexible diaphragm across a metal chamber. 
The pressure of water above the diaphragm tends to keep the valve down 
and open till balanced by pressure of water below the diaphragm 
admitted from above by a passage in which isa tap. When the valve is 
moved downwards, water passes up through the metal stem, and enters 
the chamber above the ciaphragm, but cannot return through the stem 
Latrines are divided horizontaliy into two parts connected by pipes, &e. 
4988. Gas axp Water Enoines, R. Halewell.—Dated 23rd December, 1876. 


A main and minor cylinder (1 and 2) are combined in form of an in- 
verted syphon ; the former—shorter leg—has a piston connected with the 
shaft ; while over the latter is another cylinder (3) with loose piston, and 
air valve at top. The explosion chamber is between the junction of 2 and 
3, and there is some water in the cylinders under the pistons. On explo- 
sion, the loose piston is forced up and momentarily trapped ; water 
ascends under it, and the main piston descends by atmospheric pressure; 
when the crank has passed its lowest centre, the loose piston is released, 
and with the water descends, the main piston being thus forced up. An 
arrangement is described for holding and releasing the loose piston and 
rod when there are two pistous and two piston rods ; also a valve for gas 
and air engines. 

4990. OreratinG Raitway Brakes, &c., A. M. Clark.—Dated 23rd 
December, 1876.—(A communication.) 0d. 

This consists of a transmission shaft, in bearings with anti-friction 
rollers, and made of several sections connected by sleeves and 
universal joints, to operate all brakes in a train. An elastic connec- 
tion is applied between the shaft and the brake gear proper, so that the 
movement of the shaft is not arrested when avy one or pair of brake 
blocks are tight against their wheels. 

4996. Morive-power Enoines, &c., W. Walker.—Dated 27th December, 
1876. 6d. 

The cylinder ports are in a line parallel with the piston rod, and are 
opened and closed by oscillation of the cylinder on its longitudinal axis, 
effected by means of an eccentric rod with bevelled gearing. Again, 
pendulums are used for governor and expansion valves, oscillating inside 
the cylinder and over the ports at each end by virtue of the cylinder’s 
motion ; or cut-off valves are operated by the action of the cylinder and 
the reaction of a coiled spring. 

5001. Manvracture or CHLorINE, J. Hargreaves.—Dated 27th December, 
1876. 6d. 

This relates to improvements on No, 1854, of 1871, viz., making sides 
and shelves, arms and scrapers, with cavities for flow of cooling water 
(or coils may be used); making scrapers hang loosely from the arms of the 
agitators; providing a store chest for the bleaching powder, below the 
lowest shelf, with cavities for flow of water, an archimedean screw to 
deliver the product upwards, and agitator revolving slowly among the 
contents. 

5008. Packise and Srorinc Perrumes, 7. L. Parker.—Dated 28th 
December, 1876.—(Not proceeded with.) 2d. 

A thin perforated envelope, of thin metal or other substance, admits 
the volatile oil toa sponge inside. The receptacle may be put in the 
pocket, or in drawers, closets, &c. 

5009. Iron anv Street, J. Barnett.—Dated 28th December, 1876. 4d, 

Saline matter is variously used ; e.g. to saturate any absorbent matter 
used as fuel in calcining and smelting metallic ores, or to saturate granu- 
lated puddlers’ tap, or with cement for construction, &c. 

5010. Srixninc Tosacco, H. W. Kelly and R. L. Wright—Dated 28th 
December, 1876. 6d. 

A pair of endless steel bands or adjustable pulleys are placed so as to 
traverse each other in contrary directions with similar surface speeds 
and in parallel horizontal planes. The twist of tobacco is fed in between 
them and immediately receives its covering leaves, which are caught and 
rolied round the twist. The twist then passes on to a reel. 

6012. Steam Exarnes, G. and J. Weir.—Dated 28th December, 1876. 6d. 

This relates to heating feed water by part of the steam in the engine 
withdrawn before the latter has completed its work. In the case of a con« 
densing engine, air is separated from the water, which is then pumped 
into the heating chamber through a vaive loaded so as to admit feed 
water only at a pressure above that in the chamber. The water enters at 
the top and streams through perforated diaphragms: at the bottom it is 
led to the hot pump which feeds it to the boiler. In compound engines 
the feed water receives steam frcm the intermediate steam chamber 
between the high-pressure and low-pressure cylinders, the admission 
being regulated by a cheek valve, which opens only when the steam in 
the chamber is above the pressure in the feed heater. 

5018. Water Meters, 7. Kennedy.— Dated 28th December, 1876. 4d. 

In meters of the positive and reciprocating class (like Kennedy’s), the 
smaller end of the valve plug is here put towards the lever, so that the 
endway action teuds to relieve it. The plug is made with a conical sur- 
face. The cock plug is pressed into its seat (not rigidly), by a spring of 
vulcanised rubber, and balanced as to lateral pressure by blank ports near 
its larger ends, communicating with the opposite throughways. 

5014. Wasuzasiss, &c., W. Morgan-Brown.—Dated 28th December, 1876,— 
(4 communication.) 6d. 

The basin is made with a bell-trap chamber below its proper bottom, in 
which bottom is a removable section, which allows access to the chamber 
and removal of the bell cover up through the basin without disconnecting 
fixtures. An overflow pipe discharges first into the bell-trap chamber. 
There is a coupling collar on the waste pipe of the bell-trap. The same 
principle is applied to urinals and sinks. 

5015. Smoke Bursine Furnaces, W, £. Gedge.—Dated 28th December, 
1876.—(.4 communication.) 4d. s 

This consists in applying a double-acting suction pump driven by the 
steam engine to me a current through the fire. The smoke is drawn 
through sheets of liquid, and the isolated gases are driven towards the 
furnace. ~ 
5016. Compounp or Cork Anp Fiprovs Pup, J. Imray.—Dated 28th 

December, 1876.—(A communication.) 4d. r 

Cork puiverised, or in chips, is mixed with paper pulp in excess of 
water, and the mixture is agitated. It is made into casings for boilers, 
pipes, soles, gunwads, floorcloth, packing, &c. 

5017. Buastine, &ec., C. and C. W. Bartholomew.—Dated 28th December, 
1876.—(Not proceeded with.) 2d. 

The charge at the bottom of the hole is surrounded with water or sub- 
stances producing carbonic acid gas or the like to extinguish the flame 
at the moment of explosion. 

5018. Vevocirepss, J. Turner.—Dated 23th December, 1876.—(Not pro- 
ceeded with.) 2d. 

The axles are strengthened with spherical projections which fit into 
corresponding hinged bearings. Between the fork spindle and its socket 
bearings are fitted anti-friction rollers or balls. 

5019. Umsretas, W. R. Lake.—Dated 23th December, 1876.—(A communi- 
cation. )—( Not proceeded with.) 4d. 

The top notches and slides are formed by cutting or punching out the 
pieces of metal and beating or chasing them. 

5020. Cazin anp Satoon Lamps, B. W. West.—Dated 28th December, 1876. 
(Not proceeded with.) 2d. 

By means of a sleeve, attached toa bracket, sliding on a vertical rod, 
the globe—or globe and chimney—is raised and held above the lamp, so 
that the latter can be got at for lighting, trimming, &c. 

5023. Surrt Front Box, C. Hubbard.—Dated 23th December, 1876.—(Not 
proceeded with.) 2d. 

The box, for displaying fronts, has a hinged glass lid and blocks, which 
may be removed when the contents have been disposed of, and the box 
used for other purposes. 

5024. Sicnatuine on Rariways, R. Punshon.--Dated 28th December, 
1876.—(Not proceeded with.) 2d. 

The drawing of a cord in a carriage admits compressed air from a 
reservoir through a trumpet. The vaive is closed again by a powerful 
spring. 

5025. Castine Metartic Articies 1x Sanp Movtps, 7. J. Simith.—Dated 
28th December, 1876.—(A communication) 8d. 

This consists of a vertically sliding frame with top plate and moulding 
flask, a vertically moving plunger with the pattern, and a rammer above 
the flask; the frame and fiask can be forced up against the rammer, to 
ram the sand in the flask, then the plunger and pattern can be moved 
downward independently to remove the pattern. The rammer is on a 
swinging bracket, arranged on a vertical standard ; and a tucking plate, 
with its face the reverse of the pattern, is attached to a swinging arm on 
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@ vertical standard, for tucking in the pattern before ramming. Pattern 

plates are formed from the pattern itself, by first forming a pattern bed 

and metal directly round and in contact with it. 

5026. Ramway Carriace Trucks, 7. J. Smith.—Dated 28th December, 
1876.—(4 communication.) 4d. 

To prevent carriages leaving the road bed when the wheels run off the 
rails, frames are secured to the truck immediately in the path of the 
wheels, or at both sides of the wheels above the rails ; they carry a roller 
journaiied in elongated bearings, to bear on the rails and swing 
diagonally to make the carriage run in their direction. 

5027.’ Ssaminc Fasrics, W. Campion.—Dated 29th December, 1876.—(Not 
pocecded with.) id. 

This consists of a two-armed platform,in the upper arm of which a 
needle rod, inclining up towards the operator, has a to-and-fro motion ; 
on the lower is a dise togthed on one side, and with a hook which rocks 
and slides on the other—worked by a coiled spring and cam. The hook, 
after securing a loop of the needle thread, holds it open till the needle, 
advancing agsin, enters it; the hook then drops behind the needle till a 
fresh loop is formed, when the movements are repeated. 

5028. &xares, J. H. Johnson.—Dated 29th December, 1876.—(A communi- 
cation )-—(Not proceeded with.) 2d. 

This consists mainly in securing to the boot or a foot plate downwardly 
projecting stands, in which are rectangular slots for the axles, of rectan- 
gular section. When the skater inclines to right or left, the axles move 
slightly against springs; but they are normally at right angles to the 
skate’s longitudinal axis. 

5029. Droprers ror Wire Fences, W. P. C. Bain.—Dated 29th December, 
is76 sd. 

This consists of a strip of metal with V or similar shape of cross section. 
A series of slots are cut horizontally across the ridge at distances apart 
corresponding to those desired between the lines of wire. Pins are passed 
vertically in the angle cut off by the wire. 


5030. Looms, J. Butterworth and A. 8. Wild.—Dated 29th December, 1876. 


This is to release the shuttle from pressure of the swell about the time 
it is to be driven out of the box. A finger on the crank shaft or other 
moving part raises at the proper time a lever connected with the swells, 
but does nut act on the lever when the loom is turned back. 

5031. Fvexaces ror Consumption oF Smoke, 7. Stone.—Dated 29th 
December, 1876 —{Not proceeded with.) 2a. 

A hot air chamber of L-shape is put in place of the ordinary bridge ; in 
front and un top it is cased with fire-brick, and there isa regulating valve 
near the top for air. A second bridge is built up the flue, and if neces- 
sary a third and feurth. Iron diaphragms are pivotted on the boiler to 
act as dampers. The heavy gases pass through openings at the bottom 
of the bridges, the light gases pass over the bridges. 

5032. Serr active Gates, W. Walton.—Dated 29th December, 1876. 6d. 

On the back bar of the gate, below the road, is a horizontal grooved 
disc, round which a short cord passes to two pulleys, and is attached on 
one side toa weight, on the other to a cylindrical vessel (with valve) 
under a hinged spout (with tap). When a carriage nears the gate it 
actuates a lever, which causes the latch to be raised. The suspended 
weight then descends and pulls the _ open, the latter being then 
caught by a hook ; the sotend empty cylinder moves the spout admitting 
water; this acts on a float, which, raised, moves a rod and releases the 
hook which held the gate. The vessel as it fills overcomes the dead 
weight and closes the gate, and the latch drops into the notch. When 
the vessel is down the spindle of the valve comes against the bottom of 
the chamber, so that the valve is opened for the water to run off. 

5033. Tives anp PaNELLING For WaLLs, S. Kliih.— Dated 29th December, 
1876.—( Not proceeded with.) 2d. 

Papier maché, iron, or similar material is used ; and some damp resist- 
ing material, as Portland cement, may be added at the back. 

5034. Fasarcs ror Fioors, &c., W. T. Corr.—Dated 29th December, 1876. 
—(Not proceeded with.) 2d. 

The fabric has acentral web or body part of loose short corded jute 
fibre, and one or both of the outsides of wet paper, or a cheap woven or 
felt fabric. 

5085. Vatves, Taps, anp Cocks, W. Page.—Dated 29'h December, 1876. 
6d, 


This consists in combination of a valve plate with a partner plate oppo- 
site. A ball is interposed, which causes the valve plate to be tightly 
forced against its seat by a movement which the partner plate has in 
excess of the valve plate after the latter has reached its closing position. 
On opening the valve, the jamming pressure is relieved prior to moving 
the valve plate from over its seat. The partner plate is moved by a screw 
spindle. The valve chamber has a projecting frictional surface for turn- 
ing the valve plate; also a lateral stop surface. 

5036. Crearinc Yarns on Toreaps, G. Harwood, J. B. Scho'es, and EB. 
Koscroft.— Dated December, 1876. 5 

This relates to a special frame, with two sloping sides, on -hich the 
yarn is picked and mended as it is being wound from one set of spools at 
the top, over a dark surface, to another set at the bottom, and previous to 
either or warping. In mending, the defective portion is simply 
broken out, and the two ends joined er. 

5037. Srovzs, R. 8. Oakeshott.—Dated 29th December, 1876. 4d. 

Fresh air is brought from the outside of a building to a chamber at the 
base of a stove, which is cased in iron, with an outer iron case. Tubes 
passing up between the cases deliver the warm air over the top into the 
room. 





5038. Fast anp Loose Potteys, J. G. Tongue.—Dated 29th December, 
1876.—{A communication.) 4d. 

The loose pulley is made about 2in. in diameter smaller than the fast 
pulley, and with a conical flange for the belt to run upon from the loose 

the fast pulley. 

5039. Anti-rreezisc Compositioy, FE. Brown and J. Rider.—Dated 29th 
— December, 1876. 2d. 

This is for use in compressed air engines, and consists of water, 1 
gallon ; salt, 24 Ib.; and biack lead, 20z. The lubricators are filled with 
the composition. 

5040. Moritve Power, J. Whitaker and H. T. Turner. — Dated 29th 
December, 1876.—( Not proceeded with.) 2d. 

A wheel wich radial floacboards, enclosed in a casing, is propelled by 
water forced into the casing. 

5041. Pacxrxe Presses, J. C. Scott.—Dated 29th December, 1876. 6d. 

In the bed plate are grooves for two blocks to slide in, which are 
formed as screw nuts on a right and left-handed screw worked bya 
pulley handle. Each block has jointed to it lever jointed above toa 


movable plate of the ; on wor! the screw this plate is moved u 
or down, to or from the top plate, wih may be auuter adjusted wi 
screws. 


oom. Frat Irons, C. Ezard and J. Wallace.—Dated 29th December, 1876. 
From the inlet at the rear is carried a longitudinal fiue which at the 


front end di into one or more return flues having outlets at the 
sides or rear. e iron is placed vertically in a stand over a gas flame 
which enters the inlet. 


5044 Kutws or Ovens, J. C. Daniel.—Dated 29th December, 1876. 6d. 

‘This relates to flue bricks (for junction of flues), having the opening 
for the flue moulded in them; the quarries cove the flues are also 
made so as to require little or no cutting. The brick for the spy hole 
enters the wall a considerable distance. The crown brick for the inner 
ring of the dome is made so as to rest on the next ring, &c. 

5045. Rearine axp Mowino, J. H. Johnson.—Dated 29th December, 1876. 
—(A communication.)—(Not proceeded with.) 4d. 

This relates to apparatus by which the cut corn is raised slightly to 
equalise the stubble ends, and by a rapid motion is carried to the side of 
the machine into a sheaving apparatus, which tilts and deposits the 
sheaf on the ground unbound ; or the sheaf is bound while on the ma- 
chine and then delivered to the ground. 

5046. Roors, A. L. Thirion.— Dated 29th December, 1876. 6d. 

Boards are overlapped one over the other, in the middle on 
wedge pieces, and at the upper edges on rafters. e overlapping part 
has a groove, into which the upper part of the slate (if such be used) 
enters. The slates are fastened with nails, or screws, or small hooks. 
Belew the adjaceut edge of two slates is a thin tongue of zinc or lead. 
Strips of zinc, lead, or other material, may be used instead of slates. 
5047. Cricket Bats, J. Malings.—Dated 29th December, 1876. 2d. 

This consists in stitching the balls with catgut so as to make them 
impervious to water. 

5048. Masvracture or Size, A. M. Clark.—Dated 29th December, 1876. 
—(A communication )—( Not proceeded with.) 2d. 

The black animal tar got by action of steam under pressure on bristles, 
hair, wool, horns, &., is mixed with two parts of water, and a quarter 
part of blood, then boiled and filtered through wool, then covled to 
40 deg. C., and one-eightieth part of blood added; the mixture is again 
boiled and filtered, then evaporated. 

5049. Umpretta Fastrentnos, A. M. Clark.—Dated 29th December, 1876. 
—(A communication.)—(Not proceeded with.) 4d. 

Wire springs are dispensed with. An elastic ring is passed through 

eyes on the stretchers, near their inner ends; and its elasticity tends 

= to keep the umbrella open, when fully opened, and shut, when 

shu’ 

5050. Sucarcane Mitts, C. D. Abel.—Dated 30th December, 1876.—(A 
communication.) 6d. ; 

To obtain requisite space between successive sets of rolls one set is 
driven by a motor engine, and motion is imparted to the other set or sets 





by pitch chains round pitch wheels on each end of the axes, there being 
independent pitch ns for the upper and the lower rolls of each set. 
The rolls deliver “mi ” (or crushed cane) on to inclined sieves, 
down which it slides into travelling buckets, which raise it and deliver it 
into a shoot leading to the next set of rolls. Perforated pipes above the 
buckets deliver water on the megass. 

5051. epg as > a W. H. Hart.—Dated 30th December, 1876.—(Not 

wit 


An outer barrel, ym my | by a aide branch with the supply pipe, 
has a pipe passing through cup leathers at each end; this pij as a 
number of holes near one end, which are closed by one pack over- 
lay them when the pipe is slid in one direction, but when it is slid 
clear of the packing the fluid from the annular space enters the pipe by 
these holes and flows out at the other end, which is open. A special shut- 
off valve is fitted on the pipe leading to the barrel. 

5052. Ratrway Brakes, B. De Pass.—Dated 90h December, 1876.—(A 

communication.) Gd, 

A vertical screw is held in a bracket to the carriage frame ; its thread 
is turned in one direction on its upper half, and in the contrary direction 
on its lower, Ea b half has a nut, to the sides of which are articulated 
two ends of a pair of connecting rods, which are also jointed to brake 
blocks on two adjoining wheels. Above the uppermost is a horizontal 
toothed wheel in gear with an endless screw on a transverse shaft which 
carries at its middle another tocthed wheel; thus, when the shaft is 
turned the nuts are ra'sed and lowered and the brakes actuated. A 
longitudinal shaft carries an endless screw, which gears with the toothed 
wheel on the transverse shaft. It is worked by the brakeman, and to 
permit one man to work the brakes on several carriages, it is articulated 
so as to turn in any direction. 

50538. Reversisce Inx Wet, J. Wolliman.—Dated 30th December, 1876.— 
(Not proceeded with.) 2u. 

The weil, with sheet metal top and small tube mouth below, is fitted 
ina frame secured to the desk, and hinged to the frame is a lid forced 
open by a spring, and covered with india-rubber within. 

5054. Sream Enoives, J. Mills.—Dated 30th December, 1876. 4d. 

This consists in applying cut-off valves to the low-pressure as well as 
the high-pressure cylinders in compound engines, or to the low-pressure 
cylinders unly, creating ‘‘ back pressure” in the high-pressure cylinders. 
5055. HyprocarBvurets anp Amines or Coat Tar, IV. B. Gedge —. 

Suth December, 1876.—(A communication.)—(Not proceeded with.) 4d. 

This is based on the fact that carburets of hydrogen change from one to 
another by hydrogeneration with nascent hydrogen, and that various 
hydrocarburets heated together in a closed vessel combine, transform, 
and give birth to other hydrocarburets of more stability. Aniline may 
be made directly by heating together in a closed vessel coal tur and 
ammonia. 

5057. Cneck on Srop Vatve ror Bowers, J. A. and I. Hopkinson. — 
Dated 30th mber, 1876. 6d. 

An inverted valve tends to be pressed down from its seat by the steam 
in the boiler, and pressed against its seat by steam pressure in the main 
steam pipe; it is also supported by a float in mercury, which gives 
yielding pressure. Any excess in the boiler pressure keeps the valve 
open and the steam flows freely into the pipe ; in the other case the boiler 
is cut off from other boilers. 

5058. Fasrenrnc Boor-soves, F. W. Kalbjleisch.— Dated 30th December, 
1876.—(Partly a communication.) —(Not proceeded with.) 2d. 

This ists in looping an under thread through a loop of a needle 
thread, and drawing the under thread loop up to the suriace of the pieces 
being united by the needle thread, thus quadrupling the lower thread in 
the work, and connecting these quadrupled threads from hole to hole. 
5059. Fastener ror Necktizs, &., A. Aroa —Dated 30th December, 

1876.—{4 communication.)—(Not proceeded with.) 2d. 

To the body of the article is attached a flat tallic plate with a 
flattened stud on it capable of rotating. A rectangular slotted plate in 
the strap or tongue is passed through a loop and receives the flattened 
- tga one of its slots; the stud is then turned to stand across 
the slot. 
5060. Vecetaste Parcument, H. Hymans.—Dated 30th December, 1876. 





2d. 

To make the material pliant for use as a covering for corks it is put for 
about sixty minutes in a solution of glycerine (one part) and water (four 
a Then the sheets are dried at a temperature of about 100 deg. and 
rolled. 

5061. Dryine axp 
30th December, 1876 

A hollow spindle with hollow arms, each terminating in a short length 
of tube, to which scrapers are bolted, is rotated in a cylinder which 
receives the blood, &c., above; steam or hot air, er ignited gas, is admitted 
to the spindle. The material when dried and powdered is discharged 
through the under part of the cylinder. 

5062. Prorectine Suips, &c., From Provecriies, J. H. Johnson.—Dated 
Suth December, 1376 —{A communication.) 6d. 

This consists in arranging a number of shells on the plates which form 

the inner skin, to which they are connected by sheet Ss pee 

soapy in cell and 

retained by a sheet metal cover secured to the sides of the cell with angle 

—_ All these covers are firmly connected , forming an outer 
in. 


OWDERING Boop, &c., C. and A. Forrest.—Dated 
. 6d. 


5063. Currine Cirron, &c., D. Thomson.—Dated 30th December, 1876.— 
(Not proceeded with.) 2d. 

This consists of a drum with a series of small knives, and, at another 
part, a straight knife extending right across. As the disc is revolved 
the former knives just nick the citron fed to it under a ed roller, 
then the straight knife severs it completely, forming a number of small 
pieces. 

5064. Looms ror Fancy Weavine, 7. Aldred.—Dated 30th December, 
1876. 6d. 
For the leno portion fine wire couplings are used in connection with 
slip healds, and elastic cords or tensiuns, connected at one end 
to an adjustable frame, and at the other to cords passing through a hori- 
zontal reed to the hooks of the jacquard machine. 
coms. BurnisHinc Puotoorarns, J. Wilkinson, J. Hardman, and R. 
= we age wie pene 1876.—(Not proceeded with.) 2d. . 
e photogra} mounted on paper or cardboard, are passed throug! 
a pair of metal rollers heated by gas or steam. 
5066. Prax Wiepinc Macutives, J. Robinson and A. Settle.—Dated 80th 
December, 1876.—(N i 


p ‘ot 
About the top of a solid spindle is keyed a bracket with hole for the 
spindle to slide up and down in as the increases in diameter, a 
piece of bent ia inserted in a recess in the top of the wharve and 
replaced by piece when worn. 
5067. Looms, @. Hopwood.—Dated 30th December, 1876, 4d. 
This relates to weighting motion. The ends of the beam are placed in 
icircular bearings provided with frictional caps, and working on fixed 
brackets. To the ends of the inner parts of the caps are fixed arms con- 
nected by rods to the ordinary back spring, and to the ends of the back 
part of one cap are fixed other adjustable arms, connected by rods to the 
ordinary levers carrying the weights. Modifications are described. 
5068. Se.r-Lusricatinc Steam Packtna, J. Bury.—Dated 30th December, 
1876. 2d. 


A atrand of fibrous material is passed repeatedly through a 
tai a dry mineral sub , such as , Steatite, or graphite, 
into a machine, till the desired thickness of packing is obtained, 
woe Rag outer covering of fibrous material is put on by the braiding 

e. 
1. Horstixe -_ pene be mF get 3 aad 6d. . 

This consists ig the pu and ro ing at an le 
$o cach ether, ao that ths ropes clear cash other ot their crossings. a 
2. Fornaces, 7. Blocksage.—DPated 1st January, 1877. 4d. 

The furnace bars are formed in two parts, those nearest the bridge 
fixed horizontally, and the front portion hinged to them, so that they 
can be raised to any angle by means of alever. To the top of the flue 
is fixed an inclined slab of fire-clay sl at about the same angle as the 
front bars, to throw the air down on el. 

3. Inxstanps, &c., F. W. Garrard.—Dated 1st January, 1877. 6d. 
com: a telescopic arrang it, in which an inner case hold- 
ing the ink bottle ak , hy! tt of a: a , and Be. A we 
5 y e ic substance or 5 
spring which presses the bottle slightly 
up. On pressing the hinged lid, a catch on it falls down to the 
- ‘e, and as the inner case descends in the outer, the lower eud of the 
catch enters a recess on the side of the inner case, and the lid becomes 
locked. The inkstand is opened by simply pushing up the inner case. 
4. Toxacco Pires, Cicar Horpers, &c., E. Barstow.—Dated 1st January, 
1877. 4d. 

This consists of a cylinder for the article to be smoked, and a tubular 
piston and rod working therein, to one end of which is attached a mouth- 
piece. The tobacco having been put in, the piston is withdrawn a little 
ae leaving a space in which the smoke gets cooled before reaching the 
mouth. 

5. Pirw Wisvine, W. Stead and J. Conlong.—Dated 1st Jannary, 1877.— 
Not proceeded with. 


Beinel tinangts of tes lel the somal portion ofthe pre aad 
a on e e side e ion e pirn, an 
the = is caused to move to and fro in a direction about parallel with 
the driving surface. 














6. Opzwinc axp CiEANine Corton, &., W. and &. Crighton and W. 
Crighton, jun.— Dated 1st January, 1877. 6d. 
This relates to delivering the material through two or more openings at 


different points round the axis of the beater ; combin 
machines or cleaning apparatus with one ae; a 
blades to the beaters or beater shafts in Urighton’s opener to promote 
inlet draught ; and dividing the cage of lap machines, scratchers, and the 
like, by partitions extencing to the inner circumference and curved back- 
wards, as compared with the direction uf motion of the cage, The com- 
partments are sively brought to the openings leading to the fans. 
‘7. Lacutine Fires sy Macninery, @. F. W. Hope.—Dated let January, 
1877.—( Not proceeded with.) 2d. 

An alarum clock, at a certain time, acts on an arm, causing a fuse at 
the end of the latter to move over a roughened surface and ignite 
surrounding material. 

8. Heatino Box Irows, F. Stitchbury.—Dated lst January, 1877. 6d. 

The heater is made hollow and fixed by screws near the top of the 
interior of the iron. Its bottom is perforated with a number of at 
which, on the under side, a mixture of uir and gas, conveyed through a 
pe at the back, is consumed. The hollow space is filled loosely with 
ne wire, a few holes are drilled in the sides of the iron to let off the 

he cl "eae 


two or more 
oben 4 





4 
ion. 





. 
9. Srups ror Coutiars, &c., C. Walton. - Dated lst January, 1877.—{ Not 
proceeded with) 2d. 
Studs are made with a looped piece on the back disc to receive a neck- 
= and prevent it rising. A spring clip is added to further secure the 
e. 


2d. 
in place of whalebone or 
A quilted band of perforated copper may be used 


10. Stays anp Corsets, F. N. Thurel.—Dated 1st January, 1877. 

Copper straps—galvanised or not—are used 
alternated with it. 
under the lacing, &c. 

11. Winpixe Corton, &., W. L. Bright, G. Ingham, and J. Fielding.— 
Dated 1st January, 1877. 6d. 

Taper pegs for the bobbins are attached to the free age of hinges. 
levers, or springs, on a horizontal rail, so that the bob! can be mov 
from the oblique working position to the vertical. In the oblique posi- 
tion the points of the bobbin furthest from the rail © og (by means of 
weights or springs) on hollow recesses in a bar of me 
12. Communication 1x Trains, W. Martin.—Dated lst January, 1877.— 

(Not proceeded with.) 2d. 

Two tubes running along above and below terminate in whistles on 
the engine and guard's van, and are connected by smaller tubes running 
through each compartment. When a passenger turns a tap on the 
smaller tubes, compressed air is admitted from a reservoir and soundsthe 
whistle ; a semaphore also rises over the compartment. 

18. Spreapinc Dressep Sik, J. Lister and A. Greenwood.— Dated lst 

January, 1877. 8d. 

The books containing the dressed silk stricks are placed on edge one 
after another in a sliding frame, and close together. The frame is moved 
horizontally and the tufts of the stricks are thus brought into the bite 
of a pair of tluted rollers above, having the same surface 6 as the 
frame. An endless sheet passes round the lower roller and one further 
off, and on this the fibres are laid in succession and overlapping. 
wards the lap is folded in the direction of the fibres. 

14. SHearinc ayp Groominc ANIMALS, A. Martin.—Dated lst January, 

1877. 6d. 

This relates partly to improvements on No. 4882, of 1875; the w 
cutter plate being now made with teeth twice the distance apart of 
of the lower plate, and coarser. The upper plate is moved by means of a 
lever fulcrumed on a pin passing downwards through a tube. The 
handle plate (to which the lower cutter plate is attached) has a vertical 
tube forming a long bearing for the spindle; and the lower end of the 
lever is worked by a crank, cam, or eccentric, at the back of the handle 
plate. By means of slots, &c., the upper cutter plate is moved to and 
tro parallel. The flexible shaft of No. 4382 is arranged to work stead 
at any angle, and the steam is uniformly distributed by means ofa 
joint on either side. 
| 15. CHanNeLLING THE Sotes or Boots, &c., J. Cutlan.—Dated 1st Janu- 
ary, 1877.—( Not with.) 2d. 

A revolv:ng feeder table, with spindle supported on a pivotted frame 
| connected to a treadle, presents the sole held with » to the chan- 
| nell: machine, in which are two revolving ies, the upper (ina 
| pivotted frame) kaving a serrated wheel toguide the sole. To the pivotted 

rame are connected 5 Fotos carrying knives, which cut recesses on the 

two sides of the sole as this passes through. 
18. Locx-oates AND Bripces, W. P. Thompson.—Dated Ind January, 
| 1877.—(4 communication.)—(Not proceeded with.) 2d. 

This consists of a peculiar lock-gate (a cylinder as connected by 
| radial rods to the axis), or a series of long narrow blades, like ditching 
| spades, which hold back the water and can be drawn up simultaneously 
| or independently. A bridge serves as fulcrum or abutment for the gate 

or nostioa, the bottom of the lock in front and the lifting chain serving 
| as the other abutment. 
| 20. Curtine ayp CHANNELLING Woop, State, &., W. H. Kershaw.—Dated 
2nd January, 1877. 6d. 
This relates to cutting rectangular grooves by means of a horizontal 
| circular saw, and two saws at right angles to it on either side. A middle 
| grooving saw between the two vertical saws cuts a path for the spinale 
of the horizontal saw. 
| 21. Steam Esotnes, in, F De C. Pinto.—Dated 2nd January, 1877. 6d. 
rn nh is 








, & Pp ig piston ted directly to a crank or eccentric by 
arod which through a rocking or sliding _ in the cylinder 
| core, arranged to allow for the varying inclination of the rod. 


22. LaBets ror Pitt Boxes, &c., 8. Bennett.—Dated Ind January, 1877. 
4d. 


These are made with four wings, which are cemented to the sides of 
the box and so secure the cover. 
2S. Steam Borers, M. Allen.—Dated 2nd January, 1877.—{ Not proceeded 

with.) 2d. 

This consists in attaching, in circular marine boilers, a false bottom to 
the sides of the furnaces and shell of the boiler below the level of the 
fire bars ; the combustion chamber being reduced in depth to the same 
level, and its bottom carried to the shell of boiler. The upper part and 
bottom of the boiler are connected by steam pipes. 

24. a J. P. Leith.—Dated Ind January, 1877.—(Not proceeded 
with. 

On one part of a pencil case, ¢.g., are marked the initials of the days 
of the week, and on another the days of the month; one of the parts 
aaa ae to shift round. A new part is added, consisting of pieces 
which represent the numerical order of the months, and these are placed 
opposite the days of the week. a 
25. Creanine Cisterns, &c., J. Thompson.—Dated 2nd January, 1877.— 

Not i with.) 2d. 

To the bottom is fixed a trap, with under portion a box for water, and 
connected on one side with the waste pipe to drain. The top a 
junction pipe for the standing waste tu be secured to, which is con- 
tinued below the cover and dips in the water of the box. A nes valve 
in the cover can be raised by a wire pull, letting the contents run away 
through the waste pipe. 

26. Castors, J. and H. J. Tierney and T. A. Howard.—Dated 2nd January, 
1877.—(Not proceeded with.) 2d, 

Ball castors are made with « ball in a (larger) cup made in two halves 
connected by flanges, the lower half having a hole through which = of 
the ball protrudes. The ball has a yielding bearing above, a rod with con- 
cave bottom being pressed against the top by a spring. 

27. Testine Mitk, W. R. ny 2nd January, 1877.—(A communi- 
cation. Not proceeded with. . 

Two aonies gd seg are held parallel a little way aj by a small 
metal plate which halves their interval. On the inner side of one plate 
are crossed black lines, or words, which are looked at — a layer of 
milk in one half, and the degree of distinctness compared with the other 
half, in which is placed some substance resembliug normal milk in colour 
and transparency. 

28. Sranps ror Spirit Lamps, D, Poznainski.—Dated 2nd January, 1877. 


4d. 
The stand is made from pieces of metal jointed together so as to form 
folding branches, the lower parts of which, forming the legs, are con- 
nested by a central pivot, and have studs to support the upper parts or 


arms. 
80. Hanp-Lamps, W. H. Simpson.—Dated 8rd January, 1877. 6d. 
In this lamp the oil and wick box are attached to a plate having a pro- 


ecting threaded collar, which is screwed into a female screw on the 
wren of the interior. The flange of the screws on which the shield 
rests is perforated for air. A round rim is placed round the oil box, with 
cotton wick to absorb overflow. A circular darkening disc works verti- 
cally on a split pin or screw at the side of the bull's-eye tube, and in a 
semicircular slot. The lamp has a door which slides vertically, a sheet 
metal tube, open at bottom and closed at top, rising vertically round the 


outside of the frame, a tempered helt gpring, &c. 
31. Stontmnc Orpwance, L. K. Scott. d 3rd January, 1877. 6d. 
The “ sight” consists of an ordinary telescope with “‘ cross wires 


on the gun, and moved vertically 4 a micrometer-headed screw attached 

to an arm fixed to the trunnion of the telescope graduated, as a vernier to 

read off divisions on a vertical arc, which acts as one of the two su 

The bracket of the ee has = myo for the axis of Mor pera 
rallel to the axis o! e gun. e telescope, su! and square 

snae (to which the supports are fixed) are fitted on to the vertical 

spindle of the axis of revolution. The instrument can be by 

means of a spirit level and screw. 

82. Se.r-actina Mutes, B. Platt.—Dated 3rd January, 1877. 4d. 
Motion of the carriage is obtained through a long shaft work- 
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ing on a nut attached to the carriage, the shaft being rotated by bevel 
gear from the back shaft in drawing out, and. at increased speed, in the 
sperie direction, by bevel gear connected to the friction motion. The 

roller, for the spindles, is driven by a bevel wheel, which 
moves with the carriage and slides on a long key or feather gearing with 
a similar wheel on the tin roller shaft. 


36. Pugpamne, SPINNING, AND Dorman Fipgous. Sunstayces, A. W. 

ember ‘on. — Dated , 1877. 

This tes flyer and wharve, the latter being 

pr tea ordain cp beet ie ping 
e. spindle is not x ‘ 

not waly-deteee, Hae ee arivan-alcestiy. 

34. Ramway Caairs, J. Sample, J. Grantham, and W. M. Ward.— Dated 


Srd J , 1877.—( Not with.) 2d. 
gal tiiitids is eeichdeonsasuaiegton Dossos, which ft into 
in surface of the sleepers, and are for passage of 


the upper 
wh bolts. 
ae ga Bonin Wix pina Cups, W. Murray.—Dated 8rd January, 1877 


To protect the yarn from dirt, damp, &0., the cups are made of glass, 
china, or pottery ware. 
36. Spest Vatves, J. 4. and J, Hopkinson.—Dated 8rd January, 1877. 


This relates partly to improvements on Nos. 2954 of 1870,.and 8036 of 
1875. The vaive spindle, weighted below, within the boiler, has a collar 
bearing on a tip near the fulcrum of a lever, in the boiler, This lever has 

8 at the end arm, wi 


a cup of this ith tube extending 
} lang and the mercury cup and tube balance a weight on the 
arm. a 


its weight causes a valve toopen. The two systems are also 
37. ApverRTisina, H. F. EB, Petit.—Dated 3rd January, 1877.~ (Not pro- 
ceeded with.) 2d 


or with moving figures, 


d ¢ curtains are arranged 
wi advertisements, to be exhibited between the 


ships, trains, &e., carrying 


39. Compresstnc anp Forcino Arr, J. Shaw and W. T. Clarke.—Dated 
Srd January, 1877. 6d. 

This relates to working the inlet valves by hydraulic cylinder and piston, 
the former attached to piston rod of compressor, and the hydraulic piston 
rod to a , to which the valve spindle is attached ;.or by such 
apparatus with vacuum; or by a steam cylinder and piston; or by 
eccentrics; or by compressed air working small cylinders and pistons 
attached to each inlet valve; or by tappets on the piston rods; or by a 
rack on the piston rod gearing with a pinion. The outlet valves are 
worked by pins and levers actuated at cach stroke of the crosshead of the 
inlet valves. 

40. ScHoou Desks, H. Jewitt.—Dated 8rd January, 1877.—(4 comiaunica- 
tion.)—(Not proceeded with.) 2d. 

This relates to improvements on No. 4405 of 1875. The desk has a 
hinged lid made as a oe fitted with a slate or porcelain slab, ora board 
of mounted paper. Either side of the working surface may be used, 
according as the lid is open or shut. Spring clips are provided on the 
upper edge to hold copy slips. 

41. Sarery Vatves ror Borers, W. Lees.—Dated 4th January, 1877.— 
(Not proceeded with) 24. 

Two valves fitted on an upright spindle weighted below are connected 
by a branch pipe fixed on the boiler. The bottom valve is of larger area 
than the top; steam acts under the former and above the latter. 

42. Warerrroorine Paper, &c., D. Felton. —Dated 4th January, 1877. 2d. 
is relates to treatment (1) with chloride or other suitable salt of zinc 
with solution of ammonia; (2) with glue, gelatine, or the like, 
along with solution of bichromate or chromate of potash, or ammonia ; 
(3) with solution of acetate, sulphate, or chloride of alumina. 
43. Boots anp Snore, W. Morgan-Brown.—Dated 4th January, 1877.—(A 
communication.) 6d. 

One part of this consists in first sewing the welt, studded with a line 
of metallic fastenings, to the outer sole, and then attaching the upperand 
inner sole by means of these fastenings. The welt may form an integral 

of the sole, the edge of which is then channelled to form a lip, whieh 

p ie subsequently lifted up and set with tacks or metal fastenings, then 
reattached to the outer sole. Again, an inner sole is formed of two thick- 
nesses of leather with an interposed piece of metal. 

_ 44. Latcnep Neepizs ror Kwyirtixna Macaines, W. Morgan-Brown,— 
Dated 4th January, 1877. -(A communication.) 6d. 

The latch is held in position by bearings formed by pressing a 

eo of the side walls opposite the latch base into an opening in the 


45. Fursaces, W. Morgan Brown.—Dated 4th January, 1877.—(A commu- 
nication) 8d. 

Flues are formed in the side walls of the fire and combustion chambers, 
and in the flame bed of the combustion chamber, back of the bridge wall, 
for conveying heated air to aid combustion. The flues in the flame bed 
enter a chamber with perforated cover just behind the bridge wall, and 
are made wider at this delivery end. e flame bed is inclined down- 
ward and backward. 

47. Looms, J. Butterworth, W. Dickinson, and T. H. Blamires.—Dated 4th 
January, 1877. 6d. 

Continuous positive motion in the cloth beam or friction rollers for 
taking up the cloth as woven is had by means of a worm shaft driven 
from the crank shaft by clutch, bevel, spur, or worm wheel. In one 
arrangement, where no friction rollers are used, ee pulleys are 
fitted on the two shafts and connected by a strap, whose position is 
affected by levers and a friction roller on the cloth beam. 

50. Merauuic Wagons, R. Hudson.—Dated 4th January, 1877. 4d. 

This relates to improvements on No, 2677, of 1875, A hoop is placed 
round the top cages of the side and end plates, and secured by the edges 
of the plates, being bent y or completely round it. Or the edges may 
be turned over to form a hollow rim, 

§1. Sparse Lanp, 7. C. Darby.—Dated 4th January, 1877.—( Void.) 


This consists of a steam engine capable of moving sideways over land 
on three rollers, ecting discs, the wheels for travelling on 
roadways then remo igging tools are made to act on the strips 
of land cut out by the discs on the rollers. 


52. Am Ewornes, R. Boert.—Dated 5th January, 1877.—(Not proc eded 
with.) 2d. 


Air, at ordimary pressure, is admitted on the side of a piston, that 
on the other side having been exhausted by air pumping machinery. 
54. Insecrors anv Esectors, W. A. Bailey.—Dated 5th January, 1877.— 

(Not proceeded with.) 2d. 

This consists for injectors, in prolonging the passage from the steam 
space to the water space, and mounting the adjustable steam nozzle, with 
sleeve, on the cylindrical outside of this extension. In ejectors, the 
discharge cone is mounted adjustably in the annular space surrounding 
the steam nozzle. 

55. Pracuxo Foo Sienats on Rattways, W. S. Laycock.—Dated 5th 
January, 1877.—(Not proceeded with.) 2d. 

Under the open lower end of a hopper containing explosive signals is 
a slide, moved to and fro by a lever worked by the signalman or by an 
a At each forward movement it conveys the lowest signal 
and places it on the line, and when it goes back another sigual is ready 
to be pushed forward. 

56. Stonatiinc on Ramways, C. D. Norton.—Dated 5th January, 1877.— 
(Not proceeded with.) 2d. 

An inclined plane is moved to or from the line by mechanism working 
the semaphore. When itis near the line, indicating danger, a wheel at 
the end of the longer arm of a lever on a passing train rolls a a 
inclined plane, depressing the. shorter arm. and thereby sounding a 
bell or whistle. 

5'7. Destructive Distittatron or SHare, &¢., J. Anderson.—Dated 5th 
January, 1877.—( Not proceeded with.) 2d. 

The distilling vessel is a trough, with cover having its oom in a water 
channel on the sides. The shale enters by.a double-valved inlet hopper 
at one end, is carried along by reciprocating transverse scrapers (which 
feather going back) to a double-valved outlet, through which it goes down 
to a set of fire-bars, and is carrjed along under the vessel to the other 
end, being ignited under the vessel. Vapour passes off by a pipe from 
the cover. 

58. om. W. Kennedy.—Dated 5th January, 1877.—(Not proceeded with ) 


A road is formed on the bottom with rails for the ferry carriage wheels, 
of which the driving wheels have their axleabove the water. The carriage 
is propelled by a steam engine. 

59. Rotuer Skates, W. A. and J. T. Duckworth, and J. Whittaker.— 
Dated 5th January 1877.—(Not proceeded with.) 2d. 

Each skate is mounted on two barrel rollers of india-rubber, or with 

india-rubber surface only. 


60. Puriryixe Water vsep ror Conpsnsina Enaines, J. Chevrillion.- 
Dated 5te January, 1877.—(A communication.) 6d. 

Lime water is to saponify the greasy matters, It is prepared 
separately and admitted regularly and conti ly to the impure water. 
The lime water vessel has a central tube reaching nearly to the bottom, 
and having a fannel at top, into which water is delivered from a pump, 
snhesiaul at times with lime-powder. Another pump, worked from 








the same lever as the first, draws off the lime water by a pipe connected 
near the crown of the vessel, and delivers it into the discharge pipe of 
the condenser, whence, min with the condensed water, it is dis- 

tly against the mm of areceiver. To prevent entrance 
of matter into the boiler, a cistern fitted with strainer may be 
introduced between the receiver and the boiler feed pumps. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

The diffieulty with the colliers has been adjusted by the with- 
drawal of the demand of the colliery owners: for an extension of 
wor! ‘the miners on their part consenting to have their 
wages reduced to the extent of 6d. per day in the thick and 34d. 
per-day in the thin goal seams. This reduction will begin with 
next week. It brings the of the thiek coal:collier to 3s., 
and of Seow ne collier to ler = ae oe = 
lower wages ion o} 
= Staffo: which is tolerably. reg wm the: Thick-coal 

8. 
There will bea 


of furnace coal as the result of this arrange- 
ment, to the extent, it is assumed, of 2s. os ton, making in that 
event Earl Dadley’s minimum qaotation furnace oval 93. per 
ton. What, if any, will be the consequent reduction in list pig 
and finished iron has yet to be declared. The markets are thi 
week speculating upon whether marked bars, for example, will by 
and by be declared down 10s, or 20s. There i 
qualities both for 





proving current demand for miscellaneous 
home and ex 3 and the Government continues to purchase 
h-class rolled iroo, Australians and New Z d are 


customers by this week’s mail for galvanised sheets and 
general hardwares ; and the en rs and ironfounders are doing 
more on account of India and Cape. Within the week orders 
for about 1500 tons of miscellaneous railway requisites for the 
Scot been delivered, and the expectation is that the order 
wi 





doubled ; whilst heavy consignments of bridge work are 
going away with uency. 

The aggregate of business doing by the leading export merchants 
is greater this week than at any similar period for two years. 
Merchants are now permitted by customers to send them out a 
specified quantity of goods weekly until the order is counter- 
manded ; and there are sections of the home market, such as the 
North of England and the west coast, as to which the current 
returns show a steady increase in volume of business doing. 

Prices of iron and coal are unsettled, and for the moment are 
nominal ; but a steady improvement is appearing. 

The annual meeting of the Cannock and Huntington Colliery 
Company was held in Wolverhampton on Wednesday. The chair- 
man said that in consequence of the breakage of the steel cutters 
used in boring, and which had been obtained from one of the best 
Sheffield houses, the directors had been compelled to get their 
supply from abroad, and stated that unless some English house 
came forward who could supply the requisite quality, the foreigners 
would still get the orders. It was hinted that Germany was: the 
foreign market referred to. The engineer of the company said 
that he anticipated that a couple of years must elapse before 
coal would be worked. No. 1 shaft would probably have to be 
sunk tu a depth of 400 or 450 yards, 

The report of the Wolverhampton Gas Company, presented to 
the shareholders on Tuesday, stated that the revenue for the half- 

ear ending June had been £24,145, and the expenditure £18,692, 
eaving a balance of £5452, which, added to the balance of last 
account, amounted to £5776. A5 per cent. dividend upon the 
consolidated stock, and 3 percent. upon the paid-up capital of 
the preference shares, was declared. 

At Dudley, on Tuesday, Mr. Rupert Kettle gave judgment in 
the commission of inquiry, under the 32nd section of the Mines 
Regulation Act, on the business conduct of Mr. John Newey, 
whilst acting as certified manager of the Barrow Hill Coppice and 
Tansey Green Collieries (of which he is also part proprietor), in 
one of which an explosion had occurred, causing the death of three 
men. The judgment was that Mr. Newey’s certificate should be 
suspended for one year, and that he should repay any solicitors’ 
costs Government might have incurred in the inquiry. 

An adjourned meeting of representatives of the needle-making 
fhdustry bas been held at ditch, to ider the question of 
trade marks. A committee was formed, who will go through all 
labels submitted to them, and weed out, as a preliminary measure, 

| all frivolous or useless labels, as well as those which in name are 

; Common property. 

| During ‘Change hours this afternoon in Birmingham the leading 

| finished iron makers met, and resolved to reduce price 10s, a ton. 

| This action is the result of the intention of the Earl of Dudley 

| and other leading coal masters to drop quotations 2s, a ton on 
September Ist. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

TRERE is again no improvement to report in the iron trade of 
this district, and from the best sources of information I can gather 
nothing of an encouraging character with regard to the future. 
Complaints continue to be made from all quarters of the extreme 
depression in every class of business, and if prices are no lower it 
is attributable to the fact that producers. under present circum- 
stances aré unable to make further concessions. 

At Manchester, on Tuesday, there was again a very flat market 

with little or no inquiry for either raw or finished iron. For pig 
iron the demand was extremely dull, and the reductions in the 
= of Lancashire iron which I noticed last week have had very 
ittle effect in bringing forward new. business. The prives 
which local makers still ask, although they might be disposed 
to come a trifle lower if orders were really offered, are too 
high for the market, as compared with those at which North- 
country brands delivered into this district can be bought, and it 
appears evident that Lancashire smelters are not in a position, or 
are not prepared to come sufticiently low to compete even in their 
own district with their North-country rivals. For delivery into 
the Manchester district the quotations for L hire pig iron may 
be given at the same as last week, viz., 533. per ton for No. 3 
foundry, and 52s, for No. 4 forge, less 24 per cent. Middlesbrough 
iron delivered here can, however, be bought for 48s. 9d. per ton 
for No. 3 foundry ; 48s. 3d. for No. 4 foundry ; and 47s. 9d. per 
ton for No. 4 forge, net cash ; and even at these figures only a very 
limited amount of business is being done, Lincoln-hire and Derby- 
shire irons are quoted about the same as Lancashire, but as they 
have met with little or no inquiry, prices can only be considered 
as nominal, 

The manufactured iron trade is without material change, with 
the exception that the approaching close of the shipping season 
has brought a few more inquiries from Liverpool, and oneor two fair 
orders for bars have been received by local firms, There is very little 
fresh business stirring, and there is no improvement upon the low 
prices last quoted, Middlesbrough bars delivered into the Man- 
chester district being offered at £6 10s.; Lancashire at £6 12s, 6d.; 
and Staffordshire at £6°15s, per ton. 

So far as the various class of works are concerned, their position 
appears to be growing worse rather than better, and it is not im- 
mer that some movement may be made by the masters before 
ong. The continued depression in the cotton trade in this district, 
avd the probable strike in connection with the Bolton mills, 
naturally cause a. very discouraging feeling amongst the large 
cotton machine-making firmsin Lancashire, whilst general engineers, 
founders, and forge proprietors, are also very short of work, and the 
smallest orders placed in the market are eagerly sought after. Some 
of the finished ironworks have been almost entirely closed, and 
in the majority of cases they have only orders on hand to keep 

















Smeets three or four days a week, 
During the course of a visit the other day to the extensive 


EY Atherton, ound by Messrs, Fletcher, Burrows, and 
0.5 an opportunity of inspecting some special apparatus 
connected with the working of the pits, py es of which may - 
haps be of interest. A it these a hanical contrivance 
or turning out screened and hand-picked coal is a novelty, cer- 
talaly 6 ‘ar as this part of the country is concerned. When the 
coal been — in the tubs over the weighing machine it is 
tipped into a kind of hopper, from. which it falls on to an iron 
screen consisting of a number of longitudinal iron bars, placed 
sufficiently wide apart to pass through’ the small coal or nuts, 
which in their turn fall open a wire mesh screen which separates 
the slack, and ‘each class of fuel is passed on to distinct shoots 
emptying into separate wagons. The iarge or round coal, however, 
before reaching the wagons, is received by a broad hempen band 
moving slowly over wooden rollers, on either side of which is 
stationed a row of women, who, with finger and rake pick out all 
the inferior coal unsuitable for best house fire urposes, and the 
band then conveying the coal to the edge of the shoot, it is emptied 
into the wagons ready for delivery to the consumer. So far as the 
mechanical arrangement of the apparatus is concerned, this is of 
a very simple character, a single driving shaft passing through a 
number of these machines keeping the bands in motion, 
to prevent the small wire screen from becoming choked. Thie, 
the action of several projecting studs on a circular revolving 
, is kept constantly ton | backwards and forwards, and the 
slack is thus effectively riddled through. The fan ventilation of 
mines is a matter which has given rise to a considerable amount 
of discussion, and I may mention that the largest fan at present 
in use in Lancashire, is in operation at one of the Atherton pits. 
This fan, which is constructed on the exhaust principle, has a 
diameter of 40ft., and is driven by a 50-horse engine, with 
a 4ft. Gin. stroke. It is capable of performing seventy revolutions 
pes minute, but the average number, which, howeve-, isregulated 
the reading of the barometer, is forty- ight, and I am informed 
that the amount of air passing through the two mines by which 
it is ventilated is 150,000ft. per minute. I may also state 
that the opening out of the upcast shaft to the fan is 14ft., 
but that further down it widens out to 18ft. The locking 
of miners’ lamps, which is another important feature con- 
nected with colliery management, is ¢ffected at these pits by a 
very simple and safe process. The ordinary locks and keys, which 
can be so easily tampered with, are altogether discarded, and their 
place is supplied by a soft metal bolt. Before the lamps are given 
out from the office, each top is fastened down by one of these 
bolts, which, after being passed through a slot, is flattened and 
stamped at each end by a machine constructed for the purpose. 
Once fastened in this manner, the lamp cannot again be opened 
without cuttiog in two the bolt, and the impressed stamp at either 
end effectually prevents it being replaced by any other than one 
issued from the office. With other features connected with the 
collieries I have not space here to deal, beyond mentioning that in 
one of the pits a couple of engines is worked by means of 
compressed air conveyed 1500 yards from the surface, and at 
another the coal is wound up—not, as usual, by the shaft— 
by means of a tunnel about 2000 yards in length. 

In the coal trade there is also a general want of anima- 
tion, and the result of the half-year’s working at many 
of the collicry companies is looked forward to with no little 
apprehension by their shareholders. Prices are now so low that 
it is almost impossible to make any profit with the present cost 
of production, and the most favourably situated collieries are 
doing little more than covering their expenses. All classes of 
round coal continue very difficult to sell; the demand for house 
fire purposes is still very limited; gas coal, although there are a 
good many contracts which have not yet been settled, is also bad 
to move except at low prices, and common coal is a great drug in 
the market. Burgy and slack still meet with a telerably good 
demand, but these classes of fuel are more plentiful than they 
were, the recent wet season having greatly interfered with brick- 
making, whilst the unsettled state of things in the cotton trade 
also operates against the inquiry for engine classes of fuel. The 
average pié prices may be given about as under :—Good Arley 
coal about 10s. per ton; Pemberton four feet, 8s. to 8s. 6d. ; 
common coal, 6s. to 7s, ; burgy, 5s... to 5s. 6d.; and slack, 3s, 6d. 
to 4s, 6d. per ton, 

In the Pa trade, although business-is perhaps not quite 
so bad.as a month or two back, everything is very dull, and com- 
— still are that very low prices have io be quoted to secure 
orders, 

Ail the makers of iron in the hematite district of North Lanca- 
shire and Cuwaberland are .jn receipt of orders which, in the 
aggregate, represent a great deal of business, and which it is ex- 
pected will maintain the activity at local works for some time to 
come. There is no question that throughout the remainder of the 
present year makers are sold forward, and that the furnaces will 
be kept in regular blast for several months whatever alteration 
may ensue inthe market. On continental account large deliveries 
of iron have lately been made, and it is affirmed that the present 
satisfactory relations will be maintained so long as the war in the 
East is confined to the two countries who are now fighting. The 
home demand is good and very steady, and large parcels 
have been delivered within the past.month to the Yorkshire 
and South Wales district, particularly of forged qualities. The 
heavy stocks of forge iron in hand a week or two ago have been 
disposed of, and makers are now depending on the production of 
their furnaces to meet their engagements for delivery. They are 
thus enabled not only to assume, but to maintain the firm position 
which has characterised their transactions for some time past, 
Prices show no variance ; they remain steady as follows :—No. 1, 
Bessemer, 67s; 6d, a ton at maker’s works; No. 2, 66s.; No. 3, 
64s. 6d.; No, 3 forge, 64s, 6d.; Nos. 4 and 5, 62s,; and white and 
mottled samples, 61s. 

Steel makers are busilyemployed, and although the output during 
the past week or two has scarcely been up to the average, there is 
no reason to believe there is any weaker tone in the market, or 
any falling off inthe demand. Prices are low but firm. There is 
a good inquiry for both steel rails and merchant steel, and there 
is both a healthy demand on home and continental account. 

Iron shipbuilders are comparatively busy in the aeighbourhood 
of Barrow, although neither the full complement of men nor of 
maebinery is in operation, 

Finished iron workers are only doing a limited business, the in- 
quiry for plate and bars being poor, and the consumption of nuts 
and rivets and light goods only small. Prices are low. 

The general enginzering trade is moderately employed, but in the 
marine department good business,is doing. Ironfounders are not 
actively employed. 

A firm tone is maintained in the iron ore trade, and late prices 
are ruling for all qualities. 

A greater amount of steam coal is being consumed at old prices. 

The screw steamer Glenlogan was launched from the yard of the 
Barrow Iron Shipbuilding Company on Monday, the 27th inst. 
Her dimensions are—length, 220ft.; breadth of beam, 28ft. ; 
depth of hold, 18ft. 6in. ; 100 nominal horse-power. She is a 
sister ship to the Glensannox, launched a short time ago from the 
same yard, and it is,intended to employ herin the Brazilian trade. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TuE principal theme of conversation just now in business circles 
is the action of the local coalowners, and the probability of its 
success or failure. The decision to give notice of a general 
reduction of the miners’ wages was arrived at last week at a well- 
attended meeting of the South Yorkshire and North Derbyshire 
Coalowners’ Association, Limited, over which Mr. Robert Baxter 
presided, The reasons put forward for the proposal are the grow- 
ing depression of trade and the present low selling prices, 





which are said to be out of proportion to the wages paid. 
The secretary of the association subsequenzy notified the coal- 
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owners’ decision to the representatives of the mm, and a 
meeting between the two sides has been atranged to take place 
at Sheffield on Friday afternoon, for the purpose of conferring with 
a view to an amicable settlement. If the masters persevere with 
their notices, I am informed the miners will of a certainty resist 
to the bitter end, on the ground that their wages are already down 
to nearly starvation limits, and that the pits are so overstocked 
with men that, no matter how willing a collier may be, he cannot 
earn other than very moderate wages. Oa the other hand, the 
owners are now enable lt» quote the precedent of the Stafford- 
shire men’s acceptance of a reduction, and to point out that that 
drop now renders it all the more necessary for them to persevere. 
What the issue may be is not known in time for publication in 
this issue, but it will be of much importance, as over 30,000 men 
are or will be affected thereby. Theironand steel manufacturers, 
and others whose consumption of fuel is heavy, are awaiting the 
result with some anxiety, seeing that many of them, dull as times 
are, could not bear a stoppage of coal supplies without disaster, 
whilst, on the other hand, they would count upon a reduction in 
price as a n&tural outcome of any drop in wages. 

In the iron trade the week Tose, Hoan no particular change, save 
that in several respects the pig iron market is not, and is not likely 
to be, as strong as it was ashort time ago. With heavy stocks ac- 
cumulating all over the kingdom, and no improvement in the call 
for finished iron, it is not possible to predicate any stiffening of 
pig prices just now. In the Leeds district, however, a demand for 
8 brands has sprung up, in consequence of which it is stated 
that the Aireside _——- Iron Company are about to blow in 
two of their large furnaces at Hunslet. From other parts of the 
district matters aré reported dull by all the smelters. 

For merchant iron there is literally no inquiry whatever, the 
business done being at purely nominal prices and only in respect 


of what are decidedly odd lots. Nail rods, a few lots of common | 


bars, rounds, and sheets comprise the sorts of common iron most 
in request, and in better sorts edgetool iron, bars for engineering 
purposes, good hoop iron, and boiler plates only are meeting with 
any call, ‘and that not a large one. In the Bessemer trade there 
is a moderat t of busi in hand at several of the lead- 
ing establishments, that class of steel being in most request for 
forgings and in various rolled forms. There isa pretty good sale 
for Bessemer steel sheets and rods, a good deal of this material 
being now made use of by file, tool, and other manufacturers, 
instead of the cast steel, which was formerly exclusively worked 
up. Bessemer rail ends are extensively bought by wire drawers 
for rolling down, and by cutlery manufacturers for cheap knives. 
In this connection I may state that I learn there is just now a 
capital demand for wire, both Bessemer and cast steel, for bridge 
building, telegraphic, and colliery winding purposes. The light- 
ness of stee) relatively to iron causes it to be more and more in 
vogue for those appliances in which weight is of great moment. 
At the Dronfield Bessemer Steel Works the rail mill-men have 
received notices of a reduction of 10 per cent. at the expiration of 
fourteen days from Saturday last. 

On Tuesday an attempt was made at Sheffield to sell the 
Charlton Ironworks, Sheffield, by auction, but there was no 
bidding, either when put upin oneor twolots. The works occupy 
en area of nearly seven acres, and comprise a blast furnace 52ft. 
high, and another blast furnace 70ft. high, foundry, forges, rolling 
mills, forty-three puddling furnaces, &c. &c. . 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THOUGH there are now only eighty-seven furnaces in blast as 
compared with 115 at the same date last year, the iron trade does 
not exhibit the least sign of buoyancy, and so far the recent damp- 
ing down of furnaces has had no ap»reciable effect upon the 
market. Various causes may be assign: | for this state of things, 
and chief among them is the continuance of the extensive labour dis- 
putes on the Clyde and among the miners of Fife and Clackmaunan. 
It was expected that by this time the production and the demand 
would have been brought into close approximation to each other ; 
but so far from this being the case, there is a large surplus supply, 
and no less than 1,500 tons of pigs were added to the reserve in 
Messrs. Connal and Co.’s Glasgow stores in the course of the past 
week, bringing up the total amount there to 156,000 tons. The 
foreign demand continues low, while our supplies from the North 
of England are comparatively large, and apparently on the increase. 
During the week the inquiry for iron has been dull, and warrants 
have fallen about 94. and makers’ iron 6d. per ton. 

The warrant market was quiet on Friday, with prices a shade 
down. In the morning business was done at 55s. 0}d. cash, while 
in the afternoon sellers were steady at 55s. 144., with buyers at 
553. 1d. On Monday the market was again backward, and prices 
receded 3d. The forenoon quotation was 55s. to 543. 11d. cash, 
and in the afternoon 54s. 10}1., and 54s. 10d. cash and one month 
were accepted. The market was flat on Tuesday, with a fair 
business at 54s. 94. to 54s. 74d. cash. The market was again flat 
on Wednesday at 54s.4$d. To-day (Thursday) a moderate business 
os done at 54s. 6}d. to 54s. 6d. cash, and 54s. 7}d. one month 
fix 


The demand for makers’ iron has been dull, with prices slightly 
easier. Good marketable brands, Nos. 1 and 3, are selling at 6d. 
less money ; Coltness, No. 1. declined 1s.; No. 3, 6d.; Summerlee, 
Nos. 1 and 3, fell 6d. each; Langloan, No. 1, 6d.; Monkland, 
Nos. 1 and 3, 6d. ; Govan, No. 1, 6d.; Dalmellington, No. 3, 64.; 
and Shotts, No. 3, td. The following are present quotations :— 
Good marketable brands, f.o.b. at Glasgow, per ton No. 1, 
56s. 6d.; No. 3, 52s. 64.; Gartsherrie, No. 1, 63s. 6d.; No. 3, 
55s. 6d.; Coltness, No. 1, 67s. 6d.; No. 3, 55s. 6d.; Summerlee, 
No. 1, 603.; No. 3, 54s. 6d.; Langloan, No. 1, 64:.; No. 3, 55s. 6d.; 
Carnbroe, No. 1, 58s.; No. 3, 54s.; Monkland, No. 1, 56s. 6d.; 
No. ~3, 52s. 6d.; Clyde, No. 1, 58s. 6d.; No. 3, 54s; Govan, at 
Broomielaw, No. 1, 56s. 6d.; No. 3, 53s.; Calder, at Port-Dundas, 
No. 1, 62s.; No. 3, 54s. 6d.; Glengarnock, at Ardrossan, No. 1, 
60s, 6d.; No. 3, 55s.; Eglinton, No. 1, 56s. 6d.; No. 3, 53s.; Dal- 
mellington, No. 1, 56s.; No. 3, 53s. 6d.; Carron, at Grangemouth, 
No. 1, 65s.; ditto, specially selected, 70s.; No. 3, 64s.; Shotts. at 
Leith, No. 1, 61s. 6d.; No. 3, 56s.; Kinneil, at Bo'ness, No. 1, 57s. 
64; No. 3, 53s. 6d. 

Orders from abroad for both raw and manufactured iron are 
neither numerous nor important. The shipment of pigs last week 
from the Clyde amounted to 8480 tons, as compared with 
10,550 in the same week of 1876. But the imports from Middles- 
brough continue good, amounting last week to 5340 tons, as against 
3663 in the nse ny pd week of last year. Most kinds of manu- 
factured iron are but in moderate demand at very low prices, the 
circular rates in the majority of cases being merely nominal. Last 
week’s foreign shipments of iron manufactures from the Clyde 
were small. They embraced, £3300 worth of machinery, £4500 
castings, £2500 pipes and tubes, £2450 nail rods, and £2200 mis- 
cellaneous articles, 

No favourable change can be noted in the coal trade. The 
St. Lawrence and Baltic fleets are now about cleared out for 
their final trip this season, and the despatch of their cargoes has 
not in the slightest degree relieved the market from the pressure 
of the large production which hangs upon it, and keeps down 
the prices. The f.o.b. prices at present are, for hheunsbehd coals, 
7s. to 9s. per ton ; steam, 8s. 64. to 10s.; splint. 7s. 6d. to 8s.; 
Wishaw Main, 6s. 6d. to 7s.; smithy, 13s. to 132. 6d. It may now 
be said that all stocks at the Fife and Clackmannan pits are fully 
exhausted, and that the coasting and continental trade of these 
counties is supplied from Stirling and Linlithgow, Mid and East 
Lothian, and from the West of Scotland, from whence ample sup- 
plies are readily obtained at the lowest prices. 

Several meetings of miners have been held in different parts of 
the country since last week, at which the proposal of Mr. Mac- 
donald, M.P., to restrict the output, was invariably adopted. But 
it is clear to every one acquainted with the present con lition of 


| the trade, that 4 »wever enthusiastic and determined these meet- 
ings may appear to be, their resolutions cannot be carried into 
effect. In most iastances the miners are only making starvation 
wages at present, while they work long hours every day, and they 
have not the pecuuiary means necessary to organise local unions 
and pay agents to look after the system of westing alopted at the 
pits, so as to enforce the restriction. 

An attempt has been made to put an end to the lockout in Fife 
and Clackmannan, but it has for the present failed. Sir Robert 
Anstruther, M.P., and Provost Mathieson, of Dunfermline, met 
with representatives of the employers and workmen, and sub- 
mitted the following proposals ay **The strike at the collieries 
and present lockout be terminated simultaneously, (2) That the 
men resume work at ooce upon the rate of wages current at the 
date of the strike. (3) That the masters agree to meet the men 
within one month after the resumption of work, for the purpose 
of arranging a sliding scale of wages. Sir Robert Anstruther and 
Provost Mathi to be present at the said meeting or meetings 
in the capacity of fr.endiy advisersor mediators. (4) The masters 
agree to charge the men on the resumption of work the ordi 


seen both at pit and at port, and yet it is certain that many coal- 
owners lose on every ton that is sent away. 

Last week the export from the whole of South Wales exceeded 
120,000 tons, and yet at no time have there been such loud com- 
plaints at the various ports regarding the diffisulty of placing 
coal, and the rigidity of buyers, unless reductions were made in 
quotations which were already low before. 

It is expected that this week will see something like a final 
settlement of the Aberdare and Ew estate of Mr, Fother- 

ill, but what that settlement will be no one but a few of the 
terested parties know. 

By some it is imagined that Morton and Co., the Scotch firm 
which has been en of as interested to the extent of £500,000 
in the concern, will have a large interest in the Plymouth Works 
and the mortgages in the Aberdare works and collieries ; by others 
that the whole affair will go into the market, and a third section 
again believe that the debenture holders will subscribe more 
= and the estate will be carried on with increased vigour. 

his only can be said with any degree of confidence, that the 
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house rent only for the period of the strike and lockout.” 
Messrs. Spowart and Landale, the masters’ representatives, 

to these propesals, and they also undertook to arrange that the pay- 
ment of the house rents should be accepted by easy instalments, 
but the officers of the Miners’ Association declined to have any- 
thing whatever to do with the proposals. 

I stated last week that the Clyde shipbuilders had opened their 
yards to all workmen who might be required at the old rate of 
wages, pending the settlement of the present dispute, The lock- 
out, as far as the employers were concerned, was thus brought to 
a close, and it was expected that many of the men would gladly 
| avail themselves of the opportunity to commence work. This, 
however, has not been the case, only a very few men having gone 
back to work. The employers’ offer appeared quite fair, inasmuch 
as they held themselves bound to pay any excess of wages awarded 
by the arbiter counting from the date of the men resuming, work. 
But the shipwrights refuse to resume work on these terms, and in 
this resolution they are joined by the boilermakers and iron- 
workers. The Executive Council of the lronworkers’ Association 
in Liverpool have resolved that ‘‘the meu do not resume work 
until the basis of arbitration is definitely settled,” and they add 
that “‘it is necessary to have a thorough «rrangement, else all our 
struggling might be in vain.” Another meeting of the masters 
will be held in a few days, to consider what further steps should 
be adopted in the circumstances. 

The arrangements in connection with the Weaving School of the 
Glasgow Technical College are now about completed, and the 
school will be opened in the course of next week. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
THE condition of the iron trade has undergone little alteration 
during the past week. Prices remain much the same as they were 


forge at 39s. net, delivered f.o.b. in Tees. It isin some cases pos- 
sible to buy for even less than these figures, but makers who can 
afford to stock their iron would much rather do so thar make any 
kind of abatement on these rates. The quotations for raw 
materials are so very slightly reduced that makers of pig iron can- 
not produce that commodity for less money than they could some 
weeks ago, and the constant strain of endeavouring to keep from 
going to the wall has caused ia the minds of most makers a feel- 
ing of extreme depression and despondency. There are still about 
the same number of furnaces in blast, so that the output of pig 
iron has not been sensibly diminished. It is, however, probable 
that some arrangements will shortly be made to bring the supply 
more nearly on a level with the demand. 

The proposed sliding scale for regulating the wages of the Cleve- 
land ironstone miners is not finding much favour among the men, 
who urge that the owners are unreasonable in fixing the minimum 
rate of wages, and also in the propossl as to when the miners’ 
should have an advance on current rates. I am afraid the efforts 
of the owners to settle wages on this principle are likely to be 
futile. ‘The miners of Cleveland cre now receiving lower wages 
than they have been paid for many years, and they are pretty 
nearly desperate as to the future, believing that it cannot bring 
them worse luck than they have to encounter at present. It is 
for this reason, probably, that hundreds of them have deserted 
their own union, the fortunes of which appear to be in a very critical 
and embarrassed condition. 

There is no good news to tell of the finished iron trade. The 
tendency of prices is to remain stationary. The access of fresh 
orders is very limited. Plate makers have just a little more on 
hand, but rail makers are, except in one or two cases of little 
moment, entirely at a standstill. Prices are unchanged, plates 
being offered at £6 12:., and rails at £5 12s. to £5 15s. per ton. 

The arrangements for the ensuing meetings of the Iron and 
Steel [nstitute at Newcastle are growing apace. It is now likely 
to be a very successful gathering. The excursions arranged up to 
the present time embrace- (1) the Consett Ironworks; (2) the 
River Tyne and Works ; (3) Eiswick Ordnance and Newburn Steel 
Works; and (4) Tees-side Works, including the works of Bell 
Brothers at Port Clarence, and of Bolckow, Vaughan, and Co. at 
Eston. The meetings will be held in the hand hall ted 
by the North of England coal trade as a memorial to the late 
Nicholas Wood. 

It is now definitely known that the new steel works of Bolckow, 
Vaughan and Co., will not be finished in time to allow the 
members of the Iron and Steel Institute to see them in full 
working order on the occasion of the forthcoming meeting at 
Newcastle. It will be at least a couple of months before the rolling 
machinery is ready for work. 

Several of the ironmaking establishments on Tees-side are now 
offered for sale. The most recently advertised is the North York- 
shire Ironworks, at South Stockton, which have been idle for some 
time. 

Mr. Farres Herschell, M.P., has issued his award relative to 
the claim made by the coalowners of Northumberland for a reduc- 
tion of 10 per cent. in the wages of the miners. He finds, in a 
document of considerable length, that the mine owners have failed 
to prove their case, and therefore he refuses to allow any reduc- 
tion. The award has caused much surprise in the North of 
England. 

There is a prospect of an early recommencement of Trindon and 
Wheatley-hill Collieries, which were thrown idle some weeks ago. 
A number of new hands have in both cases been engaged. 

There is no change to note in the prices of coals. Best steam 
coal is in tolerably good request, and coke maintains its value, but 
otherwise the trade is very dull. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

LooxInG at the persistency with which new colliery speculations 
are entered into in Wales, one is led to conjecture that there are 
good groands for believing that a resuscitation of the coal trade is 
not very remote. The other day I spoke on the subject to a gen- 
tleman who is largely interested in the trade, and his reply ma 
give confidence during the present bad times. ‘‘I have noticed,” 
he said, ‘‘ during a long connection with coal, that its variations, 
its ups and downs, are very regular, and that once in every seven 
years a marked improvement is to be noticed which, after lasting 
a time, is succeeded by depression. Taking his view as the correct 
one—and I commend it to the attention of readers —we are yet 
some way off the turning point, and must wait at least a couple of 
years. At present the coal trade, despite the large exports, could 
not b> worse. The output is large, considerable activity is to be 





the week before, No. 1 being quoted at 44s., No. 3 at 40s., No. 4 | 





g in charge of affairs are not only thoroughly able, but 
strictly honourable men, and whatever is done will be done wisely. 

Plymouth might fairly be started as a bar works again, and for 
bar there is still a demand. 

The export of steel and bar last week from Wales was under 
4000 tons ; this included some small bar orders for Spain. 

The tramway engine on the Swansea and Oystermouth line is 
answering satisfactorily. The patentees are Henry Hughes and Co., 
of Loughboro’. To all outward appearance tke engine is simply a 
tramway carriage, no machinery being visible, and the only indica- 
tion is a low funnel, and occasionally, a little smoke. It passes 
through crowded thoroughfares without interference with the 
traffic, and during a long ride this week I only saw one horse that 
shied in coming near. If this should continue an important 
problem will have been solved. 

The tramway in Newport is flagging in its receipts, and the last 
dividend, just declared, is 2 per cent. only. Looking at the 
flourishing condition of the patent fuel trade, how is it that the 
compact fuel works known as the Venallt, in the Neath Valley, are 
not taken? The Swansea fuel works pay well, and the same may 
be said of Cardiff. 

There has been a difficulty in getting the Severn tunnel con- 
tracted for, and it is stated that the Great Western will pay 
let it out by day work. The headway driven is now 1600 yards 
through the Pennant rock, which is found in strong beds and 
almost free from water. 

This tunnel will decide a geological problem, whether large coal 
beds underlie the Severn, If the pennant extends from shore to 
shore it is probable that beds worth sinking for, at some future time 
of scarcity, will be found. 

Mr. Halliday is again in the coal districts fulfilling his promise 
to bring the advantages of unionism before each of ‘the large 
colliery iti His reception so far has been a cordial one. 
The Gloucester Wagon Company propose to return 50 per cent. of 
paid-up capital, having more in the present depressed state of 
— than can be profitably employed. The dividend this year is 

per cent. 

Cardiff, the fount of the Taff Vale Railway, is noticeable for 
dividends. The Gas and Coke Works this week declared a divi- 
dend of 10 per cent. on the A stock. 











Sourn Kensinecton Mousgvum.—Visitors iuing the week ending 
August 25th:—On Monday, Tuesday, «> y, free, from 
10 a.m. to 10 p.m., Museum, 11,567 ; mercantile marine, building 
materials, and other collections, 3771. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 6 p.m., Museum, 
2660; mercantile marine, building materials, and other collections, 
199. Total, 18,197. Ave of corresponding week in former 
years, 22,544. Total from the opening of the Maseum 16,553,638. 

CostLy Marine Encines.—The pair of engines belonging to 
the Lord Clyde, and recently removed from her at Keyham, were 
originally made as low-pressure condensing, and were aeeety 
altered to trunk engines. The gross total cost was £150,000. 
They are now, however, obsolete, and have been disposed of for 
£2000. According to the log of the Lord Clyde, they have not 
done twelve vax & continuous work. The machinery of the new 
composite gunboat, Flamingo, which left Devonport a few weeks 
ago for the Mediterranean, is said to be in so defective a condition 
that her return home is probable. 

IRON SHIPBUILDING IN SweDEN.—In the course of next month 
there will be shipped from the Clyde a very full complement of 
machinery for a new iron shipyard that is now being erected near 
Stockholm. Whether the pending strike and lockout in the 
various branches of shipbuilding on the Clyde and elsewhere have 
had anything to do with this enterprise we are not prepared to say. 
It is, however, a significant fact, worthy of being pondered by all 
who are inte or —_ in this important industry. 
Although iron is dearer in Sweden than in this country, labour is 
very much cheaper, so much so, as to offer a very tempting pros 
pect of profitable business. Messrs, James Bennie and Co., 
Glasgow, who are well known as makers of shipbuilding tools, are 
supplying the whole of the machinery, gompressing punching and 
shearing, planing, plate-rolling, beam-bending, drilling, and other 
machines. They are also sending one of their improved balanced 
high-speed engines, with their patent governor and variable expan- 
ston gear; as well as all the shafting and gearing. This yard in 
Sweden, which is evidently being laid down on an extensive scale, 
will therefore be furnished with machinery of the most recent 
design, and will embrace all the improvements and labour-saving 
appliances known or in use in this country. 
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FAIRBAIRN AND HIS TIMES. 
No. VL 


Farrpairn’s connection with iron shipbuilding began 
in 1830 or 1831, and originated in circumstances of a 
very accidental character. The Liverpool and Man- 
chester Railway, which had just been a for traffic, 
had astonished the world by the speed developed by the 
locomotive. George Stephenson had estimated the pos- 
sible speed that might be thus obtained at about twelve 
miles an hour, and though he discreetly kept silence, 
.there is, we may say, proof that he himself shared the | 
surprise of the outer world when, after the Rainhill 
incline competition trials, it was proved that thirty miles 
an hour or upwards was developed from even the imper- 
fect little locomotives then and there under trial. It is 
true that in after years he is said to have maintained 
that the immense speed possible to the locomotive was 
fully known and foreseen by himself, but concealed by 
him before committees, &c., from the prudential motive 
of not permitting his opponents to designate him as a 
visionary, had he announced the speed greater than that 
of the racehorse at which his locomotive might travel. 
There is, however, ample disproof of this. The engines of 
the old type, with which George Siephenson’s colliery 
experiences had alone made him familiar, could never 
have reached a speed much above that of twelve miles an 








which it had raised, and both wave and boat then went on 
at a speed of six or more miles an hour, with apparently 
as little effort on the part of the horses as they had to 
employ to maintain it at little more than one-third the 
speed with the old packet boat. The phenomena, though 
now tolerably well understood, at that time seemed inex- 
licable to those concerned, and even to engineers generally; 
or although the Wellenlehre of the mou Weber had 
already made known to the physicists of Germany some of 
the laws which determine the rate of translation of “ soli- 
tary liquid” waves moving along uniform canals, their facts 
and these laws were almost unknown in England, where, 
at that time, there were few German scholars, and still 
fewer translations of German scientific works. Thus the 
most fanciful, and,as we can now see, even absurd theories 
were put forth as to the dynamic relations between the 
wave of translation and the movement of the boat to 
which it was due. It was at this conjuncture that Fair- 
bairn was invited to examine into these boats, which 
afterwards, and with little alteration, developed into the 
“ fly-boats” which long plied upon some of the canals in 
Scotland, in Ireland, and upon some of England, it 
being contemplated to increase their size, and apply them, 
perkaps with the aid of steam, upon the Forth and Clyde 
Canal, which had the advantage of increased section. It 


| cannot be said that Fairbairn’s labours were attended with 


any very important results in the improvement of canal 








The main interest, in connection with Fairbairn’s 
career, of these boat experiments is, that they seem to have 
been the first thing which drew his attention to iron ship- 
building, and, through that, led in the course of events to 
his establishment of the Millwall Iron and Shipbuilding 
works on the Thames, which exercised so disastrous an 
effect subsequently upon his fortunes. Fairbairn was 
undoubtedly a promoter and a very early prophet of the 
vast spread of iron shipbuilding, which he lived to witness 
during the latter years of his life; but it is wholly a mis- 
take to view him as the inventor or originator, or even in 
any wise an important improver, of iron ships. The 
writer, then a very young man, well remembers with what 
mingled doubt and surprise, while being shown over the 
Lord Dundas by Fairbairn himself, he heard the latter 
address him in these words: “I am too old, but you may 
yet live to see almost every ship afloat made of iron ; the 
wooden ships will be the exception, and the iron ships of 
the future will possess a lightness, strength, and durability 
unknown to wooden vessels.” It is to Liverpool, and to 
the enterprise and skill of some of its townsmen, that the 
real uprise of iron shipbuilding—and more especially for 
sea-going vessels—is justly to be traced. The skilful and 
daring experiment of Macgregor Laird in 1831, of con- 
structing the Alburkah—a steamer of 7O0ft. in length, 13ft. 
beam, and 63ft. in depth—which was sent to the coast of 
Africa, and ascended the Niger with his celebrated 


hour, or thereabouts. It was to the tubular boiler—the navigation. The construction of the long, light fly-boats | expedition of discovery, that the real rise of iron ship- 
invention of which has been building should be traced; 
attributed to Seguin—and to F as also from the ship John 
the production of draught by 5 ; Randolph, which was sent 
the delivery of the waste i j to the Savannah; and to the 
steam into the smoke funnel, x | Garry Owen, which navi- 
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such property were made then 
and during the panic of the 
next ten years. This alarm 
was increased by many plau- 
sible fallacies urged « the 
railway advocates. It was 
admitted that the cost of 
transport by rail for goods 
traffic — that of passengers 
being looked upon as quite 
out of the question upon 
canals — might always be 

ter than that upon canals ; 
ut it was urged that, time 
and distance per unit of 
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cost as against the railway 
system as compared with the 
canal would approach to or 
become evanescent ; for if the cost of transporting a 
ton one hundred miles by rail were ten or twenty 
times as great as by canal, and if the total time 
occupied in the transit were diminished alike in the 
inverse ratio, the total expenditure in both cases, being 
proportionate to the time, would become alike, leaving the 
immense advantage of expedition in favour of the rail. 
In part this is true ; but what wholly escaped effective 
notice at first was that a large proportion of the heavy 
goods traffic carried by canals, and then carried frequently 
at_ enormous profits, is nearly independent of any con- 
sideration as to expedition, the result of all being, as we 
now know familiarly, that the traffic in heavy goods has 
adjusted itself to a division between the railways and the 
canals, and the latter very commonly find themselves as 
fully employed as before the railway epoch. The alarm, 
however, set many ingenious men to consider the possible 
a. op Se arene that might be made in canal traction, 
and the introduction for it of steam in place of animal 
power. An accidental circumstance added. to the activity 
then wee In the neighbourhood of the Ardrossan 
Canal, in Scotland, large concourses of country folks went 
to and fro between adjacent towns, attending fairs and 
markets, very many of whom had to trudge for great dis- 
tances on foot. It occurred to a Mr. Houston that a 
lucrative branch of traffic might be created in carrying 
these people, if the speed of the old lumbering “ packet 
boats” pre-existing upon the canal could be increased, by 
improvement in their lines and lightness of build, &c. To 
test this he towed along an eight-oar row-boat upon the 
canal, by means of the same pair of horses as were employed 
in the old boats. The result was remarkable. After the first 
more violent effort of the horses to get the boat into motion, 
it seemed to rise upon the back or crest of a low wave 





THE EDDYSTONE REEF.—(For description see page 171. 


of iron not much thicker than a sixpence, was perfected 
mainly by a Mr. Hunter, an ingenious canal boat builder 
on the Ardrossan Canal, and received no important im- 
— until finally superseded, as regards passengers, 

y the expanding railway system, although an attempt was 
made in Ireland to adapt steam power to a very long boat 
of small beam, so constructed that when divided in two at 
mid-length—the total length being nearly 140ft.—the two 
segments of the boat, placed = lel to each other, could 
be passed together through the 70ft. locks of the Irish 
canals, the width of the locks being about 16ft. Those 
experiments, which were rendered incomplete by circum- 
stances with which we are not here concerned, only proved 
that with a boat of the length and beam above given, and 
steam acting upon paddle-wheels, the power being about 
18-horse or 20-horse, a 8 of below seven miles an hour 
was the most that could be obtained upon a canal of 
pons pager section, with about 40ft. width of water surface, 
and a mid depth of 63ft. to 7ft. The travelling wave or 
surge produced was but little greater than that carried 
along with the fly-boats tracked upon the same canal—a 
sufficient proof of the incorrectness of the view. which 
Fairbairn seemed to entertain, in common with most 
others, that the wave of translation which travelled with 
the boat, and the rolling surge which followed after the 
boat, and broke injuriously in the shallow water near both 
banks of the canal, was due to the agitation caused by the 
paddle-wheels, and not by the mere transit or motion of 
the boat itself. It appears to have been with this idea, 
as well as to enable the boats to the locks of the 
Forth and Clyde Canal, that he designed the twin-boats, 
with a paddle-wheel between, and also the larger steam- 
boat, the Lord Dundas, with a broal paddle-wheel at the 
stern. 
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‘PRKTLD AT THEIR PROPER PLACES, THERE 
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issued which proposed the 
coustruction of the Lough 
Island Reavy Reservoir, which 
was afterwards executed, 
and which has proved of 
enormous benefit. It may be 
presumed that this report 
was mainly due to Mr. Bate- 
man, for we can scarcely sup- 
pose that the construction of 
husbanding reservoirs was 
a subject of much previous 
study to Fairbairn himself. 
Such reservoirs at that period 
were not common in Great 
Britain, and the principles of 
calculation by which their 
capacity in reference to the 
gathering ground or area of 
catchment by which they were 
supplied were very little known. With the exception of 
one or two pamphlets, such as that proposing the Shaws 
Waterworks at Greenock, there was no English literature 
of the subject. Much valuable information was, however, 
to be found in the literature of French engineering, 
where, as well as in Spain, artificial impounding reservoirs, 
often of great magnitude, had been constructed upon sound 
principles of proportion and capacity. These were works 
of civil engineering proper, with which we may well sup- 
pose Mr. Bateman to have become acquainted, though we 
cannot suppose Fairbairn to have been so. The joint 
report, which was printed by order of the Bann mill- 
owners, and copies of which have now become excessively 
scarce, was a very able document, and is well worthy the 
study of the engineering student, as setting forth in a very 
clear manner the principles upon which impounding reser- 
voirs should be proportioned, and also those upon which 
the water rents per foot of fall should be proportioned 
amongst the millowners dependent upon the reservoir, so 
as to meet the interest of the capital expended upon its 
construction and maintenance. This report and one upon 
the Soham drainage of the fen country near Ely, made in 
1832, seem to have been the only matters of a purely civil 
engineering character with which Fairbairn was occupied 
during his life. 


AND A 








THE INSTITUTION OF NAVAL ARCHITECTS. 


WE gave last week the address delivered by Lord Hampton, 
the President, on opening the first autumn meeting of the Institu- 
tion of Naval Architects, on the 28th ult., held this year at 
Glasgow by invitation from the Institution of Engineers and 
Shipbuilders in Scotland. The Institution isto be congratulated 
on the great success of this first attempt to increase its sphere of 
usefulness. The crop of papers was far beyond the average in 
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intrinsic value, but it is to be regretted that in consequence of 
the short space of time set apart for their reading and discussion 
in comparison with the large number of papers on the list, the 
discussions were necessarily very much curtailed. It would have 
been especially desirable that more time should have been given 
for the debate upon the first two papers which were taken 
together, one of which was an attack by Mr. W. Denny, of 
Dumbarton, on Lloyd’s numerals, and the other on the strains of 
ships, by Mr. W. John, assistant to the chief surveyor of Lloyd’s 
Registry. We know that many gentlemen, among whom are 
some of the principal Clyde shipbuilders, would have liked to have 
spoken on the subject, and, had not the discussion been so 
rapidly brought to an end, would have corrodorated many of 
Mr. Denny’s objections to Lloyd’s rules. While acknowledging 
that the present numerals were a vast improvement on the 
system of scantlings which preceded them, Mr. Denny urged that 
the forms of ships were so much handicapped by them that 
there was a tendency to evolve forms and dimensions of ships 
rather in accord with their own variation than in harmony with 
the possibilities of the art of naval architecture; and he proceeded 
to point out, by reference to different sections of ships, how this 
was the case, and to suggest certain alterations in the numerals. 
Mr. Denny proposes that both the longitudinal and transverse 
numeralsshould be multiples of the displacement, the former being 
length % displacement (or Mr. John's 
5 

latter being the present transverse numeral, multiplied by the 
displacement and divided by some convenient constant number. 
Mr. Denny, however, allows that neither the present numerals 
nor the ones he proposes are fairly applicable to the floors, 
which should be ruled rather by the breadth of a ship than her 
depth, and he, therefore, thinks it advisable to add another 
transverse numeral, composed of the breadth x displacement 
and divided by a convenient constant; but he expressed his 
belief that in any case some such numerals as he proposed were 
necessary to give fair and free scope to Lloyd’s society, and the 
shipbuilders and owners who employ its rules. 

Mr. John began by referring to his paper on “ Strains,” read 
in 1874, in which he gave the results of a series of investigations 
made by him on the longitudinal strength of a number of 
typical ships, which showed unmistakeably that as ships increased 
in size a marked diminution occurred in their longitudinal 
strength ; and he urged that experience is decidedly opposed to 
the theory of girder equality of ships of different sizes, one of 
the conclusions to which his investigations have led him being 
that the factor of safety obtained by the usual formula for longi- 
tudinal strains is a very imperfect criterion indeed of the effici- 
ency of the ship to perform her work satisfactorily, or of the 
probabilities of her giving trouble from symptoms of straining 
and working at sea. Mr. John further pointed out that in com- 
paring ships of different sizes, having similar distribution of 
material, it is necessary to bear in mind that in obtaining the 
maximum longitudinal bending moment it is assumed that the 
vessel is suspended either on the crest or in the hollow of waves 
of her own length, and that therefore, except in very heavy 
weather, long vessels would escape these bending strains; while 
as small waves are comparatively steeper than long waves, small 
vessels, during ordinary weather, are subject to maximum longi- 
tudinal strains of daily occurrence. He therefore considered 
that any formula to be applicable for determining the scantlings 
of ships must take cognisance both of the external forces and 
also of the internal modifications of structure brought about and 
rendered necessary by variations of size. Mr. John also went 
into the transverse strains and general rigidity of ships’ struc- 
ture, which, he said, he and his colleagues had been endeavour- 
ing to bring within the reach of scientific treatment quan- 
titatively. 

In the discussion which ensued Mr. Scott Russell urged that 
in all calculations about iron ships the two words depth and 
breadth should be thrown out, for while they were of great import- 
ance in a girder, with reference to ships they had no true exist- 
ence, for in a ship at sea you could never tell which was depth 
and which breadth, for what was breadth at one time was depth 
a little hence. He entreated Lloyd’s to do two things—to make 
rules, and to make exceptions. He thought it of the greatest 
importance that every shipbuilder under Lloyd's rules should be 
perfectly free to make a ship in any way he liked different from 
their rules, and if they found he had made a better ship they 
should grant him at least as high a classification as if he had 
worked to their rules. 

Mr. Benjamin Martell, chief surveyor of Lloyd's, held that 
Mr. Denny had taken improper premises, and that his conclusions 
were altogether false. No one would think that Lloyd’s would 
endeavour in any way to hamper fair, honest, and legitimate 
enterprise in shipbuilding. He held that Lloyd’s could not adopt 
the radical changes suggested by Mr. Denny without greater 
evidence of their soundness. 

Mr. E. J. Reed, M.P., remarked that Mr. John had mentioned 
a circumstance which had come under his own notice more than 
once in the mercantile marine, viz., that builders practically 
engaged in watching results of their construction had been driven 
in many instances to the adoption of an iron deck, not as an 
upper deck, but as the next deck below, and they had 
obtained strong ships by actually taking away the iron from the 
top of the girder and putting it upon the next deck. 

Mr. W. H. White, of the Admiralty, pointed out that merchant 
ships were not nearly so much strained as war ships in the same 
length. 

Mr. Denny replied, asserting the soundness of the theories he 
had brought forward, and 

Mr. John, in reply, asked how many builders cared for 
displacement. What they looked for was carrying capacity. 
He believed he could show Mr. Denny that the displacement 
basis was nut a sound one. What they required was something 
more definite, fixed, and simple than that basis for scantlings 
of merchant ships. 

Mr. J. D. A. Samuda, M.P., then read a paper, which will be 
found on another page, on “ Launching Large Ships,”. in which 
he described the arrangements employed in constructing the slip 
and carrying out the launch of the two ironclad frigates, Kaiser 
and Deutschland, built by his firm for the German Government. 

Mr. Robert Mansel, of Glasgow, next read a paper on “ Abnor- 
mal Influences in the Direct Motion of Steam Vessels,” which we 
gave last week. The meeting then adjourned. 

The visitors were then entertained at lunch in the Corporation 
galleries, after which the works of Messrs. Elder and Cv., at 
Govan, were visited, and the new ships of war, Nelson and 
Northampton, at present lying in the Clyde, were inspected. 

The second day, Wednesday, the 29th ult., was set apart 
entirely for reading papers on marine engineering, the President 
commencing by informing the audience that the gold medal 
which had been promised by an anonymous donor would be 
awarded to the gentleman whose paper on marine boilers was 
contidered to be the best read that day. 

The first paper read was by Mr. J. R. Ravenhill, entitled 
“Twenty Minutes with our Commercial Marine in 1877,” which 
we gave in our impression last week. 


bending moment) and the 








Discussion having been invited, 

Mr. A. C. Kirk said that the suggestion of Mr. Ravenhill 
regarding the training of naval engineers was of considerable 
importance. Although he was quite aware that the subject was 
almost hopelessly beset with difficulties, he hoped that it might 
be considered favourably, with the view of ascertaining how far 
the suggestions were practicable. 

After a few remarks from Mr. William Denny, Dumbarton, 

Mr. E. J. Reed, M.P., said that Mr. Kirk had already adverted 
to one point which he would merely mention in passing—that 
was the hope expressed that some day the private mercantile 
marine might be made valuable for assisting in the training of 
the engineers of the Royal Navy. He was sorry to hear Mr. 
Kirk say that the subject was beset by hopeless difficulty, 
because there would be a sufficient number of officials who would 
take that view. The hon, gentleman held that they should take 
another and more hopeful view, and if the country required that 
engineers of the Royal Navy should be made familiar in some 
degree with the private mercantile marine, then they ought not 
to be frightened with the difficulties, because there were no 
difficulties—all that was necessary was that some person of power 
and authority should take up the matter, and then everybody 
would be astonished at the absence of any difficulty. 

Mr. Ravenhill briefly replied to the observations which had 
been made. 

Mr, A. C. Kirk then read a paper on “The Effect of Punching 
Iron and Steel Plates,” giving the results of some interesting ex- 
periments made by him at the shipbuilding works of Messrs. 
Elder and Co., and comparing them with other experiments 
made by the Admiralty, and by Mr. Cochrane, C.E., Mr. J. J. 
Smith, C.E.,, &. Mr. Kirk, by means of several carefully- 
prepared tables, explained the effects of punching and drilling on 
platesof different thickness, the holes varying in pitch, It wasshown 
that in punching small holes, the strength of iron or steel plates 
was decreased, and that in the event of small holes being required 
it was necessary x0 drill them in order to preserve the strength 
of the plate. Many conditions under which punching was done 
were then explained by Mr. Kirk, who, in conclusion, remarked 
that experiments on punching are of little value unless the con- 
ditions under which the punching is done are known ; that it is 
essential to use a bolster as wide as possible, and to heat the 
plates to a red heat after punching, if of steel—and also of iron, 
though the neglect of it in this case is not so serious—in order 
that the strength of a punched plate be equal to that of a drilled 
one, if the holes are less in diameter than three times the thick- 
ness of the plate. 

Three papers on marine boilers were then read, the first by 
Mr. C. H. Haswell, of New York, who said that he presumed the 
deductions of his own experience, observations, and study, and not 
the observations of others, would be most acceptable, and therefore 
he would merely consider those boilers with which he had had 
practical experience. Mr. Milton, engineer, surveyor of Lloyd’s 
Registry, read the next paper, which was a very exhaustive one, 
on the strength of marine boilers, in which he especially dwelt 
upon the fact brought forward recently by the deputation of 
Clyde engineers to the President of the Board of Trade that the 
marine boilers of the present day are made unnecessarily strong. 
The old-fashioned box boiler, working at from 10 Ib. to 30 lb., 
had only a factor of about four, and yet there were not 
more accidents than with the present boilers with a factor 
of six. Mr. Milton therefore urged the necessity of deti- 
nitely settling the question of a factor of safety. He also 
spoke of the manner in which boilers were weakened by cutting 
manholes without proper compensation, fitting boilers with 
cylindrical steam domes with dished tops, &e. He went too at 
length into the matter of proportioning the shell to withstand 
strains coming upon it, and the strength of circular furnaces, 
In conclusion, he pointed out that as be had shown that in many 
marine boilers there exist abnormally weak points which make 
their actual margin of safety much less than their supposed one, 
and that nevertheless they run with perfect safety, it is evident 
that if we can be sure that boilers have a certain actual margin 
of safety, which may be much less than the one at present laid 
down, they will be perfectly free from all ordinary mishaps. 

The last paper on boilers was that contributed by Mr. J. Scott 
Russell, entitled “The Boilers and Engines of our Future Fleet,” 
in which, after paying a just tribute to Dr. Black, a Clydeman, 
as the discoverer of the theory of latent heat, and James Watt, 
another Clydeman, who used Dr. Black's discovery in order to 





produce his invention of condensation of steam in another vessel, | 


he referred to Dr. Mayer’s discovery of the enormous quantity | afterwards acted in a similar capacity for the Worcester, Brom- 


of power latent in fuel—in heat, which Mr. Scott-Russell thought 
we ought to use in the future by improving our engines so as to 
get a shilling’s worth of work where we now get a pennyworth. 
This he proposed should be done by effecting combustion in a 
closed furnace and using an air pump to pump air into the 
furnace, by warming the water in a separate chamber to that in 






which steam is generated, and by providing a separate vessel for 
the waste gases of combustion. 


After this the meeting was adjourned, and in the afternoon an 
excursion was made to Dumbarton, where lunch was provided by 
Messrs. Denny and Sons, whose works, together with those of 
Messrs, Macmillan and Messrs. Birrell and Stenhouse were 
visited, the last-named firm launching a vessel of some 1400 tons 
on the occasion. in the evening the members of the Institution 
of Naval Architects were entertained at a banquet by the Insti- 
tution of Enginecrs and Shipbuilders in Scotland, to which over 
200 sat down. 

On the last morning Lord Hampton, the president, in 
announcing the name of the gold medallist, said :—It is my 
agreeable duty to make known to you a communication, and [| 
think I may best and most quickly put you in possession of the 
nature of that commnnication by reading to you a resolution 
which has been this morning passed by the Council of the 
Institution of Naval Architects, and which is as follows:—“A 
member of the Institution of Naval Architects having desired 
to give a gold medal to the author of the best paper on marine 
boilers that should be read at this Glasgow meeting, and the 
council having heard all such papers read, now award the gold 
medal to Mr. James Milton, engineer surveyor to Lloyd's Registry 
in London, for his paper ‘On Marine Boilers.’ The manner in 
which that announcement has been received convinces me most 
agreeably that this meeting concurs in the judgment which the 
council have arrived at on the subject. 

The first paper was read by Mr. B. Martell, chief surveyor of 
Lloyd’s Registry, on “ Water Ballast,’ which we give on another 
page. Many thanks were given to Mr. Martell for the valuable 
information collected by him on the subject, although Mr. John 
Inglis experienced a feeling of disappointmeat, and thought a 
very good paper might be made of what had been left unsaid. 
Mr. Martell, however, in reply, pointed out that it was more his 
province, as a member of Lloyd's Registry, to put the informa- 
tion before the meeting than to indicate any particular plan as 
the best. 

Mr. W. J. Miller, C.E., Secretary of the Institution of Engi- 
neers and Shipbuilders in Scotland, then read a paper on “The 


Propulsion of Vessels,” followed by one on “The Action of Screw 
Propellers,” by Mr. J. Howden, of Glasgow, after which 

Mr. W. H. White read a very interesting paper on “The 
Course of Study in the Royal Naval College, Greenwich,” with 
specimens of the work done by students of naval architecture, 
In describing the progress made by the various students, and 
the sources from which aspirants for knowledge in the study of 
naval architecture were obtained, it was shown that the bulk of the 
students came from our Government service, and various foreign 
Governments, whilst very few of the private students came from 
the large private shipbuildiag establishments of our own kingdom. 
The course of study at each session was well described, and a good 
idea given as to the advantages to be derived by any student— 
especially one who had some knowledge of practical shipbuilding 
—during the term of study extending over three years, from the 
various theoretical and practical lessons given at the college. 
Mr. White concluded by explaining the reasons why shipbuilding 
students, after a practical experience of two years in any of our 
large mercantile shipbuilding firms, would profit largely by the in- 
struction given at the college, and the necessity of such being 
more generally resorted to by those entering the shipbuilding 
profession. 

In the course of the discussion which ensued, Mr. Denny said 
that his firm had been so much impressed with the advantages 
to be obtained at the college that they proposed sending up at 
least one student this year. We understand that there is also a 
proposal to found a scholarship on the Clyde to send up astudent 
annually to the R. N, College at Greenwich. 

The meetings were concluded by a paper from Mr. W. Simons, 
of Renfrew, on “Improvements in Dredging,’ and in the after- 
noon a large party visited the works of the Steel Company of 
Scotland at Newton, in which steel is manufactured on the 
Siemens-Martin principle. The great desire to see this process 
prevented many trom going to see the shipyards of Port Glasgow 
and Greenock, which was on the programme for the same after- 
noon, The whole session terminated on Friday by a most 
enjoyable trip down the Clyde to Arran, 


EDWARD WILSON, C.E. 

Last week we recorded the death of Mr. Edward Wilson, 
M.1.C.E., of Dean’s-yard, Westminster. Though but little known 
to the public, and not even generally known by name to engineers, 
Mr. Wilson’s practice as a railway engineer is said to have been 
more extensive than that of any other engineer in Westminster. 
Born in Edinburgh in 1820, he was in due time made appren- 
tice under his father, then the engineer to the waterworks of that 
city. After being some few years under his father, he entered 
the workshops of Messrs. Stark and Fulton, mechanical engi- 
neers, of Glasgow; and soon after this he seems to have con- 
ceived the idea of making a systematic tour throughout England, 
so as to aid his experience by practical work in engineering shops 
of widely different classes, maintaining himself during this tour 
by working for short periods in different towns. It will be 
remembered that Fairbairn gained much experience in a similar 
manner, though he did not start with the definite object of sys- 
tematically gaining experience as Wilson is said to bave done. 
Whether Wilson really started on what was a tour for experience 
with that defined object or not, or whether, having worked at 
one or two different shops, a growing desire for change deve- 
loped that tour, it may be a little difficult to say, but it is certain 
that Wilson gained by that means a widely varied practical engi- 
neering knowledge. The roaming about, however, ceased when 
he was engaged at the Railway Foundry, Leeds, of Mr. E. B. 
Wilson, who, though not a relative, seems to have become inter- 
ested in the young engineer, probably from having discovered in 
him some evidence of more than ordinary ability. While at 
these works he was recommended by his employer for the post of 
locomotive superintendent of the York and North Midland Rail- 
way. Soon after this, and from 1845 to 1848, he was engineer for 
the Midland Great Western Railway of Ireland, where he con- 
ducted the locomotive as well as the permanent way maintenance 
departments. He afterwards became engineer-in-chief of the 
West Midland Railway, then known as the Oxford, Worcester, 
and Wolverhampton. This position he retained until the 
railway became part of the Great Western system. Meanwhile 
he had acted as engineer for various rsilways; his services being 
sought after more particularily in many cases in consequence of 
his ability in parliamentary matters connected with these. 
Among other lines he was thus connected with the Stourbridge, 
Bala and Dolgelly, the Bourton-in-the- Water, and other lines, He 


| yard, and Leominster, the Worcester, Dean Forest, and Mon- 





moutb, the East Norfolk, the Banbury and Cheltenham direct, 
the Caerleon and Newport; and for the Metropolitan Railway 
Company he carried out the difficult piece of line from Moorgate 
street to Liverpool-street, and the Metropolitan and St. John’s Wood 
line. He also carried out the Cleveland extension mineral line, 
the Coleford line, the Felixstowe railway and pier. He had for 
some years acted as constructing engineer for certain classes of 
new works on the Great Western Railway, attended Parlia- 
mentary committees, and became consulting engineer for new 
works for the Great Eastern Railway, on the death of 
Mr. Robert Sinclair. On the last line he constructed the fine 
new station at Liverpool-street. Mr. Wilson, as may be 
imagined from the preceding list of the works under his charge, 
employed a very large staff, and himself worked very hard. He 
seems to have made engineering entirely a commercial profes- 
sion, and, though engaged on so many works, his name is not 
enduringly connected with any work of a strikingly original 
character either practically or in scientific literature. 


THE S8.S. LORD OF THE ISLES. 

Ix our impression for August 17th we described at some 
length the fine Clyde passenger steamship Lord of the Isles, In 
succeeding impressions we illustrated her machinery, and we 
give engravings at page 166 showing the ship herself. We have 
nothing to add to what we have already said concerning her, but 
it may be convenient to give her general dimensions once more. 
Her length between perpendiculars is 246ft.; beam, 24ft.; depth, 
8ft. 6in. She was built to the order of the Glasgow and Inverary 
Steamboat Company by Messrs. Henderson, of Partick, Glasgow. 





DRAINAGE OF BounnemoutH.—At a meeting of the Improve- 
ment Commissioners of Bournemouth, held on Tuesday last, a 
report from Sir Joseph Bazalgette on the drainage of the place was 
read and considered. Sir Joseph dealt with certain objections to 
his scheme which had been stated to the Local Government Board 
by Mr. Thornhill Harrison, one of their inspectors, and said he 
entertained a very decided opinion that there should be but one 
outfall—namely, at Boscombe, an eastern suburb of Bournemouth. 
At present the outfall was at a short distance beyond the head 
of the pier, which was a principal place of attraction for visitors, 
including bathers from the beach and yachtsmen, whose vessels lay 
alongside the pier, It was stated that Sir Joseph Bazalgette esti- 
mated the cost of carrying out his scheme at £44,000, including 
£14,000 for an esplanade along the beach, 
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RAILWAY MATTERS. 


Tux total mileage of the Great Western pee J \ 
1013} are single, 995 miles, or less than half the whole, being 
double. The London and North-Western’s whole mileage is 
15553, of which only 3514 miles aro single, 1204} miles being 
double. 

TuE number of miles of railway in the different countries of the 
world, in 1876, is given as follows in ‘‘ Poor’s Manual” for that 
year :—United States, 77,470 miles; Germany, 18,229; Great 
Britain and Ireland, 17,263; Russia, 13,702; France, 12,722 ; 
Austria and Hungary, 10,956; Asia, 8266; Canada, 5219 ; South 
America, 5218; Italy, 5028; Spain, 4112; Sweden and Norway, 
2966 ; Australasia, 2498 ; Belgium, 2278 ; ‘Turkey in Europe, 1888 ; 
Africa, 1708; Switzerland, 1211; Holland, 1091; total, 191,825 
miles, 

Tue work of clearing away the débris of the fallen span of the 
Chicago and North-Western bridge over the Des Moines river, near 
Moingona, Ia., framing and putting in place a new span 170ft. 
long, and laying the ties and rails ready for the trains, was, 
according to the Railway Aye, accomplished in the short time of 
seventeen hours after the arrival of the material, which was shipped 
from Clinton and reached the spot, some 206 miles, within twenty 
hours after the accident happened, Thisis about as quick work of 
the kind as was ever accomplished, 

Tue Summer Heights and Hazlewood Valley Railroad is only 
of 10in. gauge. 
by its owner:—‘‘ Situated seven and a-half miles from Boston, 
in the town of Hyde Park, on the line of the Boston and Provi- 
dence Railroad, It is the narrowest gauge railroad in the world, 


being only 10in. between the rails, and was projected and built by | 


G. E. Mansfield as an experiment, and completed August, 1875, 


Its length is nearly one-fourth of a mile; has one bridge 60ft. long, | 


two road crossings, one reverse curve, a switch, turn-out, and a 
branch. The longest tangent on the road is 50ft.; maximum grade, 
612ft. to the mile; average grade, 280ft. Sharpest curves, 14ft., 
25ft., and 43ft. radius; curve on bridge, 126ft. radius, with grade 
of 317ft. The weight of cars is 1001b, and 150)b., carrying more 
than six times their own weight at a speed of twenty-five miles per 
hour, the fe stest time made over the road, including stopping and 
starting, being 45 seconds,” 

TuE Prussian Government seems to be displaying an unpre- 
cedented activity in the extension and cmeletin of its State 
railway system. During the first quarter of the current year no 
less than 51,100,332 marks have been levied upon the yield of 
various railway loans, and the Government, it is said, has also 
contracted an amount of indebtedness of which the exact figure is 
not known. It is also announced that the Government has bought 
from the Cologne and Minden Company its two sections from 
Oberhausen to Arnhem, Giessen to Deutz, including the bridge 
ever the Rhine. These two sections are, according to Herapath, of 
great stragetic importance, and the Government has been anxious 
to add them to the system already under its sway. There would 
still remain to the Cologne and Minden Company two important 
lines of tratlic, the Cologne and Minden and the Veulo and tiam- 
burg. The Government has granted the Berlin and Dresden 
Company a guarantee for a loan of 22,940,000 marks at 4) per 
cent. 

From * Poor's Manual,” recently issued, we find that not a single 
railway company in Vermont, Kansas, Nebraska, Missouri, Dakoto, 
Colorado, South Carolina, Florida, Alabama, Mississippi, Louisiana, 
Texas, Arkansas, California, Oregon, Nevada, or the Washington 
Territory, paid a dividend to its stockholders last year. That is, 
the entire railway system of seventeen states and territories, with 
an aggregate mileage of 15,111 miles, paid its stockholders nothing, 
and in many cases the bondholders fared little better. Further- 
more, out of 811 companies reported in the country, only 196—or 
24 per cent.—are given as paying any dividends. If the stock- 
holders in the other 56 per cent. of the companies should inaugu- 
ratea strike against labour for not permitting capital to receive 
any wages, it would not be much more unreasonable than the late 
demonstration by labour. The fact is, all parties, investors and 
employés, are suffering from the terrible sbrinkage in railway 
properties, the employés losing a fraction of their ways, and the 
investors often Josing every dollar, 

A “pire LINE,” the latest innovation in modes of transporta- 
tion, has been laid across New York city, from the oil station 
of the New York Central and Hudson River Railroad on the 
North River, at Sixty-fourth-street, across the island to the East 
River, through which it is to be extended to Long Island at Hunter’s 
Point, which is the headquarters of the oil-refining business in the 
vicinity of New York. ‘The line is said to be laid for a single firm 
of refiners—Messrs. J. A. Bostwick and Co.; but it would ap- 
pear that it should be made to serve a more general purpose. The 
refineries are just where oil cannot reach them from any trunk line, 
and their supply of crude is now usually carried to them in lighters 
from the oil depéts of the three trunk lines. Pipe lines would do 
away with the need of this transfer. The one just laid crosses 
Central Park. If itis properly laid, probably no one there or 
elsewhere in the city will be able to observe any signs of its exist- 
ence, and a great deal is to be said in favour of such a mode of 
carrying oil in or around a city, as is evident to any man with a nose 
who has occasion to pags through the waters or along the docks of 
New York harbour. 

Tur Railway Age gives the following figures showing the wages 
paid on seventeen railroads in the States at the time when the late 
strikes began :— 


Engineers. Firemen. Brakemen. 
Dollars. Dollars. Dollars. 
Pennsylvania ++ «+ 83°66 to 92°00..48°93 to 51°23..46°80 to 50-00 
Central of N. J. +s eo 90°00 --55°00 110 to 200 
Del, Lack’a, and W. 241 to 346.. 173 154 to 1°75 
Leigh and Susq.. 241 to 346.. 173 154 to 1°75 
Morris and Essex 90°00 ..50 00 eo _- 
Baltimore and Ohio 225 to 2°93.. 135 to 1°53.. — 
Cin., Ham'tn, and D. 350 1°70 ae a 
Me. “ese oe 4 3°50 - 218 1°80 
L. 8S. and M.8. .. -. 9464 . 47°32 Ss _ 
Illinois Central... .. .. 100° 0 to 115°00..54°00 to 60°00..45°00 
Chicago and Alton .. 3°30 to =—550.. 2°00 to 2°25... — 
C. B. and Q. A ql . 52°00 ie — 
New York Central .. _- - 135 to 1°58.. 148 to 104 
Boston and Albany .. — . 162 to 1°80.. 1°62 to 1°80 
N. Y. and N. H. _— - 162 to 1°80.. 162 to 130 


C. and North-Western ., 100°00 to 105°00..50°00 to 55°00.. — 

C.R. Land P... .. .. 100°00 to 115°00..50°0) to 55 00..45°00 

It will be seen that in some cases the rates are given by the month 
and in others by the day. 


Tue fruits of the recent strike on the American railways are 
already to be seen in reduced dividends. The Railway Age says :— 
“For the first time in twenty years the Pennsylvania Railway 
Sompany has decided not to pay a dividend—a fact which seems 
to be sufficient evidence that reduction of wages was not made 
without good cause. The heavy losses sustained by the company 
in the destruction of its property, in Pittsburg, by mob violence, 
and by the interruption of traffic by the strike, and necessity of 

roviding for the immediate restoration of the rolling stock and 
Buildings destroyed, are the reasons given for the decision that it 
is inexpedient to declare a dividend upon the capital stock. The 
losses of the company from the strike have been estimated as high 
as 6,000,000 dols. If they were even 1,380,000 dols., they have 
swept away the amount of a quarterly dividend of 8 per cent. on 
the entire stock. The reason given is evidently a valid one, and 
the desperate men among the strikers who attempted to compel 
the company to pay them higher wages by destroying its property 
and cutting off its resources may judge whether they have 
helped their cause or not, If the company should feel compelled 
to reduce their rate wages still lower, the men who took a in the 
insurrection could not, with any reason, complain. The strikers 
are the very ones who ought to pay for the tremendous losses which 
they have caused, and not the peaceable, law-abiding citizens.” 


is 2008} miles, 


It is thus described in the Railroad Gazette | 


| NOTES AND MEMORANDA. 


Ty has been found that nitrogenous vegetable tissues are able, 
like the skins of animals, to absorb and fix tannin, and thus 
acquire a greater consistency, which forms a sort of vegetable 
leather. The amount of fixed tannin depends upon the amount 
of nitrogen in the vegetable. Some mushroom tissues fixed from 
60 to 86 per cent. of their weight; beans, 17:2 per cent. 


THERE have been presented to the Department of Standard 
Weights and Measures by Messrs. Thomas and Bryan Donkin 
several standard measures of length, formerly the property of the 
late Mr. Bryan Donkin, F.R.S. These standards are nine in 
number; they were placed in boxes specially fitted for their 
reception, and are valuable on account of their accuracy and of the 
experiments on expansion of metals made with them by the late 
Mr. Donkin, 


WvuLLiner has experimented with Geissler tubes, supplied with 
air and other gaseous substances. In all cases the electric 
column undergoes an attraction under a pressure of 4 to 12 
millimetres, and a repulsion under a pressure of 1 to 2 milli- 
metres, Between these extremes there is—according to the 
Journal of the Franklin Institute—a neutral point, at which 
neither attraction nor repulsion is observed. Some experiments 
with the electric egg confirm Professor Peirce’s theory with 
regard to the formation of comets’ tails, while the change from 
| attraction to repulsion, and vice versd, may find a satisfactory 
physical explanation in the theory of Professor W. A. Norton. 


In his third paper on the movements of radiating and irradiated 
| bodies, I’, Zéllner shows that the galvanic current not only 
| affects the mica discs of the radiometer through the heating of 
| the conducting wires, but that it also exerts a specific influence 
upon the surrounding gaseous medium, which is directly opposed 
to the effect produced by the increase of temperature. If the 
experiments of Edlund (Pogg. Ann., cxlix., 99), Streintz (Ib. cl, 
368), and Exner (Wiener Ber., May, 1873), are confirmed, the 
galvanic current possesses an analogous specific influence relative 
to the expansion of bodies; for according to those experiments, 
a galvanic conducting wire expands more than it ought in con- 
sequence of the heat that is developed in it. 


In the great valley between the north and south mountains, in 
Pennsylvania, commonly called the Eastern Ridge, a well was dug 
some years since in Franklin, and another in Cumberland County, 
thirty or forty miles from the former, which led to a discovery 
affording—says the Sutro Independent—a subject for interesting 
speculation, After proceeding in each instance to the depth of 
about 36ft., the bottom of these wells gave way, but fortunately 
when the workmen had retired, a torrent of water rushed up. 
A lead was sunk with fifty fathoms of line without finding the 
least obstruction. They remain at this time untouched and of 
unknown depth. The presumption is, there is a subterranean lake 
below the districts referred to, and how far it extends under the 
base of the vast primitive mountains, situated between the 
Susquehanna and Pittsburgh, will never be ascertained, unless by 
some terrible convulsion of nature they should be precipitated in 
the tremendous abyss. 


AN ingenious little electric light apparatus has been invented by 
a M. Facio, of Paris, and is applicable to watches, walking sticks, 
and such like. ‘The watch, for instance, to which it is applied, is 
united by a chain to a link bar, which may be placed in a button- 
hole; another chain communicates with a pile which may be 
carried in the waistcoat pocket ; to the link bar another chain is 
attached in communication with a receptacle or box containing 
wick, and a Geissler tube, which will transmit the spark pro- 
duced by the electricity. Thus the time can be seen in the dark. 
The apparatus is composed of other conducting chains coming from 
the pile, and of a receiver which may be perfectly independent, 
the receiver being provided with a wick or bobbin, and the receiver 
may be made like a locket or other article, if desired ; communica- 
tion between pile and locket or other article may be produced by 
means of a button or other suitable appliance placed in any con- 
venient position. The chains may be formed or composed of two 
wires and surrounded by insulating material, which latter may be 
covered with some precious meta! or other material, as fancy or 
taste may dictate. The lighting material may be carried by the 
watch itself, or the light generating apparatus may be provided 
with a case to hold the watch or other object to be lighted up, in 
such manner that the glass which covers the aforesaid case will 
receive the action of the lighting tube containing the Geissler 
— - the case itself will be independent of the object to be 
ighted. 


Major GENERAL VON UCHATIUS has made some experiments 
with the object of ascertaining the effect produced by firing a rifle 
under water. It is known, he says, that fishes, when they are not 
too much below the surface of the water, can be shot from the 
shore or from a boat. The armour-plates of ships of war, however, 
do not usually extend much below the surface, as below a few feet 
ships are regarded as unassailable even by the largest shot. Major 
General von Uchatius wishing to find the result which would be 
attained by firing under water, procured a wooden raft, to the under 
surface of which a Werndle rifle was attached with iron clamps in 
such a manner that when the raft floated on the water the rifle was 
fired horizontally ata depth of half a metre below the surface. An 
attendant then opened the lock, introduced a cartridge, placed the 
rifle at full-cock, and fired it from the shore by means of a string 
attached to the trigger. The taiget consisted of a wooden board 
an inch thick, The result of the experiment was as follows :— 
There was no difficulty in loading and firing the rifle, and there was 
the advantage that after each shot the inside of the barrel was 
cleaned by the water. About thirty shots were fired without doing 
the smallest damage to any part of the rifle. At each shot there 
was a dull sound, which could not be heard beyond a distance of 
fifty paces, and bubbles of smoke rose above the surface. At a 
distance of one and a-half metres no impression whatever was pro- 
duced on the target; at one and a-quarter metres the bullet 
entered to a depth of from three to four millimetres, and at one 
metre the target was pierced through, 


Proressors Perry and-Ayrron, of the Imperial College of 
Engineering, Japan, have undertaken an investigation into the 
specific inductive capacity of gases at different pressures, and have 
communicated their first results to the Asiatic Society of Japan. 
The authors point out that it was formerly supposed that because 
a gas offered less and less resistance to the passage of an electric 
spark as its density was diminished, therefore a very rare gas 
would offer an extremely small resistance, and that the invention 
of the Sprengel pump had shown this conclusion to be erroneous, 
With respect to the specific inductive capacity of gases, Faraday 
had, after careful experiments, come to the conclusion that it was 
constant for all gases at all pressures; and it occurred to the 
authors to test the truth of this conclusion by means of the 
Sprengel pump, which was not invented in Faraday’s day. Their 
results are given in the Zelegraphic Journal as follows :— 





Substance. Spec. ind. capacity. Remarks. 
Air arr : 1°0000 Taken as astandard. 
The bemeayg = ages always less 
“tee <eihees in sp. ind. cap. than air 
Vacuum 0°9985) even in single observa- 
tions. 
* When air was allowed to mix 
. . ‘ with this gas, the sp, ind. 
Carbonic dioxide + 1/0008 cap. more and more ap- 
proached 1°0000. 
Hydrogen 0°9998 
Coal gas wis ae 1°0004 
Sulphuric dioxide 1°0037 


“Thus there seems to be a connection between condensability, 
diffusivity, viscosity, high index of refraction, and specific induc- 
tive capacity of gas.” 











MISCELLANEA, 


At a meeting of the Commissioners, last Friday, it was agreed 
that Mr. Bateman, C.E., should be appointed to make all necessary 
arrangements for the construction of the new waterworks. 


THE small but rare collection of published books at the office of 
apparatus and arrangements in the Weights and Measures Depart- 
ments of the Board of Trade have been numbered, arranged, and 
catalogued, 

TuE Vienna Presse reports symptoms of improvement in the 
Austrian iron trade. Prices for rod and bar iron have been raised 
five florins per ton without curtailment of demand ensuing. A 
further advance of five florins is also expected. The improve- 
ment meanwhile appears to be limited to rod iron, and the firmness 
of the market is attributed to the unanimity of producers. 

Dr. B. W. RICHARDSON, F.R.S., will deliver the opening 
address at the autumn congress of the Sanitary Institute of Great 
Britain, which will be held at Leamington from the 3rd to the 6th 
of October next, when papers will be contributed by several eminent 
sanitarians, There will also be a soirée, a banquet, an exhibition 
of sanitary appliances, and excursions in the neighbourhood. 

Hosart Pasua writes to the Levant Herald declaring utterly 
fictitious the published details on an alleged fight between the 
Turkish ironclad Fethi Bouland and the Russian merchant steamer 
Vesta. The two vessels were never within two miles of each 
other. The ironclad received only one spent shot, which did no 
harm. The captain did not know he had injured the Russian 
steamer. He did not pursue, as the vessel was overladen with 
deck cargo of heavy guns. 

THE report of the Warden of the Standards states that the 
engraving machine, by which it was intended to engrave the 
official stamp of verification on measures of length and capacity 
instead of by the present rude method of impressing the office 
stamp upon them by a hammer, has become practically useless 
owing to the failure of the water company to deliver a sufficient 
pressure of water throughout the day to the turbine which works 
the engraving machine. The office of works cannot consent to the 
introduction of a gas engine, and as no other motive power is avail- 
able at present, it appears impossible to introduce in this building 
this improved mode of certifying the inspectors’ standards of 
length and capacity. 

A REPORT on the improvement of the river Medlock and the 
drainage of Manchester was presented by a committee to the Town 
Council on Wednesday. The committee recommend the council 
to adopt a scheme suggested by Mr. Bateman, C.E., and the city 
surveyor—practically the same scheme as was proposed by the 
latter gentleman in 1874—for carrying off the flood waters of the 
Medlock and providing a thorough system of drainage. The com- 
mittee were instructed to confer with the local authorities of the 
surrounding townships, and with other persons who might be 
affected, and also to consider the steps necessary to be taken for 
carrying out the scheme, the ideration of which was postponed 
to a future meeting. The cost is estimated at £567,800. 

THE question of the contents of a sack of coke has been this 
year several times brought under the notice of the Department of 
Standards of Weights and Measures. It has been already shown— 
vide tenth report—that the capacity of a sack varies in different 
localities. The size of a sack should depend on the construction 
of the Acts 5 George IV. c. 74, s. VIL, and 5 and 6 Will. IV. 
c. 63, ss. VIL, VIIL, as to whether “heaped measure” is 
abolished or not. The gas companies who make coke sell it 
generally by “heaped measure.” Three heaped bushels make a 
sack whose capacity is 8446°4661 cubic inches. The retail dealers 
appear generally to sell coke by “stricken measure.” Three 
stricken bushels equal only 6654°576 cubic inches. This difference 
of capacity is considerable. 

Wirt reference to the teaching of weights and measures in 
schools, the recently issued report of the Warden of the Standards 
states that the rude and antiquated method of teaching weights 
and measures in our schools has been referred to in previous papers 
of this department. It would appear, however, from present 
arithmetic books that the student may still be taught the parti- 
culars of weights or measures which can be of no possible use to 
him in after-life. The student may be taught, among many other “ 
useless terms, that 8 lb. makes a stone of butcher’s meat, although 
the stone is expressly declared by 5 and 6 Will. IV. c. 63 to be 
equal to 141b.; that cloth is measured by the Flemish ell, which 
expired forty years ago; that the hide is a measure of land, 
although the hide was obsolete in 1701; that coal is sold by a 
measure called the chaldron, although coal can only be sold by 
weight. 

AN important question brought under the notice of the 
Department of Standard Weights and Measures is the question of 
testing the index of a gas-meter. At present the inspector of 
gas-meters is not required by law to examine into the accuracy of 
the index, and consequently gas-meters aze stamped as correct, 
although the inspector’s examination is a partial one. Three 
recent instances have been reported to this department in which 
consumers of gas were charged for gas much in excess of what 
they had consumed, owing, as it was subsequently accidentally 
discovered, to the inaccuracy of the index only. In oneinstance a 
‘*3-light” meter registered five times more than was really con- 
sumed, in a second instance a “‘ 300-light” meter registered three 
times more than was really consumed, and in a third instance, 
Mr. W. B. Davis, of Torquay, complains that his meter, although 
stamped as correct, had been found to register 86,000ft. in excess. 


A Lockport newspaper describes the progress made in the 
introduction of the new system of heating a town by steam to 
which we referred some time since. The plan adopted is calcu- 
lated to heat all buildings within one-fourth of a mile in all di- 
rections from the location of the boiler. Mr. Holly thinks the 
cost willbe more than one-half to two thirds that under the 
present system. The boilers are placed ina substantial brick 
building, erected for the purpose, and from this fountain of heat 
the supply is forced through pipes laid under ground to the 
buildings which are to be warmed. The main pipe, constructed of 
iron, is about 5in. in diameter, and round it is wound hair cloth 
one-half to three-quarters of an inch in thickness, and over this is 
wrapped heavy Manilla paper. Thus prepared, the pipes are laid 
in hollow logs, which are covered with zinc. At proper intervals 
are located stations or receiving boxes, the pipes extending and 
leaving the station at opposite sides, so that a foot or so of inter- 
vening space permits the expansion and contraction of the pipes 
without injury to the general works. From the station the heat 
is transmitted to the buildings, and attached are receptacles for 
condensed steam. 

THERE are thirty-eight metallic mines conceded in the province 
of Liége; of these eleven were active last year, the balance of 
twenty-seven being of course inactive. The value of the produc- 
tion of washed iron, lead, calamines, blende, and pyrites in 1876 
was £168,880; this production was effected at an outlay of 
£152,960, There were 1145 coke ovens in activity in the province of 
Liége in 1876; these ovens consumed 575,000 tons of coal, and 
produced 416,000 tons of coke. The number of blast furnaces in 
activity in the province of Liége in 1876 was eleven; these furnaces 
produced altogether 166,000 tons of pig of various kinds. The 
average production of each blast furnace in activity, which formerly 
was only from 10,000 to 11,000 tons per annum, was last year 
14,740 tons, This result was largely dve to the lighting in the 
works of the Sclessin Company of a furnace on the Whitwell 
system, The province of Liége possessed seventeen ironworks in 
1876, and their aggregate production was 113,000 tons of iron 
of an aggregate value of £3880.000. The quantity of cast steel 
rails made in the province in 1876 was 65,000 tons, of an aggregate 
value of £540,000. Of the rails made in the province of Liége last 
year 87 per cent. were, according to the American Manufacturer, 
steel rails, 
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CONTRACTS OPEN. 


MAIDSTONE BRIDGE. 

A new bridge is to be constructed across the Medway at 
Maidstone, from the designs of Sir Joseph Bazalgette. The esti- 
mated cost is £532,000. As will be seen from our engraving, 
page 167, the bridge is to be of stone, and the Loeal Board are all 
in favour of such a bridge. Some of the ratepayers, however, are 
in favour of an iron bridge; claim for it that it would be 
cheaper, more elegant, and could be erected in one span, and 
ask why all the modern bridges, such as those of Westminster, 
Blackfriars, &c., are built of iron if stone is preferable. To this 
the Local Board reply that iron bridges require constant painting, 
are less durable, and are only adopted in London because “ the 
constructors, being limited in funds, have to use, not the best, but 
the cheapest materials.” 

Tenders are invited for the stone bridge, and must be sent in on 
or before the 24th inst. to the Mayor, Town-hall, Maidstone. The 
specification is very long and elaborate. We give only so much of 
it as is necessary to render clear the nature of the work to be done. 

Foundations.—The ground for the foundations is to be excavated 
to the depth shown in the drawings, or to such greater or less 
depth as the engineer shall direct. The sid:s of the excavations 
are to be properly secured, so as to prevent the ground caving in, 
and they are to be kept free from water. The foundations for the 
piers and abutments are to consist of beds of concrete 5ft. in thick- 
ness, or of such greater or less thickness as the engineer shall 
direct, and of the dimensions shown in the drawings. The con- 
crete in these foundations is to be composed and manufactured of 
the materials and in the manner hereinafter specified as Concrete 
No. 1. In depositing the concrete in these foundations great care 
is to be taken that the cement is not carried away by pumping, 
currents, or otherwise, and shoots, or such other appliances as may 
be required, shall, if necessary, be used ; but should tho concrete 
become impoverished by the washing away of any of the cement, 
it must be replaced by fresh concrete at the contractor's expense. 

Coffer Dams.—Vertical posts of sound Memel timber, 12in. 
square, are to be embedded in the concrete of the foundations in 
the positions shown in the drawings. Two horizontal wallings, 
12in by 6in.. are to be securely bolted to these posts, one at the 
level of the top of the concrete, and one at 12ft. Gin. above Ord- 
nance datum, and the space between these wallings is to be filled 
with planking of the thickness shown in the drawings, the edges of 
the planks being sawn true, so as to form a tight joint. Should 
leakage occur at any of the joints it is to be stopped by the inser- 
tion of fine wedges of pine, or by caulking, so as to render the dam 
perfectly water-tight. Each dam is to be provided with a sluice, 
not less in area than one square foot, placed at the level of the 
lowest part of the bed of the river, with proper gear for opening 
and closing the same, so as to enable the dam to be filled gradu- 
ally at times of floods or otherwise. The coffer dams are to be 
maintained at all times perfectly dry during the construction of 
the abutments and piers. Upon the removal of the coffer dams 
the vertical posts shall be sawn off at the level of the top of the 
lower walling, the space between the lower walling and the foot- 
ings of the piers and abutments having been first filled with Con- 
crete No. 1. 

Abutmentz.—The abutments are to be constructed of granite 
ashlar facing, backed with concrete, composed and manufactured 
of the materials and in the manner hereinafter specified as Con- 
crete No. 2, and are to be of the form and dimensions shown in the 
drawings. The masonry is to be composed of horizontal courses of 
headers and stretchers, alternately, the headers not to be less than 
3ft. in length and 2ft. in width, and the stretchers not less than 
4ft. Gin. in length and Ift. 9in. in width. The vertical height of 
the courses to be as shown in the drawings. The backing to be of 
Concrete No. 2, brought up with the masonry course by course. 
The whole of the exterior stone is to be smooth and fine hammer- 
dressed on the face, the quality of the work being equal and 
similar to that of the granite facing of the Victoria Embankment. 
The horizontal beds are to be fine dressed and rusticated 2in. each 
way, bui the vertical joints are to be plain and perfectly straight 
and fine dressed for at least 15in. inward ; the remainder of the 
stone to preserve its full dimensions, and to be fair picked and 
straight between. The whole of the masonry is to be set flush in 









beds of mortar of the materials and quality hereinafter specified as | 


Mortar No. 1, and properly grouted. The whole of the ashlar 


masonry is to be composed of the best close grained granite, to be | 


es to be worked of the 






approved by the engineer. The several sto 
form and dimensions shown in the drawings 
joints being true and out of winding. Grout nicks to be cut in 
all vertical joints of the ashlar work. according to the directions of 
the engineer; and slate dowels or joggles, 2in. square and 4in. 
in length, to be used where and when considered necessary by the 
engineer. The moulded course is to be fine hammer-cressed to the 
true form shown in the drawings. Four bronze shields, two 
having the borough arms and two the county arms, of a design to 
be spproved by the engineer, shall be fixed on the face of the 
abutments as shown. 

Piers.—The piers are to be constructed of ashlar masonry backed 
‘with concrete in all respecis similar to that already specified for 
the abutments, and to be of the form and dimensions shown in 
the drawings. Every alternate header is to be carried through the 
pier from face to face, as shown in the drawings, and the cut- 
waters are to be constructed of stones of the form and dimensions 
shown, and secured by slate joggles, as directed by the engineer. 
The abutments and piers are to be carried up together, so that the 
whole of the three arches may be carried over simultaneously. A 







drain of stoneware pipes, 6in. in diameter, is to be formed in each | 


pier and abutment in the positions shown in the drawings, the 


joints being made with Portland cement, care being taken that no | 


cement sball be left projecting in the interior of the pipe. Circular 
holes, Gin. in diameter, are to be cut through the ashlar granite 
facing at the level shown to form the outlets to these drains 


Centers.—The centers are to consist of eight ribs of wrought | 


iron, of the form and dimensions shown in the drawing. These 
ribs are to be supported upon transverse sills of sound elm timber, 
formed as toothed wedges, as shown in the drawing. The vertical 
posts of the coffer dams are to be carried up to the height shown 
in the drawing, and in each side arch a row of piles is to be driven, 
and in the middle arch two rows of piles, which’ are to be braced 
with diagonal braces, and surmounted by longitudinal sills, as 
shown in the drawings. Upon these sills wedges of sound elm are 
to be placed, corresponding in form and inclination to the elm 
sills under the wrought iron ribs, These wedge pieces are to be 
cased on their upper and lower bearing surfaces with fine sheet 
copper, one-tenth of an inch in thickness, and are to be well 
greased previous to being put in place. Wedge pieces of elm, 
accurately fitted, are to be introduced between the ends of the 
wrought iron ribs and the piers, so as to form skewbacks for 
the ribs, and the wedge pieces are to be supported by vertical 
timbers, 12in. by 9in., as shown in the drawings. Longitudinal 
timbers, 9in. wide and Gin. thick, are to be securely bolted 
down to the upper flanges of the wrought iron ribs, the heads 
of the bolts being let flush into the timber, and the covering 
of the centres for carrying the arch stones is to be of good 
sound fir, half timber, Gin. in thickness, to be carefully laid, 
properly levelled, and adzed off to the true curvature of the 
respective arches, On the removal of the centres the piles in 
the middle of the arches may be drawn, but those on the west 
side of the centre arch shall be cut off at the same level as the 
vertical posts of the coffer dam. Should the engineer within 
three months after the completion of the bridge give the con- 
tractor notice to that effect, the wrought iron ribs shall be 
delivered in good condition at any point in the Medway desig- 
nated by the engineer within ten miles of Maidstone. 
Arches.—The arches are flat segments of the form and dimen- 
sions shown in the drawings, and together with the skewbacks 
are to be of granite, The skewbacks both of the abutments and 


. the faces, beds, and | 


piers are to be composed of stones of the form and dimensions 
shown, not less than 4ft. upon their beds, measuring across the 
axis of the bridge. When set they are to form a true, even 
plane, the full depth of the arch stones, truly perpendicular to 
the tangent to the intrados of the arch at its springing. The 
vertical thickness of the voussoirs or arch stones is to be as 
shown in the respective drawings, and they are not to be less 
than 3ft. in width, measuring lengthways over the bridge, or 
less than 4ft. measuring across the bridge, and none of them 
are to overlap the stones in the adjoiuing courses less than 
18in. The arch stones are all to be dressed perfectly smooth 
and true, according to their respective positions, the soffit being 
truly formed to the curvature of the intrados, and the sides 
worked so that a parallel joint shall be left between each course 
of arch stones three-eighths of an inch in thickness, and truly 
perpendicular to the tangent to the intrados of the arch at that 
point. In setting the stones vertical strips of lead, three-eighths 
of an inch in thickness, 2in. in width, and the whole depth of 
the stones in length, are to be introduced—one at a distance of 
Gin. from each end of each stone; and so soon as each course 
has been completed the joints shall be grouted with neat Port- 
land cement of such a consistency as to fill perfectly the whole 
of the joints. The extrados of the arches are to be rough hammer- 
dressed. The whole of the joints of the arch stones are to be fine 
dressed over their whole surface, without any deficiency whatever. 
The outer row of arch stones forming the face of the arch are to 
be finished with an architrave moulding of the form shown, and 
the extrados smooth dressed for a sufficient depth to receive the 
face stones of the outer spandril walls The whole of the three 
arches are to be carried over together, in such a manner that no 
arch shall at any time be more than one course in advance of the 
others. 

Outer Spandril Walls, Cornice, und Parapet.—The caps over 
| the cutwaters of the piers are to be composed of granite, fine 
| hammer-dressed to the form shown on the drawings. The outside 
| spandril walls between the extrados of the arches and the cornice 
| ave to be faced with Kentish rag stone, backed with Concrete 

No. 2, of the thickness shown on the drawings. The Kentish rag 

stone is to be of the very best qvality, to be carefully selected, 
| and to be approved by the engineer, and great care is to be taken 
| that the stone is worked and set with reference to its natural bed. 
The Kentish rag stone facing is to be built in horizontal courses 
of the respective heights shown on the drawings, to average Tin. in 
thickness, and to have not less than four bond stones tailing at 
least Tin. beyond the adjoining stones in each superficial yard of 
work. The whole of the rag stones are to be nobbied truly square, 
free from broken corners, soas to ensure an appearance of perfect 
squareness in the vertical and horizontal joints without the 
assistance of pointing ; and with which object such stones as have 
been imperfectly nobbled at the quarries, or injured by their 
carriage to the works, sball, if directed by the engineer, be 
renobbled on the ground. All the stones meeting the extrados of 
the arches are to be truly nobbled to fit the same. The whole of 
the stones to be bedded solid in Mortar No. 2, to be well backed 
up with scabels or spawls, and all joints to be thoroughly flushed 
up with mortar, and the backing of concrete carried up course by 
course as the work proceeds. The stones to be laid with a close 
sunk joint, to be struck as the work proceeds, The cornice, plinth, 
and coping are to be of granite, finely dressed to the form and 
dimensions shown on the drawings, to be set with the thinnest 
points possible, and the coping stones to. be secured with a slate 
joggle at each joint 14in. square and Sin. in length. The parapet 
between the plinth and coping to be of Kentish rag stone, similar 
in every respect to that above described, and having six through 
stones in every superficial yard of work. 

Inner Spandril Walls and Covering. —Upon the completion of 

the arches the whole surface of the extrados and skewbacks shall 
be covered with a perfect coat of asphalte of the best quality, to 
be laid in one perfect and continuous sheet Sin. in thickness over 
the entire surface, and turned up 3in. in height against the outer 
spandril walls. The surface over the skewbacks is to be made up 
with fine concrete, so as to incline in every direction, with a current 
of }in. in 10ft. towards the drain pipes previously specified to be 
built into the piers and abutments. Upon the completion of the 
asphalte the inner spandril walls shall be built of the dimensions 
and in the positions shown, with sound, hard, and well burnt 
square stock bricks, laid in mortar, No. 2. The bricks are to be 
| used in a humid state, and the mortar is to be used sufficiently 
thin in the interior of the work to enable the joints to be flushed 
full without grouting. The bricks in every course are to be well 
bonded, and the several courses are to cross joint, so as to form 
the most sound and perfect work. The beds and joints in every 
course are to be kept as thin as possible, consistently with sound 
work. Each wall is to be capped with a course of Bradford 
foundation Jandings, 9in. in thickness, and ?ft. in width, bedded 
in mortar No. 2. so as to project equally on each side of the 
spandril walls. The whole surface over the inner spandril walls is 
then to be covered with a floor of Bradford foundation landings, 
9in. in thickness, bedded in mortar No. 2, and so laid that the 
longitudinal joints shall coincide with the centres of the spandril 
walls, The outer margins of this floor are to correspond with 
outer sides of the first and last of the inner spandril walls, as 
shown on the drawings. These last-mentioned spandril walls are 
then to be carried up to receive the inner edge of the foot-paving, 
which shall consist of the best granite paving, 7in. thick, picked 
true on the upper surface, joints and edges, and on so much of 
the beds as rest upon the cornice course and the spandril wal's. 
These stones are to be in one length of 8ft. lin., and are to be 
laid with a fall of 2in. towards the roadway, and to be solidly 
bedded in mortar No. 2. The joints are to be secured with cement 
| joggles, as shown. 
Wing Walls and Approaches.—The wing walls are to be con- 
| structed with concrete No. 2, faced with Kentish rag stone. They 
are to be of the form and dimensions shown on the drawings, with 
the true curvature on plan and batter thereshown. The Kentish 
rag stone facing is to be in every respect similar to that already 
specified for the facing of the outer spandril walls. The string 
| course and coping are to be of granite, fine hammer dressed to 
the form shown on the drawings, and the latter being secured with 
slate dowels at the joints in all respects similar to the coping 
| over the bridge already specified. The caps at the termination of 
the wing wails are to be of granite, fine hammer dressed, of the 
form and dimensions shown, and each to consist of one stone. At 
the Borough end and on the lower side of the bridge a flight of 
steps is to be constructed in the position and of the dimensions 
shown in the drawings, and the space beneath the same is to be 
formed into a urinal. Beyond the terminal piers of the wing walls 
at the Maidstone end of the bridge, retaining walls of concrete 
No. 2, faced with Kentish rag stone in all respects similar to the 
wing walls, are to be constructed of the form and dimensions and 
in the positions shown on the drawing. These walls are to be 
capped with a granite curb 12in. by 9in., set in mortar No. 2, no 
stone to be less than 4ft. in length, and slate dowels 1}in. square, 
and 3in. in length, being introduced at each joint. These retain- 
ing walls are to be surmounted by an ornamental cast iron railing 
3ft. Gin. in height, of a pattern to be approved by the engineer, 
and weighing not less than 56 lb. to each foot in length. This 
railing is to be firmly fixed to the granite curb with lead pro- 
perly and thoroughly caulked. The filling of the approaches is to 
be composed of dry hard material, to be approved by the engineer, 
and is to be carefully punned for a thickness of one yard behind 
the walls and abutments; and the remaining portion is to be 
formed in layers not exceeding 18in., each layer to be consolidated 
by rolling before the next is deposited. 

Roadway and Footpaths. —The filling having been brought up to 
the formation level, and consolidated to the satisfaction of the 
engineer, the roadway shall be formed of broken granite, no stone 
exceeding 2in. in its greatest dimension. Over the entire surface 
of the Bradford foundation landings covering the bridge, a bed 











of concrete No, 2 shall be spread Gin, in thickness in the middle, 





and 4hin. at the sides; the upper side being finished to a true and 
smooth surface. The thickness of broken granite over this concrete 
shall be 9in, in the middle, and 7}in. at the sides, thus giving to 
the surface of the road a camber of Sin, in its cross section. Over 
the other portions of the road to the extent shown upon the plan, 
the roadway is to be formed with a layer of 12in. of broken granite, 
the surface being finished with such curvature as the engineer 
shall direct. A small quantity of chalk is to be mixed with the 
broken granite at the surface, and the whole is to be thoroughly 
consolidated by rolling. In continuation of the footpaths over the 
bridge, footpaths of the best Yorkshire landings, 4in. thick, are 
to be laid in courses not less than '2ft. Jin. wide, and no stone to 
contain less that four superficial feet; they are to be fair tooled 
on their upper beds, and squared on their lower beds, the joints 
to be properly dressed and set in mortar composed of one part of 
blue lias lime to three parts of sand. ‘The footpaths on their 
outer side are to be bordered by curb stones of the best granite, 
not less than 12in. wide, 9in. thick, and 4ft. in length, to break 
bond well with the landings, and to be properly fitted to the paving. 
The landings and curb to be laid and solidly bedded in the best 
manner, with proper rounded stones at the corners of the pave- 
ment. Thereis tobe a paved gutter on each side of the road, to be 
laid with three courses of the best granite sets, 4jin. wide, and 
Thin. in depth, truly laid and properly grouted ; and crossings in 
continuation of the footpaths are to be laid across the roadway 
in the positions and of the widths shown on the plan, to be com- 
posed of granite sets of the same dimensions and similarly laid. 
The existing footpath on the north side of the road leading to 
the Town Wharf is to be relaid of a reduced width, tothe extent; 
shown on the plan. 

Removal of Existing Bridge.—The contract sum is to include, 
the expense of pulling down and removing the existing bridge, 
together with the foundations of the eastern abutment and the 
piers, so that no hard material shall be left in the bed of the river; 
above the level of 3ft. above Ordnance datum, 


RAILWAY ACCIDENTS. 
{Concluded from page 156.) 

General Summary.—Tho investigated train accidents for 1876 
were, then, 149 in number, against 161 for 1875, 168 for 1874, 241 
for 1873, and 238 for 1872; and the usual causes contributed or 
combined to produce them in the following proportions for each of 
the five years : 

Nos. of cases. 


Canses. 1872. 1873. 1874. 1875. 1876. 









Fracture or unloosening of couplings .. .. 4 4 4 ) H 
Defective maintenance of rolling stock .. Wt #15 5 dl 8 
” x of road or works 1 6284 —CU«ds (20 CU 
Defective construction of rolling stock .. fe 8 6 6 
A 9 of road or works a 4 6 1 4 1 
Insufficient or defective accommodation for 
the requirements of thetrafie .. .. .. LB 37 18 B3 2B 
Insuflicient establishment, long hours, or in- 
experienced servauts ee os! 26 06 . w 1 12 8 
Insutficient brake power co 00 “aah 86 8 12 6 10 2 
Defective arrangement of signals or points, 
or want of, or defective locking apparatus, 
or want of safety points or locking bars or 
Wells... nc Ge ons be. «> ce 8s etm ae ae | |6@ 3 48 
Insufficient or imadequately enforced regu- 
lations a: ans ue 00 as! 06° wa ‘ei 7 29 
Defective system for securing intervals be- 
tween trains, or want of telegraph com- 
munication or of block system ae 42 43 25 
Negligence, want of care, or mistakes of 
officers or servants as 66 os ob edu sae 298 306 “301 
Excessive speed, having regard to engine, 
road, or other circumstances... ad 6H 6 12 9 13 18 
Foggy or stormy weather, or snowstorms “2 8 9 5 


These figures are not satisfactory, either as to actual results, or 
by comparison with former years. They indicate that much is 
still required, in addition to what has been done, to provide for 
safety in working, more or less, on different systems of railway, 
and they point to the special departments in which improvements 
should be effected. The highest figure, 101, represents, as usual, 
the number of cases in which negligence or mistakes of officers 
or servants entered in these 149 train accidents; and the four 
figures, 48, 25, 29, and 23, represent, respectively, means by which 
that negligence may in a great degree be prevented, namely—(1) 
by better arrangements of signals or points or interlocking; (2) 
by a better system for securing intervals between trains; (3) by 
improvements of regulations or discipline ; and (4) by an adequate 
provision of lines and sidings for conducting the traffic. ‘Then, 






{ again, twenty-seven represents the number of cases of defective 





m enance in roads, works, or rolling stock; eight, the number 
of cases of inexperienced or insufficient servants, or too long hours 
of duty; and twenty-one, the number of cases of insufficient brake 
power. 

Brake Power.—The last-mentioned item is, in reality, a more 
important one than appears from the figure 21, because there are 
always numerous other instances in which collisions might be 
preveuted, or their serious consequences might be averted, if engine 
drivers and guards had in their own hands the power of readily 
stopping their trains, or if the brake acted of itself at once on 
the happening of an accident. There is, it would seem, no im- 
provement which would do more to prevent accidents, or to miti- 
gate their serious consequences, than the use of continuous brakes ; 
and the time has now come when it is incumbent npon the railway 
companies to agree amongst themselves as to which of the various 
systems of continuous brakes which have been brought forward is 
best adapted for genera! adoption. It is for the companies to con- 
sider the various conditions which such brakes should fulfil, and 
to decide upon the system of brake which best complies with 
those conditions. An instructive example has been set by the 
Belgian Government, who have recently, in the report of a com- 
mission specially appointed for the purpose, adopted a continuous 
brake for the Belgian State railways; and it is much to be re- 
gretted that the railway companies of this country have not com- 
bined for a similar object. 

1. Continuous Brakes under controlof Engine-drivers.— The means 
of using continuous brakes under the control of the engine-drivers, 
is of the greatest importance, inasmuch as it would be applicable 
in the greater number of accidents, because it is the engine-driver 
who generally first becomes aware of danger, or of the necessity 
for avoiding it. Where an engine-driver sees any obstruction or 
obstacle in his way whilst travelling, whether a slip in a bank, or 
a fall of earth or rock in a cutting, or a horse or cow, or a vehicle 
or gate ata level crossing, or a trolley on the line, or another 
engine or train—on the line, or at a station or junction—or a 
vehicle or part of a load thrown across the line on which he is 
travelling from a train proceeding in the opposite direction ; or 
where any part of his engine fails, or if it leaves the rails at facing 
points or otherwise, or if he sees an imperfection in the permanent 
way, the risk will be very much fer or he may be able to avoid 
a serious or fatal accident, if he is able at once to apply a brake on 
his engine and on every vehicle in his train; and the rapidity with 
which he may be able to bring this retarding force to bear through 
the whole train is an important element, especially in foggy weather, 
or snowstorms, or in heavy rain, or in darkness, or when his view 
is from any cause obstructed. In looking through the reports of 
the different inepecting officers, the accidents are constantly attri- 
buted to a want of caution on the part of the engine-drivers in 
approaching distant or other signals, or in passing them, or in 
approaching at too high a speed places known to be more or less 
dangerous or likely to be obstructed, or to the rails being slippery, 
or the view being limited ; and great fault is found with these men 
from time to time. But they have, in fact, been more or less 
trained to risk by being timed to run at excessively high speed, 
with trains that cannot be stopped, sometimes in 1200 yards or 
more ; and they are told when collisions occur that they have been 
running incauticusly, and that they ought to have had their trains 
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under contrel. This really means running on many portions of 
their journeys at speed which would not admit of their keeping 
time, and especially in bad or foggy weather, with slippery rails 
and heavy trains, hese difficulties may be obviated in a greater 
or less degree by the use of continuous brakes, by means of which 
they may be able to bring their trains to a stand in 300 in place of 
1200 yards. They may then work with more confidence, and with- 
out running continual ris’:; they will be able to obey the regula- 
tions which direct them to have their trains under control; they 
will not lose so much time in checking speed as a precaution at 
necessary places; discipline may be better maintained amongst 
them; the excuses or allowances which might now fairly be made 
for them, but which they do not always get the benefit of, will no 
longer be required. Their lives, as well as the lives of their 
passengers, will be preserved instead of sacrificed in many a case 
of unforeseen emergency. 

2. Continuous Brakes under Control of Guards, —The means of 
employing continuous brakes, under the control of the guards, is also 
of great importance in a considerable number of accidents. When 
an engine driver is considered to be running at too high a speed, 
or is seen to be disobeying signals; or when a carriage in the train 
leaves the rails, or becomes disabled by losing a tire, or by the 
fracture of an axle, and is dragged along off the rails unknown to 
the engine driver, but known to one of the guards; or when a 
carriage takes fire ; or if an engine driver is overrunning at station 
at which he ought to stop, or is wrongly running on a single line 
with the risk of meeting a train in the opposite direction; or when 
a gant may have seen a hand signal on the line, or from a signal 
cabin or station, or from a passing train—in all such cases the 
guards may usefully be provided with the means by applyirg con- 
tinuous brakes of bringing the engine and train to a stand. And 
this is, in fact, the best means that can be afforded to them of 
attracting the attention of the engine drivers, There were several 
cases of this description in the accidents of 1876, besides the nume- 
rous others which were not investigated. 

3. Continuous brakes with automatic action.—In order to have 
the means of employing continuous brakes automatically, it is 
necessary to have brake power on the engine and on each carriage, 
and appropriate fittings on every vehicle in a passenger train so 
arranged that the brake shall be self-applied throughout tne train 
immediately on the separation of the couplings in any part of it, 
to meet certain contingencies which too often arise. When, for 
instance, a train suddenly leaves the rails, and the engine, as not 
unfrequently happens, turns over on its side, or end for end, and 
wheels uppermost, the engine driver and fireman have no time to 
do anything, or even to look for their own safety, and it is a ques- 
tion of life or death to the passengers to have the brakes self- 
applied instantly on every vehicle, to check the speed at the same 
instant, and to prevent the leading carriages from being destroyed 
by the momentum of those behind them. The accidents during 
the past year—near Lowestoft on the Great Eastern Railway, at 
Claverdon on the Great Western Railway, at Long Ashton on the 
Great Western Railway, at Calne on the Great Western Railway, 
near Croydon on the Brighton Railway, at Cornbrook on the Man- 
chester South Junction and Altrincham Railway—were instances 
of this description, Then, again, when after any failure or defect 
of the permanent way or rolling stock, the couplings became 
separated, instant seif-application of the brakes is very desirable, 
to avoid risk or prevent serious consequences ; as, for instance, in 
the cases too fatal and too well known, at Wigan and Shipton, 
where the leading parts of the trains went forward whilst the 
hinder parts were dashed to pieces; or in the case at Hatfield on 
the Great Northern Railway, last September, where, after the 
failure of a crank axle, the train could only be brought toa stand, 
after it had separated into three parts, in 927 yards; or at Bally- 
shannon last year, when a composite carriage, after becoming 
separated with other vehicles from the train in front, ran down 
the slope of an embankment ; or where the carriages became sepa- 
rated from the engine in the Calton tunnel near Edinburgh ; or 
when engines become separated from their carriages, or the car- 
riages from one another, as in the case of such a violent collision, 
without previous warning, as the first collision on the Great 
Northern Railway at Abbott’s Ripton, Another instance during 
the past year was at Killarney Junction, on the Great Southern 
and Western of Ireland Railway, where an engine, after mounting 
at facing points, broke away from its train and fell over on its side 
on its driver ; and another at Drem, on the North British Railway, 
when, at a speed of “i, miles an hour, the last two vehicles of a 
train left the rails and broke away from the train without the 
knowledge of the engine-driver. There were numerous other cases 
of casualties reported to the Board of Trade, already referred to, 
in which much risk would have been avoided if the trains had 
been supplied with self-acting brakes. 

On the other hand, there have already been thvee instances, of 
which the particulars will be found in the précis, illustrating 
the advantages of automatic action, with continuous brakes, on 
the Midland Railway, the first at Heeley, where the leading wheels 
of the truck of a Pulman’s car dropped between the rails, and the 
front part of the train which was travelling at sixty miles an hour 
went forward; whilst the rear carriages acted upon by the 
automatic brakes came to a stand immediately behind the car ; the 
second at Ormside, where some wagons, falling on a passing pas- 
senger train, caused a separation in the leading part of it ; and the 
third at Whitehall Junction, near Leeds, where, in the course of a 
collision, an engine became separated from a train, and the carri- 
ages were stopped by the self application of the brakes. It is 
therefore to be remembered that in the cases of collisions, and of 
passenger lines being suddenly obstructed by vehicles from other 
lines or from sidings, or otherwise, as wellas of trains or parts of 
trains leaving the rails from defects of the road or rolling-stock, 
automatic action in brake-power, in other words brake-power 
which becomes at once self applied on any accident happening to 

the train, is an element of great value. But, whether brakes be 
applied by the engine driver, or by the guard, or both, or automa- 
tically, it is essential that their action shall be instantaneous, so 
as to — that they shall be applied in cases of emergency in 
the shortest possible time; and it is also essential that there 
should, on continuous systems at any rate, be uniformity of brake, 
so that when vehicles from one line are connected with trains of 
another line the brake power may be available for both, 

Interlocking of Signal and Point Levers and absolute Point 
Working.—The progress made during the past year in the inter- 
locking of signal and point levers, and in extension of the block 
system of working, has no doubt contributed materially to safety 
in railway working. From the return just presented to Parliament 
the progress in the United Kingdom in the interlocking of signal 
and point levers is represented by a percentage inerease of 6 per 
cent., and the progress in the application of the absolute block 
system to a further proportion of 7 per cent. on the length of rail- 
ways open for passenger traffic. 

Intercommunication in Railway Trains.—In an appendix is a 
report by Sir H. Tyler upon the system of electrical communication 
between passengers and guards now being applied to the trains of 
the London, Brighton, and South Coast Railway Company. This 
system has been approved by the Board of Trade in place of that 
previously sanctioned by them, and hitherto in use on that com- 
pany’s line. This refers to Messrs, Stroudley and Rusbridge’s system 
of electric communication, which has been tried with much euccess, 
and is recommended by Sir H. Tyler, The Brighton Company 
intends adopting it on all their trains, Mr. H. G. Calcraft con- 
cludes his report by calling attention to the serious loss the 
departmen* has sustained by the resignation of Captain (now Sir 
Henry) ‘Tyler. 








TRACTION ENGINES.—The Rye Highway Board, acting under the 
advice of counsel, has decided to prosecute the owners of all trac- 
tion engines with ‘‘rough soled” wheels which shall be found 
travelling in the district after the 15th of the present month. 
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SEED-BEARING METEORIC STONES. 

§1n,—In an age when wooden nutmegs, woolly horses, and living 
mermaids are in the ascendant in the West, and when atrocities 
larger than any enormous gooseberries of home growth flow to us 
from the brains of newspaper correspondents in the East, it is 
meet that Cir William Thomson should ride to the British Asso- 
ciation astride a seed-bearing meteoric stone, and should appro- 
priately shout, as he did on Friday last, down the throat of a 
palpitating telephone, ‘‘Don’t you think we had better stop, as 
we're getting silly?”—a remark, by the by, almost identical with 
the reproof which Sir John Lubbock told the Royal Institution, 
that his little girl once gave to her small brother Johnny, when too 
much goose was in course of consumption at the family dinner. _ 

A man of grooves necessarily looks at every subject from his 
own special standpoint, and Sir William Thomson, the physicist 
and mathematician, after arguing that a Colorado beetle or lichen 
might live upon a meteorite, and reach the earth unscathed even 
when the stony steed was made white hot by friction against the 
atmosphere of the earth, regretted only that he could not deal 
with the previous question, how the potato bug first fixed itself 
upon the stone—a purely mechanical problem. The stronger and 
simpler objections to his theory, which, until he began to fight for 
it, might have been supposed to have been originally put forward 
by him at the Glasgow meeting as a joke, are not so intimately 
connected with the subject dered at Section A. Assuming a 
meteoric stone to travel in an elliptical orbit—as many of its 
fellows are known to de—round the sunonce in, say, thirty years, 
and to have made some thousands of those journeys, what was the 
Colorado beetle or lichen, during that period, to “‘ eat, drink, and 
avoid,” to quote a popular advertisement? Meteoric stones consist 
chiefly of nickel and iron, and are as edible and gas and water- 
producing as knife-blades, unless organic matter is burnt off their 
surfaces during their passage through the atmosphere; but Sir 
William Thomson’s own argument was all intended to prove that 
if organic matter existed on their surfaces, some of it ought to be 
discovered uninjured in the crevices of the stones after they reached 
the ground. No such organic matter has been found. The tendency 
of the physicist is to look only at mechanical and mathematical 
difficulties ; the biologist, who is a better person to deal with this 
problem, would give preference to the consideration of the higher 
conditions necessary to the sustenance of animal life. 

Even if there were more probability of truth about this theory of a 
beetle living on an erial knife-blade for some thousands of years, it 
would but shift the problem of the origin of life from this world under 
our observation to another beyond our ken. But evolutionists do 
not for the most part desire any such wild speculations in their 
support. Many of them assume that by the inherent powers of 
matter vegetable life was first evolved, then animal ; and it must 
be admitted that there is strong evidence of processes of develop- 
ment being at work in the animal kingdom. But the chief diffi- 
culty is that they cannot by experiment or otherwise discover the 
starting point; they cannot explain how the first animal or 
vegetable cell was formed—and all living things are built up of such 
oaks, Formic acid, once obtainable chiefly from the bodies of ants, 
can now be made artificially ; and the oxalic acid, once obtained 
from sorrel, can now be made by man, yet the chemist sees no hope 
of ever being able to make the simplest vegetable or animal cell. 
Recent experiments, again, tend to show that living organisms are 
produced only from previously living organisms, and will not sponta- 
neously develope in easily putrescrible liquids shut out from contact 
with germs. Consequently, physicistsand men of groove, in attempt- 
ing to chain us down to refreshing contact with mother earth, and in 
intimating that we are orphans in the present stage of existence 
and nonentities in the future, do not always call all the public 
attention they have the power to do to the undeniably missing 
links in the chain of their own evidence. A blacksmith who 
turns out most excellent work—which is the quintessence of 
mechanical veracity—is not necessarily the most competent 
authority to criticise the architecture of the bridge on which his 
work is expended by the designer ; and a man who can weigh, and 
measure, and calculate, has not therefore necessarily the best order 
of mind to deal with religious problems. As a matter of fact, it 
may further be pointed out in this category, that scarcely any 
mathematicians have been great poets—yet poetry is the highest 
and noblest form of human thought, and exercises more influence 
over the highest hopes and aspirations of men than all the 
agebraical problems ever formulated, or all the mechanical 
manipulations ever performed with glass bottles or blacklead 
crucibles. 

Professor Tyndall publicly regretted at the Liverpool meeting of 
the British Association that fate had made Professor Huxley a 
biologist and not a physicist. If Professor Huxley had been a 

hysicist, and had spent his whole life in dabbling in pans and 
Kettles and retorts at the Royal Institution, and had discovered 
three new lines, one circle, and two ellipses in the spectrum, would 
he have better served the public than in dealing with living beings ? 
—than in pushing on with giant influence, and in the face of 
opular clamour, that education system which is now a fact, and 
is shedding its influence over thousands of homes in England where 
ignorance would have reigned supreme, and would have handed 
down its legacy of sin and sorrow to millions yet unborn? The 
greater minds deal with the living man rather than the matter he 
treads beneath his feet, and Professor Huxley need not regret that 
he is no mechanic. The study of matter does not necessarily 
evolve morality or nobility in the individual, or stimulate him to 
alleviate the sorrows of mankind. The physicist is, however, most 
competent to deal with matter, the idealist to rule in the world of 
mind; and matter being subservient to mind, great poets and un- 
fettered idealists will always exercise more influence over the 
thoughts and affections of men than mere men of narrow grooves 
who quit their useful and honourable mechanical and mathematical 
ciality, under the mistaken impression that their work fits 
them to speak authoritatively on subjects which they 5" to 





understand, 
Plymouth, August 20th. 


TESTING STEAM ENGINES. 

Srr,—Will you permit me to add a few words on this subject to 
what has already been said in your pages concerning it? I under- 
stand you to mean, in your reply to “‘ Test” last week, that you 
**had nothing to do with the temperature of the condensing water,” 
because that was already disposed of by Mr. Fletcher. If this is 
not the case, perhaps you will set me right. 

It appears to me, however, that in the line of reasoning you 
have taken, an error is involved by resorting to steam tables to 
show the actual quantity of heat ina pound of steam. I know 
that these tables have been prepared to show the temperature from 
32 deg., but they are in every respect inaccurate. In the first 
place, steam for practical purposes does not exist at 32 deg.; and, 
secondly, steam never has such a thermometrical heat as that stated. 
Of course it is understood that the figures given mean something 
else equivalent to thermometric heat. But is it not time that 
some one broke through the old rules and gave us a set of tables 
which would really show the properties of steam? For example, 
in Clark’s tables, a pound of steam at 501b. pressure is said to 
contain total heat in Fah. degrees, from water at 32 deg., 1167°1. 
This is right in a sense, but only in a sense; and before we can 
use the figures properly, we have to add the 32deg. and measure 
from zero, which gives us 11991 deg. as the temperature. Now, 
zero has no more to do with the matter than 32 deg., and is much 
more misleading, It is certain that one pound of steam of 50 |b. 
pressure represents 1167‘1 units of heat—that, in a word, so many 
units of heat were absorbed by it since it was water at 32 deg. 
And so far the thermometric temperature is truly the equivalent 





of the units. But what shall I say of the figures 11991? They 





represent nothing, and how any man can use them I do not under- 
stand. They show neither the units of heat in the steam nor its 
temperature ; for water at zero is in the condition of ice, and a 
pound of this ice will absorb 16°12 on being raised to the melting 
point, and in melting it will absorb 142°7, so that a pound of water 
at 32deg. really contains 158°82 units of heat, and this is the 
quantity, and not the meaningless 32 deg., that we ought to add 
to the temperature (?) given in steam tables. I suggest, therefore, 
that tables be prepared so that for 501b. of steam, for example, we 
should have ‘‘ sensible temperature 281 deg.; total units contained 
in a pound of steam from zero 1325°92; units from 32 deg. 1167‘1,” 
and soon. We should then be able to see almost at a glance how 
many units of heat altogether pass through an engine, instead of 
using steam tables which are really misleading. 

And now, with your permission, a word concerning Mr. Farey’s 
process of testing engines. May I ask any of the gentlemen 
interested in the subject whether the system has ever been tried 
with a Cornish engine without a jacket, and what has been the 
result? It seems to me that owing to the pause at the end of 
each stroke the facilities offered for cooling by radiation of the 
steam shut up in the cylinder are enormous, and that as a result 
the coefficient of such an engine, obtained as Mr. Fletcher 
obtained those you printed a week or two back, would show a 
much more favourable result than it ought. I may be wrong on 
this point. Perhaps some one who has tried the experiment will 
enlighten me. J. D, WILKINS. 

Hull, Sept. 3rd. 








SocteTy OF ENGINEERS.—-Arrangements have been made for a 
visit of the Members and Associates of the Society, on Wednesday, 
the 12th instant, to the locomotive works of the Great Eastern 
Railway at Stratford. Members and Associates will ble at 
the works at 12.45. A convenient train will leave Live: 1-street 
—Great Eastern Railway Station—for Stratford at 12.30. 


CASTLEFORD IMPROVEMENTS.—At a omg 4 of the Castle- 
ford Local Board, held on Thursday, the 30th of August, Mr. 
Malcolm Paterson, C.E., was appointed as engineer to design 
carry out, and apportion the cost, if necessary, of the works 
required in the private improvements of Castleford, consisting of 
the drainage, forming, metalling, curbing, and paving of about 
sixty streets. This work, which experience has proved to be of 
urgent necessity, will form the complement of the main drainage 
and public streets improvements of the district, now being carried 
out under Messrs. Paterson and Wheater. 

Dover Harsour.—A parliamentary paper has been issued con- 
taining the recent reports on Dover Harbour. Sir John Hawk- 
shaw, in a letter to the Board of Trade, estimated the expense at 
£45,000, of which £41,000 was required to restore the superstruc- 
ture destroyed by the storm on New Year’s Day, and removing 
the débris. An additional £4000 was necessary for protecting the 
foundations and for a new jetty. Mr. Druce, C.E., has also made 
a report to the Board of Trade, in which he makes some sugges- 
tions. It is added in the paper—‘‘The above reports are at 
present only submitted for the consideration of the Government, 
ay relate to more than the repair of damage done by the 
storm. 


THE VALUE oF Pic Iron In NEW York.—During last month 
sales of iron, amounting to several thousand tons, were made 
at an advance on former prices. The market for immediate 
delivery showed no change, with but very little business. The 
strike in the Hazleton region has a tendency to make the furnace 
companies more cautious in their sales. About half of the miners 
in that district are on strike, but the belief prevailed that all the 
men were more likely to be at work in a few days than that those 
men at work would stop. No. 1 foundry annealed pig was 
quoted at 18 to 19 dols.; No. 2 foundry, 17 to 18 dols.; and forge, 
16 to 17 dols. In Scotch pig, Coltness was quoted at 26 dols. 
50 cents ; Eglinton, 24 dols. 50 cents ; and Glengarnock, 25 dols. 
50 cents. Steel rails fetched at mill 42 to 45 dols.; and iron rails, 
33 to 36 dols, 

THE TELEPHONE IN PRACTICAL OPERATION. — Hitherto no 
speaking signals to the surface have been possible in mines of great 
depth, and cord signals have been very indefinite. On Tuesday 
Dr. Foster, Government Inspector of Mines, and his brother, an 
eminent London electrician, conducted experiments at the Eliza 
Mine, St. Austell, with the telephone, which has never been tried 
in a mine. The little instrument, attached to a covered copper 
wire, was sent down the ventilating shaft, and within a quarter of 
an hour speaking at the bottom of the mine was distinctly heard 
at the top, and songs were sung and questions asked and answered, 
demonstrating its thorough adaptability to mines. It was used by 
miners and others who had never seen the instrument before, and 
being so simple, efficacious, inexpensive, and quickly fixed, it 
might be readily adopted in every mine in the country. 
alarm calls attention when speaking is desired at either end. The 
importance of telephones in mining operations can scarnely be over- 
estimated, as the wire and instrument are portable and can be 
carried to the extreme point of any mine. Its use is suggested 
instead of the signal cord in railway trains. 

FvuEL USED TO SMELT A Ton oF IRoN.—In January, 1876, the 
Cedar Point furnace at Port Henry, N.Y., made iron with acon- 
sumption of 1°26 tons of anthracite coal to a ton of pig iron. The 
Crown Point Furnace at Port Henry, N.Y., uses 1°64 tons of 
anthracite coal te a ton of pig iron ; the Bay State Iron Company, 
at the same place, uses 1'33 tons of anthracite coal to a ton of pig 
iron, and the Fletcher Furnace at Buffalo, uses 1°399 tons of 
anthracite and ‘028 ton of coke, or 1°427 tons of the mixture, to a 
ton of pig iron. In 1871, at the Glendon Ironworks in the 
Lehigh Valley, Pa., an open-top furnace used 1°19 tons of anthra- 
cite coal to a ton of pig iron ; in 1872 the same furnace with a 
small cone top used 1°325 tons ; and in 1873 the same furnace with 
a double cone top used 1'205 tons. The Thomas Iron Company, in 
the Lehigh Valley, Pa., in the last six months of 1875, use an 
average of 1°75 tons of anthracite coal (which at 3°41 dols.a ton, 
cost 5°96 dols.) to a ton of pig iron ; in the five years embraced in 
the period from 1869 to 1873 their average consumption was 1:978 
tons of anthracite coal to aton of pigiron. The Stewart Furnaces, 
in the Shenango Vailey, Pa, use 1891 tons of raw bituminous 
coal and ‘229 ton of coke to make a ton of pig iron, a total weight 
of 2‘12tons. The Brazil Furnace, Indiana, used, in 1872, 2} net 
tons of raw coal to a gross ton of pig iron. The coal then cost 
from 1°23dols. to 1°75dols. per ton at the mine. In 1872 the 
Fletcherville Furnace in Essex County, N.Y., used 0°95 ton of 
charcoal tosmelt a ton of pig iron. The Deer Lake Furnace, No. 1, 
in the Lake Superior region, uses 1°073 tons of charcoal to a ton 
of pig iron ; Deer Lake Furnace, No. 2, uses 1°097 tons of charcoal ; 
Morgan Furnace, in the same district, uses 0°853 tons of charcoal ; 
Bay Furnace uses 0°858 ton of charcoal; Fagette Furnace uses 
1040 tons of charcoal ; and Elk Rapids Furnace uses 0°884 ton of 
charcoal. One of the furnaces of the Clarence Ironworks, 
England, uses 1°125 tons of coke to a ton of pig iron, and a furnace 
at Pouzin, France, uses 1°2 tons of coke to a ton of pig iron. Mr. 
William E. S. Baker, secretary of the Eastern Ironmasters’ Asso- 
ciation, has published a table of the cost of the materials used in 
making a ton of pig iron each year from 1850 to 1875, in which he 
gives 2°859 tons of anthracite coal as the average consumpticn of 
fuel to a ton of pig iron at a furnace on the Susquehanna river in 
Pennsylvania ; in 1875 the coal used to smelt a ton of pig iron cost 
721 dols. In 1875 Mr. John Fulton, then of Saxton, Pa., in the 
Broad Top coal-field, estimated that to smelt a ton of pig iron 
would require 1°75 tons of Broad Top coke, 1°75 tons of Connells- 
ville coke, or 2 tons of anthracite coal. At that time he stated 
the cost of each fuel at Harrisburg to be as fellows :—Broad Top 
coke, 3°78dols, per ton; Connellsville coke, 4°25dols. per ton ; 
anthracite coal, 4°50dols. per ton. The cost of the fuel used to 
smelt a ton of pig iron at Harrisburg was then as follows :—Broad 
Top coke, 6°614dols.; Connellsville coke, 7°43$dols.; anthraci 
coal, 9dols.—Zhe Bulletin of the Iron and Steel Association. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 





PARIS.—Madame Boyrveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA,—Messrs. Gerop and Co., Booksellers. 

LEIPSIO.—A. TwieTmever, Bookseller. 

NEW YORK.—Tae Wittmer and Rooers News Company, 
31, Beekman-street. 











TO CORRESPONDENTS. 

*,* In order to avoid trouble anu woususion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not ily tor publication, but as a proof of 
geod faith, No notice whatever will be taken of anonymous 
communications, 

A. E. M. (Surveying).—A letter lves at our office for this correspondent. 

H. R.—State within a little the date of the paragraph to which you refer. 

D.—Mr. P. Le Neve Foster, Society of Arts, John-street, Aaelphi, London. 

R M.—We have not seen any description of the invention. You can no doubt 
see a copy of the specification at the free library in your town, 

R. R.—Many thanks for your letter. We appreciate what you say. Jt is to 
be regretted that in your jirst letter you did not state the circumstances 
under which it was written. It is almost incredible that the «executive 
officers of a man-of-war should be so desperately ignorant of the construction 
of steam machinery that they could be taken in by a transparent hoaz. 











SPRING WASHERS. 
(To the Bditor of The Bngweer.) 


Srr,—-Can any of your readers give me the direction of the makers of 
Grover's patent spring washers ¢ J.C. M. 
Leeds, Aug. 30th. 
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THE EDDYSTONE REEF. 


Ir was announced by Mr. Douglas, the Lighthouse 
Engineer to the Trinity House, as part of a communica- 
tion made on the 22nd of August to the Mechanical Section 
of the British Association assembled at Plymouth, that it 
had been determined soon to take down and remove the 
Eddystone Lighthouse, and to construct a new lighthouse 
of larger dimensions at a point 120ft. to the eastward of 
the existing structure, or so much further in from the 
edge of the precipitous descent into very deep water, 
which forms the edge of the Eddystone reef, abruptly 
terminating it upon the westward. The reason assigned 
was that the western face of the reef is known to be so much 
shattered and undermined by the strokes of the sea acting 
upon it for ages, that it is feared a considerable portion may 
suddenly break off and fall into the deep water, carrying 
the lighthouse along with it. The hope was added by 
Mr. Douglas that the noble work indissolubly connected 
with Smeaton’s fame as an engineer, although it might 
not be suited for re-erection on the Eddystone reef, 
might, when taken down stone by stone, have found for 
it some new and enduring resting-place when re-erected as a 
lighthouse on some other and less exposed point of the 
Southern coast. We have so recently in our accounts of 
lighthouse models exhibited at South Kensington* 
described with some fulness of detail, the structure 
of the Eddystone light, that it is unnecessary here 
to allude to it again further than to express our 
doubts of the practicability of taking down stone by 
stone the Eddystone tower and removing its parts in a 
sufficiently uninjured state for re-erection anywhere else. 
Smeaton in his great work declared that his object in the 
details of construction of his tower was the production of 
a monolith so solid and firm as to be but a prolongation 
upwards of the rock upon which it stood ind to which it 
was effectually united at the base; and those of 
our readers who have with the eye of practical 
masons examined the designs of each course of masonry 
in the tower engraved in Smeaton’s great work, and 
considered the multiplied dovetails and stone joggles 
by which every stone is united vertically and horizontally 
with every other by which it is mandi and who bears 
in mind the extreme closeness of all the joints, the 
admirable fitting of all the adjoining surfaces, the dove- 
tails included, upon which Smeaton insisted, and upon the 


bog * Vide Tuk Enorneeer, vol. xiii, 1876. 








fact that the cement was composed of a fine quality of 
pozzuolana or hydraulic mortar, will, we expect, coincide 
with us in opinion that such an amount of shattering and 
dislocation must inevitably attend the wedging asunder of 
the stones as would ane a large proportion of them 
incapable of re-erection, or in any case, if re-erected, they 
would form little more than a sham resemblance of the 
Eddystone tower as it left Smeaton’s hands, and as after 
the lapse of not far short of one hundred and twenty years 
it still stands erect and uninjured. If the existing tower 
be really in danger from the probable failure of the rock 
itself upon which it stands, the preservation of its materials 
is rather a matter of sentiment than of real importance. 

Two questions for more immediate practical considera- 
tion arise as to what substitute is to be found for 
the existing lighthouse—first, how near to the present 
may a new tower be constructed so as to ensure a 
sound base on which it may rest for some centuries 
to come at least; secondly, the far greater question 
starts up, whether, in the existing condition of engineering 
knowledge, it might not be better to get rid of the exist- 
ing Eddystone reef altogether, rather than merely mark its 
place for the mariner by any new tower whatever. It is 
reported that considerable surprise was expressed by those 
who heard at Plymouth, probably for the very first 
time, that the Eddystone reef itself was in danger of 
falling to pieces, while the lighthouse which it supports 
was uninjured. This was not unnatural, for lighthouse 
engineering is but little known popularly. Those, how- 
ever, who have given more than ordinary attention 
to this branch of engineering construction have been 
long made aware that the safety of the Eddystone, 
dependent upon the stability of its rocky base, was at 
least doubtful. Not many years after the Eddystone light 
was first shown, it was remarked by the light-keepers that 
during and after very heavy storms from the westward a 
slight tremor, amounting at times to a short and abrupt 
oscillation, was felt in the tower, coming up, as it seemed, 
from the mass of rock situated far beneath. That the 
impulse producing this alarming movement was due to the 
tremendous stroke or send of the Atlantic wave from the 
westward being arrested in its progress at high velocity 
and through deep water by poll, meeting and being 
arrested by the comparatively mural face of the reef to the 
westward, and not by any weakness in the tower itself, 
was proved by the observation that the tremor was felt 
after heavy gales, after wave action at the surface had 
almost subsided, and when at low water the tower itself was 
absolutely untouched by the lash of the sea, while the 
ground swell which smote the rocks far beneath was still in 
action. It is also believed with a high degree of probability 
—although we are notaware that any proof derived from 
experiment or observation has ever been obtained, or, indeed, 
ever can be obtained, in assurance of the fact—that the por- 
tion of the reef upon which the lighthouse actually stands 
overhangs its base to some extent. Inference also pointed 
to the conclusion that such oceanic violence as could shake 
the entire reef, and make it “tremble to its caverned 
base,” must necessarily be attended with great submarine 
dislocation and shattering of the cliff itself. In the ex- 
treme difficulty, if not impossibility, of obtaining any exact 
knowledge as to the condition of the rock beneath and 
above the Eddystone, beyond a very few fathoms below 
the surface at low water, it does seem that to erect a new 
tower within 120ft. of the existing one—such are the 
figures reported—would give a most inadequate guarantee 
for the stability of the new erection, or indeed that any 
real assurance is possible for the durability of this or any 
other similarly situated structure, of the condition of the 
foundation of which we really know nothing. 

The second question which we have above suggested 
then forces itself upon our attention. Are we obliged to 
continue a light at all upon the Eddystone reef? Why 
may we not rather get rid of the reef itself bodily ? 
Were the rocks everywhere removed to a depth of eight 
fathoms below the average surface of low water, we 
presume there would be a sufficient depth to assure 
the safety of any vessel passing over the rock. The 
power of ablation by the swift stroke of explosive agents 
such as dynamite enables the engineer now to operate in 
the removal of rock masses under water to an extent and 
with a facility not dreamt of twenty years ago. Water 
itself, from its high resistance and the absolute and uniform 
continuity of its particles, affords a fulcrum so perfect to 
the stroke of explosive agents when fired at the surface of 
contact with rocks beneath considerable depth of water, 
that the rock itself, however intractable, readily yields to 
the blow, so that the explosive, even if laid simply on the 
surface of rocks covered by a few feet of water, is blown 
away, while the water above is but little disturbed. It is 
not necessary, therefore, to resort to complicated and difli- 
cult operations for perforating for the receptacle of the 
explosives, such as were, upon a vast and expensive scale, 
employed for the ablation of the Hellgate reef in New 
York Harbour. Nor, indeed, would it be necessary to 
resort to any diving-bell works, for, as may be seen by 
our illustration, there would be no difficulty in jumping 
large vertical holes from the summits of the jagged points 
of the reef down to any necessary depth, and exploding at 
the bottom of these enough dynamite contained in tin- 
plate canisters to blow away the whole of each peak and a 
considerable depth of rock below its base, and this by very 
moderate charges. Nor need the work be tidal only, for 
very simple staging securely fastened to each peak of rock 
in succession, might enable the jumping operations to be 
conducted without interruption. Our map, it should be 
noted, may not be perfectly accurate now, though at the 
time of its construction by Smeaton it undoubtedly 
was characterised by his usual exactness. Any differ- 
ence, however, that time may have made will, it 
is most probable, be in favour of the removal of 
the rocks. Doubtless, however, some simple form of 
cavity, such as might be readily produced at the Eddy- 
stone by means of the diving-bell, would greatly add to 
the efficacy of the explosive and expedite the work of 
removal. No engineer, we imagine, will deny the general 
proposition that where the use of a lighthouse is to mark 





the position of a certain reef or shoal, it will be prefer- 
able, if practicable, to get rid of the obstruction to the 
mariner altogether, rules than merely mark out for 
him where the obstruction lies. If the practicability be 
admitted of thus dealing with the problem, it resolves 
itself in great part into a question of comparative 
cost. Besides the original outlay for a lighthouse tower 
and its apparatus, there is a certain constant annual 
expense for ever to be incurred in payment of light- 
keepers, and for illuminating and other stores, as well 
as repairs. Against this we have, on the other side, 
a large expenditure to be incurred during a limited 
number of years for the removal of the source of 
danger, after which all further expense is at an 
end, We are not here in a position for want of data, 
even had we space at command, to go into any calculation 
as to the comparative cost of constructing and maintaining 
for such period as one or several centuries a light upon the 
Eddystone reef, or destroying the reef altogether, but were 
the latter even many times the greater of the two, we are 
disposed to believe it the more advisable operation. We 
give on page 163 a plan taken from Smeaton’s account of 
the Eddystone, from which the respective positions of the 
rocks and the depth of water close round them at low water 
spring tides will be seen at a glance. The comparatively 
small size and the needle-like form of most of these rocks 
give some idea of the facility with which they might be 
- anes and removed into the deep water close round 
them. 


STEAM ENGINE ECONOMY. 


In our impression for August 24th we criticised at some 
length Mr. Fletcher’s report on two boilers and an engine 
which he tested for economy at Messrs. Craig’s Paper Mills, 
Dalkeith. We by no means exhausted the subject, and 
we pro to say here much that, for want of space, we 
were then compelled to leave unsaid. It will be remem- 
bered that we have before now pointed out the defects 
which exist in the Farey-Donkin method of testing the 
performance of engines, which method, with certain refine- 
ments calculated to render the results more accurate than 
usual, Mr. Fletcher used at Dalkeith. Our charges against 
the system-are that it does not tell us what proportion of the 
whole of the heat going through anengine is actually wasted ; 
and that it is incapable of showing with accuracy how 
many pounds of feed-water are required to produce an 
indicated horse-power in any steam engine. These state- 
ments have never been really refuted, and Mr. Fletcher’s 
report directly confirms them. We have shown in our last 
article on this subject that a well-marked discrepancy 
exists between the figures given by Mr. Fletcher and those 
obtained by multiplying the heat contained in a pound of 
steam, as set forth in any good set of steam tables, by the 
number of pounds wf per horse per hour. We 
now pro to show that they are equally misleading 
if we use them to obtain the gross consumption of feed- 
water per horse per hour ; and to explain how the Farey- 
Donkin system can be employed to tell us approximately 
how much heat is wasted by external losses in any 
condensing engine—a use to which the system has not 
hitherto been applied. In the first place, we shall take 
Mr. Fletcher’s figures to prove that they do not tell us 
how many pounds of steam Messrs. Bertram’s engine 
really consumed per horse-power per hour. To this end it 
is only necessary to consider how many units of heat each 
pound of steam delivered into the condenser really repre- 
sented. For illustration we shall take experiment No. 5, 
and we shall do now what we have not done before, we 
shall include all the losses which took place in vhe steam 
pipe, regarding it as part of the engine; and instead of 
dealing with the initial pressure in the cylinder, we shall 
deal with the pressure at which the steam was delivered 
from the boiler. A reference to Mr. Fletcher’s figures will 
show that in experiment No.5 the average absolute pressure 
was about 47 lb. on the square inch. The total heat of 
this steam, measured from zero, was 1198°4 deg.; the 
temperature of the condensing water was 90°9deg. It is 
evident that each pound of steam could give to the latter 
1107°5 deg.; and inasmuch as the initial temperature of 
the condensing water was 41‘5deg., each pound of steam 
would raise }! oe = 22°4 lb. of condensing water from 


4l‘5deg. to 90°9deg. Now the actual weight of feed- 
water pumped into the boiler, and presumably sent as 
steam through the engine, was 27°69 lb. pér horse per hour, 
or for the stated horse-power a gross weight of 4889 lb. 
The steam condensed in the performance of work repre- 
sented 176°5 x 42°7 x 60 = 452,193 units. But each pound of 
steam es oem 1107°5 available units, consequently the 
weightof steam condensed tothe temperature of the discharge 
from the hot well per hour, in the performance of work, was 
sag = 408°3]b. The actual weight of steam which 
‘ 
was discharged into the condenser was less than the total 
weight of the feed-water by this 408'3 lb., which entered 
the condenser in the form of mist or water, and 
carried with it a small quantity of heat which is 
hardly worth taking into account. In other words, the 
heat delivered to the condenser was that proper to 4889 lb. 
— 408°3 Ib. = 44806 1b. of steam, and as each pound of 
steam, under the conditions laid down, represents 22°4 lb. 
of condensing water, it follows that the total weight of 
condensing water delivered from the hot well should have 
been 100,367°68 Ib. per hour. But Mr. Fletcher states that 
it was only 93,055'5 lb., and this represents only 4154 Ib. of 
steam per hour, to which must be added 408°3 lb. for work 
done. That is to say, if we use only Mr. Fletcher’s figures, 
as obtained from his observations on the condensing water, 
it would appear that 4562°3 lb. of steam and no more passed 
through the engine per hour, whereas the weight of feed- 
water really pumped:in was, we are told, 4889lb. To put 
this in pan oe orm, if Mr. Fletcher had relied on his 





hot well experiments alone he would have said that the 
consumption of water was 25°72lb. per horse per hour, 
whereas it was really 27°69 lb., an error amounting to a 
deficiency of over 7 per cent. It is unnecessary to follow 
out Mr, Fletcher’s figures regarding the remaining four 
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experiments. It will be found on examination that they | most people are vaguely aware that that splendid territorial pos- | varying and too often unhappy circumstances of Ire- 


in no case gave results which correspond with the weights 
of feed-water actually used, being, in one instance, nearly 
13 per cent. in error; and it must not be forgotten that Mr. 
Fletcher's plau of measuring in tanks the quantity of con- 
densing water used, eliminated all theerrors properto Messrs. 


. Donkin’smethod of estimating the quantity of waterdelivered 


by the aid of a notch board. We believe it may be claimed 
that Mr. Fletcher's figures prove, and that very clearly and 
fully, that we were justified in asserting that the Farey- 
Donkin system cannot tell us how many pounds of water 
per horse per hour a steam engine actually uses. In fact, 
elegant and attractive as itis in theory, its practical utility 
is extremely small. By its means we can roughly estimate 
how many pounds of feed-water per horse per hour an 
engine consumes, and that is all. So much said concern- 
ing the defects of the system, we may now proceed to show 
how it may be employed perhaps with advantage to supply 
information which may prove useful in certain cases. 

The Farey-Donkin system, then, may be made to 
show approximately how much fuel is wasted in radiation 
and conduction—that is to’say, by external losses—by an 
engine. To do this, we must ascertain how many units of 
heat each pound of steam represents. It is not necessary 
for this purpose that we should know precisely what is the 
total quantity of heat in a pound of steam of any given 
pressure, but only how much heat it has obtained from the 
fuel. It is for this amount of heat, and this only, that we 
have to pay, and we need not concern ourselves further. 
The whole of this heat, less that expended in work and in 
radiation and conduction, should reappear in the con- 
denser. We have then four quantities, three of which— 
namely, the heat expended in work, the heat rejected to 
the condenser, and the total heat imparted to the steam— 
are known; while the fourth—that is, the quautity wasted 
by radiation, &c.—is to be obtained by direct experiment, 
in a way which we can best explain by using Mr. Fletcher’s 
fifth experiment once more for the purpose of illustra- 
tion. 

In that experiment the boiler pressure absolute was 
47 lb. on the square inch. The temperature of the steam 
measured from zero was 11984 deg.; the temperature at 
which the feed-water was pumped into the boiler was 
85°22 deg.; consequently each pound of steam obtained in 
the boiler, 1198-4 — 85°22 = 1113°18 deg., say in round 
numbers 1113 deg. or units of heat. The feed-water used 
per horse per hour was 27°69 Ib.; thus the total quantity of 
heat obtained from the fuel per horse per bour was in round 
numbers 30,818 units. The performance of work absorbed 
60 x 42°7= 2562 units of heat, leaving but 28,246 units per 
horse per hour to be accounted for. Mr. Fletcher accounts, 
in round numbers, for 26,283 units. The difference, 1963 
units, represents loss by radiation and condensation in the 
engine and steam pipes, assuming that the steam was 
entirely dry. The figures thus obtained will vary con- 
siderably with different engines or the same engine working 
under different conditions, and cannot be regarded as more, 
at best, than an approximation, but are useful as far as 
they go asa means of drawing a comparison between the 
relative quantities of heat wasted externally by any two 
engines the performance of which we may wish to com- 
pare. 

Tn conclusion, we may point out that the original purpose 
with which Messrs. Farey aud Donkin designed their sys- 
tem of testing was to enable engineers to ascertain how 
much feed-water an engine required per horse per hour. 
In our impression for December 29th, 1876, will be found 
a copy of their circular of instructions, in which occurs the 
following words:—“ The process is intended to show 
the quantity of steam used per horse per hour, . . . 





knowing the quantity of condensing water and its rise | 


in temperature, the quantity of steam required may be 
calculated.” The employment of the process to obtain 
coefficients of comparative efficiency, such as those given 
in Table 6, page 131, appears to have been an after- 
thought. We have shown that the process totally fails, 
and must fail, to show with accuracy how much water an 
engine requires per horse-power per hour ; we have pointed 
out that coefficients prepared by its aid must be mislead- 
ing, because they take no account of losses which are 
common to all steam engines, and we have shown that 
the process may be used to give approximately the amount 
of this loss in any engine. That the Farey-Donkin system 
is extremely elegant and attractive we have always 
admitted ; that it may be employed with some advantage 
when it is impossible to measure the feed-water we have 
invariably asserted ; but in the great majority of cases it 
possesses nothing to recommend its adoption instead of 
the old plan of measuring the feed-water pumped into a 
boiler. It is much easier to ascertain’ the weight of a 
comparatively small quantity of feed-water than that of 
tons of condensing water. If we feel disposed to con- 
struct a coefficient of economical efficiency, we can do it 
just as readily when measuring the feed as when measur- 
ing the condensing water. We have only to ascertain by the 
aid of a steam gauge, a thermometer, and a set of tables, how 
many units of heat the steam required per I.H.P. per hour 
has obtained in the boiler, and to deduct from this the 
units of heat converted into mechanical energy. The larger 
the remainder, the worse is the engine. A coefficient thus 
obtained is perfectly reliable, because it involves no chance 
of error worth notice, provided only the boiler supplies 
fairly dry steam. How misleading the Farey-Donkin 
coefficients may be is shown by the fact that they deceived 
atrained observer like Mr. Fletcher into the belief that 
the steam jacket fitted to Messrs. Craig’s engine really 
economised fuel, whereas it did nothing of the kind. 





THE FAMINE AND INDIAN RAILWAYS, 

Now that the terrible nature of the calamity in Southern India 
is becoming more fully detailed, and its gigantic devastations are 
beginning to be impressed upon the minds of Englishmen at 
home, the subject is commanding a share of public attention 
which is only equalled by that accorded to the Russo-Turkish 
war. Everybody is ready enough to protest against the supposed 


insidious advances of Russia towards our Indian Empire, and 


| burgh by special train to sce the bridge. 





session is the “brightest jewel in the British crown ;” yet there 
are few who know to what extent we benefit by the connection ; 
how the ties between the mother country and her great Eastern 
population are maintained ; or what means exist for the proper 
relief of those who are now in such truly awful distress. The 
meetings now being held all over the country may possibly have 
a tendency to do much towards the enlightenment of the general 
public. A more intelligent view would be probable, however, if 
the annual report of Mr, Danvers on the Indian railways could 
be put into universal circulation. Mr. Danvers shows that there 
are no fewer than 6948 miles of railway in operation there, 
although that length of line is found to be very far 
from being sufficient in times such as the present. Most 
of the railway lines have, for strategetical reasons, been 
constructed in the north and north-western parts of the 
Peninsula; hence the Madras Presidency, in which the famine is 
raging, is most deficient in that which it now most needs. It 
is satisfactory to learn, however, that the Government is straining 
every nerve to meet the exigencies of the situation, and with 
that end in view has decided to construct 2500 miles of addi- 
tional railways, and will in the meantime lay down rails on the 
ordinary roads, wherever such a course of procedure is 
practicable. Our Sheffield correspondent in his letter pub- 
lished to-day gives some particulars under this head which 
will doubtless be read with interest, not only from a 
philanthropic but from a commercial standpoint. Mr. Danvers’ 
report also states that already about 110 millions sterling 
have been spent on the State and the guaranteed lines, 
which earn a net yearly revenue of about four and a-half 
millions. The interest of eight of the Indian companies is 
guaranteed by the Government, and these companies last year 
received £2,482,516 from passengers, and £5,409,926 from goods 
traffic, being in the one case an increase of £142,000, and in the 
other of £879,000 in the year—not a large augmentation when 
it is considered that 500 additional miles of line came into use 
during the twelvemonths. The working expenses, however, 
diminished considerably, the cost being only on the average 47 
per cent. of the gross receipts. Ou the East Indian main line, 
indeed, the cost was only at the very low rate of 34 per cent. 
Such figures compare very well with any of our own best lines. 


THE TAY BRIDGE. 

THERE has recently been considerable progress made with this 
work. All the girders have been lifted to their position, and the 
bridge has therefore quite a finished appearance. It is expected 
that in the course of two or three weeks a train will be run 
across from the Fifeshire end to Dundee. The station in con- 
nection with the bridge line will not be completed for a few 
months, so probably some time must elapse before the commence- 
ment of public traffic. Messrs. Hopkins, Gilkes, and Co., the 
contractors, must be congratulated upon the successful position 
of this difficult undertaking. It will be remembered that last 
February, during the severe storm that raged over the northern 
part of the country, two of the large girders were blown down, 
and with them the upper parts of two of the piers. Taking 
this into account with the late inclement summer season, it has 
required considerable energy on the part of the engineers in 
charge of the work to complete it so nearly within the estimated 
date. At some future time we purpose giving details of some of 
the most interesting parts of the work. We recently published 
an account of a novel system of excavating, introduced by Mr. 
Reeves, which greatly facilitated the sinking of the pier founda- 
tions. As the opening of this bridge approaches an increasing 
number of visitors have been received. Last Saturday General 
Grant and Sir Jas. Falshaw, with a party, went up from Edin- 
They were received by 
Mr. Gilkes, and they expressed themselves much pleased at the 
appearance of the structure, which now looks very well, with 
the fine scenery in the background. 


STREET LIGHTING, 

For some time past the price of petroleum has been so low 
that it competes successfully with gas as an agent for lighting 
streets iu country towns. It seems that in almost all country 
towns where gas is made on a small scale the price is of necessity 
so high that petroleum may be used as a substitute by those 
who do not care whether they incur some trouble or not. In 
certain cases, again, it is indisputable that gas companies do 
much to offend their customers by the adoption of a narrow- 
minded and illiberal policy. We do not know whether the Rom- 
ford Gas Company are or are not to blame in this respect, 
but it is certain that the use of gas for lighting the streets of 
Romford is to be abandoned. At the last meeting of the Rom- 
ford Local Board the tender of Mr. Dietz was accepted for 
alteriog the public gas lamps according to his patent for burn- 
ing oil, and the tender of Mr. E. Pertwee, a local oilman, was 
accepted for the supply of white petroleam—12 deg.—at 1s, 2d. 
per gallon for lighting the lamps. There were six tenders, 
including those of the American Oil Light Company, the Crown 
Lubricating Company, and several other London firms. Appli- 
cations from twenty town councils and loca] boardsin different 
parts of the country have been made to the Romford authorities 
for information as to the cost and modus operandi of substituting 
petroleum for gas in the public streets, 








REVIEWS. 


Transactions of the Institution of Civil Engineers of Ireland. 
Fortieth and forty-first Sessions to May, 1876. Vol. xi. 
One or two brief notices have appeared in former years in 
THE ENGINEER as to the volumes of “ Transactions” pub- 
lished by the Institution of Civil Engineers of Ireland, but 
probably few of our readers know as much about the his- 
tory and labours of this body as it well deserves should be 
known. Self-reliance has been very constantly preached 
to Ireland and everything Irish with a certain sort of 
supercilious superiority which seems to infer—“do as we 
English do, and you will be sure to succeed.” This lesson, 
however, if preached to the Institution of Civil Eugineers 
of Ireland, would be very much out of place. It is asmall 
institution, and has always been looked upon, if not with 
coldness, at least without favour, by the older and 
greater institution in Great George-street, Westmin- 
ster. Unlike the latter, the Irish Institute is a small and 
a poor body; it numbers but 105 members and 34 asso- 
ciates, and with one exception—the bequest left to it by 
Mr. M. B. Mallins, one of its past presidents—is wholl 
unendowed. Brought into existence originally through 
the help of the late Field-Marshal Sir John F, Burgoyne, 
its first and for several years its president and always 
zealous supporter, its fortunes fluctuated with the 








land itself, and fell so low at one period that it was 
seriously proposed to break up ‘he Institution altogether, 
and but for the earnest help of Sir J. F. Burgoyne and a 
very few leading members, the adverse circumstances 
which are to be found detailed in the annual address of 
one of its past presidents—Mr. Mallet—the Institution 
would then have expired. i has, however, not only lived 
on self-reliant and self-supporting through more than forty 
sessions of active work, but has managed with its meagre 
means to print at frequently-recurring, though not quite 
regular, intervals its volumes of “Transactions,” which are 
of steadily increasing interest and professional value. 
Throughout its past volumes are to be found many papers 
of abiding interest on subjects of engineering having a 
more or less special relation to Ireland and its natural 
resources, mingled with others that would not discredit 
the most general objects of even a metropolitan Institu- 
tion. Its latest volume now before us contains many 
papers of great merit and professional value. Space will 
only permit our noticing these in a very brief, and, indeed, 
inadequate manner; but however brief, we expect our 
notice will serve to show the engineers of England and 
Scotland that they may learn something even from their 
less advantageously cireumstanced professional brethren of 
Ireland. ‘The papers contained in the present volume were 
read at the Institution during a period extending from 
Dec. 9th, 1874, to May 3rd, 1876. Besides these, the 
volume contains the aunual report of council, accounts of 
income and expendititre, names of members and associates, 
and the address of the president, Mr, Alexander M‘Donnell, 
engineer to theGreat Southern and Western Railway of Ire- 
land, which extends to 35 pages, and which touches in the 
usual diffusive manner which generally characterises such 
addresses over a large range of subjects, in the treatment 
of which, however, we do not find much sufficiently novel 
to demand special notice. Nor ought we to pass wholly 
in silence the fact that a few subjects with which the presi- 
dent deals in a very undoubting and positive mannner would 
better have been treated with more caution by one whose 
duties have necessarily kept him so distant from the centre 
of governmental power. For example, the two Russian 
circular vessels, or Popoffkas, believed to be stili in the 
Euxine, are referred to in the following passage of the 
address, p. 64:—“ In naval engineering the construction of 
circular ironclads seems not unlikely to cause a consider- 
able revolution. There is not much generally known of 
the performance of such ships, but it seems to be certain 
that they are a very powerful class of vessel, and they will 
probably add greatly to the naval power of this country, 
particularly for defensive purposes.” As our readers are 
aware, the supposed merits of this class of vessels have 
long since received in our pages the most complete 
discussion which is to be found in English, and no 
attempt has been made to reply to the decisively unfa- 
vourable opinions which we were compelled to express. 
Mr. E. J. Reed, the great patron of Russian naval produc- 
tions, has apparently given up his advocacy of these cyclads 
the final condemnation of which, as announced in Parlia- 
ment, has been given by the experimental labours of Mr. 
Froude, who, when oflicially employed by the Admiralty, 
has proved experimentally that these strange iron jelly-fish, 
when propelled at even a moderate speed, dive under the 
water never to reappear. 

The first paper in the volume is little more than a record 
of facts in relation to a now very old and trite subject on 
which so many have tried their hands, viz., the prepara- 
tion of peat so as to form a fuel svverior to that produced 
by the time-honoured methods of the Irish turf-cutter and 
drier. This paper records the experiments made upon an 
especially good turf bog, having an average depth of 30ft., 
situated at Birdhill, in the county of Limerick, on the 
estate of Mr. W. Maleomson, and under the management 
of Captain King. The experiments, all of which were 
made upon a large scale, and at an expenditure of 
between £3000 and £4000, extend to compression, 
artificial or kiln-drying, carbonisation of the com- 
pressed peat, or of the same compressed along with 
coal tar, and of the distillation of the desiccated peat 
for the production of paraffine oils’ No one intimately 
acquainted with the subject will be surprised to find that 
the results in every instance are of a negative character, 
and only confirm the conclusions arrived at many years 
ago, and some of which are to be found published in the 
earlier volumes of these Transactions,—viz., that peat, 
as found in nature, is so poor a fuel that any expensive 
mode of treating it is useless, and that its most economic 
use consists in getting and drying it in very much the in- 
expensive way employed by the peasantry of Ireland, 
Scotland, the north of France, the Grand Duchy of Olden- 
burgh, Denmark, and Sweden. Peat compressing and 
drying by certain rude and simple methods for domestic 
fuel and for some few branches of industry does succeed 
moderately in Styria and other parts of the Austrian 
empire, where labour is of little value, and where the 
competition of good pit coal is to a large extent prevented 
by distance of transport. But as has been shown in a 
paper printed in an earlier volume of these Transactions, 
good pit coal at 14s. per ton delivered in the bog districts 
of Ireland will be found a cheaper fuel than peat, however 
good and however prepared. ‘The main value of this paper 
is the honest proof it affords of the impossibility of making 
peat, under any circumstances, compete with the coal 
of British collieries which are near at hand, wherever the 
prices of coal are not abnormally influenced by wild and often 
dishonest speculation, as they were when these experiments 
at Birdhill were commenced, and when coal in England 





was selling at £2 per ton and upwards, The facts there 
ascertained, and here recorded with great candour, ought, 
where they become known, to give a final guietus to those 
attempts which recur every year or two, in some new shape, 
to get up public speculations for the compression of peat. 
This is followed by a little paper of some interest, in a 


| geological sense, on the circumstances influencing the natu 


ral water supply in the district of Burren, county of Clare. 
This district, and indeed a large portion of this part of 
Ireland, consists of nearly horizontal beds of limestone, so 
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cut into by deeply penetrating fissures of great extent and 
depth as to resemble a vast stone grid or grating, into 
which the rain penetrates almost as fast as it falls, and to 
a large extent never reappears except below the sea level. 
In fact, though a totally different formation, the final 
conditions as regards natural water supply of certain por- 
tions of this part of Ireland are almost the same as those 
of volcanic countries, into the immense heaps of porous 
materials constituting which—scoria, tufa, volcanic sand, 
&c.—the rain sinks as it falls, and never reappears, “ in 
southern latitudes, at least,” except as vapour. In these 
conditions consist the difficulty of adequately supplying 
with water our important fortress of Aden upon the Red 
Sea, and upon which surveys and reports have been made 
by scientific officers of the Geological Survey of India, and 
also by those of the military engineers on the spot. ‘The 
paper which succeeds this is one by Mr. F. G. M. Stoney, 
who has been long engaged in the Madras Presidency of 
India on the conduct of hydraulic works. This paper, the 
contents of which could not be made intelligible except at 
considerable length, and aided by transcripts of the 
engravings which illustrate it, may, we think, be charac- 
terised as the ablest in the present volume, and we com- 
mend its careful perusal to all engineers engaged in 
hydraulic works. We cannot at all points agree with the 
author in the condemnation which he expresses of the 
several systems of removable weirs employed to so large 
an extent upon many of the great rivers of France, and 
denominated as “ hausse-mobiles” and “ auto-mobiles” by 
French engineers. Accounts of many of these have been 
given in previous articles of Tae Enarerr, and we doubt 
whether any of the contrivances, though of a far more 
expensive character, proposed by the author, can rival in 
simplicity, efficiency, and durability, while they enormously 
exceed in cost, these French movable dams. This is fol- 
lowed by a paper on the “ Diminution of Friction between 
Rails and Tires,” by D. M’Dowell, C.E., which quite 
deserves the attention of railway engineers. The author 
yroposes to abolish the coning of the tires of all wheels as 
ee in reality, useless, while the axles are rigidly fixed 
parailel to each other. In his classification of the causes of 
wear and tear of wheels and tires he seems entirely un- 
acquainted with one very important cause which has been 
recently developed by the researches of Professor Reynolds, 
of Owens College, Manchester, upon rolling friction, 
noticed not long since in Tar EnGinrEr, and which prove 
that a certain, and probably a large amount of abrasion by 
traflic, must always continue, from the very nature of rolling | 
friction itself, no matter what be the form of the surfaces 
of contact of wheels and tires. But this will be less in 
proportion as the wheel and tire are of more rigid | 
materials, There are four other papers in the volume | 
which we cannot atford space to notice ; one of these is on | 
the form of railway accounts, a subject of great interest | 
and importance to railway directors and shareholders, and | 
one on which much remains, in some respect, to be learnt | 
and practised in Great Britain, from the admirable and 
graphically illustrated accounts of German railways. 











Elementary Text Book of Physics. By G. J. D. Everett, M.A. | 
Blackie and Sons, Glasgow. 1877. 

WE may at once state that, with certain exceptions, we | 
object on principle to all books of this kind. No matter 
how able the author, it is impossible that he can give even 
a fair idea of a number of branches of science, though they 
may be most intimately connected, in the space at his 
command. Hence the natural result arises that these 
books give the student a large number of facts and 
formule, ask him to work a few examples, and delude 
him with the idea that he is progressing in knowledge. 
He is progressing, just in the same manner as a parrot 
progresses in learning to whistle a tune. The whole is a 
matter of memory, and memory is overburdened in the 
race for knowledge. He rarely stops to inquire as to the 
why and wherefore of a fact, a rule, a formula. ‘The most 
valuable feature of a scientific book, then, is wanting here; 
whilst the law is given, the connected reasoning, showing 
how that law was first noticed, is wanting. [lorget the 
law, and the student is impotent to do his work. Ex- 
amples corroborating these views are to be found on 
almost every page of the book before us, but it would be 
a waste of space to give many in detail. We must be 
satisfied with one or two, which shall be taken from that 
portion of the work treating on electricity. On page 256— 
“The charge . . . . resides solely on the surface.” Why ? 
Page 257—“If the conductor has any sharp points or 
edges ‘the electricity resides in them;’ Why? “The 
laws of electric distribution are not independent laws, but 
are mathematical consequences of a repulsion varying in- 
versely as the square of the distance ;’ Not a word more, 
or any proof of the law. Again, p. 262—“The capacity of 
a Leyden jar is directly proportional to the area of either 
of its coatings, and inversely proportional to the distance 
between them;” Whyisthis? The student asks in vain. 
We repeat, then, without any more examples, that such 
books as these are calculated to make learned parrots—to 
fill to the brim with knowledge gleaned from some one 
else ; but as for giving the merest ability to think, experi- 
ment, or do original work for oneself, they are useless. 

On the one hand scientitic men are grumbling that the 
coming generation shows so little signs of original work, 
and on the other they try their utmost to stamp out any 
germs of vitality that may exist by giving us stones for 
bread, and crying “Eat and thrive!” If scientific men 
would tell the generation in question how these laws are 
derived, and would provide proper analyses of the 
reasoning pursued up to the present, then we may be 
satisfied that the reasoning precess will not stop. 





The Oficial Programme of the Course of Study of the Royal 
Polytechnic School, Aix-la-Chapelle, as ordained for the eighth 
scholastic year, viz., for 1877-78. 

Tne volume, published by the school, consists of a com- 

plete programme of the rules and regulations determining 

the course of study of the college, and of the order in 
which the studies are taken by the students, and generally 





the setting forth of everything that relates to the objects, 


rules, and regulations, &c., of this great technical school, 
of which those at Bonn, Leipsic, and Berlin are local 
equivalents of the same character. The course of study in 
all that relates to the school is set forth with truly German 
prolixity. 


FRENCH ASSOCIATION FOR THE 
MENT OF SCIENCE. 

3ustpES the marine engine works named in our last impres- 
sion, there are at Havre several important ones for the extraction 
of wood dyes—black, violet, &«.—from logwood both from Hon- 
duras and St. Domingo. <A considerable establishment for the 
reduction of argentiferous lead ore from Spain turns out from 
5000 to 6000 tons per annum, the silver being separated from 
the lead by the steam process of crystallisation. A single cotton 
mill of moderate size here represents this important industry, 
which at Rouen attains such large dimensions. The visit of the 
Association has been the cause of many fétes and entertainments 
by the inhabitants of Havre and the neighbourhood. Fireworks 
on the jetty on one night, an aquatic illumination on one of the 
large basins, and, prettiest of all, a torchlight procession of 
soldiers “ preceded by a military band” winding its fiery path 
through the midst of the illuminations presented by the dif- 
ferent houses, formed a part of the entertainments. 

After the conclusion of the meeting, it was arranged that 


ADVANCE- 


about 150 members of the Association should return to Rouen on | 


their way to Paris by river instead of by rail, thus giving them 
an opportunity of seeing the beautiful and ever-changing scenery 


ot the banks—its high chalk cliffs alternating with flat meadows, | 
sometimes on one side and sometimes on the other, with here | 


and there a town or a village, sometimes by the riverside or 


sometimes perched on a commanding height, and generally with | 


its houses clustering round some grand old Gothic church. The 
course of the river is almost throughout the entire of this length 
of interest to the engineer, having been considerably improved 


by the use of training walls of rubble masonry, which have | 


deepened the channel reduced in area, while a large extent 
of slob land has been reclaimed through their use. About ten 
miles above Havre these training walls end, and the bay or 
estuary is formed. The accumulations of sand coming along the 
coast from the west, and formerly depositing themselves higher 
up the river, have been very considerable in this open space 
since the completion of these walls. Arrived at Rouen, the 
members of the Association were received on landing by the 
mayor with full honours; an entertainment in their honour was 
given at the Hotel de Ville in the evening, aud on the morrow 
many of the industrial works of this important town—the Man- 
chester of France—were visited; its cotton mills, spinning, 
weaving, and printing, and the large chemical works of M. 
Maletra, and many other establishments, were visited. Some 
preferred, however, to linger round the beauties of the grand old 





| churches with which the city is studded, to see ite fine collec- 
! 


tion of paintings at the Hotel de Ville, or its most interesting 


museum of antiquities, and so to close the Havre meeting of the 
| 


French Association for the Advancement of Science. 








ON LAUNCHING LARGE SHIPS.* 
By Mr. J. D. A. Samupa, M.P., Vice-President. 


Tue launching of a large and costly vessel is a serious matter. 
There is scarcely any operation throughout the construction of a 
vessel likely to cause the builder more anxiety or to result in more 
serious consequences if from any cause a failave should attend his 
efforts to insure a successful launch. If reference is made to the 
cases of important failures that one can recollect during the last 
twelve or fourteen years—omitting altogether the failure of 
launching the Great Eastern as a vessel both exceptional in itself, 
and also in the mode adopted of launching—we should have to 
record that of her Majesty’s frigate Cesar, at Pembroke, the iron- 
clad frigate Northumberland, and the Brazilian ironclad Indepen- 
dencia, on the Thames, The cost of failure in these three cases 
could not have been very short of £300,000, and the matter there- 
fore appears to be of sufficient importance to place on record for the 
benefit of present and future shipbuilders the precautions that have 
been taken by my own firm, and which have been based on the 
result of many years’ experience, and possess the advantage of 
having been uniformly successful. The most convenient course to 
adopt, I think, wil! be to describe accurately the course pursued in 
some special case, and to draw attention to any special conditions 
that should be carefully borne in mind in similar cases, and I have 
therefore selected the case of two of the largest vessels I have 
built, as in all cases reducing the proportions and precautions for 
smaller craft will be more easily aud more safely accomplished than 
by working up to larger and heavier vessels. I propose therefore 
to describe arrangements employed in constructing the ships and 
carrying out the launch of the two German ironclad frigates, 
Kaiser and Deutschland. The principal dimensions of each were: 
length, 285ft.; beam, 63ft.; gross displacement—when fully 
equipped and engined—7400 tons, 

Preparation of Slip.—the slip is formed cf no less than 400 
piles of Dantzic fir, each 16in. square and about 30ft. to 40ft. long. 
These are arranged in transverse rows of seven piles in each row ; 
spaced with intervals of 7it. for the entire length of the slip. These 
piles are arranged generally as shown in the engraving, page 170, 


as follows :—-Two in the middle line to support the keel of vessel ; 


| two approximately under each launch, and one beyond alternately 


on each side. In addition, the nuwber of piles is increased on the 
lower portion of the slip beyond that on which the vessel is 
built, and over which it has to travel before finally leaving the 
end of the sliding planks. Cross baulks of Dantzic fir, l6in. 
square, are worked on the top of each ruw of (seven) 
piles and tenanted on the top of them. Additional piles 
also driven under the fore-foot of the vessel to support the 
extra weight of the overhanging bow. The piles are in every case 
driven down to the gravel, generally about 30ft. to 35ft. below the 
surface of the ground, for which purpose a pile-engine and a 20-cwt. 
monkey is used, and when this weight falling through 26ft. fails to 
drive the pile more than half an inch, the required solidity is con- 
sidered to have been attained. Longitudinal baulks are worked on 
the top of the cross baulks at the fore end, where the piles project 
much above the ground ; and aft where, from the rise and fall of 
the tide, the ground is shifting, 50 tons of chalk were also placed 
round about the ship to obviate the action of the tide. On the top 
of the cross baulks, shorter baulks are fastened, also of Dantzic 
fir, and these are surmounted with hard wood blocks on which the 
keel of the vessel rests. 

Buttresses.—In addition to the solid foundation thus obtained, it 
is a usual practice to build up ai least six buttresses, three on each 
side—in this case four on each side were adopted—under the bilges 
of the vessel. These buttresses are formed of baulks of timber 
about 16in. square and 8ft. long, and are laid alternately length- 
wise and transversely, forming a solid pedestal 8ft. square, and 
reaching from the ground to the underside of the bilge, and thus 
relieving a large portion of the weight of the ship from the blocks 
under the keel in the centre line. As a further precaution, 
blocking is used between the ground and the transverse or cross 
blocks, so as to distribute the weight more effectually from the 
centre to the side piles. Though the cross baulks were of Dantzic 
fir, as here described, I would remark that it would have been a 


* Institution of Naval Architects. 





great improvement to have used hard wood instead. While 
building the vessel the entire weight—except to the extent 
relieved by the buttresses and shores—clearly is taken by the logs 
over the centre piles, and the effect on the cross baulks was to 
press them so seriously that they actually forced in the fibré of the 
wood where tenanted to the centre piles, and caused a deflection 
| of the cross baulks to the extent of ‘tin.—a result due to the soft- 
ness of the fir, which probably hard wood might have resisted. 

Inclination.- The inclination of the slip while building was 
Y;in. per foot, and the blocks were kept a sufficient height to 
allow convenient room for working under the vessel, and fer 
giving additional inclination for launching. If thisisnot attended 
to when the keel is laid great difficulty and risk may occur when 
the launch has to be prepared. The launching ways are laid with 
a camber of Sin, in their leagth, the line being carefully set off to 
form the are of a circle; the inclination at the top is fin. per foot, 
increasing lower down in accordance with the camber. 

Launching Ways.—These are of rock elm, 4in. thick, bolted 
together and to the cross baulks on the top of the piles, and sup- 
ported by blocking up between the piles, wherever they are sufii- 
ciently out of the ground to enable this.to be done. The ways 
are 3ft. 8in. wide, with a ribbon of oak 8in. by 4in., increased at 
the fore-end to 1lin. by 1lin. to receive the heel of the dog-shores 
on the outer side of each. 

Bilge Logs and Launch.—The bilge logs are of oak, each 260it. 
long by 3ft. lin. wide, and are each composed of five lengths 
| attached together by chains. The total area of the bilge logs on 
both sides was 1600ft.—the launching weight of the Kaiser was 
3500 tons—thus giving a weight of 215 tons on each superficial 
foot of bilge-log surface. The Deutschland weight as launched 
was something less, viz., 3000 tons, giving a weight of 2 tons 





| —nearly—en each foot of bilge-log surface. The greatest 
|weight that I find by practice may safely be allowed is 


3 tons of weight to each foot of greased bilge-log surface ; 
anything within this may be considered safe. On the top of the 
bilge logs is worked the stopping up, which is composed of 
Dantzie fir timber, carefully fitted to the ship with poppets at fore- 
and-aft ends. The tops of the poppets are lined with iron and 
fitted with iron forgings abutting against the lands of the skin 
plating and secured by two iron bars, each 34in. diameter, lashed 
together at both ends by chains passing under the fore-foot of the 
vessel—as shown in the drawing. The fore-ends of the launching 
| logs are also securely lashed together by chains and ring bolts, 
| having fore-locks for disengaging after the launch, which is done 
from the deck of the ship. By this arrangement the fore poppets 
/and launch are maintaised in their places, and prevented from 
spreading out when the extra strain comes on the fore-end of the 
launch at the time when the stern is lifting, and are easily and 
' instantaneously disengaged and set free when the launch has been 
effected. 

Sustaining Power of Slip.—The sustaining power of each pile 
| driven under the conditions before named may be taken, approxi- 
i mately, to be thirty tons—it is really more. The slip, therefore, 
under the entire ship—280ft. long—would support no less than 
8400 tons; but during the building of the ship and before the 
launch is laid the weight would have to be carried on the 
centre piles only, and then 2400 tons only could be carried— 
showing that, with all these preparations, there would still be 
1000 tons weight to be carried by the buttresses, shores, and the 
distribution of weight—by the means previously noted--from the 
centre to the side piles. 

Shoring up inside the Ship.—A tier of shores between the inner 
ard outer bottom is placed over each launch, with shores above 
' the inner bottom up to each deck above; particular care is taken 
| to shore up strongly over the foremost poppet to resist the extra 
strain that part receives when the vess+l is partly in the water, 
| The vesse! received no damage or straining whatever in launching, 

not a rivet head fell off nor did the slightest sign of injury show 
itself, and the same may be said of the numerous vessels launched 
during the last twenty-five years from the same works, and in 
which similar care—according to the size of the vessel—had been 
bestowed on the arrangements and carrying out of the launch. 
The small change of form of vessel before and after launching was 
further most satisfactorily proved by ascertaining that no caulking 
of water-tight compartments of the double bottom was disturbed, 
the whole of the compartments—thirty-two in number— were 
tested by filling with water under pressure while the vessel was 
on the slip, and a repetition of the water testing was again made 
after launching and every compartment found to be absolutely 
tight. 

“Launching. —After the whole of the launch, stopping up, 
poppets, &c., have been accurately fitted to the vessel, and about 
three weeks previous to the Jaunch, the Jaunch is turned out and 
the ways coated with hot tallow and soft soap, then replaced and 
fixed. On the day of launching cil is forced between the bilge 
logs and the launching ways through oil holes provided for the 
purpose, the quuntitics used being as follows, viz., for the entire 
operation of launching :—Tallow, 4 tons 6 ewt.; soft soap, 5 cwt.; 
oil, 55 gallons. Onthe morning of launching the vessel was set 
up by driving in wood wedges between the bilge logs and stopping 
up; and when the weight is so far taken on the launch, the blocks 
under the keel, and the bilge blocks and shores are gradually 
removed, beginning from aft, but leaving ten to twenty blocks, 
according to circumstances, under the fore foot of the vessel until 
the dog-shores are down. Cleats at the after part of the launch 
are provided to assist the dog-shores till near the time of launch- 
ing, when they are gradually and carefully removed. The dog- 
shores are removed by the fall of weights—one on each side of 
6 ewt., acting on its own dog-shore and suspended over them by a 
rope passing round the stem. This rope is cut by the lady who 
launches the vessel, thus releasing the two weights at the same 
instant and insuring the two dog-shores being removed simul- 
taneously. 

Hydraulic Ram for Starting Vessel.—One 60-ton ram was fixed 
at the end of each bilge-log, and one 100-ton, one 60-ton, and one 
40-ton ram under the fore-foot of vessel, besides a large tackle on 
each side led to a double-purchase crab. These were provided in 
case of need to start the vessel, but were not required, as she began 
to move as soon as the dog-shores were down, tripping most of the 
blocks left under the fore-foot. 

Check Rope.—A hawser was fixed to the stern of the vessel and 
attached to a chain cable and anchor carried some distance up the 
stream, and so arranged in length and position as to cant the stern 
of the vessel up the river as soon as she became clear of the slip, 
and so prevent the danger of the vessel running on shore on the 
opposite side of theriver. By this means the vessel is also brought 
into a suitable position to be laid hold of by a tug steamer that 
is kept in readiness for that purpose; and when so attached to 
the tow-rope of the steamer, other tugs are employed to draw out 
the launch and entirely sweep and clear away whatever fragments 
of it may still be left adhering to the hull. In conclusion, I 
would wish to be allowed to express a hope to any with Jess expe- 
rience than myself that no inducement, however great, should be 
accepted as sufficient for foregoing what to many may seem the 
unnecessary precautions and the great expense that must result 
from following the plan of operations here described, after, of 
course, making suitable variations from it to meet the demands of 
each special case. I know in these times of competition, how 
anxious all—and especially young firms—are to save every expense 
that cana possibly be avoided ; but it is only those who have seen 
the misery that failure iu so important an effort in a man’s life 

involves, and the financial ruin that results from trusting to luck 
instead of to well-cultivated arrangements and caution, that can 
properly estimate the advantages of insuring success at any cost 
and care—and this induces me to take the unusual course in a 
paper of this sort of urging in the interest of all engaged in the 
important operation of building and launching vessels of the size 
and cost that they have now reached, to think no trouble or ex- 


j 


; pense wasted that will insure the success of the important accom- 
' plishment of their work, 
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ON WATER BALLAST.* 
By Mr. BengaMrn Martet, Chief Surveyor te Lloyd’s. 


THE subject of this paper is one which has exercised the minds 
of many shipowners and builders, and has had considerable in- 
fiuence on the mercantile marine of this country ; but I doubt 
whether, even among the shipping community — excepting, of 
course, those whe have given the subject special attention—its 
history and commercial importance are fully understood. If I am 
right in this view, my paper may not be uninteresting to this 
meeting. The question of double bottoms is sv mixed up and 
associated in the mercantile marine with that of water ballast, that 
it has, I think, a somewhat different significance from the idea 
which prevails as to double bottoms in the ships of the Royal Navy. 
In the latter, as I take it, double bottoms are fitted, as it was in 
the Great Eastern. chiefly as a source of additional strength and 
security in the event of accident occurring to the outer bottom ; 
whereas in the mercantile marine they are fitted as sources of 
commercial profit and convenience, although, of course, the ques- 
tion of safety is not entirely ignored. It is, however, from the 
commercial point of view that I wish principally to treat the 
subject, and I think I cannot do better, in the first place, than 
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glance briefly at the early adoption of water ballast in mercantile 
ships. This occurred about twenty five years ago in some of the 
steam colliers trading from the North-Eastern ports to London. 
In fact, the general adoption of water ballast in merchant steamers 
owes its existence entirely to our steam colliers. When the coal 
trade from the North to London was carried on by sailing colliers, 
the question of ballasting on every return voyage was not only one 
which involved considerable extra cost to the consumers, but also 
occasioned a serious inconvenience, to which some of the North- 
Eastern ports, even at the present day, by their unsightly mounds 
or ballast heaps, bear witness. On the vessel entering the river, 
the ballast had to be disposed of ; and this was done by discharg- 
ing it on to the river side, thus rendering valuable iand unsuitable 
for industrial purposes. The first attempts made to overcome 


these objections appear curious when viewed ia the present day ; 
but they answered a valuable purpose in preparing the way for 
more mature plans, and showing the practicability of making water | 
ballast commercially successful. 


One of these was the adoption 











of strong canvas bags, which were filled with water for ballast, 
and on the termination of the voyage the water was discharged 
into the hold, and pumped out of the vessel. This plan, however, 


found but little favour, as the bags soon became chafed by the | 


rolling of the vessel, and they sometimes tended to endanger her 
safety by bursting while she was performing her voyage. The 
John Bowes, built at Newcastle in 1852, was the first screw collier 


in which temporary appliances for carrying water ballast were | 
adopted, and the comparative success of these means led to the 


building of a vessel with tanks fitted in the ship for containing the 


water ballast. This vessel was the steamship Samuel Laing, of | 


609 register tons, built in 1854, by Messrs. Palmer Brothers, at 
Jarrow, for Messrs. John Fenwick and Son, of London. These 
tanks consisted of iron, made to the form, and fitted in the bottom 
of the vessel, as shown in Fig. 1. The Samuel Laing is still em- 
ployed as a collier, and the tanks originally fitted remain service- 
able in her at the present day. 
same builders built the steamship Rouen, and fitted an inner 





bottom, entering into the struc’ural arrangement of the vessel 
similar in principle to the double bottoms now fitted The adap- 
tation of water for ballasting steam colliers effected quick despatch, 
together with other attendant economy, and showed that steamers 
could successfully compete with the sailing colliers and railways. 
This naturally led to the employment of other similar vessels in 
this trade, and, with the increase of number, improvements were 
made in the construction of water ballast tanks, or double bottoms. 
Great economy having been effected in steam colliers by the intro- 
duction of water ballast, which could be quickly run into the vessel 
while she was discharging, or pumped out whilst proceeding with 
the loading, steps were taken to secure similar advantages in steam 

















trades; and an impetus was given to the building of steamers to 
compete with sailing vessels in the European trade. At the present 
time provision is made for water ballast in most of the large 
steamers trading to the East, and all parts of the world. And the 
coal carrying trade on our coasts now principally done by steamers 
owes its present large dimensions to the introduction of water 
ballast, which has contributed in no smali degree to enable 
steamers to compete successfully, and prevent this trade from 
becoming a monopoly by the railways, with its attendant evils to 
the coal consumers of the South. The reason for this is easily 
seen. As we have said, one of the greatest elements in the suc- 
cessful competition maintained by steam colliers is the quickness 


Immediately following this, the | 


vessels employed in the Mediterranean, Baltic, and general home 


with which the passages are made, the saving of cost and time in 
ballasting, and the great facilities afforded at each end of the 


voy: for loading and discharging, as compared with sailin 
vesse A sailing collier, carrying from 250 to 400 tons of eng 


occupied, on an average, three weeks in making the voyage from 
the Tyne to the Thames, and when she arrived at the port of 
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discharge the shipper or purchaser had, by an old trade custom of 
the port, the power of restricting the output to forty-nine tons per 
day. Thus, a vessel carrying 450 tons of coals might be detained 
nine or ten days in discharging. Then comes the comparatively 
costly process of ballasting. In the first place there was 1s. per 
ton to be paid to the Trinity lighters for the ballast, and an addi- 
tional 6d. per ton for putting it on board. Again, on her return 
to the loading port, 1s. per ton had to be paid as cess to the river 
commissioners, and an additional 10d. per ton for depositing it on 
the river side. The steamers, on the other hand, with the means 
of carrying water ballast, were much more favourably situated. 
The voyages of these vessels from the Tyne to London occupy 
about thirty-six hours; and in the place of being restricted to the 
old rate of discharge of forty-nine tons per day, facilities are pro- 
vided—the steam cdllier companies having become strong enough 
to break through the old custom limiting the output—and it is no 
uncommon thing to discharge 150 tons per hour. As the discharg- 
ing proceeds, water ballast is run into the double bottem, and it 

















costs nothing for taking in, and but little for discharging, and the 
facilities thus afforded enable these vessels to make as many as 
sixty voyages from Newcastle to the Thames during the year. 
The number of voyages has risen, I believe, in the case of one 
vessel, to seventy-two per annum. The result of this is, that 
| whereas nearly the whole of this trade would, in all probability, 
| have been lost to shipowners, had water ballast steamers not been 

introduced and developed, we find that, during the year 1876, 
| 3,273,442 tons of coals brought into London were sea-borne ; and 
this cannot fail to produce a beneficial effect on the market. 
Whilst, however, the great advantages arising from the introduc- 
tion of water ballast may thus be clearly seen in vessels engaged in 
the coasting coal trade, its economical use and advantages are not 
| so readily admitted by some for vessels engaged in foreign trades. 
| It is doubtless found unnecessary to carry water ballast in certain 
| specific trades ; but when we consider the great facilities afforded 
| by it for trimming steamers in all situations, whilst avoiding heavy 














ballast charges, with the consequent much heavier expenses 
attending detention, I think it can be pretty plainly shown that 
there are very few steam vessels indeed where some kind of arrange- 
ment for carrying water ballast would not be an advantage. In 
fact, for steam vessels engaged in general trades, and having often 
| to seek cargoes at various p»r's, it has become a prime necessity, 
and may well be allowed to take its piace by the side of compound 
engines, as an important economical introduction into this descrip- 
tion of vessel. To convey an idea of the approximate yearly 
savings to a steamer engaged in a few general trades, I will give a 
few examples; but it must be understood that in doing so I am 
merely glancing at the subject, and that many circumstances might 
arise, well known to the owners of this class of vessel, by which | 
the saving shown might be easily doubled. I will take first a 
steamer built for the Mediterranean trade, and costing about 
£20,000. Such a vessel will make, say, four voyages in the year. 





















| As a rule she would load toa Mediterranean port, thence go in 
| ballast to her grain loading port in the Black Sea. This vessel 
| would require about 200 tons of ballast, and assuming a moderate 
charge for dry ballast of 2s. per ton, this would amount to £20; 
supposing 65 tons per day could be obtained, the detention caused 
in shipment, at the moderate calculation of £25 per day, would be ' 
an additional £75—thus making £95. But on arrival at the load- | 
ing port, this ballast has to be discharged, and by using the steam | 
winches of the vessels, a further expense, including craft hire, of 
about 1s. per ton, or £10, is incurred—thus making £105. By 
allowing two days’ detention before the vessel is in position to take 
cargo on board, which—especially in a foreign port, where craft 
have to be sought, &c.—is not too much to allow, this would | 
increase the expenses to £155. Suppose now the steamer to be ' 
ordered on arrival, say, off Falmouth, to some port to discharge 
cargo from which an outward freight could not be obtained ; this 





same process of ballasting, with its attendant expenses and deten- | 


tion, must again occur—as such a vessel, not being a regular liner, 


would have to proceed in all probability to Wales, or the North of | 


er coal port. This additional cost, allowing 3s. per 


| England, or ot : 
for taking in and away Bo ballast, would 


| ton on 
+ 
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tons. 
to £30—bringing up our expenses to £185; and with three 


days’ detention, being another £75, the total cost of expenses at a 


moderate calculation on one voyage would be £260. This taken 
on four similar voyages would amount to above £1000 in the year, 
or, on a capital of £20,000, to 5 per cent. per annum—a rather 
startling fact. If we take the case of a steamer engaged in the 
Baltic trade, the expenses on a vessel of the same ue, in view 
of the greater number of voyages she would make, would be at 
least £1500, or 74 per cent. per annum on the cost of the vessel. 
Nor are the advantages of water ballast confined to steamers in 
the European trade. If we ider the ting trade of China— 
a most important trade, particularly between Saigon and Hong 
Kong—it is questionable whether st s could have driven the 
sailing vessels from this trade but for the ical advantag 

of water ballast. Notwithstanding the high price of coals in those 
waters—viz., 40s. to 60s. per ton—the facilities afforded by water 
ballast have enabled steamers so adapted to carry on the trade at 
freights at which it is found sailing vessels cannot exist. Some 
eminent builders, I know, have expressed doubts as to its desira- 
bility in steamers engaged in the China trade ; but I know steamers 
engaged in bringing home tea and other valuable cargoes, which 
are provided with facilities for carrying nearly 300 tons of water 
ballast, in which it is carried with perfect safety, and found to be 
most convenient and economical, Recent circumstances have 
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shown in a very striking manner the great benefits arising from 
large steamers, engaged in the India trade, being provided with 
facilities for the use of water ballast. During the recent famine 
in India, the great demand for steam tonnage caused every avail- 
able steamer there to be employed at exceptionally high freights— 
as much, in fact, as £2 15s. per ton was given for carrying rice to 
Madras, a run of four days only. The result of this great demand 
was to fill Madras Roads with a greater amount of tonnage than 
had ever anchored there before. This naturally led to exorbitant 
demands being made by the native boatmen, and it was with the 
utmost difficulty they could be induced to carry ballast to steamers 
which were not adapted for carrying water ballast at six rupees per 
ton—or about ten or twelve times the ordinary cost; and even 
at this exorbitant charge such steamers might have to wait two 
months for an amount of 200 tons. Many of the large steamers, 
under these circumstances, which were not fitted for water ballast, 
had to keep part of their former cargo on board, and go down to 
Yondicherry, where dry ballast was obtainable at a reasonable rate, 
and, after getting ballasted, had to return to Madras to discharge 
the remainder of their cargo, and then start to a loading port for 
vice. The great lors thus incurred at such a time, when employ- 
ment was so profitable, can be easily understood. In many cases, 
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I believe, it arounted to at least £500 per voyage. This experience, 
I know, has induced the owners of some of these large steamers to 
have some kind of provision fitted to them for carrying water 
ballast, when so required. I need not dwell longer on this part of 
the subject, but I may perhaps add, that I have a strong opinion 
that before long scarcely a steamer will be built without some kind 
of adaptation for carrying, in cases of emergency or occasional 
divergence of trade, sufficient water ballast to enable her to shift 
from port to port. iA 
And here I think it may be useful to refer to the great prejudice 
which existel a short time ago, and does still to some extent 
exist, in the minds of underwriters and others, against vessels 
fitted with double bottoms. This arose from the lamentable fact 
that, during the years 1872.73, a large number of screw steamers 
were reported as missing, nearly the whole of which were fitted 

























with double bottoms. Another feature common to most of them 
was, that they were grain laden, on the homeward voyage. Iam 
not prepared to contend that the existence of double bottoms in 
some of these vessels did not contribute in some measure to the 
disasters ; because some of them were inordinately high, and were 
fitted in vessels whose dimensions and form would necessarily have 
rendered them tender ships. There can be little doubt that those 
disasters were brought about by a combination of most unfortunate 
circumstances. A tendency to carry double bottoms up to exces- 
sive heights had been developing itself, without any compensating 
increase of beam. And vessels of this type were put into the 
Atlantic trade to load grain in bulk at a time when the necessity 
for extreme caution in securing such cargoes from shifting was not 
sufficiently well attended to. The sad experience then gained, 
however, produced a very marked and salutary change, both in the 
recautions adopted in loading, and in the fitting of the double 
ttoms, and there can now be little doubt that when the inner 
bottom is suitably arranged to the form of the vessel, it is a source 
of safety as well as profit. Obviously there is much greater 
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strength obtained, and many vessels that have been ashore have 
owed their safety to their double bottoms. I need not enumerate 
instances, as they will readily occur to many, and ent is not 
required to show, for experience has abundantly shown, that, if 
the double bottom be kept within proper limits as to height, no 
in danger arises from this arrangement. When a double 
bottom is fitted throughout the length of both holds, and of a 
height greater than is absolutely nece: to secure sufficient 
water ballast to enable the vessel to shift safely from port to port, 
the cargo is obviously raised more than it need be, and especially 
with homogeneous cargoes like coal or grain; and with vessels of 
ordinary proportions this unduly reduces the stability. Considera- 
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tions and experience of this kind have induced builders and owners 
of this type of vessel to limit the height of the inner bottom, or to 
restrict it to the after hold and under the boilers, and thus to 
admit of the cargo in the main hold of the vessel being stowed 
lower to insure sufficient stability, whilst at the same time pro- 
viding sufficient water ballast to admit of the vessel being shifted 
from port to port. A comparatively low double bottom, extending 
through both holds and under the engines and boilers, doubtless 
combines best the properties of safety and strength with the facility 
for ballasting, and there is a tendency in large steamers to carry 
the double bottom through under the engines and boilers, as 
objections that were formerly raised to this are now deemed of 
less importance. A serious objection to double bottoms being too 
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much reduced in height is the difficulty of examining their internal 
condition, as they must always admit of a man getting through, 
for unless they can be periodically examined deterioration might 
be going on without detection, and serious results might ensue. 

I will here glance briefly at different modes of construction that 
have been adopted for water ballast tanks or double bottoms. The 
Samuel Laing, before alluded to, was built like any ordinary 
vessel, and Fig. 1 shows how the tanks were arranged in the hold. 
The tanks are connected by pipes, and the water is let in and 
pumped out in the usual manner. Fig. 2 shows the arrangement 
of the double bottom fitted to the Rouen, being the first vessel in 
which a permanent double bottom entered into the structural 
arrangement of the vessel. The frames were separated at A, and 
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the sides of the tank were formed by vertical plates B connected 
to the outside plating by the continuous angle iron C. Longi- 
tudinal girders D E F were connected to the top of the floors and 
on these the inner bottom G was fitted, the whole being made 
watertight. Fig. 3 illustrates an improvement on this, having the 
flange plate A arranged so as to be at right — to the bilges. 
In these plans a gutter is thus formed at the sides of the vessel, 
thus admitting any drainage from the top of the tank to find its 
way into this, and thence into the engine room, or into the well at 
the end of the tank. This is called McIntyre’s plan, from the 
name of Mr. John McIntyre, of the firm of Messrs. C. Palmer and 
Co., who first introduced it. Fig. 4 is a plan introduced by Mr. 
Witby, and the builders at Hartlepool and the Tees. It is similar 
to McIntyre’s plan, with the exception of the angle irons connect- 
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ing the flange plate to the outside plating being fitted on the 
outside, which, it is considered, offers greater facilities for caulking. 
Fig. 5 shows the plan first introduced by Mr. James Laing, of 
Sunderland. The reversed frames only are separated in this mode 
of constructing the double bottom, and knees or doubling pieces of 
angle iron about 3ft. long are fitted to the main frames to com- 
pensate for this local weakness. The side plate A is flanged, and 
rivetted to the outside: plating, and around the frames are fitted 
collars, B, rivetted to the frames, outside plating, and inner 
bottom. Mr. Laing has been very successful in fitting a large 
number of vessels in this manner, but he is almost alone in a 
continuance of this plan. Fig. 6 is a plan adopted by Messrs, C. 
Mitchell and Co., of Newcastle. Instead of the flange plate A 





haing horizontal, as in the previous case, it is arranged as in 
MclIntyre’s plan, but the main frames are not separated. The 
flange plate is ted to the outside plating by the angle iron B, 
and angle iron collars C are fitted around the main frames. Fig. 7 
shows an arrangement of beams A for receiving the inner bottom, 
fitted to every frame, and supported by angle irons or plates B. 
The flange plate is fitted against the outside plating at C, and the 
main and reversed frames are not cut. A continuous angle iron D 
is connected to the reversed frames, and the spaces between have 
pieces of wood closely fitted between the frames, and caulked. 
This plan was originally adopted on the Tyne, but it is not now 
continued. Fig. 8 is a plan adopted by some builders on the 
north-east coast. The main and reversed frames are preserved 
intact, and the inner bottom is connected to the outside plating 
by the angle-iron A, forming collars round the main and reversed 
frames. The spaces between the reversed frames and plating are 
filled with wrought iron plugs made to the form for each separate 
frame. Fig. 9 illustrates a mode of constructing a deep tank 
extending to the height of the hold beams. This is preferred, in 
some instances, as it can be utilised for cargo when ballast is not 
required, and as the carge can be placed lower down by this plan, 
the stability of the ship is increased. In some of the early ships 
where this plan was adopted it caused disappointment, as the 
importance was not sufficiently realised, when carrying a large body 











of water, of completely filling the compartment containing it. In 
the early cases coamings were dispensed with, and, consequently, 
there was sometimes a difficulty in complete.y filling it, and when 
the tank was not quite filled it admitted of a considerable momen- 
tum being generated when the vessel rolled or pitched. Sufficient 
care was likewise not always taken in making the transverse bulk- 
heads forming the tanks sufficiently rigid by stiffeners, and it was 
not unusual to find these broad bulkheads stiffened with only 
small angle irons. These should have either bulb plates, or plates 
and angle irons, to give sufficient rigidity. In cases where these 
tanks have been properly constructed—such as shown in Fig. 9 or 
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other approved mode—the arrangement has given great satisfaction 
and been found most useful. The frames and reversed frames in 
Fig. 9 are not separated, and the spaces between are filled with 
iron blocks cast to the form, and made watertight by rust putty, 
and covered with cement. Great care should be observed where 
this form of tank is used to provide a sufficient number of manholes 
for ventilation, as, owing to the absence of these, the cargo in some 
instances has been damaged from sweating. Fig. 10 is a plan 
which was adopted in building the steamship Carbon, at Live 1, 
in 1855, which vessel is still running as a steam collier, and the 
plan has answered its purpose. Fig. 11 shows a double bottom 
adopted in a steamer built in Italy, for an English firm, in 1874. 
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A centre through plate, A, is fitted with deep floors connected to 
the same. The inner bottom is fitted on the top of the floors, and 
the space between is divided by intercostal plates B. This vessel 
is employed in general trade, and the arrangement has given 
satisfaction to the owners. Fig. 12 is somewhat similar. This 
vessel was built in 1876 by Messrs. Austin and Hunter, Sunderland, 
and is, it is considered, a very satisfactory as well as novel mode of 
construction. The longitudinal webs are about 4ft. apart, and 
there are solid transverse intercostal floor plates 14ft. 8in., or eight 
frame spaces apart, and intermediate between these, at four spaces 
of frames, are bracket plates, as shown, B B B; intermediate 
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between these again are angle iron stiffeners to the longitudinal 
girders and inner bottom C C C, and the frames extend across the 
ship at every 22in. apart—the ordinary room and space for a vessel 
of her size. Such a mode of construction, whilst providing for the 
carrying of water ballast, enables a strong bottom to be formed 
with less weight of iron, and, it is said, less cost. Figs. 13, 14, 
15, 16, 17, 18, and 19 show plans which have been adopted at 


various times, but most of which have not been repeated. Other | 


plans have been adopted, but time or space will not admit of a 
description of all of them, : 
I cannot conclude without drawing attention toa novel adap- 





tation of water ballast to sailing vessels. Several of these vessels, 
as illustrated in Fig. 20, have been designed and built by Mr. 
Bone, formerly surveyor to Lloyd’s Register, late manager for 
Messrs. Cole Brothers, Newcastle, and now managing director of 
the Tyne Shipbuilding Company. These sailing vessels are designed 
to carry a cargo of coals which will just fill them. They take coals 
to Almeria or Valencia, or any of the Spanish ports, and whilst 
discharging take in water ballast, and proceed to Pomaron or 
Huelva for ore, which is brought to the Tyne, Hull, London, or 
Aberdeen. They have provision for 150 tons of water ballast, 
which, on arrival at the port of loading, is pumped out by the crew 
with a Gin. Downton pump. The voyage occupies about two 
months, on which, in addition to the saving from detention, there 
is a gain of £40 each voyage from not having to purchase or take 
in dry ballast. These vessels have answered well, and have been 

bled to pet fully with st 3. I have seen other 
attempts to introduce the advantages of water ballast to sailing 
ships, some of which scarcely deserve such high recognition. 




















Whether provision and arrangement for water ballast will be 
extended to larger sailing ships I cannot venture to predict ; but 
in view of the early attempts to introduce it in steamers, and the 
vast importance it now assumes in this description of property, it 
would not be surprising if we were to experience a further develop- 
ment to some extent in this direction. However this may be, my 
chief object has been in this paper to place before you some of the 
plans that have been adopted, and the expedients that have been 
resorted to, together with the circumstances that have given rise 
to them, in connection with this subject of water ballast; and in 
view of the many and rapid changes that are continually taking 
place in shipbuilding, it will be thought, perhaps, that it is not 
one of the least important functions of this Institution to collect 
records of such changes and develop ts for publication in the 
** Transactions,” 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 


1546. Improvements in Steam Generators, William Smethurst, Brynn, 
near Wigan, Lancashire.—20th April, 1877. 

2394 Improved apparatus to be used in connection with portable or fixed 
chaff-cutters for Pressinc Cuarr into Bacs, Edward Primerose 
Howard Vaughan, F.C.8., Chancery-lane, London.—A communication 
from William Andrews, Christ Church, Canterbury, and Henry Moffat, 
Lincoln, Canterbury, New Zealand.—20th June, 1877. 

,2846. An improved method of and apparatus for TkeaTInc STREET Rervsz, 
a Edward Bovill, Dean’s-yard, Westminster, London.— 26th July, 

2916. Improvements in means and apparatus for WorKING BRAKeEs on 
Raitway Trains, Edward Tyer, Old-street, Finsbury, London.—3ls¢ 
July, 1877. 

2946. Improvements in apparatus for LusricaTinc the working parts of 
machinery wheels, pulleys, and levers, such as work on shafts, spindles, 
studs, axles, or other common centres of hanical ts, 
Hodgson, Grove-square, Gomm-street, Stockport-road, Manchester.— 
lst August, 1877. 

2994. Improvements in Busxs, Jean Pascal Jalbert and Jean Felix Fénon, 
Cours de Vincennes, Paris. 

2996. ExtractinG or SeparRaTING Merats, especially precious metals, 
gold, silver, and platinum, found native in minerals and different 
scorias and slags produced at alum shale mines, iron, lead, copper, zinc, 
and tin mines, as well as the scorias and slags from iron, lead, copper, 
zinc, and tin works, from their silicates, aluminates, sulphur, and other 
impurities injurious to metals, John Peter Kagenbusch, Falmouth-road, 
London, and Robert Henry Kerr, Whitehouse-buildings, Pilgrim-street, 
Newcastle-on-Tyne. 

3000. Improvements in PRESERVING ANIMAL ALIMENTARY and other Sus- 
sTANcEs, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Francois De Paula Marquez, Paris. 

2002. Impr in inery or apparatus used in BricK-MAKING, 
James Partington, Standish, Wigan, Lancashire. 

3004. Improvements in PLarn and ORNAMENTAL Faprics, and in weaving 
the same, John Orr, Glasgow. 

3006. Improvements in the manufacture of ENAMELLED WrovcntT or 
Sueet Iron, and of materials or compounds employed therefor, William 
Robert Lake, Southampton-buildings, London.—A communication 
oo Eben Colby Quinby and Joseph Cary Whiting, St. Louis, Missouri, 











3008. Improvements in the construction of Pranorortes, Francois 
Christophe Tessereau, Paris —7th August, 1877. 

3012. Improved Tie Carriers for billiard and bagatelle cues, William 
Parmiter Kent, London. 

30 6. Improvements in VENTILATION and apparatus connected therewith, 
David Crossley, Brighouse, Yorkshire. 

3020. An improvement or improvements in Breer and other Taps or 
Cocks, Enoch Sarjeant, Balsall Heath, Worcestershire. 

3022. An improved method of Preparinc Hay as Foon for ANIMALS, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from John B. Lafitte, New Orleans, Louisiana, U.S 

3024, Improvements in Motive Power Enoines worked by the explosion 
of gas, Edgar Coniston Mills and Henry Haley, Manchester.—8¢th 
August, 1877. 

30z8. Improvements in the method of Measurine HeIcnts by means of a 
new apparatus, Sydney Pitt, Sutton, Surrey.—A communication from 
Nicholas Yagn and Lewis Survillo, Moscow, Russia. 

3030. An UNALTERABLE CHEQUE, Henry Pottin, Paris. 

3032. Improved arrangements for PreventisGc or Nou iiryine the De- 
STRUCTIVE AcTION of TorrEepors and such like explosive agents upon 
Suips or Vessets, Duncan Maclvor Campbell, Loch Gair House, Argyll, 
N.B. 

3034. Improvements in and appertaining to ELecTric SIGNALLING APPa- 
RATUs on Raitways, William Phillips Thompson, Lord street, Liver- 
pool.—A communication from Charles Lecoq, Auch, France. 

3026. A revolving and improved Lanp-cLEAsING, CULTIVATING, and 
HarrowinG Macutne for agricultural purposes, John Davis, Hempton, 
Deddington, Oxfordshire. 

3033. Improvements in Traps for Sewers, George Lamb Scott, jun., 
Manchester. 

$040. Improvements in Osrarntinc Motive Power and in apparatus em- 
ployed therein, George Smith, Kennington Park, London. 

3042. A method of manufacture of CompresseD Corres, Gerard Wenzeslaus 
von Nawrocki, Koch Strasse, Berlin.--A communication from Franz 
Ruch, Friedrich Chartier, and Jean Berlit, Cassel, Germany. 

8044. An improved system of apparatus for WARMING and VENTILATING 
PavILion aud other Hosprrats and BurLpines, William Mather, Salford, 
Lancashire. 9th August, 1877. 

3918. An improved Instrument for Curtinc ScREW-THREADS on TUBES 
and for cutting off lengths thereof, Gerard Wenzeslaus von Nawrocki, 
Koch Strasse, Berlin.—A communication from Carl Johann Friedrich 
Neuber and Johann Carl Julius Vernimb, Hamburgh, Germany. 

8050. Improvements in Recrivine Instruments and Reways for ELecTRIC 
TeLeGrapus, Richard William Henry Paget Higgs, Queen Anne’s-gate, 
Westminster, London. 

$052. An improvement in VenTILaTORS or VENTILATING CowLs, George 
Livermore Shorland, Manchester. 

3054. Improvements in the method of and in apparatus for VoLCANIstna 
or TREATING CaovuTCHoUC, Richard Dorendorff, Manchester.—A com- 
munication from Carl Wilhelra Julius Blancks, Merseburg, Prussia. 

3056. Animproved Fasric and improved means for Coveaina Parts of 
Sream Enorves and other apparatuses, to preserve them from the 
effects of the ambient air, William Kdward Gedge, Welliugton-street, 
Strand, London.—A communication from Charles Gaudefroy, Rue de 
Nanterre, Asnieres (Seine), France. 

8058. Improvements in apparatus for ConnecTiNG MeTat FastTentnos to 
Hemp or other rope, and for connecting traces to the hames of horse. 











176 


THE ENGINEER 








collars, William James Moffatt, Manchester.—A communication from 
James K. Lake and Michael McDevitt, Chicago, Illinois, U.S. 

3060. Improvements in apparatus for Hearinc the Feep-warter of STEAM 
Borters, Thomas Jones, Fallowfield, Manchester. 

S61. Improvements in Braces for drilling and boring, and in SPANNERS 
or Screw-wrencues, Thomas Palmer and William Jones, jun, Har- 
borne, Staffordshire. 

3066. Improvements in RerriceratTor Cars or Carriaces and stationary 
refrigerators, William Morgan-Brown, Southampton-buildings, London. 
—A communication from Arnold Washington Zimmerman, Dayton, 
Ohio, U.S.—10th August, 1877. 

308. impro vements in the manufacture of Corron Corps, James Mello- 
dew and John Hardy, Oldham, Lancashire. 

3070. Improvements in Oster-PRELING MacaineRry, John Corry Fell, Rood- 
lane, London.—A communication from Jean Barthez, Mirepoiz, Aridge, 
France. 

3072. An improved Cuarr, Sierymar Schwarz, South-street, Finsbury, and 
Clothar Boettcher, Caunon- “street, London. 

3074. Improvements in Lapigs’ Dress SUSPENDERS, 
Burbury-street, Birmingham.—1l1th August, 1877. 
7. An improved Spainc Piston, William Lockwood, Sheffield, York- 

ire. 

3080. Improvements in the Permanent Way of railways and tramways, 
John Collins Russell, Wimbledon, Surrey 

3082. Improvements in the manufacture of Caustic ALKALIEs and their 
carbonates and chlorine and various sub-products, William Robert 
Lake, Southampton-buildings, London.—A communication from David 
Clovis Knab, Paris.—15th August, 1877. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3202. Improved apparatus for VentiLaTinc Suips, Horse 
Buitpies, William Heury Dupré, Jersey.—23rd Auyust, 1 

3219. Improvements in Hypraviic ELevators and Hoistinc MacHINEs, 
Herbert John Haddan, Strand, London.—A communication from Cyrus 
Baldwin, Brooklyn, New York, U.8.—24th August, 1877. 

3258. Improvements in Smrt and SLEEVE Sto ps, SouiTarres, and other 
analogous articles, Narcisse Salmon and Albert Delaviere, Paris.—2Sth 
August, 1877. 

3266. An imaprovement in * FC oy LOADING GUNS, Js 
Providence, Rhode Island, —1Sth August, 1 

3270. Improvements in Ral 4 AY and other Lamps, ‘Charles John Davis 
and John Thomas Cooper Thomas, Whitefriars-street, Fleet-street, 
London. —28th august, 1877. 











Henry Halladay, 








nd other 











ames Allen Crocker, 






Patents on which the Stamp Duty of £50 has been Paid. 


2954. Wurre Metattic Attoy, Louis Victor Leniau, Place de la Bourse, 
Paris. —29th August, 1S74. 

2957. Pickiine Inon Piares, &c., Philip William Flower, Neath, Glamor- 

shire.—29k August, 1874 

3025. Furnaces, Christopher Ji ames Schofield, Clayton.— 
187%. 

957. Finrertnc, &c., Meptem, James Robey 
Frederick Chantrell, L iverpool.—15th March, 1873. 

2974. Forminc Heer Counters, &c., William Robert Lake, Southampton- 
buildings, London.—31st August, is74 





3rd September, 





Manchester, and George | 


2962. Rotary Enoines, William Eli Sudlow, Oldham, Lancashire.—29th 





August, 187 

Licutinec and Heatinc, Albert Marcius 
Lond: m.—3ist August, 1874. 

2980. Fixixc Tuses in Sream Ccaririers, &c., William Renny Watson 
and Robert Andrew Robertson, Glasgow. —ist September, 1874 

3009. Currine, &c., Coat, &., John Alexander, Lanarkshire, N.B.--—3rd 
September, 1874. 

2993. BREAKING Stone, George Henry Goodman, Penrose-street, Newing- 
_ ton, Surrey. —lst September, 1874. 
008. ARTIFICIAL MarBte, William Charles Arthur Reettger, Rue Gaucheret, 
Brussels.—2nd September, 1874. 

3026. Wispasses, W liam Horatio H: arfield, Mansion House-buildings, 
London. - 4th September, 1874. 








Silber, Whitecross-street, 











it 





3054 ——e William Munton Bullivant, Fenchurch-street, 
Li Septembe vr, 1874. 
3017. r ‘ONSTRU TION and ARRANGEMENT of ENGINES, 


Charlotte-street, Fitzroy-square, London.—3rd September, 1874 


1622. ScREENING Live, Noah Greening and John Greening, Warrington; 

arte April, 1877. 

1624. Steeve Liv«s, and other Dress I 
Birmingham. 

1636. Breycies, John Baker, Strand, London. 

1639. SELY-ReECORDING THERMOMETERS, Henri Adrien Bonneville, Picca- 
dilly, London.—A communication from Robert Kirk Boyle.—26th April, 
1877. 

1665. Comvounpine and Sonrpiryinc Corres 
Templem: an, John-street, Minories, London. 
1675. Screws and Screw Drivers, Leopold Levy, Sussex-street, Totten- 

ham-court-road, London 

1678. Desks, &c., Alexander Melville Clark, Chancery-lane, London. -A 
communication from Auguste Emmanuel Eliacrs.—30th April. 1877, 

Finsbury, 





Fasreners, Joseph George Rollason, 


with Svcar, Frederick 











1730. Propucine Cop, Hector Auguste Dufrene, South-street, 
London.--A communication from Monsieur Charles Tellier. 
17 31. Marcuets, &c., William Henry Atkins, Birmingham.—ird May, 


: Contre rors, Henry Lander, Shaftesbury-road, Mere, Wiltshire. 
Grixpinc Minerats, &e., Frank Wirth, Frankfort-on-the- -Maine, 
cation from Franz Rudeloff —4th May, 1877. 





1746. 
Germany.—A commu 





1845. Securine Nurs as used for Fisu-pLatrs, Enoch Skinner, Ranskill, 
Blyth. 

1846. Maxine and Arracnine the Heris of Boots and Suors, Edward 
Waterman, Bristol.—11th May, 1877. 


1849. Furnaces, David Davis, Beaufort Tin Plate Works, Swansea.—12th 
May, 1877. 

957. MaGic-LanTeRns, Frederic Newton, Fleet-street, London.—18th May, 
1877. 

1969. Composition for Preventinc Incrustation in Stream 
David Robert Meldrum and George Henry Cail, 
May. 1877. 

1996. PropuctnG and Divipine ELecrric 

sad May, 1877. 

22. Brynwacces, Richard Harry Hyne, Shardelos-road, New Crose, Kent. 
—8lst May, 1877. 

2160. CHaMFER or MovuLpinG P.anes, George Eli Wells, 
Sussex.—2nd June, 1877 

2309. Rartway Ponts, 
London, —13th June, 187 7 

2316. MeERRY-GO-ROUND Macutne, George Lowry, Cross-street, Ironworks, 

lford. 

. PuMPs, 
June, 1877. 

2354. HarRDENING FILEs, 





BolLers, 
Southampton. — 19th 


Licut, Paul Jablochkoff, Paris. 








East Grinstead, 








, Pierre Bourgin, Church-street, Scho-square, 








Richard Clere Parsons, Connaught-place, London.—lith 


James Buxton, Rochdale, Lancashire.—16th 





2387. 
hiiens New 


ComBINED STEAM - nd Arr Enornes, Julian Augustus Hayden Has 
York, U.8.—A communication from William Mont Storm. 






Xdouard Carl Friedrich Otto, Albany-street, London.— 


2858. Fasric or Firrer, John Sheddens Campbell, Sligo, Ireland.—A 
. Sligo, 
communication from Thomas Ross.—26th Ju/y, 1877. 
2869. SarL-HanKs, Auguste Alexandre Bertrem, Liverpool.—27th July, 





2882. PRESERVING MEAT, — New 
Park, London.--23th July, 

2902. PeraMBULaTor: 

2904. Sprinc a 
ter.—30th Jul 

2958. peendie Fe :d other Sre 1M Borers, Francis Bristow, Wandsworth, 
Surrey. 

2963. SecurinG the Leaves in Books, William Robert Lake, Southamp- 
ton-buildings, London.—A communication from Edward Stanley Boyn- 
ton.—2nd August, 1877. 


Willlam James Bonser, Highbury 









itenrs Duke Meredi th, Ms anchest er. 


, Gilbert Johu Charles Pinne Manches- 





3002. Brick-makinG, James Partington, Standish, near Wigan, Lanca- 
shire. 
3007. Raisinc and Forcrne Water, &c., Isaac Shone, Wrexham. 
| 3008. Pianorontes, Francois Christophe Tessereau, Paris.—7th August, 
1877. 
3013. Braces, &c., William Crawford, Di »xarton, N.B 


&c., Richard Waller, 


Patents on which the Stamp Duty of £100 has been Paid. 


2377. 
St. Albans.—3lst Aug 

2397. Rotary Pupp.Line 
ings, London.—2nd September, 

2371. SpinninG, Simon Boucher, 

2440. Lirrm 
September, 1 

2398. Day C , &e., John Wane 
London.—2ad September, 187( 

2444. Catssons and Bripees, W alter Robert Kinipple, Westminster-cham- 
bers Victoria-street, London. —9th ch Septemter, 1870. 





R NAC E3, George Haseltine, 
1870. 

Warchin. —30th August, 1870, 

Latca Botts of Locks, James Tildesley, Willenhall.—9¢h 


Southampton-build- 













Girdlestone, Norfolk-street, Strand, 


Notices of Intention to Pr to Proceed with Patents. 


2263. Currinc Seep Poratoss, William Meek, Great Lumley, Durham.— 
11th June, 1877. 
2465. Ventitatinc Coats, Robert Thomson, Glaszow.—26th June, 1877. 
2620. Pumps for Sups’ vse, James Hampson and James Kerr, Liverpool. 
7th July, 1877. 
2683. Rotter Device, William Robert Lake, Southampton-buildings, 
London.—A communication from Henry Emanuel Russell. 

2684. Door-Locks and their Keys, William Robert Lake, Sout hampton- 
buildings, London.- -A communication from Henry Emanuel Russell. 
2685. Locas, William Robert Lake, Southampton- -buildings, London.—A 
communication from Henry Emanuel Russell. 
2698. OsTaininc WaTER Marks on Paper, ee 

Robert Marchant, Dartford, Kent.—12th July, 1877. 
2715. Locks, John Charles Chubb and Seve: Hayter Chubb, Queen 
Victoria-street, St. Paul’s, London.—A communication from Theodor 

Kromer.—l4th Juiy, 1877. 

2800. PaorELLING VESSELS, John Moysey, Leytonstone, Essex.—23rd July, 
1877. 

2831. TreaTinc Sac 


Napoleon Haines and 





SHARINE Matters, John Henry Johnson, 
1877. 

2870. Vetocipepes., William Harrison, Portland-street, Manchester. 

2871. Winpinc TureaD, Samuel Bush, Glasgow, and Henry Levy, Picca- 
dilly, London.—27th July, 1s 

2836. ReraiceRaTor for MitK, John Henry Wright, Wotton Bassett. 
Wilts 

2887. 





Mevat- “ROLLING Macuines, August Wilke, Braunschweig, Germany. 
uly, 1877. 





2917. cL. ASTING Boots, &c., William Morgan-Brown, Southampton-build- 
ings, London.—A communication from. Henry G. Thompson. 


2918. Sewinc Macutyes, William Morgan-Brown, Southampton- -buildings, 
London.—A communication from Lyman Reed Blake. 

2925. StTeaM BorLers, James McKenzie, Glasgow.—31st July, 1877. 

953. Puane Irons, William Henry Beck, Cannon-strect, London.—A 
communication from the Bergische-Stahl-Industrie-Gessellschaft.—lst 





August, 1877. 
2968. ARCHITECTURAL, &c., ConstRUCTIONS, &., Thaddeus Hyatt, Glouces- 


ter-gardens, Hyde Park, London.—2nd August, 1877. 

2979. Weavinc Fasrics, John Cunningham and Robert Cunningham, 
Paisley, Renfrewshire, N.B.—3rd August, 1877 

2984. 
Hall, near Witney, og gy 

2985. Manuractcorinc Tyres, Thomas Mason, 
London.—4th dusts 1877. 

2991. Bueacainc FreaTHERs, 





Cross-street, 


Paris. 

2992. SuLpHURIc Acip, James Mason, Eynsham Hall, Witney, Oxford- 
shire. -ith Aucqust, 1877. 

3003. Gatteries for Lamp GLasses, George Tabrar, Chandos-street, 


Strand, London. 

30056. LiGHT-TRANSMITTING GRATINGS, 
August, 1877. 

3017. Maxine Ice, &c., Anthony Gapper Southby, New-inn, Strand, Lon- 
don.—S8th August, 1877. 

3025. Rotary Macuines, 
John Beer, Sheepshed, Leicestersshire. 

3029. Bicycle WHEELS, Rudolph Duerre, King’s-road, Chelsea, London. 

9th August, 1877. 

967. Yarns or TarEeaps, Gustav Adolphus John Schott, Bradford.—10th 
March, 1877. 

1546. ‘STEAM Generators, William Smethurst, Brynn, Wigan.—20th April, 
1877. 

1598. Watcaman’s Evectric Tecutate, &c., 
Stephen Mitchell Yeates, Dublin. 

1600. Bir~p Rotiers, Gerard Wenzeslaus von Nuwrocki, Berlin.—A com- 
munication from Gustav Koblinsky.—24th April, 1877. 

1605. Fasteser for Artacninc Sampies to Carps, “Hector Auguste 
Dufrene, South-street, Finsbury, London.— A communication from 
Monsieur Grélizre. 

1608, Fitterinc Liguips, Louis Sallien, Brussels. 

1613. Jacquarp Frames, William Benson. Robin Tr a Notting- 

ham, and Henry Hickton, Long Eaton, Derbyshire 


Lachlan McBean, Glasgow.—7th 








William John Hancock and 


Lincoln’s- 
inn-fields, London.—A communication from Albert Fesca.—25th July, | 


TaeaTMENT of Ores ConTAINinG Copper, James Mason, Eynsham | 
| holes for passage of air. 
Islington, | 

} 


Ecoxomistxc the Waste Hear, é&c., from Furwaces, Thomas Atkins, | 


| 61. 






30:8. Packie, é &c , John J Mile London.- 
8th August, 1877 
3028. Measvrinc HeicHts, ne Pitt, Sutton, Surrey.—A communica- 
tion from Nicholas Yagn ib Survillo 
3039. RatLway WHEELS, Richar 1 Willi: ams, 
1877. 
3066. Rerrtcerator Cars, &c., William Morgan-Brown, Southampton- 
buildings, London, —A communication from Arnold W. ‘ash ington Zim- 
merman.—l0'h August, 1877. 
3063. Corrox Corps, James Mellowdew and John Hardy, Oldham.—11th 
August, 1877. 
3080. Permanent Way, John Collins Russell, 
August, 1877. 
219. Hypravtic Evevarors, &c. 
n.—A communication from 
3258. Saint or SLEEVE Stuns, & 
Paris.—28th August, 1877. 


, Fiour, End-road, 








Wednesbury.—9th August, 





Wimbledon, Surrey. —13th 
Herbert John Haddan, 
Uyrus Baldwin.—24h Aug 
»., Narcisse Salmon and Albert Delavier 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents within tw enty-one days after 
date 


ublished during the week ending 
September, 1877. 
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*,* Specifications will be forwarded by t aa from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s, must be 
remitted by Post-office Order, made payabie at the Post- office, 5, High 
Holborn, to Mr. H. Re ader’ Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office oj 
Her Majesty's Commissioners of Patents. 


Mettinc Metats rs Crreoiwres, 7. J. Smith.—Dated 
1877.—(4 communication.) 6d. 
This consists in construction of a crucible within a casing for fuel, 


which can be supported and turned on fixed standards at about the cen- 


jth January, 


{ tral part.’ Furnace and crucible can be carried on one article to the 
moulds and tilted without the supports if desired. Below the casing is 
a jacket which, in the vertical position, closes the bottom bya luting rat 


Adolphe Viol and Cesaire Pierre Duflot, | 


William Solomon Woodroffe, Loughborough, and | 





the joint, and forms a chamber by which air can enter for combustion, 

and both ends can be clesed with stoppers, the lower of which has side 

In first heating, the apparatus is inverted. 

62. Lupricatinc Joursacs, &c., T. J. Smith.—Dated 5th January, 1877. 
—(4 communication )—{ Not proceeded with) 2d. > 

A enp (for oil poured in from the side) is formed or placed in the 
pedestal base of the plummer block. The bearing ring has an annular 
groove in which folded gauze wicks are pressed “by springs in contact 
with the shaft, their other ends being in a spout dipping into the oil 
cup. 

63. L- issors For Lamp Wicks, G. A. P. H Duncan.—Dated 6th January, 
-—(Not proceeded with.) 2d. 

Te scissors are provided with a gauge or guide, whereby they are 
caused to cut the wick in a true line parallel to the end of the tube and 
at the distance required. 

65. Taste or Bep ror Inrants, M. T. Eastwood.—Dated 6th January, 
1877. —(Not proceeded with.) 2d. 

A box with loose bottom and top is mounted on castors; 
a hole for the child’s body to pass through, leaving head, arms, and 
shoulders above ; it then serves asatable. The top being remov ed, the 
child way be allowed to walk round the box, or he may be laid down on 
a mattress in the box. 

68. Water Hratineo, R. R. Gibbs.—Dated 6th January, 1877. 6 

This consists of a horizontal ring or cylinder of tubes (with fireplace 
within) so connected that the water circulates from one to another 
through the whole; a single flow and return pipe conveys the water 
round the place to be heated. Or the tubes m: iy be divided into groups. 
To fill the circulation pipes, a four-way piece is used, fitted with a ball 
valve; one way is connected to the tlow pipe, and a second at right 
angles with it to the return pipe. A tube is inserted in one of the open 
ends past the valves, and liquid is sent through it in the flow pipe ; 
the water drives out the air by the return pipe round the inserted tube 








the top has 

















| fixed to a 
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pies are filled with bbs the ee 
alls into its place and closes the aper- 








ont out tof the fourth way, till ape 

is then withdrawn, and the ball fs 

ture, 

69. Paps ror Trusses, &c., W. FB. Gedge.—Dated 6th January, 1877.—(A 
communication. )—(Not proceeded with.) 4d. 

A piece of vuleanised india-rubber, slightly larger than a hemisphere, 
has its edge denticulated like petals ; a smaller hemisphere is connected 
with it by r elbowed parts in the diametrical plane, and a spiral spring 
within, suitably attached, keeps the convex surface of this applied to the 
body. 


70. Pius Dat ern, H. Gardner. —Dated Cth January, 1877.—(A communica- 
tion ed 

This cx cnalate essentially in arranging the cylinder as driven, the 
piston rod taking its point of support on the pile, and acting also a guide, 
Steam is alternately admitted and liberated above the piston. 

‘71. Raiwway Wueets anv Tires, W. Atherton,—Dated 6th January, 1877. 
—(A communication.) 4d. 

This consists in fasteuing tires on by making two flanges on the tire 
firmly grip the rim or spokes of the wheel (by means of tongues and 
grooves), one, at least, of the flanges being in a separate piece from 
the tire when first put together, but locked to it by means of a screw 
thread or otherwise. A similar arrangement is used in connecting boss 
and spokes 
72. PortaeLy Repstr _ 

proceeded with.) 2d. 

This consists of two parallel bars formed of several jointed and fold- 
able pieces of wood or metal, with stretchers at head and foot, and cross- 
bars with short bars hinged to their ends so as to turn down toan oblique 
position and form supporta. To bars supported at the head and foot, 
and to the longer parallel bars, is attached the canvas or cloth forming 
the bed. 

73. Currina Paper, 


C. Thiébaut.—Dated 8th January, 1877.—( Net 





P 





&e , D. Bentley and J. B. Jeckson.—Dated 8th Janu- 
ary, 1877.—(Not proceeded with.) 2d, 

A knife mounted on a movabie lever (having a counterweight), 
divides the web longitudinally during, or before, or after winding on or 
off the mandril. 

75. Inpicatino anp Recutatine Sreep or Tram-cars. &c., 
—Dated Sth January, 1877.—(Not proceeded with) 2d. 

There is a time dial and a distance dial ; the latter is so arranged that 
its indicator (actuated from the wheel), makes the circuit in (say) one 
hour ata certain pre-arranged speed. On reaching the destination, the 
time dial goes on alone till the time for starting again, when a small bell 
in the instrument is rung, and the two indicators are automatically 
dropped to zero. 


76 se RAPH 


The y is made in form of an inverted truncated cone, with 
corrugations, serrations, or under cuttings on the outside surface. The 
insulator m: ay be screwed or forced on a cap of vulcanised india-rubber 
covering an inner cup. For the nut and screw fastening insulator is 
substituted a wedge passing through a slot in the metal support. 

77. Cuiorine, B. Solway.—Dated 8th January, 877. 4d. 

This consists in extracting chlorine from chloride of calcium and 
chloride of magnesium (either separately or mixed together) by means of 
silica, alumina, or silicate of alumina,‘under: great heat and a blast of 
air. 

78. Rairway Brakes, 


J. B. Parker. 


Insucators, J. G. and G. Fuller.—Dated 8th January, 








€ 


B. Hauahton.—Dated 8th January, 1877. 4d. 
The coll: upsible vessels of vacuum brakes are made with hollow filling 
blocks extending about half their length, and kept clear of the sides; the 
effect being quicker action, as less air has to be withdrawn each time. 








79. Supe VaLves T. 8. Truss.—-Dated 8th January, 1877.—( Not pro- 
ceeded with.) 
The valves are actuated from a quadrant, connected by means of a rod 
or lever with an endless curvilinear groove in a cam. 







3 h January, 77. 4d. 

2g ordinary yeast with lukewarm water, then 
[2 to 3 per cent. sugar of milk or unfer- 

ot carbonate of ammonia, and 15 to 








A serie 

















n of the mixed powder is stirred 

and the mixture is allowed to settle; this is 

repeatcc , the dirty water being always removed; then 

the pasty mass is passed through the filter press a second time and 
packed for use 

81. Gratine Sat, &c., D. Fryer.—Dated Sth January, 1877.—(Not pro- 

ceeded with.) 2d. 

The block of salt is rested on the pe ripbery of a wi suze cylinder, 

which is rotated Two india rubber sl ips on h side of 

the drum prev . les passing to the r ving drawer below. 

82. SHUTTLEs, ed Sth January, 1877.—(A'com nunication. 








ceed A with.) ¥) 

s to shuttles with self-threading devices, 

n a longitudinal threading slot entering the delivery eye of the shuttle ; 
threading eye so made that the thread may be readily passe d through 

it; and a stud which retains the thread in its proper place, and keeps the 

delivery eyelet iu position. 

83. Horsesnoz Nats, W. 

munication.)—{ Not proce i dwith.) 2d. 

Nail plates are manufactured, from which nails with a hardened point 
are struck ha punching machine. In one machine are two bevelling 
ee rs, one cylindrical, the other he iwving a double row of projecting bars, 

which indent the nail plate, forming the bevelled point of the nail. The 
odie srs feed the plate interr nitt ently to the punch. 
84. OPENING AND PREPARING Faseice ron Bieacutse, &c., W. Birch.— 
Dated 8t/ i. 


« January, 187 
This relates to improv sments on No 


and consists chiefly 





. Lake. —Dated 8th January, 1877.—(A cone 












2610, of 1870. For the endless 
ibstituted rollers w jral raised surfaces, like screw 
ch run from the middle right and left-handed towards the 

One roller is supported in a swivel frame so that its end can move 
nd * mle ; and the frame is connected on each side by a pair of bell- 
levers to the regulator. 

85. Soviprevine GRANULAR Sup 
1877. 6d. 

This relates to improvements in No, 28 of 1876. One of the two dies is 
spring bed, and the mould is moved in its stead. All the 
movements are obtained from a single throw crank. The centre formerly 
working the tension connecting rod and top die is made the fixed centre. 
The moving die is worked directly from the crank by a compression con- 

necting rod, and the mould, indirectly from the crank, with one long and 
one short reciprocation alternate ‘ly for every revolution of the main shaft. 
The measuring box is formed on the moving mould. 

86. Papp.ie-wHee.s, F£. E. Colley.—Dated 9th January, 1877. 6d. 

The paddle-boxes are near the stem, and are each at an angle of about 
45 deg. with the vessel's length. A vertical bevel wheel on the main 
driving shaft (which runs fore se aft) actuates a spur wheel on the inner 
end of one paddle shaft, which wheel drives a like wheel on the other 
shaft. The paddle-wheel resembles a screw propeller, and each fan-like 
blade is arranged at an angle of about 45 deg. on the boss. 
87. Spinninc, J. M‘Stocker.—Dated 9th January, 1877.— 

with ‘ 

The ~- Hie other fibrous substance is passed through a tube made of 
glass enamel or the like (entering through a slot which reaches from end 
to end), and is thereby protected from contact with the drip or slip. 

90. Wixpow Fasteners, A. B. Crossley.—Dated 9th January, 1877.—( Not 
proceeded with. ) 2d. 

This consi if « box on the front sash with sliding lid, which has a 
pendant part 2 lip and catch piece, to engage with catch on the back 

sash. On pressing a knob at the end of a spindle on the lid the catch 
piece is carried clear of the catch and is held by an incline on the lid 
catching in a notch on the back sash. The window can now be opened, 
and on doing so the incline and notch are separated, and a spiral spring 
on the spindle returns the lid and catch to a position for self-actingly 
engaging with the catch on the back sash when the window is again 
closed. 
91. Hyprocuoric Ac 1p, EB. Solway.—Dated 9th January, 1877. 2d. 

The acid is obtainec by treating chloride of calcium with alumina or a 
soft silicate of alumina, or treating chloride of magnesium with silica, 
alumina, or soft silicate of alumina, under influence of great heat and 
steara or vapour of water. 

94. SHeatuine Iron  ~ ymin D. 
proceeded with.) 2d 

The iron skin is covered first with marine metal (lead hardened with 
antimony), then a thin sheathing of wood, then copper or Muntz’s metal. 
The marine metal and wood are attached to the skin by means of copper 
studs having collars on them, and the holes in the iron are lined with 
marine metal. The studs are clenched with copper washers. 


95. Spinnixe Mutes, J. Thurlow.-— Dated 9th January, 1877. 

This reletes to obtaining change of speed in the double speed motion, 
by means of an adjusts able stop on the belt, and a catch arrangement 
actuated by movement of the mule frame. A tappit lever on a bracket 
is attached to the motion rod and belt fork bar, and the tappit motion 
has the effect of changing the speed. A weight is attached to the belt 
fork bar to assist in the change. 

96. CLEANING anv Potrsuine Wink, F. Wirth.—Dated 9th January, 1877. 

—(A communication.) 

A piece of rolled wire is attached toa chain and drawn first through a 
claw guide to take any — out, then round a number ¢ vertical and 






rances, H. Guthrie.—Dated 9th January 





{Not proceeded 











W. Moore.—Dated 9th January, 1877.—(Not 








horizontal rolls, to take off forge scales ;jthen the chain over 
two half guide ‘rollers, which are so far ‘apart that the Aan falls down 
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between them into a box filled with a mixture of calves hair and sand ; 

on leaving this the wire is clean and bright. 

97. Punwyino Coan Gas, 7. A, Collinge and T. 0. ‘Paterson. —Dated 9th 
January, 1877. Gd. 

For desulphuration, the liquor falls down through a scrubber, then 
passes toa boiler, From the top of the scrubber a pipe leads to a purifier 
charged, ¢.7 , with oxide of iron. The gases given off in the boiler rise 
through the scrubber against the descending liquor current. The boiler 
is of still shape, and after the liquor is desulphuictted, communication 
with the scrubber is cut off, and the valve in the neck of the still-head 
opened ; the liquor is then boiled till the ammonia is nearly all driven 
off. The solution of ammonia is used in purification of gas, and the 
refuse liquor in the boiler may be used to wash the gas afterwards, 

98. Borer Furnaces, A, Holt.—Dated th January, 1877.—(Not proceeded 
with.) 2d, 

A passage is formed from the ashpit into a pipe, which opens into the 
hollow bridge, admitting heated air to mix with products of combustion 

ing over the bridge. A number of baffle plates are placed in the 
Poiler flue behind the bridge. 
99. Rorary Morton, W. B. Gedge.— Dated 9th January, 1877.—(A commnu- 
nication.) -(Not proceeded with ) 4d. 

This relates to transmission of rotary motion, obtained, say, from 
cranks with treadles, by chains, pulleys, bands, and toothed gearing. 
100. Savery Latcues, P. ZB. Ayton.— Dated 9th January, 1877. -(4 com- 

munication ) 6d. 

This consists of a staple, a latch-plate, and a latch; the latch being 
connected to the staple by a chain, and to the latch-plate by a pin, with 
feather, on the plate, engaging in « slightly larger hole in the rear end of 
the latch. The end of the latch can only be engaged or disengaged when 
the latch has been turned round, so as to be in a line with the latch- 
plate, when the feather and slot coincide; and the chain only allows 
this to be done when the door is shut. The door cau be opened to a 
limited extent for ventilation, &c., but cannot be opened further by 
anyone outside, 

1. AxLes ror Carriaces, J. Grice.—Dated 9th January, 1877.—(Not 
proceeded with.) 2d. 

This consists in making the axle box with a separate front part of 
larger diameter than the barrel, and screwed on it. It is secured to the 
nave by a large flange, and has an inner flange with leather washer on it; 
on this seat the collet on the end of the axle arm has its bearing. The 
nave hoop may be formed for the same purpose (increased bearing sur- 
face) as well as to be an oil chamber for the front end of the axle. 

102. Atum, P. and F. M. Spence.—Dated 9th January, 1877.—(Not pro- 
ceeded with.) 2d. 

This consists in treating shale for production of alum by adding the 
requisite quantity of acid at once to a charge of the shale, and afterwards 
transferring successively to other charges. 

108. Manure, H. Y. D. Scott.—Dated 9th January, 1877. 4d. 

* Pail stuff” is passed through a sieve, and to the strained liquid is 
added phosphate of iron dissolved in mineral (sulphuric) acid, giving a 
precipitate fit for manure. When the liquid is without solids, ammonia- 
cal acid is used without phosphate. The higher carbonates of ammonia 
ere next distilled from the liquid, and caught in cool receivers, where the 
salts crystallise. The rest of the ammonia is recovered either by evapora- 
tion or distillation. Solid excreta are in one process deodormsed with 
caustic alkali, and so much soluble phosphoric acid then added as to make 
the compound neutral or slightly acid. Again, fecal matters are treated 
successively with gas liquor, superphosphate ef lime (with heat), 
magnesia, and chloride of maguesia, und dolomitic lime. 

106. Brick Makixe, F. Francis.—Dated 9th January, 1877.—(Not pro 
ceeded with.) 2d. 

A rectangular-shaped box open below and cuntaining a piston is forced 
down by connecting rods into a chamber supplied with pugged material ; 
the lower end meets a roller, and the piston is forced up to a stop by the 
clay, which enters and iscompressed. On orm | of the box, the piston is 
caused to force out the block on to a tray carried by arms, in which it is 
conveyed to the finishing press. In this press a top pressing plate 


descends into a mould, the lower plate of which is perforated and bedded | 


on india-rubber, and is raised at the proper time by connecting rods. 
107. Rattway anv oTruer Wueers, J. D. Owen,—Dated 9th January, 1877. 
—(Complete.) 8d 

The spokes and rim bent, welded, &c., to the required form, are placed 
on a furnace which heats the inner ends of the spokes, then in a mould 
with cavity for the nave ; metal is poured in, and the whole is brought 
under a powerful ram or punch. A central pin is forced out of the nave 
while in the moulds. Next, the rim is heated, and the spokes united 
where they join it, and the rim is strengthened by addition of metal in 
moulds with compression. The compressing machine consists of two 
hydraulic cylinders, one forcing its ram downwards, and the other 
upwards. ‘Ihe nave block nay be placed in the centre of the spokes in a 
plastic condition, to be compressed with the cold spokes, Tires are 
secured without rings or other parts in addition to the centre, which is 
made with a rim and lipped flange to be next the flanged side of the tire. 
The invention relates also to wheels containing wood, and to the special 
furnaces, &c., used in their manufacture. 
108. Supptyine Water To Ciosers, &c., S. Osmond.—Dated 9th January, 

1877. 6d. 

This consists in combination of two cisterns, one within the other ; in 
the inner the main supply of water is received, and from it water is 
drawn for drinking and other domestic purposes, this water being kept 


distinct from any connection with closet pipes and from the water to the | 


outer cistern, which is used solely for sanitary purposes. The outer tank 
receives the overflow from the inner, and gives off its own overflow by the 
water pipe leading to the closet or drain. 
109. Kitys, 7. Carden.—Dated 91h January, 1877. 8d. 

A series of vaulted kilns are arranged in double horseshoe (or other) 
form, and in the crown or arch of each are formed slits for equal distri- 
bution of fuel ; these slits can be closed by turning plates. 


are arranged in communication with the main flue to receive heated gases | 


in their passage from the kilns to the chimney. For refractory clays, 
bottom or side bar furnaces are used in combination with the slits, sup- 
plied with air by a pipe flue below the fire-bars, The (brick) chamber 
partitions are turned on arches. 

110. Rivertine anv Puxcuine, G. Goodson.—Dated 9th January, 1877. 


6d, 

The work to be rivetted is placed between a dolly and the end (or die) 
of a piston rod moved horizontaily. The cylinder is compound, and sup- 
ported by two side frames on a bed plate ; its double or differential piston 
1s acted on by steam tirst on one side, then on the other; the main valve 
being a moditication of the D valve, or a treble or quadruple piston valve, 
or a three-way cock, and operated by a treadle or lever. 

111. Warerrxoor Dexss ror Lire saving Purposes, &. M. White.—Dated 
9th January, 1877. 4d. 

The dress is made with air-tight compartments communicating together 
by tubes with stop valves, whereby the air can be confined in one or 
more compartments, or one or more may be emptied of air, All the 
compartments, if in communication, may be inflated by means of an 
external tube. 

112. Straicurenine anv Curvine Metat Rams, W. R. Lake.—Dated 9th 
January, 1877.—(A communication. )—(Complete.) 6d. 

This comprises a sct of parallel vertically adjustable rolls in a line with 
those of the saw carriage ; a set of stops projecting or projected upwardly 
between the rolls, and arranged to form points of a curve such as is to 
be given to the rails; and suitable means for forcing the rails against 
these stops, and then freeing it for delivery to the cooling bed. When 
the rail is brought to rest on the rolls and the arms supporting the stops 
are raised (by means of cams on a shaft below), the rail is brought against 
the stops by means of head blocks moved by pistons of hydraulic 
cylinders at the ends, and holds them till released by a contrary stroke of 
the piston ; then the arms are dropped and the rail can be removed (down 
curved guides) to cool, 

118. Borne on Turnine, G. Lowry.—Dated 10th January, 1877. 6d. 

In a hole through a boss on a tubular boring bar is fitted (to slide) a 
tool holder with screw-fixed tool. The holder has a slot for a shaper bar 
which fits in the tubular bar ; and in this bar is a diagonal or curved slot 
corresponding to the hole or shape required. A pin is passed through the 
boss, the tool holder, and the long shot in the shaper bar. On sliding the 
tubular bar up and down, the tool holder is drawn in and out, In drill- 
ing, the end of the tubular bar is secured in the drill spindle ; the hole 
is made by bringing down the drill spindle. 

114. Devine Tea Lear, 7. Balmer.— Dated 10th January, 1877.—(Not pro- 
ceeded with.) 2d. 

The tea leaf is fed in at the higher end of a rotating inclined cylinder, 
through which a current of hot air passes upwards, and which is fitted 
internally with a series of flanges to carry round the tea leaf to the upper 
side and let it fall, 

115. Manrxine Gass Tupes, 4. D. Wolochoff.—Dated 10th January, 1877. 
—(Not proceeded — 2d. 

The tubes are prepared with an enamelled or coloured glass exterior 
surface, and the marks are etched with acid, so as to appear transparent 
on a coloured grouné@, or vice versa. 

116. Cicaretres, J. Evans.—Dated 10th January, 1877. 6d. 

A cigarette is formed with a centrally perforated disc within the 
mouthpiece — behind the tobacco. In a portable cigarette-making 
machine are six rollers inclosing a chamber, the two upper ones being 
supported in a hinged lid. In the chamber are two sbort mandrils, one 
on either side; on that forthe mouthpiece is placed the disc, then tobacco 
is supplied, and the rollers are rotated ; then paper for the mouthpiece, 
and for inclosing the tobacco, is fed in over an adjoining table, and fix 
with gum received from a sponge under the table. 


11'7. Presses vor Prixtixc tx Covours, A. C. Henderson.—Dated 10th 
January, 1877.—(A communication.) 4d. ° 

This consists in furming sectional ink tables with rotating dises placed 
in them—having their surfaces even with those of the tables —in combi- 
nation with sectional ink fountains. 

118. Evecreic Tetecraru Apparatys, J. W. Gooch.—Dated 10th January, 
1877. 6d. 

In this type printing machine key levers are depressed, and thereby 
pins raised in a horizontal rutating plate, so as to make electric contact. 
In the receiver a disc rotating at the same rate has vertical pins in tubes 
round its circumference, held down by springs, and having types at their 
upper ends, which are inked on one side of the disc’s course, and forced up 
by an electro-magnet, on the other side, against 4 paper sheet on a 
cylinder, which is suitably placed and rotated, so that the messages are 
printed ready for delivery. <A ‘‘ tell-tale” shows when a line has been 
completed. 

119. Sewine on Emsrormwertne, W. B. Gedge.—Dated 10th January, 1877. 
—(A communication.)—(Not proceeded with.) 4d. 

This relates to a looper used to produce a cbain stitching by means of 
two threads in such a way that the one thinner thread shall always appear 
above another thicker. 

120 Brackixo, &c., W. FE. Gedge.—Dated 10th January, 1877.—(A commu- 
nication.)—(Not proceeded with.) 2d. 

Blacking with special properties is prepared, with other matters, from 
the leaves or other parts of the lentise tree. 

121. Licutine Gas py Execraicity, P. Dronier.—Dated 10th January, 
1877.—( Not proceeded with.) 2d. 

This is by heating platinum wire ; a branch of the current which does 
this also actuates an electro-magnet to bring the platinum opposite the 
burner at the right time. The conducting wires are in a tube near the 
burner, which tube, when turned, opens the cock and establishes electric 
contact. 

122. Rot.er Skates, 8. Walker.—Dated 10th January, 1877.—(Not pro- 
ceeded with.) 2d. 

The natural movement of the skate causes a rocking cross-piece to move 
right or left, thereby turning a guide roller, which consists of a ball in a 
recessed bearer, and allowing any evolutions. 

123. PLovens, C. H. Mottram.—Dated 10th January, 1877.—(A commini~ 
cation,)—(Not proceeded with.) 2d. 

To produce a lozenge-shaped sod, a bevel coulter behind the sole plate 
takes off a triangular piece of sod from the land side. Again, an adjust- 
able grubber is attached toa plough for subsoiling simultaneously with 
ploughing. t 
124. ge i J. Long.—Datcd 10th January, 1877.—(Not proceeded 

with.) 2d, 

For the spring backbone is substituted a frame formed of two wooden 
rods diverging downwards to the axle of the hind wheels, and their upper 
connected ends enclosing pivots for the (chiefly wooden) fore carriage. 
The tricycle is arranged to be converted into a bicycle. 

125 Bicycuxs, C. Groom.—Dated 10th January, 1877.—(Not proceeded with.) 
d, 


The fork terminates in two pins, which extend down through the upper 
and lower bearings of the front wheel; on these pins, above the bearings, 
are buffers, to prevent jarring. 

126. Bugacuine Cuina Cuays, &., J. Carr.—Dated 10th January, 1877. 
—(Not proceeved with.) 2d. 
The clays, in a running state, are treated with a composition formed of 





~ | bisulphite of soda, and hypochlorite of soda in given 


Drying stoves | 


chlorine gas, hydrochloric acid, sulphurous acid gas, hyposulphite of soda, 
| roportions, The 
| sulphurous acid gas is prepared in apparatus of special form. 

12°77. TeLtecraruic Sicnas, &c., Sir J. Anderson, H. N. Blackwood-Price, 
| and H. G. Cheesman.—Dated 10th January, 1877.—( Not proceded with.) 
| 2d. 
| A ray of light is projected from a reflector (carried by a magnet, or 
| coil or armature), and focussed on a moving band of sensitised paper. 
| 128. Brick anp Tite Works, H. Guthrie.—Dated 10th January, 1877. 6d. 

This consists in placing the machine (supplied from an endless band 
overhead) in the centre of the kiln, so that it can turn in any direction 
and deliver its goods by one direct travelling band to the inside of the 
| kiln. The roof of the kiln chamber is formed of a double arch with 
cavity between, which acts as a collecting flue, allows expansion of lower 
arcb, and prevents much radiation of heat. Gas producers are used in 
the chambers, having cavities open at bottom and top for the draught, 
and with side flues open at bottom and top to the producers; the system 
of collecting and dispensing heat is similar to that in Hofmann’s kiln. 
130. Vatves anv Srorcocks, J. Breeden. —Dated 10th January, 1877. 


8d. 


This relates, first, to making a valve with a tube stem of reduced | 


diameter in the middle, this part having collars at its ends, with cupped 
leather washers. The thicker parts of the stem above and below are 





made separately from the reduced part and connected by screwing. The | 


lower cupped washer forms the valve, the upper a packing. The former 
when down is seated in the top part of the bore of the delivery pipe. 
Again, for the india-rubber diaphragm in diaphragm taps is substituted 
| a thin sheet metal diaphragm with concentric corrugations. In an 
| improved hose union, one metal tube fits into another, and a screw on 
| the socket part takes into an annular groove on the other part; there is 
| also a cupped leather packing. 
| 133. Spinntnc Rope Yarns, S. Wilson and J. Barbour.—Dated 11th 
} January, 1877. 6d. 
This relates to tiansmitting a variable motion to the feeding rolls (in 
horizontal spindle spinners) from the gill sheet roller; using an inter- 
| ceptor, of peculiar form, to prevent the twist produced by the flyer from 
| running back to the sliver on the gills; and using an adjustable tension 
| pulley, travelling with the drag pulley on the bobbin socket, to regulate 
the drag on the bobbin. 
134. Worxine Rattway Sicnais anv Points, J. Scatcherd.—Dated 11th 
January, 1877.—( Not proceeded with.) 2d. 
This relates to an arrangement of locking caps or hand levers, whereby 
the movement of one lever locks the others which work in conflicting 
combination. 


| consists of pipe-clay, 60 lb.; chalk or whitening, 30 Ib 


| 186. Sprinc Motors, W. RK. Lake.—Dated 11th Jonuary, 1877.—(4 coin- | 


munication.)—(Not proceeded with.) 2d. 

The springs (a series of which are placed on the shaft) are formed of 
two leaves, one of which is secured at its inner end to the shaft, outer 
to frame; the other has lips on its ends to keep it from slipping off the 
former, and is meant to compensate variations un the main leaf. When 
| the main leaf becomes weak, the other is called into action A brake on 
| a shaft actuated through gearing is operated by a spring when one’s foot 
| is removed from a stirrup. 

13'7. Grinpinc or Fixisninc Meta.iic Surraces, J. E. Handiside and 
L. Sterne. --Dated 11th January, 1877. 3 

This relates to forming entire or segmental rings or annular discs of 
consolidated emery with dovetailed parts, the metal centres having 
counterpart dovetails; also to arranging such wheels on a revolving 
vertical shaft, to which a slow up-and-down motion is imparted. Articles 
to be ground may be presented in stationary holders, or in apparatus, 
which by means of inclined guides and the vertical motion of the wheel, 
gives a slow radial motion to the articles. 

138. VestiLating WaterPRoor GARMENTS, J. Quin.—Dated 11th January, 
1877.—(Not proceeded with.) 2d. 

The two side seams and the back seams are open down to about the 
waist, with edges overlapping and sewn together at intervals. The 
inner lap has nearest its edge a cord under the casing, curved outwards 
below, to carry off any water. Under the armpits porous gores are 
inserted, or holes punched. 


ae. Paes on Leve.uine, H. G. Barrey.—Dated 11th January, 1877. 


The instrument consists of a stock or frame, a weighted or fixed indi- 
cator or pointer, and a fixed or weighted dial; these parts are variously 
combined. 

140. Crock Casss, &., J. M. May.—Dated 11th January, 1877. 2d. 

The cases are made of blown glass instead of pressed glass, and with 
or without use of a mould. 

141. Cirps ror Carriacr Sprinos, Kk. Calo.—Dated 11th January, 1877. 
—(A communication.) 6d. 

This consists in addition to each movable wing of the die of a piece 
forming a projection on the greove of the die, so arranged that when the 
bends press on the corresponding ends of the clip it forces the iron into 
the angle or bend, thereby strengthening the same. 

142. Carson AND OTHER Puotrocrapasic Pictures, H, Lambert.—Dated 
llth January, 1877. 4d. 

This consists in coating sensitised or unsensitised photographic tissue 
with a permanent transparent flexible support—essentially a mixture of 
Canada balsam and collodion—on which the tissue is supported during 
the printing, developing, transferring, and mounting of the picture. 
144. Wasuine Macuings, BE. Bradshaw. —Dated 11th January, 1877.—(Not 

proceeded with) 2d, 

This relates to mechanism for giving a to-and-fro 
or agitator instead of a continuous revolving one. 
146. Corrine Oicake, &c., C. 8. Brittain —Dated 11th January, 1877. 

—(Not proceeded with.) 2d. 

The cake is gripped on a platform and acted on by four knives, which 
Kreseas by levers, &c.) simultaneously cut the sides and ends of the 
cake, 


148. er facman, J. Greenwood.—Dated 11th January, 1877.— 


seus 9 oa B 
This relates chiefly to checking vibration, by means of a suspended 


Otion to the doily 





vibrating paddle (in liquid) connected to a three-armed lever, which con- 





nects the weighing machine with the dial. To the end of the same arm 

of the lever is fixed arack which works a pinion on the dial spindle. 

Backlash is prevented by a strap and weight lever. 

149. Vatves, G. W. Ede.—Dated 1ith Januory, 1877.—(Not proceeded with. 
2d. 


Ball valves are made so that when the valve is shut any continuous 
pressure from the source of supply tends to keep it tight. Thus in a 
cistern the valve descends on an crifice in a diaphragm, which divides a 
chamber having an inlet and outlet one above the other. its descending 
spindle is connected with the short end of the ball lever. (Two modifica- 
tions are described.) 

150. Tix ann TeRye Prates, J. R. Turncock—Dated 11th January, 1877.— 
(Not proceeded with.) 2d. 

A partition is added in the tin pot, being perforated from the bottom 
up to near the ordinary level of the molten metu!, and carried tin. above 
the mouth of the pot. It allows only a few sheets to be immersed at a 
time, also circulation of the metal. 


152. Fruit Breap anv Farina, C. Moryit.—Dated 11th Jonuary, 1877. 


4d, 

The meal of wheat or other grain, prepared as biscuit and powdered, is 
mixed with juice of fruit. The dampish mass is moulded into cakes, 
which are then dried at 90 deg. to 120 deg. Fah. The cakes may be 
ground to form fruit farina. Such treatment may be supplemented, 
especially in the case of lime fruit juice, by the addition of fine animal 
gelatine. 

153. Cuxcxine Money Takinos, H. EZ. Sambrook.— Dated ith January, 
1877. td. 

On one or both sides of the shoot are movable levers, against which the 
cam presses ; the action of the levers is communicated through a recipro- 
cating bar or cam to the registering apparatus, so that the varying width 
of the coin tells its value. In the wheelwork a coin of the lowest value 
is represented by (say) one tooth, and a coin of twice, thrice, or more 
value, by two, three, or more teeth, the dial progressively showing the 
sum total of the money placed in the machine. 

154. Seraratinc, CLEsninc, and Sizino Grary, &c., W. Delf.—Dated 
11th January, 1877.—(Not proceeded with.) 2d. 

This consists of a frame with a number of inclined screens ‘one above 
another) formed cf wires set to various gauges. Grain is fed to the top 
screen, and the lighter grains fall through. 

156. Sranps ror Music, &c, R. Tuck.—Dated 12th January, 1877.—(Not 
proceeded with) 2d. 

Leaves or frames are supported on a standard, being jointed at their 
lower parts to horizontal pieces carried on it. They have attached chains, 
the links of which can be hung on studs on the standards, so as to retain 
the leaves at any angle; or a portion of a flat ring may be used for the 
purpose, passing through a slot. 

157. Sares, D. 0. Jones.—Dated 12th January, 1877.—(Not proceeded with.) 
2d. 


The door is hingeless, and opened and closed by screw power from the 
outside ; it has the usual locks and dowels for entering mortices when 
closed to, and the meeting edges overlap. 

160. Execrric Inpicator ror Exectrric Betis, 7. Coad,—Dated 12th 
January, 1877.—(Not procecded with.) 2d. 

The armature is timed by a regulator, and has at its extreme end a 
reflector disc with the name or number of the room painted on it. The 
whole is enclosed in a case with glass front. 

161. Looms, J. Hall.—Dated 12th January, 1877.—(Not proceeded with.) 
2d. 


This relates to a letting-off motion obtained from two notched cast hou 
discs, one at each end of the warp beam. On each disc rests the end of « 
rod connected below to a weighted lever ; the rod end drops alternately 
with the notches. 

162. Rock Driits, W. W. Kenrick.—Dated 12th January, 1877.—(4 com- 
munication.)—(Not proceeded with.) 2d 

The principal feature of this is forming 
of «a double gouge or V. 

163. Looms, W. A. Craven and J. Greenwood.—Dated 12th January, 1877. 
—(Not proceeded with.) 2d. 

This relates to stopping the loom when the shuttle fails to ‘‘ box” 
properly. In loose reed looms the “frog” vatch is connected bya link to 
the brake rod, and adjusted so as to clear the frog at every “‘ beat up” of 
the reed, yet when released, the weighted ‘‘ break rod” pulls the catch 
down to ensure its striking the frog. In fast reed looms there is besides 
a projecting finger hinged under the staynoard, which, when the shuttle 

ails to box, meets a projection on an upright lever, which then releases 
the knocking-off lever, and stops the loom. 


164. Storrexs ror Botries, W. Netherwood and B. Shaw.—Dated 12th 
January, 1877. 6d. 

A ball ci iodia-rubber, or of cork or wood coated with india-rubber, 
light enough to float on the (fermented) liquid in the bottle, is brought 
up into the tapering or ledged neck by means of a curved, flattened wire 
inserted a few inches below it, then drawn outwards. The ball remains 
firmly wedged till displaced by a pusher. 

165. Carpinc Esoines, W. Schojield.—Dated 12th January, 1877.—(Not 
proceeded with.) 2d. 

To stop the engine when the strap which drives the “taker in ” roller 
breaks or becomes misplaced, a roller at one end of a weighted lever ‘is 
caused to press normally against the strap. In the case supposed, the 
weighted end falls and meetsa finger on a sliding rod, which is connected 
to the catch which holds the driving pinion in gear with the spur wheel 
of the doffing cylinder. 


166. Pye AND Tupes, H. Bagyeley.—Dated 12th January, 1877 
4e 


the drill end or bit in the form 


The composition for fire-bricks consists of chalk or whitening, 100 Ib. 
avoirdupois; pipe-clay, 641b.; horse-dung, 41b.; asbestos, } lb., or flint, 
6 lb.; ordinary green glass, 6lb. That for incorrodible vitrified tubes 
; powered white 
glass, 6 1b.; powdered common green glass, 31b.; powdered Welsh spar, 
zlb.; powdered ‘: tinkle,” 1 lb.; black oxide of cobalt, 1} 1b. 


169. CoLovrinG Marrer From Coat, J. G. Tongue.—Dated 12th January, 
1877.—(A communication. )—( Not proceeded with.) 2d. 

Finely powdered coal is heated with nitric acid or with potassic or 
sodic nitrate and sulphuric acid. A great part of the coal can then be 
extracted by caustic alkalies and ammonia, or carbonates of soda, potash, 
or ammonia. The black residue and the brown solution of the alkali 
salts can be applied for printing and colouring ; also further treated with 
metallic salts, &c. 

172. ar” J. G. Tongue.—Dated 13th January, 1877.—(A communica 
tion.) 2d. 

The anchor is made of an iron casting, which is aunealed. 

173. Ferry Boat, H. W. Bali and W. Clapperton.—Dated 13th January, 
1877. 6d. 

This consists mainly in making the hull or ficating part proper to carry 
its level traffic stage separate, on a strong horizontal frame of its own, so as 
to be raised or lowered (by screws or lifting chains acting simultaneously) 
to suit the state of the tide and draught of the boat. 

174. Exprosives, B. C. Prentice.—Dated 13th January, 1877.—(Not pro- 
ceeded with.) 2d. 

This relates to mixture of gun-cotton (either simple or nitrated or 
chlorated) with metallic or hydrated oxides (of iron, manganese, &c.) 
176. Dovusiixe, Twistine, &c., THreaps, W. F. Timperley.—Dated 13th 

January, 1877.—(Not proceeded with.) 2d. 

This relates to a means of stopping ibe delivery and twist simul- 
taneously on breakage of one or more threads. The threads pass through 
eyelets on the tops of balanced levers, and, on breakage, hooks at the 
other ends of the levers, gear into teeth of a revolving reel and stop it, 
and thereby the delivery and twist. 

178. Orpnance, &c., H. C. Lobnitz.—Dated 13:h Jannary, 1877. 6d. 

This relates to improvements on No. 2132, of 1876. A ram is combined 
with a gun, and in the present case the charge is situated quite near the 
external orifice, being put into the tube further back. and pushed forward 
by a piston plug operated by a loading bar connected with the piston of a 
hydraulic cylinder. 

179. Sprincs For GLoves, SHOES, on SLipPERS, J. Unwin.— Dated 13th 
January, 1877. 6d. 

This relates to rounding the usual sharp inner end of one of the two 
legs (so as not to cut the article), and drilling holes in the legs and head 
plate for more secure fastening with threads or wires. 

182. oe H. Christie.— Dated 13th January, 1877.—(Not proceeded 
with.) 2d, 

To the base of the shot is fitted a three-vaned tail-piece ; powder lies 
between the vanes, (which may be straight or twisted). 

183. Hypravtic or Fire Hose, A. M. Clark.—Dated 13th January, 1877. 

— (A communication.) 6d. 

The hose is made of more than one plug of cotton, linen, or other 
material, woven whole in a cylindrical form, with two or more weft 
threads interwound and packed with the warp threads in concentric 
helical coils, one within another, and without any sharp bends. 

185. Mixine Concrete, J. Garvie and J. H. Bissett.—Dated 1ith January, 
1877.—(Not proceeded with.) 2d. 

This consists of a hollow revolving mixing cylinder (horizontal or 
inclined) with curved or straight bars, or an Archimedian screw inside. 
The material is fed in from a hopper at one end, receiving some water 
there, and discharged at the other. 


186. Soxirairss, J. Hill.—Dated 15th January, 1877.—(Not proceeded with. 
2d. 
The conical end of a solid shank on the back part is pushed into an 
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eye at the base of a socket in the other part, which eye then 
snaps on a neck in the shank. Lateral pushers release the shank. 


188. Packine Cases, W. Carter.—Dated 15th January, 1877. 6d. 
The cases are divided into compartments, each se ted from its 
neighbour by two partitions enclosing a small space. e sides of the 


case are perforated for admission of 

the centre as possible.) 

1900. Treatine Saccnartne Juices, J. H. Johnson.— Dated 15th January, 
1877.—{4 communication.) 4d. 

The juices are treated with magnesia, either anhydrous or hydrated. 
The magnesia in the scums or residues is regained and revivified. 

102. Borcer Fursaces, C. C. S. Knap. —Dated 15th January, 1877. 6d. 

A rotating drum in a case under a hopper in front of the furnace has 
one or more recesses in it, which as they come under the hopper receive 
coal, then carry it round, and discharge it below on the fire bars. A part 
of the inner face of the case is made convex to form a crushing surface 
for any big lumps. Each alternate fire-bar is prolonged at its front end 
and carried un a horizontal shaft, and by mechanism connected with the 
drum, a slow reciproeating and a rising and falling motion is given to 
these alternate bars. 

193. Cammwey Tors anp VENTILATORS, H. Prentis.—Dated 15th January, 
1877.—( Not proceeded with.) 2d. 

The wind blowing against the chimney tops enters apertures in them, 
and is guided upwards by diaphrag improving the draught. Any 
downward draught is diverted to one side or other through those aper- 
tures. 

194 Raistrc awp Fasrentnc Rattway Carriace Wrixpows, 7. Worth- 
ington.—Dated 15th January, 1877. 6d. 

This consists of a double bolt mounted on the top of the sash and 
carried on a duplex lever; when the lever is worked the bolts are drawn 
in or driven out on each side of the sash. The ends of the bolts are 
mounted with india-rubber buffers to bear agai the main frame and 
fix the sliding frame. The lever is worked by a handle, which serves 
also for raising or lowering the window. The bolts may be operated 
otherwise. 

195. Locxixe tHe Nuts or Screw Boxts, H. Worthington.—Dated 15th 
January, 1\877.—(Not proceeded with.) 2d. 

The end of the screw bolt is reduced in diameter at one part, the main 
or inner portion having (say) a right-hand screw, and the outer a left- 
hand screw. The main nut and the locking nut correspond to the screws. 
196. Sa ror Gas Burners, H. Girond.—Dated 15th January, 

1877. 

This relates to improvements on Nos. 315, of 1870, and 1953, of 1872. 
The cases are cast of alloy of lead and antimony, with sockets of stronger 
metal cast thereon. Side ribs (for — and projections to rest on are 
provided for the bell. Bells and discs are cast of an alloy of tin and 
nickel In a disc regulator, the disc is attached to a sliding sleeve on a 
vertical tube a outlet aperture, and for passage of gas, there is, 
above the disc, a side aperture adjustable by a screw. 

197. Mutriptex Te.ecrapas, E. G. Berwen.—Dated 15th January, 1877. 


A communication.) 1s. 
This is to ensure more perfect The required combinations of 
currents are transmitted without any interruption of the main circuit. 
In the transmitter are two keys giving four combinations. The electric 
connections are made through a circuit-preserving lever moved by ah 
magnet in a local circuit of key No.1 through an oscilla! 

reverser in circuit of key No. 2. The receiving instruments consist of 
differential relay electro-magnets with polarised armatures. The 
incoming currents act in one yn go by reversal of polarity, in 
the other by rise and fall of tension, and the armatures open or close 
local circuits which have receiving instruments. In common with the 
is a supplementary contact lever so arranged that the 

recei instrument will be actuated when the afmature is at rest in 
either of its extreme tions, but not when at rest in an intermediate 
position. Other com tions in transmitter and receiver are described. 
aR, Paveensene, &. J. Mackie and G. French.—Dated 15th January, 1877. 


Wet fulminate of mercury (6 parts) is mixed with finely ground gun- 
cotton and chlorate of potash (1 each). The compound is distributed 
in shells, which are placed in holes round the ci 
horizontal discs; and pressing pli 
by springs, their descent being 
which they pass. 


199. Rattway ey F. T. Haggard.—Dated 15th January, 1877.—(Not 


proceeded with.) 

This relates to using (for vacuum brakes) one pipe only along the train, 
each fixed portion having at each end a short length of flexible pipe with 
bifurcated coupling, the end of one limb being formed with a female 
socket, the other witha male one. Couplings are held together by a 
short spring. 
200. Deitunc Brusx Briocks, E. J. Rooney.—Dated 15th January, 1877. 

—{A communication.) 6d. 

The blocks are secured to a line of discs pivotted ona frame; the 
central disc carries the pattern. A line of corresponding (horizonta)) 
drills are driven from a below. The disc frame can be shifted end- 
wise or vertically, and as the drills penetrate the blocks, the frame is 
pushed forward = cams at its back. When a hand-wheel on the central 
disc is moved to shift the position of the pattern, each of the blocks is 
(by means of rack and teeth) shifted in ly the same manner. The 
holes in the pattern are successfully it opposite a fixed pointer 
which is pressed inwards by a weight. 

202. Spreisc Covrtixes ror Rattway Carriaces, &., E. B. Taylor.— 
Dated 15th January, 1877. 
conaists 


; likewise each partition (as near 





rs supported above are forced down 


o main parts 
couple of caps lined with leather, india-rubber, or the like, and connected 


by an intermediate longer tube ; and a connecting bolt to hold the links | 


together when their 

springs. 

203. Hanpies ror Piovucus, &c., 4. M. Clark.—Dated 15th January, 
1877.—(A communication.)—(Not proceeded with.) 4d. 

— —— - a eye or — ane $m handle attached to the end 
of ploug! jes ; to chocks or w eces fitted to the 
mouldboard and land side of the plough, for tchnee t of the handl 
without bending their lower ends. 


204. Carpinec Enornes, J. Malloch.—Dated 15th January, 1877.—( Not pro- 
ceeded with.) 2d. 


caps are in place on the ends of the pins of the 





This consists in placing one or more small and adjustable smooth 
cylinders in the angular space between the main cylinder and the “‘ taker 
in” cylinder, to confine and carry over the loose fibre. 

209. RatTcHEeT ape H. Waterson.—Dated 16th January, 1877.— (Not 
with. 

The to-and-fro motion of the working handle actuates alternately, by 
pawis and ratchets, a fixed and a loose bevel wheel on the axis, which are 
connected by a third (loose) bevel wheel on a supplementary handle. 

211. Ispicatinc Pressure anpD HorsE-PoweR oF Ewncines, J. T. 
Birchall.—Dated 16th January, 1877.—(Not proceeded with.) 2d. 

For high-pressure engines, this consists in a series of chambers commu- 
nicating together ; one end chamber is ted with a pi gauge, 
and the other opens on a chamber surrounding the series, communicatin 
through a double passage and slide valve controlled by the engine wi! 
the pressure side of the cylinder. A double gauge arran, ent for com- 
pound ,engines is described. For speed, a cylindrical vessel con 
liquid is rotated in a vertical axis, and the motion of a float actuates, by 
a rack, a pinion on the spindle of an index finger. 

_ 212. Compinc Encines, J: Wood, A. Naylor, ani B. Akam.—Dated 16th 
January, 1877.—(Not proceeded with.) 2d. 

A shaft between the feeding heads and square motion operates a rod 
sliding through a swivel joint, and having a comb at the other end, which 
draws hard substances out clear of the pressing plate. 

213. Traction Encrxes, W. Fisken.—Dated 16th January, 1877.—(Not 
proceeded with.) 2d. 





This relates to transmitting motive power from the crank shaft to the 
driving wheels, by means of a ratchet whecl, on the axle of the latter, 
worked by two diametrically opposite forked levers rocked (by means of 
rods) on the axle as their common fulcrum. 

214 Worxine Raitway Brakes, C. Anderson.-- Dated 16th January, 1877+ 
—(Not proceeded with.) 2d. 

A worm on the axle gears with a worm wheel having friction discs on 
its shaft; a rope or chain pulley attached to the discs communicates 
motion to the brake blocks, when a friction clutch is brought into gear 
with a frictional disc. 

215. Poriryinc Water iv Steam Borers, P. Jensen.—Dated 16th January, 
1877.—(A communication.) 6d. 

Pure rectified petroleum is supplied to the boiler, while in action, from 
a separate tank put in communication with the feed pump at will 
216. Warer Vevocireve, G. Drevar.—Dated 16th January, 1877. 6d. 

This is meant to be made on board ship, where required. The hull con- 
sists of a rectangular wire case, to which pointed ends are formed, and 
the whole outer part is covered with waterproof fabric. At the outer end 
of two projecting cross pieces are attached outrigger boards, and between 
these and the hull are mounted paddles (formed of an oil drum, with 
spokes and floats) on separate cranked axles, which are worked with 
levers by a person seated in the huil. A pair of paddle wheels at the 
stern are worked by means of grooved pulleys and cords. 


217. Sreerinc Gear, J. B. Atkins.—Dated 16th Jonuary, 1877.—(Not pro- 
ceeded with.) 2d. 
This relates to so placing the auxiliary tiller that it can be at once 


erence of a rotating | 
ted by an oscillating disc through | 


; two links, each composed of a! 


dropped into its place and fixed as for action, should the tiller or its gezr 
have gone wrong. 
218. “oy Vatves, H. Law.—Dated 17th January, 1877.--(Not proceeded 
with.) 2 
This relates to a toothed wheel ar 
of the valve. 
220. Sewine Macuines, P. Waterston.—Dated 17th January, 1877, 
In 





gs t for indicating the position 


6d. 
one side of the driver wheel’ is cut a cam groove (which may be re- 
plicated for i d speed), in which play rollers centred on levers to 
drive all the working parts. A spool with vertical axis on a projecting 
platform is steadied by a spool holder, which also exerts an adjustable 
tension on the thread by a spring and screw. A vertical spirally grooved 
cylinder on the platform has a reciprocating motiun, through a roller in 
the groove, connected with a weighted lever worked from the groove in 
the driving wheel; it has a looper on the top which carries the thread 
from the needle a certain distance round the spool. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

BUSINESS in coal and iron in South Staffordshire is now being 
done upon the new basis of the revised lists issued by the Earl of 
Dudley and the other leading producers. The quotations for coal, 
according to the Earl’s East of Dudley list, are, as to thick coal, 
best, 14s. 6d.; seconds, 13s.; furnace, 9s.; and steam and lumps, 
8s. per ton respectively. This is a drop in each sort of 2s. per ton 
upon his lordship’s list issued at the close of April last year. 
Engine slack stands at 4s. 6d., a drop of 6d., and fine slack at 
3s. 3d., which is a drop of 3d. Heathen qualities are, coal, 13s., 
and lumps (forges), 9s. per ton, a drop of 1s. New mine coal and 
lumps have been brought down 1s. 6d., and stand now at 8s. 6d. 
per ton. New mine fine slack is now quoted at 3s., a reduction of 
6d. Thickcoal, the produce of the Remrod Hall Colliery, is quoted 
in the new circular at 12s. 6d. per ton, a drop of 2s.; furnace at 9s., 
a drop of 1s. 9d.; and lumpstat 8s., afdropfof 2s.; forge-lumps at 
7s. 6d., a drop of 1s. 6d.; and slack at 4s. 6d., which is a drop of 
2s. The prices of thin coal, used alike in the forge and furnace, 
are not affected by these altered {quotations, and 7s. to 7s. 6d. to 
8s. 3d. and 9s. per ton are still the prices that are the basis of 
transactions. 

The new iron quotations are, as to Round Oak brands : Common 
marked bars, £9 2s. 6d. per ton; sheets, singles, best, £10 10s. ; 
doubles, best, £12 ; and trebles, best, £14 ; rivet iron is £11 10s. for 
the lowest quality; angles, £9 12s. 6d.; and T iron, £10 2s. 6d. 
The latter figure is also the price for strips and hoops up to 14 
w.g, and £12 2s. 6d. is the quotation for ditto up to 20 w.g. 
These prices are all adrop of 10s, per ton. A similar drop is an- 
nounced by Messrs. Barrows and Hall, by Messrs. G. B. Thorney- 
croft and Co., by Messrs. E. P. and W. Baldwin, by Messrs, 
Knight and Co., and by others, The quotations of Messrs, 
Baldwin now stand at, for their sheets, singles, up to 20 w.g., 
“Severn,” £12 10s.; ‘“‘ Baldwin-Wilden,” B., £14; ditto, B.B., 
£15; ditto, B.B.B., £16 10s.; ditto, B. charcoal, £21 10s.; ditto, 
E.B. charcoal, £23 10s.; all per ton at works. Doubles, 21 to 24 
w.g., are 30s. per ton extra; trebles, 25 to 27 w.g., 60s. per ton 
extra. No alteration is made in the list prices of the sheets of 
Mr. Stephen Thompson, New Manor Ironworks. 

As in reference to coal, so also in respect of iron, the new scale 
embraces the only official alteration in the marked bar trade since 
| the close of April, 1876. 

Since the announcement of the reductions in finished iron there 

| has been a little more demand, mainly for best qualities, the result 

of the distribution of orders which were being held over by mer- 
chants pending the drop; but the merchants complained on 
| *Change this afternoon in Birmingham that the drop is insufficient 
| to induce them to speculate. The makers of second and third-class 
iron demanded the full rates prevailing before the reduction, the prices 
of these classes of iron not having been at all affected by the drop. 
And they were not unsuccessful in their attempts to trade at those 
| prices, iron of the medium qualities being now required to a fair 
extent by the galvanisers and the iron braziers, and the bridge and 
girder builders, whilst best rounds are sought after by some leading 
ngi . = and medium plates are selling better, but 
boiler plate orders are very scarce. Nail rods keep in demand, and 
there is a better inquiry for strips and hoops. 

The alteration in coal has not affected the prices of either the 
best or inferior qualities of pig iron made in the Wolverhampton 
district. Makers thereabouts have for some time past been dis- 

| counting an equivalent to the benefit they will derive from the 

| reduction in coal, and the prices quoted on ‘Change remained at £4 

for all-mine hot-blast, and £3 to £3 2s. 6d. for -mine qualities. 
| The business in coal, alike of best and medium qualities, ‘hat 
was transacted on "Change was an increase upon that of previous 
weeks. The increase was more marked in best coal. 

Foreign tariffs, and projected changes in them, were themes of 
much discussien this afternoon, the question having been afresh 
revived by the renewed efforts of the coal and ironmasters in France 
to prevent any concession in the new treaty between that country 
me this, which should increase the competition with native pro- 
ducers. It was h that the British Iron Trade Association and 
the Chambers of Commerce will, at their ensuing meetings, take 
such steps as may be calculated to strengthen the hands of the 
Government in any practicable effort to keep open and enlarge 
profitable continental markets. 

The mercantile traffic upon the railways which serve this part 
of the kingdom is conclusive that there is more business doing, 
taking Birmingham and the surrounding localities as a whole. 
Their present traffic is really as much as the companies can con- 
veniently manage. If there were now as many furnaces blowing 
in Staffordshire as is usual during a time of activity in the iron 
trade, the railways would be quite unequal to meet the require- 
ments of the manufacturers. 

The bridge and girder-building yards are here and there doing 
more work, mainly on account of India and Southern Africa. 
Specialities in chains and cables are in demand. There is slightly 
less languor in the vice and anvil trades. Heavy hollow castings 
areselling with tolerablefreedom. Light machine, and alsomalleable 

tings, keep the founders of that class in steady employment ; but 
orders for heavy machine castings are much needed. 

The makers of the best quality of patent hinges, following the 
lead of the makers of the less valuable sorts, have reduced their 
quotations by increasing their discounts 2} per cent., in other 
cases by reducing prices 1s. 6d. per cwt. 
| Cut nails are in limited request, and prices have been reduced 

6d. per cwt., equivalent to 10s. per ton. Makers have been enabled 
to take this course by the recent reductions in nailers’ wages, and 

Wy the gradual lowering of the price of the common nail sheet. 

he late drop of 10s, in best iron has, of course, not been without 
its effect, but it must not be supposed that the reduction in nails 
is altogether due to that drop. 

In North Staffordshire prices of finished iron are not materially 
influenced by the drop in the southern part of the county, for 
makers declare that it is impossible to work at lower quotations 
than now prevail. 

Consequent upon the new arrangement with the colliers, the 
limestone miners in the Staffordshire district have received a fort- 
night’s notice for a drop in wages of 6d. a day. 

The Staffordshire Agricultural Society opened its annual show on 
Tuesday at Burton-on-Trent. There were seventy stands of imple- 
ments, some of them of unusual magnitude, representing many 
well-known firms, 

The 8 ire and West Midland pare Society is to be 
invited by the Corporation of Bridgnorth to hold its next annual 
show at that place, and the requisite guarantees as to money and 
the like have been provided. 

The Dudley Town Council have appointed a deputation to attend 
the next meeting of the South Staffordshire an East Worcester- 
shire Institute of Mining Engineers to endeavour to dissuade the 
members from removing the institute from Dudley to Birmingham, 

















THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE past week has been more fertile in incidents of interest than 
a long list of its predecessors, particularly as regards the Govern- 
ment orders for railway materials on Indian account, which have 
just been distributed. Owing to the insufficient means for con- 
veying relief stores into and about the famine districts, the Govern- 
ment have decided to construct about 2500 additional miles of 
railways, which will for the most part be laid down in the Indore 
locality and the southern part of the Madras Presidency. For this 
great length of line over 125,000 tons of steel rails will be needed, 
and they have just been ordered at prices which are understood to 
be something like £6 10s., or atrifle under, atthe works, The contract 
has been ‘cut up” into five lots, of about 25,000 tons each, and 
has been placed with firms at Sheffield, in South Wales, and on 
the West Coast. To mention these firms by name would 
rather invidious, but I may say that the Master Cutler of Sheffield 
—Mr. Tozer, of Steel, Tozer, and Hampton, Limited—has stated 
in —_ that his company had secured one of the contracts. In 
addition to this, I hear that the Government is about to lay down 
rails on the ordinary roads, and will convey food, &c., thereon, by 
means of light engines, or in the ordinary tramway manner. For 
these temporary lines, too, rails are being made, and in both 
instances the instructions are, that the utmost dispatch is to be 
used and all shipped off by the end of the year if practicable. 
The effect of this is that the concerns which have secured 
the orders will be fully engaged for about six months hence- 
forward, estimating their production at about 1000 tons each, 
weekly. Besides these rails it is evident that other requisites 
must be had, and the Government have accordingly ordered the 
iron sleepers from Glasgow houses, at prices under £4 12s, 6d. per 
ton, and a heavy tonnage of chairs from Cleveland manufacturers 
at something like £2 12s. 6d. per ton. The fishplates will be made 
in several districts at about £7 to £8, and the bolts in Birmingham, 
For the equipment of these new lines and the augmentation of the 
present means of the existing systems, a large amount of additional 
rolling stock is needed, as well as a number of new locomotives. In 
these respects also contracts have been given out in the Birmingham, 
Manchester, and other districts for the trucks, the axles, tires, 
and springs for which are to be made here. A large number 
of the axles, indeed, have already been rolled and turned, An 
order from the Indian States Railways for engines is in course of 
execution at the works of the Yorkshire Engine Company, near 
Sheffield, and sixty new locomotives required by the Great Indian 
Peninsular line are, it is stated, to be made by well-known firms 
near Leeds, Manchester, and Glasgow. From these facts it is 
evident that the terrible wants of India may prove of valuable 
service to some of our home industries, especially now that it is 
daily becoming more forcibly apparent that the Government alone 
can deal with the crisis, and to do so nftst expend large sums from 
the Imperial treasury. 

In the general iron trade matters are quiet, but the better 
state of things which undoubtedly prevails in some other branches 
has given rise to a rather more hopeful feeling. One of the 
leading local firms of iron producers and merchants, in their 
September circular say, nevertheless, ‘‘ The stagnation in both the 
pig and finished iron trade still continues. Prices seem to be at 
the lowest point, as makers are steadily reducing the pr lucti 
and bringing it down to the actual wants of consumers.” This so 
fully and authoritatively describes the situation that I will not 
dwell further upon it, than to state tbat at some of the local works 
wages are being lowered by 10 percent. Where the men will not 
consent to the drop there is a process of “depletion” which is 
weeding out every possible spare man. At several of the Bessemer 
works, which are certainly the best employed establishments in 
any line just now, the rail and converting men have been asked to 
accept lower rates of wages. 

There is still a good deal of uncertainty as to the probable issue 
of the existing difference of opinion between the coalowners and 
the miners, There was a conference between the two sides on 
Friday last, at which the representatives of the men declined to 
accept any reduction whatever. It now remains to be seen whether 
the employers wil) proceed with their notices for a reduction— 
which they say should at least be 5 per cent. The men appear to 
be in unison in resisting. They say the coal trade is much better 
at some of the pits, they allege that the masters are not all at one 
in asking for the drop, and they state that they can now hardly 
earn decent weekly wages even at the present rates of payment. 
If the coalowners persist, I have no doubt thata strike would ensue 
unless arbitration could be agreed upon. The uncertainty is havin: 
the effect of making fuel firmer in price, particularly slack an 
good hards, 

The directors of the Staveley Coal and Iron Company recommend 
a dividend of £2 10s. per share on the A and C shares, and 8s. 4d. 

r share on the B and D shares, for the half-year ending June 

h, similar dividends having been paid in February last. 

The New York Jron Age gives brief statistics showing the 
American iron and steel imports and exports last year. The 
imports were 9,570,600 dols. only, as against 13,191,618 dols. in 
1876, and 18,475,733 dols, whilst the exports of iron and 
steel grew from 889,566 dols. in 1875, and 949,570 dols. in 1876, 
to 1,118,677 dols. in the 1877 fiscal year. These latter figures show 
that the United States manufacturers are slowly but surely be- 
coming our successful rivals in some markets. 

At one of the leading local ironworks I hear of an order for 
ship frame plates having been received on account of the Dutch 
Government. These plates are made of best charcoal iron, and in 
this case are required in some bulk. 

On Friday and Saturday last, one of Mr. W. A. Wood's American 
sheaf-binding machines was tried on the Burnt Leys farm, near 
Worksop, the trial being very largely witnessed by farmers and 
others, The machine appeared to do its work very well, but an 
opinion was expressed that the really successful sheaf-binder must 
be one which will utilise the straw itself for binding, so as to avoid 
subsequent accidents to the thrashing machines, and to cattle 
eating the straw, from the wire used by the present experimental 
ones, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THERE is a continued sense of depression throughout the iron 
trade of this district, and in well-informed quarters very little 
expectation is entertained of any revival until after the close of 
the present year. There is, however, a feeling that, should there 
be no material advance upon the present low prices ruling in the 
market for the next three or four months, a tolerably good inquiry 
from abroad may be expected, and that next year a very fair foreign 
trade may be looked forward to, but whether this will be realised 
it is, of course, impossible to say with any confidence, At present 
the market continues very flat, and there is no indication of any 
upward movement in values, but rather the reverse. Lancashire 
makers of pig iron, whose stocks have been increasing heavily for 
months past, have made another reduction in their list rates in 
the hope of retaining in their own hands the basiness which has 
hitherto been chiefly secured by North-country houses. The 
reduction is to the extent of 2s. per ton, which will 
place the local irens, so far as present prices are concerned, 
somewhat on a level with North-country brands, the quotations 
for Lancashire iron delivered into the Manchester district now 
renging about 51s, to 52s. per ton for No. 3 foundry, and 50s. for 
No. 4 forge, less 24 per cent. But at these figures, which are lower 
than any which have ever before been quoted in this district, and 
below the actual cost of production, | makers are only pre 
to sell for delivery during the present year, and if business cannot 
be secured on these terms, it is not improbable that more of the 
furnaces will be blown out, as producers have now got to the limit 
to which they can go. In local hematite there is a fair enquiry for 
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the present make, but the production is extremely small, not more 
than two or three furnaces being at present in blast on the better 
class of iron in this district. ts 

Lincolnshire and Derbyshire irons still meet with little or no 
enquiry in this district, and there is no business doing on which to 
base any reliable estimate as to prices. 

In Middlesbrough iron, with the exception that I have heard of 
one tolerably good order having been given out in this district, but 
at a low price, during the past week, there is also very little busi- 
ness doing, and prices remain about the same as those given in my 
last report, g.m.b. delivered into the Manchester district being 
quoted at 48s, 9d. per ten for No. 3 foundry, 48s. 3d. for No, 4 
foundry, and 47s. 9d. per ton. for No. 4 forge, net cash. 

he finished iron trade shows no improvement, orders are very 
scarce, and low prices continue to rule in the market ; Middles- 
brough bars delivered into the Manchester district being still 
offered at £6 10s. per ton, Lancashire ditto at £6 12s, 6d., and 
North Staffordshire bars at £6 15s, per ton. 

Works all through the district are very quiet. Founders and 
forge proprietors are very short of orders, and in the majority of 
cases they are only partially employed. The machine makers are 
in much the same position as I last reported ; contracts which have 
kept some of them going are being rapidly run off, and neither in 
this nor the general engineering branch of trade is there anything 
like the full complement of men at work. 

In the coal trade, although there is in some quarters a trifle 
healthier feeling in consequence of the anticipation of the approach- 
ing winter demand, and prices generally are maintained, there is 
no material improvement so far as the actual amount of business 
doing is concerned. All classes of round coal still move off only 
very slowly, common sorts especially being a drug, and for engine 
classes of fuel there is less inquiry in consequence of the stoppage 
of brickmaking and the strike at the cotton mills in the Bolton 
district. Good orders for immediate delivery would still in some 

uarters be taken at a slight concession upon current rates, but 
p macho contracts colliery proprietors are not prepared to accept at 
less than present prices, and the average quotations at the pit- 
mouth may be given about as under:—Good Arley coal, 10s. to 
10s. 6d. per ton ; Pemberton four-feet, 8s, to 8s. 6d.; common coal, 
6s. to 7s.; burgy, 5s. to 5s, 6d.; and slack, 3s, 6d. to 4s, 6d. per ton, 
acccrding to quality, 

In the shipping trade there is still but little doing, and low 
prices have to be quoted to secure orders. 

A wages dispute in the Ashton district has just been settled by 
arbitration. At the latter end of July the colliery proprietors 
gave notice of a reduction in wages equal to a little over 16 per 
cent., and the matter was referred to arbitration, Mr. C. H. 
Hopwood, Q.C., M.P., being chosen as umpire. Mr. Hopwood has 
this week given his award, which is to the effect that a reduction 
of 5 per cent. shall take place in the rate of wages paid for under- 
ground labour, to commence after August 29th, but this reduction 
shall not apply to straight work or yardage. During the last three 

ears no less than four reductions of wages have had to be settled 
eS arbitration, and Mr. Hopwood, in giving his award, suggested 
the desirability of adopting some sliding scale, by which wages 
might rise or fall with the selling price of coal, without these con- 
stantly recurring disputes, 

As is usual at this period of the year, the business doing in the 
hematite market is comparatively small, buyers having placed their 
orders for immediate wants, and makers having secured contracts 
for delivery which will maintain a good tone of trade for some 
months to come. There is a reasonable prospect of a continuance 
of the present state of the market, and although no great amount 
of briskness is expected during the winter months, it is pretty 
generally thought that the furnaces in the district will be fully 
employed during the remainder of the year on orders which are 
already in hand, and others which it is in every probability will be 
placed before the close of the season. Stocks having been reduced 
to a very low state, all the fron now being delivered goes 
direct from the furnaces into consumption, and makers are by this 
means enabled to regulate the supply to the demand on the one 
hand, and to maintain a firmness in their transactions, which is the 
best way of keeping up prices. About three-fourths of the pro 
ducing plant is at work, and of the remainder several furnaces are 
undergoing necessary repairs, and are being improved by new ap 
pliances. No. 1 Bessemer is still selling at 67s, 61, a ton. at 
makers’ works, and No. 3 forge iron at 64s. 6d., other qualities 
being on this basis. 

Iron ore is in regular and steady request, and prices are as firm 
as those of pigiron. Several sales have lately been made at full 
rates, 13s. 6d. to 14s. 6d. a ton being the value of ordinary quali- 
ties, and the higher percentages real'sing 15s. 6d. at the pits. 

The steel trade shows ro change, the demand being well sus 
tained, and the orders in hand representing an amount of work in 
the aggregate which justifies satisfactory hopes of the future. 
Large parcels have been despatched to the Continent, and others 
are to follow. One or two heavily freighted steamships have left 
Barrow duriog the past fortnight for Canada, and another large 
cargo is in course of preparation. The consumption of steel in 
America this year has not been up to late averages, but it is satis- 
factory to find that the foreign competition which has been carried 
on so spiritedly of late has not entirely shut English makers out of 
markets abroad, for a very fair percentage of the output of the 
furnaces has been consumed in foreign markets, 

A new steel-casting works, under the auspices of Messrs. W. M. 
Murdoch and Co., is going to be erected at Barrow. It is thought 
there is room for works of this character, inasmuch as the demand 
for steel castings, which can be produced on a cheap principle, is 
great, and special facilities exist at Barrow for the successful 
carrying out of works of this character. 

Iron shipbuilders do not report the receipt of new orders; they 
are, however, fully busy. 

Engineers, i:onfounders, and others engaged in general trades, 
are steadily though not actively employed. 

Coal is dull, prices are weak, and the demand slow. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Towanrps the close of last week prices in the warrant market 
sustained a considerable decline, after several consecutive days on 
which there had hardly been any inquiry. A slightly improved 
demand and a more active feeling has, however, since set in, and 
this week prices have been gradually improving. But on the whole 
the business is limited in extent and far below what is to be 
desired, The foreign demand for pigs is rather better, though 
as yet not quite up to that of the same time last year. Our imports 
from the North of England are, on the other band, smaller than 
usual, exhibiting a decrease for the first time for many weeks ; 
still, there is on the year to date a total increase on these imports, 
amounting to not less than 47,000 tons. There is no change since 
last week in the number of furnaces in blast—87. Notwithstanding 
the number of furnaces damped out several weeks ago, considerable 
quantities of pigs continue to be sent into store. Since last 
week the stocks in Messrs. Connal and Co.’s Glasgow stores | 
have been increased by upwards of 2000 tons, making the total | 
quantity now in reserve there rather over 158,000 tons. 

The warrant market was dull on Friday, with a considerable 
decline in prices. Business was done in the forenoon at 54s, 34d. 
to 54s. 44d., cash, and 54s. 44d. to 54s, 6d., one month, while in the 
afternoon the transactions effected were at 54s. 44d. and 54s. 3d., 
cash. On Monday the market was more firm, business being done 
in the forenoon at 54s. 6d., cash, and in the afternoon at 54s, 6d. 
to 54s, 7\d., the market closing with sellers at 54s. 74d., and 
buyers 54s, 7d. <A firmer feeling continued on Tuesday, when 


For makers’ iron the demand is moderate, prices being steady 
and without change. The quotations will be found on another 


page. 

The better feeling which has sprung up in the iron market 
within the past few days is for the most part due to the termina- 
tion of one, and the expec ttl t of ther extensive 
labour disnute—I refer to the lockout of miners in the east of 
Scotland, and of the workmen in the Clyde shipbuilding yards. 
From the same cause a better inquiry is reported in several 
branches of the manufactured iron trade. A number of plate mills 
in Lavarkshire has been altogether stopped, while others have had 
comparatively little to do lately from the suspension of operations 
in the shipbuilding trade. The recommencement of work in the 
yards would be the signal for these works to resume operations, 
though they must remain slack for a time, on account of the iron- 
work of the majority of the vessels in hand being in an advanced 
state. Prices of all kinds of manufactured iron are nominally 
ns, Foreign shipments of iron manufactures are small in 

u 

Last week’s shipments of pig iron amounted to 9281 tons, as 
compared with 8480 in the preceding week, and 9637 in the corre- 
sponding week of last year ; while the imports from Cleveland at 
Grangemouth were 4736 as against 5340 in the preceding week and 
4780 in the corresponding week of 1876 

Though the miners have, in not a few instances, adopted the 
advice of Mr. Macdonald, M.P., and restricted the output of cols 
as far as they can afford to do so, and indeed even further, this 
policy has had no effect upon the trade. Nor is it likely to have 
any, for two reasons, viz., because the demands from the East 
country resulting from the lockout are now about to cease, and the 
damping out of so many blast furnaces has thrown a large addi- 
tional quantity of coals upon the market. In the Western dis- 
trict the trade is as dull as ever, and though prices are nominally 
unchanged, coalmasters are obliged in many cases to make large 
reductions with the object of s: curing orders. 

A meeting of miners was held at Maryhill on Thursday last, Mr. 
Binnie presiding, in order to ascertain how far the resolution to 
observe a holiday, and so restrict the output, is being carried out. 
Reports from fifteen districts on the subject were read, six or seven 
districts not being represented, In six of the fifteen districts idle- 
ness was the order of the day ; in two labour was partial ; whilein 
the remaining seven the men were at work. It was stated that 
the six districts which were idle employed three times as many 
hands as the seven in which labour had been continued. The 
meeting resolved to hold by the idle day each week, as a means of 
keeping down the production. 

It is satisfactory to be able to state that the long-continued 
dispute in Fife and Clackmannan is now at an end. The proposals 
of Sir Robert Anstruther, M.P., and Provost Matthieson, of Dun- 
fermline, which I gave last week, have been submitted to a ballot 
of the men, with the result that 1092 voted for their adoption and 
974 against, there thus being a majority of 118 in their favour. It 
will be remembered that these proposals have already been accepted 
by the coalmasters as the basis of the ultimate settlement of the 
dispute. Fifteen weeks have elapsed since the lockout began. In 
that time the miners have spent £21,000 of union funds, and lost 
£45,000 in wages ; while the losses to the employers must be repre- 
sented by a very large sum. I observe that it has been estimated 
by one authority at £150,000. It is expected that in a few days 
the men will be everywhere at work. A conference will take place 
in a short time to determine whether there should be any advance 
in the old wages, at which the miners have commenced work in the 
meantime, 

Some progress has also being made towards a settlement: of the 
Clyde shipbuilding dispute, and as both parties are now desirous 
that it should terminite, an early arrangement is looked for. 











THE NORTH OF ENGLAND. 
(From our own Correspondert.) 

THERE has been no change worth speaking of in the iron trade 
of Cleveland during the past week. On the whole, the state of 
trade is as quiet as it could well be. Everything points to a con 
tinuance of the now prevaling duluess for a long time to come, o1 
at any rate until the political situation has been so far changed as 
to open up the prospect of a speedy temination of the war in the 
East, which has a most disturbing tendency in reference to the com 
merce of this district. On ’Change at Middlesbrough this week 
pig iron was nominally quoted at the rates current last week, No. 3 
being offered at 40s. to 40s. Gd. net cash, less 1 per cent. Other 
qualities were offered at proportionate prices. 

The monthly returns of the Cleveland Ironmasters’ Association 
were issued on Tuesday, and were perused with much interest. 
hey are as follows :— 


Furnaces 
Furnaces out or Furnaces 
blowing. damped down. built. 
Total for August, 1877 .. 106 .. 56 162 
Total for August, 1576 .. 112... 48 160 


Make or Pic Iron. 
Portof M’brough. Total of District. 
Month ending 3ist Aug., 1877 .. 123,501tons. .. 171,622 tons. 





Month ending 3lst Aug., IST5 .. 109,125 171,398 
Month ending 3ist July, 1577 .. 124,600 ,, 130,799 ,, 
Decrease upon July, 1877 9177 ,, 
Increase upon Aug, 1576 224 ,, 
SuipMeEnts ForeiGn oF Pic [Ron FROM Port OF MIDDLESBROUGH. 
Month ending 3lst Aug. 1877 33,219 tons. 
Corresponding month last year 28,215 ,, 
Increase upon Aug , 1S76 5004 ,, 


Sarpments CoastwisE OF Pia Iron From Port oF MIDDLESBROUGH. 





Month ending 3lst Aug, 1877 39,473 tons. 
Corresponding month last year .. 33,112 ,, 
Increase upon Aug., 1876 3... se ve oe 6,361 ,, 


Makers’ Srocks. 


Port of M’brough. Total of district. 
2905 





Sist July, 1877 .. 135,783 toms .. .. .. 220,321 tons, 

Sist Aug., 877 .. ROBERT yg 0: ow esly SR SEE ye 
Increase upon July, 1877 ye. ae 650 ,, 

Srock 1n Warrant Stores. 

SiGe WEEE, ka, ee en be he. sh 21,217 tons, 

Slat Aug., 1877 .. «2 os ce ce os 24,950 ,, 
Increase upon July, 1877... .. «. 3,783 ,, 

ABSTRACT :— 
Increase in make upon July, 1877 


Increase in makers’ stocks upon July, 1877 .. .. 
Increase in stock in warrant stores upon July, 1877 


The increase in the stocks in makers’ hands is largely due to the 
fact that a number of the mills and forges were idle for nearly a 
week during the month of August, on account of the Stockton 
races, 

There is really no change to note in the finished iron trade. ~ I 
may, however, notice that Messrs, Hopkins, Gilkes, and Co. have 
now seven of their Danks revolving furnaces at work, making a 
quality of iron which they guarantee as equal to best Staffordshire, 
and for which they are readily paid £8 per ton. 

The coke trade is tolerably active, there having been of late a 
better demand from the West Coast. Best foundry coke is offered 
at 12s. at the ovens. Some 4000 ovens are now inoperative in the 
county of Durham, where the total number constructed and avail- 
able for use is about 17,000. 

The dispute at the Bear Park and Ryhope Collieries still remains 





54s, 8d. was paid for 2000 tons. There bs > >see i on 
Wednesday at 54s. 6d. to 54s, 64d. cash, To-day—Thursday— 
the market was steady, with business at 54s, 64d. cash, and 





54s. 83, month fixed. 


ttled, and the owners of Bear Park have been compelled to 
eject most of their late workmen from their houses. The 
resumption of work at the Wheatley Hill Colliery has been 
hindered by further obstinacy on the part of the men. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

IN a visit through the country, extending from Landore and the 
copper and tin works of Swansea to Ebbw Vale and Brynmawr, 
and from Dowlais to Cardiff, I must admit that not one really 
flourishing establishment has been met with. At some places there 
is some degree of activity, and the fact that 4000 or 5000 tons of 
steel and bar orders were worked off last week shows this, but even 
with those among the ironmasters who have something like a 
“book,” the complaints are serious, and the general impression is 
that until the war has ceased it will be useless to look for anything 
like trade. 

One gentleman, whose position at the head of a large firm and 
long experience in the trade give weight to what he states, said, 
“I do not regard the condition of the Welsh iron trade as 
hopeless. It is depressed and may continue so, yet the 
necessities of the country are such that very shortly a trade 
will spring up, and we shall have our share. It is useless 
to regard the trade as going out. Iron or steel will always be 
wanting, and we can compete with any country in producing.”. 
One and all seem to admit that the “‘iron” days are gone. The 
demand now is for steel, and so low is the price that there is really 
no inducement to trouble about iron. ‘The prevailing figure is 
about £6 10s. I have heard an offer of slightly imperfect, that is 
rejected, at £5 15s. 

Ebbw Vale is well placed for turning out thiogs cheaply, but has 
not been very successful of late in securing orders, and in conse- 
quence the depression amongst several classes of workmen is great. 
Forgemen, for instavce, as they only work one week or two in 
three, cannot calculate upon more than 16s. to 18s. a week, and the 
run of colliers’ wages is less. 

The only thriving trade in that locality is that of the pawn- 
brokers. I hear sad tales of the stress to which workmen are 
reduced, 

It is calculated at Rhymney that the steel works will be ina 
completed state in about six weeks’ time, and as the latest improve- 
ments have been carried out there, I hope to give a description 
shortly. There is nothing in particular stirring at Dowlais. 

The steel works in some of ine localities are aiming at a 30ft. rail, 
and successfully. More sleepers are required, but the result is 
favourable financially. One heat only is given. 

The tin-plate trade is quiet, and the restricted make does not 
seem to put affairs right. The total export of iron and steel 
from South Wales last week amounted to 3665 tons, principally 
to Christiania, Cape Town, and Canada. 

Tne total export of coal was 98,364 tons, a trifle below recent 
averages. The falling off was principally at Newport and Swansea, 
Cardiff retaining about the same position as it has for some 
time, 

Some absurd misstatements have been made of late about there 
being fall in the price of coal, but I have not heard of a single 
well-authenticated instance. The ruling price at pit for best 
steam coal is from 7s. to 7s. 6d. This gives but a small 
margin to the coalowners. Indeed, it is credibly stated 
that if the coalowner in the majority of instances gets 
a clear profit of 6d. per ton, it is as much as the most 
successful obtains. Complaints still prevail at the ports of 
the difficulty in obtaining freights. This, however, is only regarded 
as a temporary evil, and movements to project new steamer com- 
panies are afloat, which gives practical illustration of the reason- 
ableness of the induction. 

Meetings to further unionism continue to be held industriously. 
It is evident that some of the promoters regard it as a matter of 
the utmost need to complete the formation of the unions. 

Nothing definite has been heard since my last concerning the 
Aberdare and Plymouth property, but a rumour used by an influ- 
ential authority runs to the effect that the present proprietary 
bave emphatically declined to advance any more capital, and that 
the estate is in a transitional state. 

Patent fuel makers begin to complain of a falling off in trade. 
This is a novelty, as for a long time they have been in a prosperous 
condiuon, 

p- slight improvement is to be recorded as occurring in the Forest 
of Dean, 

I have just heard that the proprietors of some important works 
in Wales are open to let their furnaces, as they find they can 
really purchase pig iron now at a cheaper rate elswhere than 
they can make it. This information comes from high authority, 
and may be taken as a valuable index to the condition and pros- 
pects of the iron trade. 

There has been no settlement brought about yet at the 
Ynyscedwin Works, 








THE IRON AND STEELINSTITUTE.—Thearrangements for the forth 
coming meeting of the Iron and Steel Institute at Newcastle are now 
so far completed that programmes will be issued in the course of a 
few days. The list of papers is very interesting, being as under :— 
Adjourned Discussions: ‘*On the North Lincolnshire Iron Dis- 
trict,” by Mr. G. Dove, jun.; ‘*On Chaudron’s Method of Shaft 
Sinking through Water-Bearing Strata,” by Mr. Henry Simon, 
New Papers: Part II. of paper ‘‘On the Separation of Carbon, 
Silicon, Sulphur, and Phosphorus in the Retining ani Puddling 
Furnace and in the Bessemer Converter,” by Mr. I. L. Bell, M.P., 
F.R.S.; ‘On some Scientific Facts Connected with the Manufac- 
ture of Iron, &c.,” by Dr. Percy, F.R.S.; ‘*On Mechanical 
Puddling,” by Mr. R. Hewson; ‘*On Improvements in Blast Fur- 
nace Water-Cooled Tuyeres,” by Mr. T. W. Plum, Old Park, 
Salop; *‘On the Manufacture of Coke in Relation to the Iron 
Trade of the North of: England,” by Mr. A. L. Steavenson ; ‘‘On 
the Geological Features of the Great Northern Coal Field,” by Mr. 
Greenwell ; ‘‘Cn Four Years’ Improvements in the Utilisation of 
Slag,” by Mr. Chas. Wood; ‘‘ On the Removal of Phosphorus from 
the Materials used in Smelting Pig Iron under M. Stein’s Patent,” 
by Mr. F. Giesbers; ‘‘On the Latest Improvements in Belgian 
Merchant Rolls,” by Mr. A. Thomas; ‘*On a New Machine for 
Drilling Ironstone,” by Mr. William Walker; ‘‘ Results of Experi- 
ments with Cannon Manufactured from Steel without Blows,” by 
M. Gautier, C.E. The local trade are making very extensive 
arrangements for the reception and entertainment of the Institute ; 
the whole of the principal works in the district will be thrown 
open, and altogether the meeting promises to be very successful. 


Tue Two Cyciaps.—A letter from Southern Rus-ia in the 
Cologne Gazette says that the two popoffkas, the Admiral Popoff 
and the Novgorod, which have long been stationed at Odessa, 
received orders from St. Petersburgh a short time ago to proceed 
to the Sulina mouth of the Danube and attack the Turkish moni- 
tors there. A conference was then held between the capvains of 
the popoffkas aud Admiral Tchitchatcheff, and these officers 
arrived at the conclusion that the orders could not be carried out. 
The admiral having ordered the popoffkas to put out to sea for a 
day’s trial, the result showed that the heat of the interior of these 
vessels was such as to be dangerous to the lives of the engineers 
and stokers; that when the sea is high the air-holes have to be 
closed to prevent the water from coming in; that the popoffkas are 
less swift than the Turkish monitors; that they are ill-suited 
for manceuvring ; and that in bad weather they are hardly sea- 
worthy. The heat of the deck is so great that the sailors are 
obligéd to have double soles to their boots, and even then the pain 
of walking about is almost intolerable. The guns of the popofikas, 
too, are of such large calibre that when fired the noise is deafen- 
ing, and nearly all the sailors suffer from diseases of the ear. 
Altogetlier, these vessels are certainly not adapted for the comfort 
of their crews. The men employed in the engine-room are almost 
choked by the heat and want of air, those on deck constantly 
have a burning sensation in the soles of their feet, and the men 
who succeed in escaping these discomforts are gradually rendered 
deaf by the firing of the guns, 
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Axovur this period Fairbairn’s works were largely 
supplied with orders which now extended to every class of 
machinery, for he had begun to make steam engines many 
of which in design bore the characteristic stamp of his 
practically improving genius. Boiler making became a 
necessary adjunct of the works, and large orders for boiler- 
makers’ work were received and executed as an independent 
branch of manufacture. <A great strike of boiler-makers, 
at a little later period—viz., about 1835—produced great 
inconvenience, and it being found impracticable to bring 
the men to terms, Fairbairn determined to make the 
attempt, as far as possible, to dispense with the rivetters 
and their assistants, the “holders up” and rivet boys at 
least. This, in Fairbairn’s own words, is said to be the 
origin of the invention of the rivetting machine, which, 
with the aid of Mr. Robert Smith, his chief assistant or 
foreman, was very soon perfected, and in Smith’s name, 
but at Fairbairn’s expense, was patented in 1837. The 
original machine was but a modification of the previously 
well-known lever punching machine, the movable die or 
“ plunger ” being caused to move in a horizontal direction, 
and the fixed die which afforded the fulcrum, against 
which the pressure of the plunger acted when the hot rivet 
was interposed, being formed of a sufficiently strong upright 
of cast iron made in one piece with the frame of the 
machine, So far as the closing of the rivets and the 
neatness of the work done by it were concerned, machine 
rivetting was found a complete success, and numerous 
modifications of the original machine were soon made and 
patented by others, such as the direct-acting steam rivet- 
ting machine and the hydraulic machine, which has been 
reduced to such a scale as to become portable, and brought 
to the work, in place of the work being brought to it. 
Although the boilerrivetting machine has been of unquestion- 
ably great service,and the Sheela for some years made to 
it, on various fanciful grounda, have proved,as to the quality 
of the rivets, &c., groundless, it has not had that wide-spread 
adoption that was for some time anticipated for it. This 
has arisen mainly from the difficulties attending the 
bringing the often unwieldy bulk and weight of the par- 
tially completed boiler into easily manageable adjustment 
with the compressivg parts of the rivetting machine, and 
from the circumstances which attend occasionally the con- 
struction of boilers or their flues, in which complicated 
forms and re-entering angles preclude the bringing the 
rivets in such places between the jaws of the machine at 
all. On iron shipbuilding the successful application of the 
rivetting machine would confer an inestimable boon ; and 
this will be, perhaps, the best place to refer to some inge- 
nious attempts made by Fairbairn at a subsequent period 
to make machine rivetting applicable to these purposes. 
Fairbairn’s patent, in which this end was attem ak wes 
dated July 7th, 1842, No. 9409, and was en 1 ‘led, “ For 
certain improvements in the construction of metal ships, 
boats, and other vessels, and in the preparation of metal 
plates to be used therein.” 

The inventions described in this specification were reall 
amongst the most brilliant creations of Fairbairn’s mind. 
It proposed and combined two distinct objects—first, the 
making the rivetted joints of the plates or skin of an iron 
ship, at least as strong to resist compressive or tensile 
strains in the plane of the plate at the rivet seams, as in 
any other part of the plate; and secondly, so to arrange 
the frame or ribs and plating of an iron ship that the skin 
should be formed almost wholly of rectangular plates, the 
seams uniting which should be mainly parallel with each 
other and situated in vertical es transverse to the 
keel ; the effect of both in combination being to equalise 
the strength of the skin, and also admit of machine rivetting 
being employed. Fairbairn’s experiments had shown that 
a joint consisting of a single or of even a double row of 
rivets, when exposed to tensile strain transverse to the 
joint, fell short of the resistance afforded by the solid iron 
of either plate by nearly one-half. To remedy this, he 
fae 299 to roll the plates with thickened edges, so that a 
arger section of iron per unit in length was presented at 
those parts through which the rivet-holes were to be 
punched or drilled than through the plate generally. Had 
the rolling of such plates been unaccompanied by practical 
difficulties, the entire invention would probably have 
had a very different issue from that which attended 
it. The second part of Fairbairn’s invention, viz., the 
giving facility to machine rivetting, involved an entirely 
new conception of the structure and arrangement of an 
iron ship. The succession of vertical or nearly vertical 
ribs or frames which then and still continue to form the 
main stiffening elements of iron ships, though combined 
with stringers, were to be abandoned as well as the longi- 
tudinal direction of the plating of the skin. In lieu of 
these, the internal frame of the ship was to consist of ribs 
pips Tig sca and as nearly parallel to the keel 
as possible. Upon these the plated skin was to be rivetted, 
the joints of the plates being all in vertical planes, trans- 
verse to the keel, and, on the whole, nearly parallel to each 
other. The plates being rolled narrow, it was intended 
that the thickened joints and interior lap plate should give 
sufficient stiffness in the usual direction of the ribs. 

One of the main circumstances attending the habitual 
construction of iron ships, and preventing the application 
to them of machine rivetting, is the want of symmetry in 
the forms and dimensions of the skin plates, very few of the 
total number of which are precisely similar in form or 
dimensions in the same ship, although every plate at one 
side of the keel has its counterpart similar, but reversed in 
the opposite side ; hence, when the frame of the ship is 
set up, every plate in the skin has to be cut out by tem- 
plates, tentatively formed on the spot so as to adapt the 
— of the skin as a whole to those flowing curved 
ines 0 a from stem to stern with which we 
are familiar. e rivet seams in iron ships, as still con- 
structed, may be said to consist of long lines of longitudi- 
nal rivetting in flowing but irregular curves, and only 
symmetrical with each other at opposite siaes of the keel ; 
and of short seams running more or less nearly vertically 





intervals along the ship. These conditions render the 
application of effective riveting machinery practically im- 
av The conditions involved in practical iron ship- 

uilding, and needful for the economy of time in construc- 
tion—viz., that while one part of the skin seer is being 
titted to the frame, other portions of which still remain 
naked, the rivetting must go on upon portions of the skin 
to which the fam were at an earlier period fitted ; the 
thip is therefore in « totally different condition from the 
shell of even the largest steam boiler, upon which the 
rivetting machine can be always caused to eperate 
upon the seam next to, or very close to, the edge of the 
whole shell. Now Fairbairn’s object was in this respect 
to make the conditions of the ship more nearly resemble 
those of the boiler shell ; in place of commencing to plate 
up the skin from the keel at both sides and for a consider- 
able or for the whole length of a ship, he proposed to com- 
mence the plating up at two or more parts transverse to 
the keel by laying on his successive lines of vertical plates 
with vertical seams; the effect of this would have been 
that, as the forms of such transverse seams do not very 
materially differ from each other except near the bow and 
stern, and as every one of these scams would be sym- 
metrical with reference to opposite sides of the ship, so 
there was no great difficulty to be apprehended in suspend- 
ing even very heavy and powerful rivetting machines from 
a suitably constructed rail or supporting-bar placed at or 
above the level of the upper deck of the intended ship 
horizontally, directly above and in the vertical plane of 
the keel ; from this supporting-bar running the lengthway 
of the ship, one or several frames descended, capable of 
being modified as to length, and moving transverse to 
the keel radially round the longitudinal bar as an axis. The 
lower end of these carried the rivetting machinery, which 
could thus be moved at intervals in the lengthway of the 
ship as the plating proceeded, while the rivetting machine 
could be moved along the seam upon which it was actually 
at work from any point near the keel up to the top of the 
gunwale. The more irregular formed seams close 
to the bow and stern were proposed to be rivetted 
by hand. Notwithstanding that the transverse sec- 
tions of modern ships are more nearly rectangular 
or wall-sided and flat-bottomed than they once were, 





there can be but little doubt on the = of any 
competent mechanical engineer that this method of ship- 
building—so far, at least, as the application of the rivet- : 
ting machinery is coneerned—might have been practically , 
carried out with success, and that when the best form of | 
the tackle for ing the rivetting machines should have : 
been once settled by experience, the process of iron ship- | 
building might have heen thus greatly facilitated and | 
renee: and to a considerable extent freed from the 
difficulties of various kinds that beset it from the multi- | 
tude of hands employed in plating and rivetting by exist- 
ing methods. Unfortunately the whole project broke down ' 
at a single, and by Fairbalrn and his advisers entirely un- 
expected, point. It was found impracticable to obtain at 
a reasonable price—or, indeed, it may be said, to obtain at 
all—from the rolling mills, plates with thickened edges 
and in the required jengths. The plates needed did not 
exceed about 3ft. in width, at the utmost, the lengths 
being as great as possible, but seldom exceeding 10ft. 
Nothing seemed simpler than to roll such plates from 
suitably formed rollers, so that the two longest edges 
should be left to a greater or less extent thicker than the 
remainder or central portion of the plate; nor is it 
believed that any of the ironmasters at the time foresaw 
any difficulty. When, however, the attempt was made, 
the plates as they came from the rolls were found to be 
buckled, distorted, and twisted, and their long edges curved 
off either,to one side or the other to such an extent that 
most of the plates were useless, and it is believed that 
gieat difficulty was experienced in obtaining, even after 
some hard work to remove the irregularities produced by 
the rolls, as many plates as sufficed to complete 
the one small vessel which was ordered by the Admiralty 
and built upon this method at Millwall. The financial 
ill-success of the works and the severity of pre-occupation 
at the time in the management both of these works and 
those of Manchester, ma ea may have been the chief 
causes which may have prevented Fairbairn from perse- 
vering in vanquishing the difficulties that at first beset his 
invention; but it may have been also that some practical 
points of difficulty attending the construction of vessels | 
with longitudinal frames and transverse plating, which 
will _— ~ occur to the practical iron shipbuilder, but 
into which we have not space here to enter, may have 


developed themselves to Fairbairn’s practical ity 
during the construction of this first ship, which ca him 
to look with diminished favour upon the method he had 


created, and upon whose success so t a reward seemed 
to depend. Some explanation should be given, more espe- 
cially for the benefit of those not practically acquainted 
with the rolling of plate iron, as to wherein consists the 
difficulty of rolling a plate with thickened edges. In 
rolling a parallel bar or plate of iron or other plastic ma- 
terial, the total volume of the plate as well as its width— 
the plate being rectangular—remain constant during the 
operation, the other two dimensions, viz., the thickness 
and the length of the plate, continuing to alter as 
the distance between the rollers diminishes during 
the rolling process. By any one passage of the un- 
finished plate through the rolls its thickness is diminished 
everywhere alike, and to an extent determined by 
the draught put upon the rolls, that is, by the extent 
to which their distance asunder has been diminished since 
the previous passage of the plate through them. If the 
plate be everywhere uniform in thickness, its lengthening 
out necessary to preserve constancy of volume will be 
the same everywhere, or for every part of its breadth, but 
if one or more portions of the plate in a direction transverse 
to that in which it passes through the rolls be thicker than 
the remainder, the thicker parts will lengthen out less than 
the thinner ones, and more or less distortion of the form 





must arise from the drag in the plane of the plate of those 


breadth of which is in. thick, while the other is lin. 
thick, and the entire length of the plate in this state, say 
4ft. Now, let the draught of the rolls be }in., and the 
same as upon the thin parts of the plate, the thickness of 
which will thus, by one e through, be everywhere de- 
creased by }in. Then thy the one passage through, the 
length of the 3in. portion of the plate will be increased by 
one-fourth of its total length, that is, by one-fourth of 4ft., 
or by lft.; but the length of the thicker portion of the 
plate will be only increased by one-half this amount, or by 
one-eighth of 4ft., z.¢., by 6in. Ifthe right-hand half of the 
plate be the thinner one, the plate will therefore be 
curved over to the left, or vice versd, and the plate 
itself will cease tu be parallel-sided and rectangular, 
and will be also more or less “ buckled” or distorted into 
humps and hollows, which will be still aggravated if the 
plate, in place of one, have two thick edges, with a thinner 
part between. From this very same cause, at a period 
long subsequent to Fairbairn’s patent, another, intended 
for rolling plates with lel projecting ribs for the pur- 
pose of making iron safes, proved a total failure. 
Fairbairn’s inability to foresee these circumstances pre- 
sents one of several instances by which wemay recognise that 
his physical conceptions were by no means as clear as his 
meh ides ones. This is not the place to discuss the sub- 
ject at suitable length, but we may express the belief 
that the construction of a rolling mill, properly formed to 
produced undistorted rectangular plates of unequal thick- 
ness, is by no means impracticable, and would still weil 
reward the ironmaster who should render it practically 
rfect, and might hereafter even bring Fairbairn’s ship- 
uilding methods, in part at least, into a practical and 
useful form. 








THE METROPOLITAN INNER CIRCLE COMPLE- 
TION RAILWAY. 


Arrer delays from various causes there seems every proba- 
bility that the public will at no distant date enjoy the advantages 
which will attend the construction of the line connecting the 
present terminus of the Metropolitan District Railway with the 
Metropolitan Railway near the new Aldgate Station. The Inner 
Circle Completion Company have been placed in ion of 
the land adjoining the Mansion House Station by the Metro- 
politan District Company in order that the preliminary works 
for the new link may be commenced under the Act of 1876, 
according to which the line should be completed early in 
August, 1879. 
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As will be seen from our little map, the line will follow the 
direction of Queen Victoria-street as far as Cannon-street, and 
passing under the latter to the junction of King William-street, 
Gracechurch-street, and Eastcheap, runs northward into Fen- 
church-street, between Rood-lane and Cullum-street. It then 
follows the direction of Fenchurch-street to a point a few yards 
eastward of the site of Old Aldgate Pump, thence passing 
northwards under Houndsditch to unite with the Metropolitan 
Railway by the Clothes Exchange. After leaving the Mansion 
House Station the first new station will be at Cannon-street, 
between Walbrook and St. Swithin’s lane, to allow of interchange 
of traffic with the South-Eastern Railway. The next will be at 
the corner of Gracechurch-street and Eastcheap, on the site of 
the National Provident Institution, and the third in Aldgate, at 
a point between the site of the"Old Pump and Jewry-street. 
From the Eastcheap Station to Fenchurch-street a new. street 
will be made, for which the Metropolitan Board of Works and 
the Commissioners of Sewers have undertaken to pay half a 
million sterling ; it will be 14} furlongs in length, measuring 
from the statue in King William-street, and will greatly relieve 
the press of traffic which is now to be found at the corners of 
eo a and Gracechurch-streets during the busiest hours of 
the day. 

Under the conditions of the Act of Parliament, and of the 
several agreements which have been entered into, the work is to 
be begun at both ends and carried on until the two portions 
meet. As soon as the whole is completed, the present Metro- 
politan and District trains will run the entire circle in opposite 
directions, so that passengers will be able to proceed from any 
point of the circle to any other point by train running either east 
or west, thus saving much time now occupied in traversing so large 
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a portion of the line. An important saving will be effected in 
the time. now occupied at Aldgate and at the Mansion House 
Station in getting trains into the station and out again. The 
average detention of a train at an intermediate station is less 
than half a minute ; but the average detention at each terminus 
is over three minutes, during which time the fuel consumed 
would be nearly sufficient to take the train over the length of 
the new line. 

The AldgateStation, it will be seen, will not be onthe completed 
circle, the junction being near the bridge, a short distance out- 
side that station. It seems probable that this will be continued 
under Aldgate to unite with the goods terminus of the Black- 
wall and Blackwall Extension Railway, and with the goods lines 
from London Docks, which now terminate immediately on the 
south of Aldgate ; and it is further expected that communica- 
tions will be made with the passenger lines at the Fenchurch- 
street Station. 

It is expected that the traffic round this new loop will be as 
great as that round the western loop between Baker-street and 
Victoria on the Metropolitan line, and on this there were carried 
over 3,000,000 passengers in 1875. Besides this local traffic 
there will be numerous trains belonging to one or other of the 
great companies, who will gladly embrace the opportunity of 
picking up and depositing their suburban passengers upon the 
inner circle to which many of them must of necessity be bound. 
The total length of the link line will be one mile and four chains, 
and the total estimated cost is £2,100,000. Deducting from this 
sum the half-million to be paid for the new street, there will 
remain £1,600,000 to be provided by the shareholders. Some 
heavy and difficult work will be met with in constructing the 
new piece of underground line, but they can scarcely be of so 
important a character as many that were successfully combated 
in the construction of some of the existing portions of the 
Metropolitan system, in making which valuable experience has 
been gained that will make similar work comparatively easy. 








THE INSTITUTION OF MECHANICAL ENGI- 
NEERS AT WESTMINSTER. 

Our readers will not have forgotten the long struggle which 
agitated the Institution of Mechanical Engineers on the question 
of the removal of its head-quarters from Birmingham to London, 
This struggle was finally decided last January, when the meeting, 
by an overwhelming majority, adopted a resolution proposed and 
seconded by two members of council, in favour of removal to 
the metropolis. A subsequent resolution left to the council the 
task of managing and carrying out the arrangements for the 
change thus resolved upon ; and this task they have certainly 
executed with much promptitude and judgment. At the Lon- 
don meeting in May the president was able to announce that 
an agreement was actually concluded for the occupation of very 
suitable offices in Westminster—such offices not being very easy 
te meet with, when the complicated wants of a society such as 
this are considered. Active steps were forthwith taken to pre- 
pare the premises thus acquired for the reception of the property 
and staff of the Institution. At the time of the Bristol meeting 
in July the transfer was actually effected. Since then things 
have been rapidly getting into place, and the Institution is now 
fairly settled in its new abode. To this we invite our readers to 
accompany us on a short visit. The new address is No. 10, 
Victoria-chambers, Westminster—the end house to the north in 
that great block of buildings which comprises Westminster- 
chambers and Victoria-chambers, and which is at the visitor's 
left hand as he stands with his back to Westminster Abbey and 
looks up Victoria-street. It forms one of several houses built at 
this end of the row by Messrs. Waring Brothers, the well-known 
contractors ; and as this one contains their own offices, special 
care was naturally taken in its construction and fittings. Thus 
the ground and basement floor alone belong to No. 10, the upper 
part of the house being approached from the adjoining staircase 
of No. 9. The result of this is that under the present arrange- 
ments the only name which salutes the visitor as he walks up the 
steps is that of the Institution of Mechanical Engineers, occupy- 
ing a large brass plate on either side of the doorway. This is 
very much better than if, like some other institutions in the same 
neighbourhood, its title was lost in the array of names which 
guard the bottom of a great Westminster or City staircase. On 
entering, a door is seen to the right which conducts into 
Messrs. Waring’s own offices, and an opening to the left which 
leads down to the basement. Here the Institution possesses a 
convenient lavatory, and two good-sized rooms, capitally fitted 
up, one for the reception of the diagrams remaining over from 
the various meetings, and the other for the stock of printed 
matter, chiefly the copies of proceedings, which are always kept 
on hand for the supply of members and of the public. Return- 
ing to the ground floor, the visitor passes straight forward 
through a pair of swing doors into a square apartment with a 
glass roof, forming the centre of the building, and now used as 
a general office. On the left a door opens into a drawing office, 
where the diagrams required for the meetings will henceforth be 
chiefly executed,.the council having very wisely resolved to 
relieve contributors, as far as possible, of what is generally the 
most troublesome aud expensive task in the preparation of a 
paper. Going straight forward the reading room is reached, 
well lighted with three large windows, and ornamented with 
busts and engravings that recall the features of several 
great engineers now passed away. Beyond this is the library, 
and beyond this again a room appropriated to the use of the 
council and the secretary. The whole suite is fitted up and fur- 
nished in oak, and has a handsome and even artistic appearance. 
We think enough has been said to show that the council have 
laboured energetically and successfully to establish the Institu- 
tion in its new home, and that its offices are well adapted to 
answer the fair expectations of its members. These are, we take 
it, that residents in London shall find a room where they can 
have a choice of papers and periodicals, scientific or otherwise, 
and where any professional books they may wish to consult will 
be readily accessible; and that non-residents shall have what to 
all intents and purposes, except those of eating and drinking, 
will be a club—a place where they can write their letters, see 
their friends, make business appvintments, and transact any 
other matters appertaining to a visit to town. This is what 
members will look for at the hands of the Institution, and we 
believe they will not be baulked. Of course, there are atill 
matters that want improvement; notably, the catalogue of the 
library is in a most meagre condition, and many even of the 
best known engineering works are conspicuous by their absence. 
But this is a matter which the council have specially undertaken 
to look to, and which members may themselves do much to 
remedy by presenting any superfluous worksfrom their own stocks, 
We should like also to see some special arrangements made for 
the comfort of foreign visitors, so that any engineer arriving 
from abroad with credentials from the engineering societies of 
his own country may feel the Institution to be a sort of pied & 





terre where he will be received, listened to, directed, and generally 
meet with assistance towards attaining the objects of his visit. 
But these are matters which may well be left to develope 
themselves as time goes on. We think the Institution is 
starting prosperously in its new sphere, and we should advise 
any of our readers who do not as yet belong to it to take 
the fact into serious consideration. The value of many of 
the papers and discussions contained in the series of Proceedings 
is universally ised; and now that the head-quarters are 
in London, the other advantages, such as we have in part 
enumerated, will be considerable. New members will naturally be 


doubly welcome at the’ time when a fresh departure is thus being. 


made, and it is to the interest of all mechanical engineers that 
the Institution should be so well supported as to take at once 
an equal stand with the kindred societies of the metropolis. We 
observe that, according to the rules, any engineer over twenty- 
four years of age may be elected to membership, provided three 
members are found to recommend him for admission, and pro- 
vided, also, the council are satisfied with the statement of quali- 
fications which he is expected to submit to them. There isa 
class of Graduates for junior members of the profession, and 
another of Associates, for gentlemen who are not strictly speak- 
ing engineers, but who, from their business or position, are more 
or less directly connected with engineering. There is thus room 
within the pale of the Institution—as there should be—for all 
who can lay fair claim to the honourable title of mechanical 
engineer, and to such it ought to commend itself. 
back, as it does, upon a useful career of some thirty years— 
numbering among its former presidents the names of George and 
Robert Stephenson, Fairbairn, and Napier, and among its pre- 
sent officers those of Armstrong, Hawksley, Siemens, Whitworth, 
and others scarcely less distinguished—excellently established in 
one of the best positions in London—and last, but not least, 

ing a gvod reserve fund to come in aid of its future 
development—the Institution can hardly fail to have before it a 
prosperous future, in which all members of the profession will 
be pleased to have had their share. 








LOCOMOTIVE BOILER FIRE-BOXES. 

THE following report made by acommittee of the American Master 
Mechanics’ Association, on the best material, form, and proportion 
for locomotive boilers and fire-boxes, we reprint from the Railroad 
Gazette. It will be found to contain information of interest and 
value. 

** At your last annual convention, held in the city of Phila- 
delphia, May 16 and 17, 1876, we submitted to you a report em- 
bracing the above subjects, and the Association deemed it proper 
to continue the committee with one or two exceptions, requesting 
that we continue the investigation of these subjects and report to 
you the result. Yourcommittee issued a circular requesting infor- 
nation on the several subjects named therein, which was sent by 
the secretary of your Association to all the superintendents of 
motive power and master mechanics in the United States and 
Canada. Yet we are sorry to report that, out of all that number, 
but seventeen, including the members of your committee, made any 
reply thereto. , 

‘We do not deem it necessary to insert in this report the circular 
referred to, and therefore omit it, presenting the different subjects 
in regular order. 

As regards the selection of the best material for the shell of a 


er, ] 

“We find that on this subject there is scarcely any difference of 
opinion. With two exceptions all express themselves decidedly in 
favour of steel for the shell of the boiler. It is superior to iron 
in strength, and less difficult to shape and put together, and seems 
to be in every way preferable. Those who have used it most ex- 
tensively for this purpose are the most decided in preferring it. 
Not a single instance is reported where steel in the shell of a boiler 
has ruptured when cold, or in heating up, or from putting cold 
water in the boiler while hot, as so frequently occurs in the case of 
the sheets of the fire-box. Mr. Sedgley, of the Lake Shore and 
Michigan Southern, reports one steel sheet in the shell of the boiler 
to have cracked or broken in the way common to iron sheets in 
such cases, caused by imperfect 
construction or form of the boiler. 
Mr. Howard Fry, of the Phila- 
delphia and Erie Road, reports 
five steel sheets in the shell of 
boilers on that road to have 
cracked during the year 1876, bat 
that in every case it was believed 
to be the result of bad_workman- 
ship or bad design in the form 
and bracing of the boiler, and 
not from the quality of the steel. 
These cracks are represented in 
Figs. 1, 2 and 3. 

** Your committee believe that 
the material in the shell of 
boilers should be heavier than that 
in general use; that a greater 
stiffness and surplus of strength 
would add greatly to the length 
of time that they can ordinarily 
be used with safety, and lessen 
the cost of keeping them in 
repair from year to year. Asthe 
elastic limit of steel such as used 
in boilers is not much, if any, 
above that of iron, the same thickness of steel should be adopted 
as in the case of iron, notwithstanding its superior toughness, It 
is important that boilers should be so formed and stayed that 
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with the highest pressure carried no part of one will change its 
original shape in the least by reason of the pressure. A change of 
shape in one direction by pressure, and returning again to its 
original when the pressure is released, will sooner or later result in 
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acrack. The same is true when braces are attached in such a way 
that the sheet is drawn from its true position by the strains from 
the brace. In designing and constructing boilers, these matters 
should always receive the most careful attention. Those who 
have had much experience, and have given the matter close atten- 
tion, give it as their opinion that steel, being more compact than 
iron, is less liable to waste away from corrosion, and in that respect 
it is to be preferred. From the expressions made to your com- 
mittee, we find that steel is rapidly taking the place of iron for 
the shell of the boiler. 

It is of much importance that the best material should be 
selected for fire-boxes. 

“The fuel used in locomotives in the United States is mainly 
bituminous or a semi-bituminous coal, if we except those on roads 
in the vicinity of the anthracite coal region in Pennsylvania. This 
being the case, our inquiries were more particularly directed to 
determine the best material for fire-boxes in locomotives using 
bituminous or similar coals, 

“* This subject was treated at considerable length in our report 
to the last annual convention, and all the information we have 
obtained since that time in our investigation tends to confirm the 
opinions and conclusions expressed in that report as to the best 
material for fire-boxes, and the causes that frequently result in 
unexpected failure of some of the sheets, In answer to our in- 
quiries the opinion is almost unanimous that steel is the best 
material for the sheets of the fire-box, notwithstanding sheets 
occasionally fail from rupture. Iron was thoroughly tested before 
the introduction of steel, and the results, on the whole, were 
unsatisfactory. Copper was extensively used for a time, but it 
was found to be expensive, and not free from defects, the principal 
being its liability to wear away, and become dangerously thin at 

ints in contact with the coal, and yet show no outward sign of 

ing in that condition. 

“We believe that experience has shown steel to be the best 
material for fire-box sheets, all things considered, in the use of 
coal for fuel, presuming the steel to be of a suitable quality, We 
find in many cases where steel has failed that it was not of proper 
quality for the purpose, being too hard and brittle. It is not to 
be expected that steel or any other material in a tire-box will last 
indefinitely. If steel renders more service than any other material, 
for the same cost, then we may conclude that it is the best; yet 
it is important to know whether at present we are getting all the 
service from it that it is capable of rendering, and, if not, how we 
can obtain more, 

“Tf it were not for the tendency of steel fire-box sheets to 
rupture suddenly and unexpectedly, we might consider that we 
had as perfect a metal as we could ex to produce at any 
reasonable cost, and not much more could be desired. From the 
reports made to us we find that rupture of the sheets is still of 
frequent occurrence, ranging from 1 to 10 per cent. per year of the 
whole number of fire-box sheets in use, exclusive of the crown and 
tube sheets. In nearly all cases the rupture was sudden, yet the 
circumstances were in many cases quite different. Mr. James 
Sedgley, of the Lake Shore and Michigan Southern Railway, 
reports that in all cases reported by him rupture occurred when the 
boilers were cold. The engines had made a previous mileage, the 

FIG.3 lowest 5482, highest 229,233 
: miles, and the average was 
100,369 miles. Mr. Chas. R. 
Peddle, of the Vandalia Line, 
reports that in all cases of 
ruptured sheets in engines on 
his line they were cold at the 
time, except one. In this case 
the boiler had been washed out, 
filled up with water, and a fire 
started, and rupture occurred 
while heating up, and in both 
a side sheet and a door sheet at 
the same time, as represented 
in Figs. 4and 5. Of this case 
Mr. Peddle says: ‘ The side sheet 
was of Hussey, Wells, and Co.’s 
steel ; cracked, with a loud report, near the centre of the box; 
crack ran vertically from rivet in mud ring through eight stay- 
bolts, as shown in Fig. 4, about 34in. long.” ‘At the same time 
that the side sheet cracked, the door sheet of Krupp steel ruptured; 
the crack, beginning at the mud ring, extended vertically through 
four stay-bolts, and branched to the left diagonally 10in., and to 
the right horizontally through three stay-bolts, and almost to a 
fourth in the row above, as shown in Fig. 5. As this was a remark- 
able case—a ten strike as it were—I send you a sketch of the two 
sheets. These sheets had been in use four years and one month, 
and made a mileage of 107,412 miles.’ 





























FIG.4 FIG.5 
e*o:s: e@ees °° o! a oe ° ° ° ° 
® © @.a.8.628 8 0 °| oeooe# °oe°8¢88@ 
© © © © 6 © @ @ © of °° °° 
© © © @ © © © oe Bb ol a) oo 
°©f000000 8 6 ol :) © ° 
° 0 8 e006 ol oee@e 0 0 © 
le re} °ol[Ue eoeoeo °h(U6€.e ° eso e@eoee%98%90®8 
ie °° © ©ooos ° ° °° ©o cfc 8 68 @ 
leo 9 8 © ee &¢ @ © of “ °oo0e0 0 0 08 
le; 0. ot © © © © @ ol ° ° © 
I, eo:? © e@608 o! ° ° ° 
leo 09 © o @oo0 08 @ °; ° ° ° 
ot 50: 1%,,0..@ oor ee y ° bd ° 
Ce Sine eo ee I (vid merirerterentrers 











“One of your committee had a case where rupture occurred in 
the middle of a side sheet while the boiler was empty, and had 
been in that condition for ten days previously. It took place 
while a stay-bolt was being caulked about 2ft. from where the 
crack started, making a loud report. The crack began at the stay- 
bolts about 6in. above the grate, and extending downward toa mud 
ring and upwards above 3ft., in all 40in, long. The sheet had been 
in use four years, and had made a mileage of 120,000 miles, and 
was of crucible steel. i 

“Mr. Jacob Johann, of the Toledo, Wabash, and Western Rail- 
way, reports that one side sheet of Lowmoor iron ruptured after 
a fire had been started in the engine. The boiler had been pre- 
viously cleaned out, was filled up, and had stood twenty-four hours 
cold. The crack was vertical, and near the centre of the length of 
the box, beginning at a stay-bolt about 6in. above the grate, and 
extending llin. It had made a mileage of 164,378 miles. 

‘James M. Boon, of the Pittsburgh, Fort Wayne and eg + 
Railway, states that four steel sheets in the fire-boxes of the 
engines on his division ruptured during the past year. They were 
all side sheets, one in each of four engines, and cracked near the 
centre of the length of the fire-box ; the direction of the crack in all 
three cases was vertical. The engines were standing in the housecold or 
cooling down at the time, after coming in from a trip over the road, 
The sheets were all in. thick, and the mileage previously made 
was 21,544, 69,650, 97,324, and 58,438 miles res pectively. The 
instances given above are a fair sample of the circumstances under 
which fire-box sheets usually crack, as we learn from the details 
given in the various reports made to your committee. We find 
that where rupture occurs in the sheets of steel fire-boxes, the 
proportion of the different sheets that crack are about as follow :— 
Thirty-seven side sheets, three door sheets, two tube sheets, and 
one crown sheet, and that in nearly every case the c is 
vertical. ‘aa 

“Tt will be noticed that where rupture occurs it is mainly in the 
side sheets, and not far from the centre of the length of the box, 
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and the direction of the crack is invariably vertical; in a few 
cases, however, diagonal a part of the distance. These facts 
accord with those obtained and presented in our last report, and 
we only refer to them again ws confirming the statement made 
therein. 

“It is always safe to conclude that in matters such as that 
under consideration, nothing ever occurs without a cause. Then 
if we find that thirty-seven side sheets crack to three door sheets and 
two tube sheets, it would seem that there must be some cause 
operating on the side sheets that does not to so great an extent on 
the others, and that cause operates mainly in one direction, tending 
to produce rupture in a vertical direction, 

* The opinion entertained by several prominent members of this 
association, that rupture is caused solely by inherent defects in 
the steel, does not seem tobe a sufficient explanation. It is not 
r ble to supy that all or nearly all the defects in steel 
sheets are to be found in those used for the side sheets of the fire- 
box, and also at a point not far from the top of the fire, and that 
they are of such peculiarity as to cause the crack to take a vertical 
direction instead of horizontal. As an explanation of the theory 
that rupture of the fire-box sheets results from inherent defects 
in the sheets themselves, we give some facts presented by Mr. 
James M. Boon, of the Pittsburgh, Fort Wayne and Chicago Rail- 
way in his report to your committee on this subject. Mr, Boon 
says:—'‘If side sheets crack from expansion, then channels gin. 
deep and extending vertically between stay-bolts would be an 
advantage. But Iam not prepared to admit that the breakage of 
sheets is caused by expansion. My experience has been that the 
ruptures are caused more by some imperfections in the steel than 
from any other cause. A theory, to be sound, should hold good in 
all cases ; but this theory of expansion does not. In the month of 
March, 1873, two new engines were put out of the shop and went 
into service the same day. Steel was received from manufacturers 
in one lot for both boilers, One of these fire-boxes has made 
131,153 miles, and is to-day as perfect as when put in; the other 
fire-box cracked one side sheet—,;in, steel—after being in service 
three months. Two months after the other side sheets cracked, 
and continued to crack until a mileage of 85,637 miles was made, 
when the fire-box had to be replaced by a new one. Both engines 
were on the same kind of work, and using the same water. We 
have two fire-boxes made of jin. steel. These fire-boxes have 
made a mileage, one of 333,120 miles, the other 325,171 miles, and 
not a crack or defect in them. Steel from same manufacturer as 
the two above mentioned. Two passenger engines built from same 
lot of stecl—,;in. thick—weut into service at one time on the 
same run, One fire-box was completely used up by cracking with 
a mileage of 123,636 miles. This has been the case with all our 
ateel fire-boxes. We have some that fractured one side sheet after 
a mileage of 32,000 miles, while the other sheet remains sound and 
in good condition with mileage of 137,139 miles, I do not under- 
stand why it is, if expansion is the trouble, one fire-box will give 
way and avother remains good, or one side sheet be sound, the 
other fractured, As an experiment with some of the side sheets 
that cracked, I had the sheets cut off the full length of the sheet 
and as high as the crack extended—from l4in. to 18in. above grate 
bars—and a now piece of steel rivetted on. These sheets have stood 
remarkably well, One has now been running two years. Now placing 
this seam the whole length of the sheet, rivetted strongly, must have 
made a stiff place in the sheet, and the expansion must surely have 
placed this sheet on a more unequal strain than would have been 
with the single sheet. It should have broke or leaked. It did 
neither, Another thing that makes me think the trouble is in the 
steel, a sheet that ia going to break will show defects before the 
fracture takes place. A sheet of steel that will bulge out or 
cushion between stay-bolts soon after the fire-box goes into service 
will give trouble. When this cushioning appears, you may as well 
get your patches ready, for you will need them soon. There have 
been cases when breakage occurred with no cushioning of sheets. 
In these instances the breakage has commenced on water side of the 
sheet, which will be full of minute cracks, which yren J enlai 
until the sheet gives away. The fire side of the sheet will be 
smooth and free from cracks, Am of the opinion that scale on the 
sheets have little if anything to do with these failures. The fire- 
boxes that have given the most trouble were in service where the 
best water was, Have known crown sheets to have scale jin, 
thick on them and sag down in consequence. The bars were taken 
off, sheet cleaned and straightened back to original position without 
cracking or breaking in the least. From my experience with steel 
fire-bo. extending over more than six years, I am fully convinced 
that nearly all the trouble from steel plates breaking is caused by 
some defect in the steel itself, and believe it will be overcome by 
manufacturers devoting more care and study to its production.’ 

“Your committee believe that the explanation given in our 
report of last year as to the causes that sometimes result in 
rupture of the sheets in the manner, for instance, as that 
stated by Mr. Peddle, is correct. It is self-evident that at the 
time of rupture that part of the sheet is under tensile strain 
to a degree sufficient to pull it apart, and as a consequence the 
part of the sheet surrounding it must be under’a strain of com- 
pression. Otherwise, tensile strain could not exist, It is also 
evident that these opposite strains in the sheet did not exist 
when it was put in its place, new, in the box, as annealing 
effectually relieves any strain that might be produced by work- 
ing it into shape. Thenif no strain existed in the sheet when 
new, what has occurred to it to bring a part of it under a 
tensile strain sufficient to rupture that part, and how was this 
condition brought about? We endeavoured to explain our views 
on this point at considerable length in our last year’s report, and 
do not deem it necessary to enter into any extended remarks in 
this, further than to call attention to a few facts that may have 
been overlooked. Within the limits of the changing temperature 
of the sheets of a fire-box in its ordinary service, say from 50 deg. 
to 350 deg., the expansion or contraction of the metal will be in 
exact proportion to its temperature, if free to assume a length and 
size due to its temperature. At the same time the metal is elastic 
within certain limits. Now, if all parts of a sheet are at the same 
temperature, all parts will expand alike, and no strain is produced 
in any part of it. This occurs in the case of crown sheets. All 
parts of the sheet being about the same distance from the fire, 
the temperature in all parts is about the same. If sediment 
collects on it it is about evenly distributed, and in that case if 
the sheet becomes hotter than it would if clean, it is hot all 
over alike, and no injurious strains will result by reason of 
unequal temperature. Of the several hundred sheets reported to 
us as having cracked, but one crown sheet is reported. It was not 
stated under what circumstances it cracked. 

** Now, if expansion and contraction have nothing todo in pro- 
ducing the strains that result in rupture, as claimed by some, it is 
at least remarkable that defective sheets and a poor quality of 
steel are so rarely found in the crown of the fire-box, and as tube 
and door sheets. We find that the tube sheet of fire-boxes seldom 
cracks in the manner common to side sheets. Many roads do not 
report a single case of tube sheet having cracked within the past 
ten years. Other roads give tke proportion as two tube sheets to 
thirty-seven side sheets. This would indicate some other cause for 
this difference than simply a difference in the quality of the steel. 
As previously stated, the proportion of door sheets that have 
opeeoed in proportion to side sheets is only about as 3 to 37. Your 
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are of that the causes that produce the strains 
resulting sometimes in rupturing the side sheets, are the same that 
in these rare cases rupture tube and door sheets, and that the 
reason why these sheets so seldom crack compared with side sheets 
is on account of their proportions being such that the strain 
necessary to produce rupture can rarely be produced. These 
sheets being narrow, in most cases not more than 36in, wide, for 
several feet above the grate, more readily accommodate their 
cooler edges—corners—to the influences of their hotter centres 
with less strain than would occur in the case of sheets longer in a 
horizontal direction, and, as a consequence, injurious strains are 
seldom produced, 


‘*There can be no question as to the quality of the steel having 
much to do with the matter of durability and its resistance to the 
forces tending to destroy it. A quality adapted to the requirements 
in the sheets of a fire-box will remain sound and free from rupture 
for goers, when a poor quality, or one not adapted to such use, 
would not last as many weeks, even if used under precisely the 
same circumstances. Yet the forces or causes that produce rupture 
in the poor quality exist also and operate in the case of good steel. 
The difference being, that the good quality will accommodate itself 
to those strains by its elasticity, or permanent elongation or com- 
pression, as the case may be, if at any time the requirement exceeds 
the elastic limit of the metal : while, on the other hand, the poor 
steel, or the quality not adapted to such use, will crack or break 
under like conditions. Now, as long as the strain ona piece of metal 
does not approach too close to its limit of elasticity, whether it be 
of elongation or compression, no harm results to it, and such 
strains may be continued indefinitely without impairing its strength. 
But if such limit is exceeded, then permanent elongation or com- 
pression, to that extent, is the result ; and if at one time perma- 
nent elongation is produced, and at another the same part is 
shortened by compression—alternating in direction—then it is only 
a quastion of time and quality of metal as to when breakage will 
occur. The metal best adapted to resist these destructive forces 
will last longest and that least so the shortest time, 

“* Steel adapted to use in a spring will carry its load for years 
and still remain perfect and retain its clasticity, if not strained 
beyond its capacity. If the strain is beyond that point, then the 
leaves will either break or receive a permanent set, depending on 
the degree of hardness of the cue This will occur, even if 
such strain is applied but a single time ; and breakage under such 
circumstances would not in fairness be attributed to defects in the 
steel, It would be a remarkable fact, however, if the spring were 
to break or receive a permanent set without an excessive load or 
strain having been put on it; and it would be equally remarkable if 
fire-box sheets cracked or ruptured without being under excessive 
tensile strain. Tensile strain, then, in that part of the sheet, to 
an extent sufficient to rupture it, is the cause that produces the 
crack in every case where rupture is sudden. On this point we 
believe there is no room for a difference of opinion. It is also 
unquestionably the fact that a large number of sheets of the best 
pe of steel, so far as toughness and strength are concerned, 
have cracked in the same way. under the same circumstances as in 
cases where the metal was of an inferior quality. We find also 
that in a majority of cases not more than oue sheet of the fire-box 
has cracked, and that a side sheet. If more than one, then it 
is usually the other side sheet. It is pertinent then to answer 
the question that, if one side sheet cracks, why is it that the other 
does not, although it may continue in use years after and stiil 
remain sound? Or if the sheets of one fire-box rupture, why do 
not those in another box of the same pattern, used under the same 
circumstances? If unequal temperature in different parts of the 
same sheet results in producing the forcesthat crack one of the sheets 
of afire-box, why is it that the other sheet or sheets are not simi- 
larly affected from the same cause? We cndeavoured to give an 
explanation of this phenomenon in our last year’s report, but as 
that may not have been sufficient, and our conclusions on this 
point being called in question by some of our members, we trust 
we may be pardoned if we follow to some extent the line of argu- 
ment used on that occasion. 

“Tf, in the case of the spring referred to above, the load or strain 
upon it at no time exceeded the elastic limit of the steel, then no 
injury resulted from the strain, notwithstandingit may have been re- 
peated for years. Another spring in every way like it, both in 
quality and hardness, and having been subjected to the same tests 
and usage as the first, will break or loose its set if the strain upon 
it exceeds the elastic limit of the metal, if it is only for one moment. 
In the same way, then, if the tensile strain in the metal in one 
sheet is greater than in the others, and such strain exceeds 
the elastic strength, then rupture occurs, or permanent elongation 
takes place in that part of the sheet. If rupture, it must 
necessarily be at right angles to the line of greatest strains. Are 
there any reasons, then, why the metal in a portion of one sheet 
might, under certain conditions, be under greater tensile strain 
than the metal in the corresponding part of the opposite sheet ? 
If so, how was that state of affairs brought about. Fig. 6, repre 

senting a side sheet of a 

FIG.6 fire-box, will serve to illus- 

trate how the forces re- 
ferred to may be developed. 
The part of the sheet along 
the line A B, a few inches 
above the top of the grate, 
being the nearest to where 
the coal is undergoing com- 
bustion, will necessarily 
receive more heat per 
square inch than portions 
higher up, and particularly 
that below the top of the 
grate; and also the por- 
tions outside of A and B, 
in the corners of the fire- 
box. Now, as metal ex- 

icBestho ca etbarbectosT ecbevedl pands in proportion to 
Bottom of Fire Box its temperature, this por- 
tion along A B will ex- 

pand more in that direction than the portion of the sheet 
below the grate bars, and slightly more than the portion of 
the sheet in the upper part of the fire-box, if not prevented by 
those parts. While hot, then, the metal along A Bis under com- 
ression in that direction. The extent of that compression will 
in proportion to the difference between the temperature along 

A B, and the portions of the sheet surrounding it; the greater the 
difference the greater the compression, and if the compression 
developed in this way exceeds the elastic limit of the metal, then 
the metal along that line is permanently shortened to that extent. 
But as long as the difference in temperature does not become great 
enough to produce a permanent shortening along A B, no harm 
will result to the sheet. If, however, an excess of temperature 
along A B, even if but momentary, permanently shortens that 
line, then when the whole sheet becomes cold, or of the same tem- 
rature in allits parts, the portion along A B previously shortened 

y compression, will be under a tensile strain to the extent of such 
rmanent shortening, and if this tensile strain exceeds the elastic 
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length by tensile strains in the sheet when cold, uniil the sheet 
had become too weak to withstand the strain, and when started, 
the jar or spring of the sheet, when rupture began, carried it far 
into the sheet beyond where any tensile strain existed sufficient te 
start a rupture. If, then, the causes referred to above are those 
which result in cracks at stay bolts nearest the fire, and in some 
instances rupture of the sheet, is would seem that corrugations, or 
few channels vertical in direction, would to a great extent obviate 
the difficulty. 

‘‘Mr. James Sedgley, of the Lake Shore and Michigan Southern 
Railway, has a number of fire-boxes in use with corrugated side 
sheets ; the corrugations vertical and the stay-bolts situated in the 
top and bottom of the corrugations, In answer to the question as 
to whether any small cracks had manifested themselves at stay- 
bolts, he states that they had, the same as in plain sheets. He 
also states that one corrugated sheet had cracked after being in 
use about one year, and that the crack was horizontal in direction, 
or at right angles to the corrugations, the only case ever reported 
to us in which a crack in a fire-box sheet started and continued in 
that direction. Mr. Charles Graham, of the Delaware, Lacka- 
wanna and Western Railroad, states that he has just taken out 
two corrugated iron fire-boxes which have been in use in the 
anthracite coal-burning engines on that line, the one making a 
mileage of 183.240 miles, the other 210,000 miles. These boxes 
were of the long and comparatively shallow type, with a horizontal 
seam in the side sheets about half way between the grate and 
crown sheets. Of their condition he says : ‘There were afew small 
blisters on the fire side of the sheets, a few cracks from the rivets 
in the horizontal seam downward, resulting from the seam 
being too near the fire, a difficulty we do not encounter when the 
seams are high up.’ ‘I may mention that in these corrugated 
sheets there was an entire absence of small cracks from stay bolts 
in the side sheets, while in the case of the crown sheet, a plain, 
straight sheet, numerous small cracks extended in every direction 
from the stay rivets caused by the washers between the sheet and 
crown bars being too large in diameter—2}in.—and too thin—4in. 
thick—and hard sediment filling up the space between the sheet 
and bars.’ Mr. Graham also says that he has ‘ one engine running 
with steel fire-box, one side sheet corrugated, the other plain, and 
another with both corrugated, but that neither has run long enough 
to show any advantage.’ Has one engine with corrugated side 
sheets of Lowmoor iron, which has been in use seven years, made 
a mileage of 181,630 miles, and is still in good order. Another 
with copper side sheets, plain, has made a mileage of 166,186 miles, 
and so far has given no trouble. 

‘From the report of mileage made by steel fire-boxes, both last 
year and this, we infer that 300,000 miles for passenger engines and 
250,000 for freight engines may be considered a very good average 
mileage for steel fire-boxes. Under favourable conditions it may 
be more, and with the reverse it will be less, depending to a con- 
siderable extent on the character of the water used, as to its purity 
and freedom from solid matter held in solution, with a tendency 
to adhere to the sheets in the form of a hard and solid scale.” 

(To be continued.) 








TRIAL TRIP OF THE STEAMSHIP GRANGEMOUTH.—This handsome 
steamer, recently launched by Messrs. A. M’Millan and Son, 
Dumbarton, for Messrs. James Rankine and Son, of Glasgow, and 
intended for their trade between Grangemouth and Holland, made 
her official trial trip on Wednesday, 5th inst., with most satisfac- 
tory results, the distance from the Cloch to the Cumbrae Lights 
being easily run at the rate of 114 knots per hour, notwithstanding 
the prevalence of a strong head wind and unfavourable sea’ Her 
dimensions are—length, 195ft.; beam, 27ft.; and depth, 14}ft. 
She has been fitted by Messrs. M. Paul, and Co., of Dumbarton, 
with compound engines on the most approved principles, the 
cylinders of which are 24in. and 43in., and stroke 42in., which on 
the trial indicated 735-horse power with 80 lb. pressure, and going 
at the rate of eighty revolutions a minute. After the above trial 
the vessel returned to Bowling to complete her loading, and on 
Saturday last another series of trials took place at the suggestion 
of Mr. William Denny—who wished to make use of them in his 
investigations into the forms of steam vessels, and 
relative power—and with the concurrence of the owners, 
Mr. Weir, the superintending engineer, and others in- 
terested, to ascertain what results could be got by running 
the vessel at various speeds over the measured mile* at 
Skelmorlie. She had a draught of 12ft. forward, and 13ft. 8in. 
aft, equal to a displacement of 1124 tons. The trials were made 
in smooth water, with no wind, and commenced at 3.35, 
closing at 5.45 p.m., about low water. The conditions and 
results were as follows :—First double run—meanm speed, 10 
knots; revolutions per minute, 83.8; indicated horse-power, 725. 
Second double run—mean speed, 9°88 knots; revolutions per 
minute, 72°46; indicated horse-power, 441. Third double run— 
mean speed, 8 78 knots ; revolutions per minute, 62 78 ; indicated 
horse-power, 291. Fourth double run—mean speed, 736 knots ; 
revolutions per minute, 50°37; indicated horse-power, 160. An 
average steam pressure in boilers of 80 1b. per square inch, and a 
vacuum of 26in. in condenser, was maintained throughout. The 
propeller is 12ft. diameter, 16ft. pitch, and has four blades. 


Tue Late Mr. Epwarp Hayes.—In our impression of the 31st 
ult. we recorded the death of Mr. Edward Hayes, engineer, Stony 
Stratford. Mr. Hayes played a not unimportant part in the intro- 
duction of agricultural machinery, and afew particulars concerning 
his career will, we think, be read with interest. Mr. Hayes was 
born in Manchester, in 1818, in which city he was apprenticed to 
Messrs. Kennedy. Soon after the completion of his indentures he 
accepted an appointment on the then London and Birmingham 
Railway, at the newly opened locomotive works at Wolverton, 
Mr. Bury, from the firm of Bury, Curtis, and Kennedy, of Liver- 
pool, being locomotive superintendent. Mr. Hayes did not remain 
very long here, leaving Wolverton to establish an engineering 
works of his own at Stony Stratford. Though commenced thirty 
years ago on a comparatively small scale, the Watling Works have 
earned a good reputation. Steam and railways were things un- 
known in Stony Stratford when Mr. Hayes first settled there in 
1847. and on opening his works for the manufacture of engines and 
machinery, the farmers said of him, first that he could not make a 
steam engine, and when it was nearly finished, that he would 
never be able to make it go. He met with considerable difficulties 
in persuading farmers that an engine would be of use to them, but 
h 





mit of the metal, then rupture occurs, or permanent el ti 
must take place, the same as in the case of the overloaded spring 
referred to. But if the tensile strain along A B is not beyond the 
elastic limit of the metal, then no injury results. It is like the 
metal in the spring loaded within its capacity to carry—within its 
elastic limit ; and the strain may be continued indifferently with- 
out injury to the sheet. We have reason to believe that the latter 
condition described is that which ordinarily exists in the side 
sheets of fire-boxes, and to a certain extent in the lower part of the 
door and tube sheets. 

‘*We think that in all cases where rupture has occurred the 
cause is traceable to an excess of temperature in a comparatively 
small portion of the sheet at some previous time. By accident, or 
by some peculiarity of the bed of coals on the grate under a strong 
draught, the temperature at one sheet may at some point—as for 
instance along A B—become such as to produce unusual expansion 
and consequent results, while no such temperature would be pro- 
duced in any part of the other sheets of the fire-box ; and that 
such injurious temperature might, in the way described, be fw 
duced in several of the sheets in one engine, and in none at in 
another engine. In every instance coming under the observation 


of your committee, where rupture occurred, it started from a stay 
bolt hole, extending from that in opposite directions. The begin. 
ning of the final crack, we believe, was in each case an old crack 
extending from the stay bolt, from jin. to ljin. These old cracks, 


ually increased in 





doubtless, from a very small ing, 





e ded at last. Since these early days Mr. Hayes success- 
fully introduced many useful inventions, as, for example, his 
steam power windlass, patented in 1857, and which took the silver 
medal of the Royal Agricultural Society of England, at their 
Leeds meeting in 1861. He was also the inventor and patentee of 
an arrangement by which the surface condensers of marine engines 
could be supplied with condensing water without the assistance 
of any circulating pumps, the action of the screw propeller being 
employed to this end. A self-moving anchor used in steam culti- 
vation is also included amongst his patents, and at the time of his 
death other important projects were in progress. Mr. Hayes’ 
steam cultivating machinery was highly approved by the farmers 
in the counties bordering the locality in which Watling Works is 
situated. In former years Mr. Hayes was also connected with 
steam traction on common roads, and his works were often visited 
by such men as the Duke of Sutherland, the Earl of Caithness, 
and Mr. J. E. McConnell, late locomotive superintendent of the 
Wolverton works of the London and North-Western Railway, who 
took much interest in the subject. A prominent feature at the 
Watling Works from the very commencement has been the training 
of young men in the profession of mechanical engineering, and we 
understand that many of Mr. Hayes’ old pupils are now occupying 
leading positions. Of late years—since 1860—the branch of engi- 
neering that has received most attention at the hands of Mr. Hayes 
has been the building of steamers for coasting, canal, and river 
work at home and abroad. , 
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TE long-continued depression in the coal trade has led to the 
elaboration of various devices for saving labour and waste in 
handling the material as raised from the pit, and for presenting 
it to the customer in the form best calculated to meet his require- 
ments. One of these devices, the invention of Messrs. Hall and 
Barker, we illustrate above. 

Where the pit bank or heapstead is not at a sufficient elevation 
above the railway wagons or other point where the coal has to be 
delivered after screening and sorting, it is necessary to provide 
some special means for hoisting it to the required level, which is 
usually done by a direct-acting steam cylinder sunk in a pit, the 
piston rod of which carries a table on to which the tub or wagon 
is pushed. After being raised to the screening platform it is 
pulled off by an attendant who pushes it into a “tippler,” or 
“kickup,”’ which discharges its contents over the screen bars. 
It is then pulled out of the kickup and again run on to the hoist 
table, and lowered to its proper level. 

In the arrangement which we now illustrate, and which is 
equally applicable to close or box-ended tubs, or to those with 
open ends or end doors, the tippler is combined with the hoist, 
and the whole operation of raising, tipping, and bringing back 
the empty tub is effected by one boy at the steam handle. The 
tippler A, Figs. 1 and 2, is suspended in a sort of cage 
B running in guides C C, and is prevented from upsetting | 
when the tub is run on, or at any intermediate stage before | 
reaching the required height, by the catch D. The tub is retained 
on the tippler by another catch, which may be released by a | 
treadle. As the tippler has a slight inclination towards the run- 
ning-on side, the tub lies against this second catch. When the 
requisite height is reached the catch D is released. In most 
cases the different position of the centres of gravity of the full 
and empty tub renders it possible to place the point of suspen- 
sion, so that the full tub will upset of its own accord when the | 
catch D is released, and after discharging its load will regurn to 
its normal position. But in other cases stops E E are so arranged | 
as to come in contact with the tippler and reverse its inclination. 
The tub then, instead of lying back against the catch, runs for- 
ward up to the stops or horns, and overbalances the tippler. 
The contents of the tub fall into a shvot or hopper F, placed 
immediately below the tippler, and thence glide on to the screens 
G. Should the tub fail to right itself, as will occasionally happen 
where tubs of varying size and weight are used in one tippler, no 
damage is done, as it can be lowered equally well bottom upwards, 
and a touch from the attendant will at once right it. 

It will be noticed from our illustration that the necessity for 
sinking a pit has been avoided, the cage being hoisted by a wire 
rope passing over a pulley and then round a sheave formed in the 
piston cross-head, and then led up to a tightening screw for 
taking up slack. The weight of the cage and tippler is nearly 
counterbalanced by a second rope and a weight which is 
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The hoist which we have described has been in use some months 
past at the Woodlands Colliery of the Bedworth Coal and Iron 
Company, Limited, near Nuneaton, and will raise from four to 
five tubs per minute to a height of 19ft. 6in. It was constructed 
by Messrs. Hall, West, and Co., of Nuneaton, who are the sole 
makers of vhese hoists. 

Figs. 3 and 4 show a modification designed with the double 
object of avoiding the breakage of soft and tender coal, and of 
leaving the whole length of the loading bank available for hand 
picking. The hoisting apparatus and the various details of 
catches, &c., described above, are omitted in the drawing. The 
frame carrying the tippler and tram travels up and down on 
wheels on a steep incline. The tippler itself is provided with a 
large pair of wheels, which, on reaching the required elevation, 
relieve the cage wheels of their load, and, the hoisting motion 
being still continued, communicate a slow rotation to the tippler, 
the upper portion of which is formed with a spout or shoot to 
receive the contents of the tram and convey them to the screen. 
The form of tippler is, of course, equally applicable to a vertical 
hoist, and vice versd, and both arrangements are capable of 
various modifications to suit the circumstances of each individual 
case. 








PHILLIP’S TRAM-CAR BRAKE. 


THE application of steam power on street tramways, though 
meeting with much success in the provinces, will probably be 
deferred for some time in the streets of London, and perhaps in 
some of the largest cities, such as Manchester, where traffic is 
very great. Meanwhile horses must be employed to carry on 
the traffic already obtained on existing tramway lines, and every- 
thing which tends to lessen the heaviness of the work, and so 
decrease the expenditure for horses, must command the attention 
of tramway companies and their managers. For this reason we 
illustrate on the next page a form of brake by which the power 
required to stop a car is stored up in springs, and by them given 
out in re-starting the car, thus relieving the horses of the heaviest 
part of their work. 

In our illustrations Fig. 1 is a plan of the arrangement of 
springs and gearing as applied to a tramway car, the flooring of 
the car being removed ; Fig. 2 is a sectional side view of the 
same, the section being taken in the line 1, 2, of Fig. 1; and 
Fig. 3 is an end view, partly in section, showing more clearly the 
train of gearing. ais the frame, which is carried by the wheel 
axles 6, and is in no way connected with the body of the car. 
This frame supports a pair of rods c, on each of which is mounted 
a helical spring d. The ends of these springs d abut against cross 
heads ¢, which are supported by and capable of sliding on the 
rods c, and are connected to the toothed racks f. The cross 


arranged | heads ¢ are further supported by a rod y, which also acts as a | 
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d act too suddenly owing to the slipping of the wheels on the 
rails or through accident. The teeth of the racks 7 take into the 
teeth of the pinions j,k, (see Fig. 3) which are mounted loosely on 
the wheel axles 6. The pinion i is cast with and forms part of 
the bevelled whee] 1, which, with the bevelled wheels 2 and 3 
and the cone 4, receives motion from the friction clutch 5. This 
friction clutch 5 is keyed to the wheel axles, but is capable of a 
slight lateral motion thereon, so that it may be brought into 
contact with the cone 4, which with the bevelled wheel 3, of 
which it forms part, is mounted loosely on the wheel axle b. 
This contact of the friction clutch 5 with the cone 4 is caused 
by the cranked lever /, which is connected by the rod /' to a 
hand lever or treadle to be worked by the attendant. The pinion 
k is capable of being put into gear with ‘the toothed clutch 6, 
which is also keyed on to the wheel axle }, and is capable of 
slight lateral motion thereon, such motion being communicated 
by the cranked lever m and rod m', which are worked by the 
attendant by hand lever or treadle. 

The action of the arrangement in stopping the car is as fol- 
lows :—The attendant will bring the friction clutch 5 into con- 
tact with the cone 4, as above described, and by the impetus of 
the car motion will be communicated through friction of contact 
to the train of gear wheels and pinion i, and the rack f will be 
forced back, at the same time compressing the springsd. The 
springs d will be held in the compressed position by the brake 
until released by the attendant. By this means the car will be 
quickly brought to a standstill, while a power will be created 
whereby the re-starting of the car will be greatly facilitated. As 
soon as the car is stopped the friction clutch 5 should be thrown 
out of contact with the cone 4. When re-starting the car the 
attendant will first put the toothed clutch 6 into gear with the 
pinion k. He will then take off the brake, and the springs will 
be free to expand and exert their power on the wheel axles by 
forcing forward the rack f, which in turn will actuate the pinion 
k, and this pinion, through the clutch 6, will communicate motion 
to the wheel axles. A band brake is applied to the friction 
clutch as shown in Figs. 1 and 2. This is worked by the cranked 
lever n, rod n', and hand lever n*, and may be made to act on 
both wheel axles by prolonging the rods n’, and connecting them 
to the double lever 0, by which means both brakes may be 
worked from either end of the car. The brake may also be 
made automatic, and this is effected by placing at the end of the 
rack f a hinged tappet p, which as the rack f 1s forced back will 
strike against a fixed tappet p' on the underside of the lever q. 
The lever q is connected to the cross lever o by the rod qg'. Thus 
it will be seen that as the lever q is pushed forward by the 
tappet p from the dotted position, Fig. 1, the rods n’ will be 
forced forward, and the brakes which are worked by these rods 


| n* will be brought to bear on the surfaces of friction clutches 5, 


and the hand lever n? will be forced from the dotted position, 


to reach the ground when the cage is fully hoisted, thus doubling | tie rod to hold together and strengthen the upper part of the | shown in Fig, 2, into the other position, when it will spring into 


the load and effectually preventing overwinding. The distribu- | 
tion of the steam is controlled by a valve, arranged so as to 
cushion the piston in the event of the rope breaking. 





frame a, and which also serves to carry short springs h or blocks | 


a notch in the rack 7, and remain there until it is released b 


of india-rubber, which act as cushions to prevent the cross heads | the attendants. This arrangement has been patented by Mr. 


| from striking against the ends of the frame, should the springs Phillips, White Hart-street, Kennington. 
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HOW TO RE-BORE THE ENDS OF STEAM 


CYLINDERS. 


A CORRESPONDENT asks :—The wear of the bore of my 16in. 
enzine cylinder has left a projecting ridge all round the bore of the 
cylinder at each end. Having no boring apparatus, how can I 
remove the ridges? 

Take a bar of steel about ,in. square and 3ft. Gin. long ; forge 
it at one end to the shape shown in Fig. 1, in which from A to B is the | 
forged end. This end must then be heated along its entire length 
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to a cherry red, and dipped vertically into cold water to harden it ; 
after which it must be ground from A to B on all four faces square 
across, and as nearly of an even curve as can be ascertained by the 
eye. Next take a piece of hard wood—oak for instance—about lin. 

ick and 3in. wide, cut it to such a length that when placed 
upright its ends will wedge tightly into the counterbore of the 
cylinder. Into the edge of this piece of wood saw out a series of 
notches, making its finished appearance to be such as shown in 








Fig. 2. The object of fitting its length tightly into the counterbore 
of the cylinder is as follows :—If both cylinder covers are off or 
can be conveniently taken off, the ridge can be operated upon at 
each end of the cylinder; hence our piece of wood—which is 
merely an improvised rest to act as fulcrum for the bar scraper 
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shown in Fig. 1—would require to fit in the countcrbore. If, | 
however, only one cylinder cover can be conveniently taken off, 
the piece of wood will uire to fit in the counterbore at 
the open end and in the cylinder bore at the closed end of the | 


after having removed the ridge at that end we cut the length of 
the wood down to fit the cylinder bore, whereas if we made our 
rest to fit the bore at first, we should require to use wedges to 
make it fit the counterbore. In some cases the holes might be 
bored near the ends of the rest or fulcrum to serve the same 
purpose as the notch The method of using the scraper, Fig. 1, 
is shown in Fig. 3, which represents an engine cylinder. B is the 
wooden rest or fulcrum; C, the lever scraper operating on the 
ridge at the closed end of the cylinder. The lever C is worked 
on the pulling stroke only, and is so held that the edge presents a 
keen scraping tool which will cut very freely. The fulcrum B 
should be adjusted as closely as convenient to the work, so as to 
obtain good foramen for the scraper. It should be moved in its 
position so that during the roughing out only the lower notches iu 
the fulcrum are used. 

A plan was lately resorted to on the White Star line of steam- 
ships for re-boring a cylinder. The cylinder heads and piston 
follower were taken off ; a groove was cut from the outer end of 
the cylinder along the bore as far and as deep as the counterbori 
was required to bedone. The counterboring was then accomplish 
in the manner shown in Figs. 4and5. The junk ring was pro- 
vided with a small tool holder, such as is used upon boring bars. 
The tool was fastened in the holder while its cutting edge was in 
the groove referred to, cut as deep and as far up the cylinder as the 
counterboring was to be. To the junk ring was fastened, by two 
long bolts, a wooden lever extending above and across the cylinder. 
Two men walked around pushing the lever, and when the tool 
at each revolution arrived at the groove, a fresh cut was taken 
by moving the engine so as to raise the piston the necessary 
amount. It is obvious that the piston head may be steadied 
and held true in the bore of the cylinder by means of a few 
wooden wedges. Thus we see that in this operation the junk 
ring was made to serve as a boring bar head, the men furnishing 
the necessary rotative motion, the feed motion to the tool being 
obtained by advancing the piston towards the end of the cylinder 
where the work was being done.—Scientific American. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our . 
correspondents. ) 





TESTING STEAM ENGINES. 

Srr,—From your leading article of 24th November, 1876, I 
thought the points you objected to in the system of ascertaining 
the steam used by a steam engine by the heat sent out in the 
injection water were confined to three, and in my letter of 27th 
November, 1876, I thought I disposed of two of these, and that the 
only difference of opinion between us was that you did not believe 
that water could be measured in a sufficiently accurate manner by 
a ‘‘tumbling bay.” Much, therefore, to my surprise, in your 
leading article of 24th August last, in your remarks on Mr. 
Fletcher's trial, you seem to object to the system itself. Mr. 
Fletcher did not employ a tumbling bay, but had two tanks large 
enough and valves of sufficient size that the tanks could be emptied 


and filled about every six minutes, and so measured the water 
direct. 


You say that the Farey-Donkin method of testing engines does 


cylinder, hence we make it large enough for the counterbore, and | not and cannot take cognisance of certain sources of loss, but you 
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do not specify what the certain sources of loss are. My version is 
that the heat coming out in the feed-water from the steam boiler 
had but four ways of getting away, after the steam engine had 
been at work long enough to heat up the foundation, bed-plate, 
&c., viz.: (1) Diffusion into the atmosphere ; (2) in the water from 
the steam jacket; (3) in the shape of power; (4) the condensing 
water of the steam engine. The first can be reduced to a very 
small percentage by clothing. The second can be returned to the 
boiler. The third is invariable; and the fourth is measured by the 
system you condemn. 

In your remarks upon the disparity between the feed-water 
measured and the pounds degrees, I cannot follow you, as it seems to 
me they agree remarkably well except in the first and last day’s 
trial, when I believe, from what Mr. Fletcher says in his report, 
that the pounds degrees are right, and the feed-water wrong. I 
may say that the system of measuring the condensed water over a 
tumbling bay, as advocated by Mr. B. Donkin, jun., and myself, 
can be applied to every condensing engine, which is what we wish 
to see ; whilst to measure the water in large tanks is frequently 
impossible, always gives much more trouble, and is comparatively 
much more expensive, whilst the tumbling bay gives equally 
accurate results. 

In giving Messrs. Bryan Donkin and Co.'s results in table No. 6, | 
no mention has been made of the horse-power, which was stated 
to Mr. Fletchor ia their letter to him as being between 25 and 50 
indicated ; for 160 and 188 indicated horse-power they would be | 
less. B. W. Faxrcy. 

Loadon, 8th September. 








Srr,— The conditions under which Messrs. Craig and Son’s engine 
tests were carriei out are not such as to enable the results to be | 
analysed and compared with any certainty. If a few owners of 
large steam engines would have their engines tested on this sane 
system, but with, for each t~st or series of tests, constant boiler 
and initial cylinder pressure, constant point of cut-off, the engine 
working against fairly constant resistance, the results would in all 
probability have some very ‘appreciable effect on future steam 
engine economy. In the absence of a diagram accurately represent- 
~ing the mean performance of the steam in the cylinder, the water 
fed into the boiler may be measured, and the heat rejected into 
the condenser may be measured, but the bare economic result is of 
no general interest. In your remarks upon these engine tests you 
speak somewhat unfavourably of the value of the system of testing 
adopted, and in course of those remarks appear to assume :— 

1) That all the water sent to the boiler is admitted to the 
inder as steam. 

(2) That the difference between the quantity of heat calculated 
on the basis of the first assumption and that actually accounted for 
is due to cylinder radiation. 

(3) That the discrepancy between the two results altogether dis- 
credits these particular experiments as well as the system of 
testing adopted. Now, dry steam—judging from a recent review, 
you would call it steam without admixture of water—is not often 
met with, in the absence of a superheater, even when the steam is 
taken close to the boiler. In this case the boilers are both at a 
considerable distance from the engine—60ft. to 70ft.—and although 
the steam pipes were covered with a non-conducting composition, 
I should certainly expect to get a fair percentage of water into 
the cylinder. Neither the generation of wet steam nor its produc- 
tion through steam pipe radiation, however, invalidates the results 
obtained by measurement of the heat rejected. On the contrary, 
this measurement enables one to ascertain approximately whether 
the steam is supplied dry or wet. 

With a cylinder well cleaded, radiation can scarcely exceed 1 or 
2 per cent. of the whole heat expended. And seeing that the 
heat due to the internal engine friction—that is, friction of the 
parts in contact with the steam—-is imparted to the steam and 
eventually appears in the condenser, we may safely set the one 
against the other. 

Mr. Fletcher appears to have been constrained by the terms of 
the agreement between Messrs. Craig and Son and Messrs. 
Bertram and Co. to base the fael consumption on an assumed | 
evaporation of 9lb. of water per pound of coal. But water is | 
tolerably cheap at Dalkeith, and the heat expended per pound of | 
feed-water is not necessarily a constant quantity. Even were not 
the first heat to some extent invalidated owing to the escape of 
steam at the economiser safety valve, the economical result is much 
more accurately expressed in terms of heat expended than of feed- 
water into tbe boiler. 

The discrepancy between the heat accounted for and that due te | 
calculation, on the supposition that the steam is supplied dry, is | 
due chiefly if nos wholly to the fact that the steam is not supplied | 
dry. The difference is, indeed, the measure of the water mixed | 
with the steam on reaching the cylinder. 

The results of Mr. Fletcher's experiments are stated in a form 
convenient for comparison in the following table :— 
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No. of experiment 





swileas so. <«slee 1 2 3 4 5 
Absolute boiler pressure in lbs. per 

equareinch§ ..... .s +. .. «2 | %2°O 7%2°0 | 52°0 | 47°0 | 47 
Absolute initial pressure on piston per 

square inch, p! co se oe «. oe | 58°97) 58°02 41°88) 39°73 41°48 
Absolute terminal do., p? 11°84 13°0 14*v | 12°52 14°14 
Approximate ratio of expansion * -- | 4°98 4°46 2°99, 3°38 2°93 

oe 
Mean effective pressure pe .. .. .. | 23°5 24°72 22°28 20°82 23°64 
Temperature of water from condenser, 

Fah. .. .. .. .. «+ «e «. «. | 96°43 102°58 104°67)106°8 90°9 
Temperature of injection water, Fah... | 41°0 41°0 | 41°0 | 41°0 41°5 
Indicated horse-power .. .. .. .«. |188°8 195°7 |175°S |163°9 176°5 
Water fed into boiler per I.H.P. per i 

hour, Ibs. .. .. .. «. «- os «» | 25°15 23°05) 28°08) 28°94 27°69 
aos ponent, So. + oad gy a as 21850 22656 29310 28838 26293 

acket water, do. do..Ibs. .. .. : “82 *80 None. None. “88 
Heat expended (from 41 deg. Fah.), | 
am. de., ao os aa e e «+ o» | 24415 25221 31785) 31403 28858 

eat carried into cylinder, do. do., pro- 

vided all the water fed into bdiler 

enters cylinder as steam, units.. .. | 29132 26716 32432 33400, 31900 
Heat that would be rejected per I.H.P. 

per hour under the same assumption, | 

units .. .. .. .. .. .. «. «, | 26567 24151) 29867) 30835 29335 
Coal per I,H.P. per hour, 10,000 units 

per ib, being utilised, Ibs. .. .. .. 2°44 2°52 3°18, 3°14, 2°88 
Steam per L.H.P. per hour, calculated | | 

from the heat actually accounted | | 

3. era es ee Fe Fg 
Heat expended per Ib. of steam (from | | 
eit haere a coon wb ime } 1158 1159) 1155) 1154 1152 

ater mixed with s per LELP. | 

por hour, Ibs. .. .. .. .. .. .. | @°OF 1°29} 0°48] 1°78 2°64 
Percentage of water mixed with the | } 

— oe ia os a SE | 0°162 0°056 0°015) 0°06 0°095 
eat expen per Ib. oi water, | 

MN Sc os ss os os on Pane ee 1135) 1085 1042 
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In regard to these results, it may be noted that the greatest 
economy cvincides with the highest pressures and highest rates 
of expansion. The least economy is shown during the two ex 

periments without the steam jacket. An experiment without 
the jacket at the higher pressure would have been interesting. 
Singularly, the best result of both the high and low-pressure 
trials was got with the wettest steam, the steam jacket being in use. 
Leakage from the economiser safety valve accounts for a part of 
the water given by calculation as being mixed with the steam in 
trial 1. Assuming the steam to have been in the same state as in 
experiment 2, which would have been the case if the leakage 
amounted to 10 per cent , the water per I. H P. per hour in trial 1 
would then fall to 2264 lb. If, however, the leakage had been 


anything like this, Mr. Fletcher would probably have allowed 
for it iv his own report. 
The jacket does not appear to be very effizient, although I 





believe if it hal been more efficient the result would have been 


a slightly lessened steam consumption, but an appreciable increase 
in the heat expended, and consequently in the coal per LH.P. I 
may explain that the values given for heat expended per pound of 
steam are calculated with an allowance for the fact that a pound of 
steam liquetied in the jacket does not represent the same quantity 
of heat as a pound liquefied in the cylinder, the limits of tempera- 
ture being in each case the same. W. H. Norrucore, 
8, Union-court, E.C., 5th Sept. 





FAIRBAIRN AND HIS TIMES. 

S1x,—The No. VI. of “‘ Fairbairn and His Times,” in your issue 
of the 7th inst., brings to my mind some old reminiscences. The 
Mr. Houstoun named in the paper was then, and till his death, 
the active partner in the Cotton Spinning Company of George 
Houstoun and Co., Johnstone, and I was present, while on a 
journey in one of the old boats from Paisley to Johnstone, when 
Mr. Houstoun showed the plan of the first swift boat to Captain 
Dougall. I do not recollect any builder of these swift boats of 
the name of Hunter. The first and many others were built by 
John McDowall in Mr. LBoag’s wood yard in Johnstone, the man 
in charge of the building of them being John Buntiv. I had the 
privilege of being a holder up to the rivetters during the building 
of one or two. Some of the boats were built in Paisley. 

Though unacquainted theoretically then with the wave question, 
we youngsters had many speculations, in starting from Port Ealin- 


| ton, in Glasgow, with a full—perhaps over—complement ef pas- 


sengers, to kaow which would beat, the wave or the horses; and 
I have seen the latter beaten three times before succeeding to get 
over the crest. As to screw propulsion on canals, I believe that 
John McDowall, of Johnstone, was the first to actually test it. 
‘The screw was a long spiral, placed under and parallel to the keel 
of the boat, actuated by winch handles, and bevel or mitre gear- 
ing. So long as the trials were confined to the basin at Johnstone 
they were satis‘actory, but when tried in the canal the screw got 
clogged with weeds, making it solid, and consequently invperative. 
Glasgow, September 11th, W. C. 





THE IMPERIAL COLLEGE OF ENGINEERING, TOKEI, JAPAN. 


Srr,—In the article on the calendar of this college, which 
appeared in THE ENGINEER of 18th May last, there are one or two 
statements which may possibly have given a wrong impression, 
and I will be obliged if you will allow me a short space in order to 
remove this. 

You say that the calendar has been prepared by me, but it would 
have been more correc to havesaid that it was prepared under my 
superintendence. Of ..urse I am responsible for the general 
scheme of the college and the general regulations, but each pro- 
fessor draws out the syllabus of his own subject, makes out the 
catalogues of instruments, models, or specimens, under his charge, 
and of course sets his own examination papers, the whole being 
edited, under my direction, by the secre’ of the college. It 
would therefore have been better to have said that the calendar 
was prepared by the officers of the college. I did not mike a state- 
ment to this effect, as this is the case in all colleges, and should 
have been taken for granted. 

Again, I wish to explain that Mr. De Boinville was the architect 
for the buildings in the ordinary sense of the word, and did not 
merely act as my assistant, as might be gathered from your article. 
I merely gave him such sketches forthe general design as would 
enable him to fit the building to the system of education adopted 
here, and exercised such a general control as to see that my wishes 
were carried out, while the details of special departments, as, for 
instance, the chemical and natural philosophy laboratories, were 
superintended by the professors of these subjects. 

I thank you for your favourable notice, and hope you will 
oblige me by inserting the above at your earliest convenience, 

Tokei, July 16th. Henry Dyer. 





ROPE DRIVING GEAR. 
S1r,— The letter of ‘‘R. N. N.” on this subject in your paper of 
the 20th ult. concludes thus:—‘‘It is the hope, Sir, that Mr. 
Durie, or those for whom he acts, will condescend to come down 


| from their position of mere assertion, and give us, in the broad 


light of day, some facts relating to this method of driving, which 
has induced me to trespass thus far upon your space.” Being thus 


Durie acts—we gladly come forward to tell all we know about 
rope gearing. We can, however, only tell what we know from 
our own experience, and explain what we ourselves understand, 
and justify what we have asserted ; and as we did not write the 
paper whose “orbit amongst your smaller contemporaries ” 
*R N,N.” has “‘ watched with interest and amusement,” and 


whose appearance in your i-sue of June 29th he regards as “‘ more | 


serious,” we shall not refer to it further than is unavoidable in 
dealing with his statements. He says that rope gearing in Scot- 
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diameter; but if the driving drum be very much larger than the 
pulley and very near it, or if the one be vertical to the other, the 
rope will not transmit so much power. On the other hand, if the 
pulley be of much greater diameter than 5ft., and be favourably 
placed, with regard to the driving drum, a Ghin. rope at 100ft. per 
minute will transmit more than 1 indicated horse-power without 
undue wear, Not only should the grooves in each set of pulleys be 
carefully turned to the same gauge, but every groove in each pulley 
should be of exactly the same diameter. The neglect of this, and 
the consequently varied speeds of the ropes, causes much trouble, 

“R. N,N.” says that it has not unfrequently happened that a 
rope has broken while working, and come down upon whatever was 
beneath it, or curled round the shaft, “‘ with what results may be 
easily imagined ;” but we are glad to say that such has not been 
our experience, and that though we have made extensive inquiries 
since reading his letter, we can hear of no ropes having broken for 
several years, nor learn that any damage ever resulted from such a 
cause, nor can we see how such a breakage could occur without 
great neglect. The tensile strength of a new rope is to its useful 
load in rope gearing as about eighty to one, and it will not 
deteriorate from this state of efficiency to the breaking point with- 
out showing such signs of decay as none but the most careless 
overseer could fail to detect. In every case where rope gear is 
used, so far as we can at present recollect, almost all the ropes are 
always in sight, and can be examined without inconvenience at 
every stoppage of the engine, and all of them con be brought under 
revision by giving the engine one revolution, With such oppor- 
tunities for inspection, would any ordinarily good overseer allow 
his ropes to wear to the breaking point, seeing that ropes do not 
erack off like cast iron or like wooden teeth, but wear gradually 
and visibly, always showing signs of wear long before—in most cases 
many months before—it is necessary to replace them? We agree 
with “R N. N..” that he would be a very smart workman who 
could take off a 6jin. rope, and splice and put on another in a meal 
hour. But this is not necessary, as it could be quite well done after 
the works were stopped for the night, on one of the many 
evenings which always intervene between the appearance of serious 
wear in the rope and its final dissolution. 

But we do not agree with ‘“‘R. N. N.” that because the absences 
of one rope does not affect the transmission of power, therefore 
the number of ropes is in large excess of that actually required, 
for the great rope power given is not to overcome a dead pull at 
any one time, but to insure economical wear. The strength of a 
rope when first put on is perhaps sixty to one in excess of its gross 
strain, and it is probable that three-fourths of the ropes in most 
systems of rope gearing could be dispensed with for a limited time 
without stopping the machinery they were driving. We have been 
informed by a user of rope gear that, being curious to see what 
one rope would really drive, he threw off four ropes out of five 
working on a pair of pulleys and drove the same ioad with one 
rope only for about nine hours, but at the end of that time the 
rope was so much damaged that the experiment had to be discon- 
tinued. The velocity of this rope was 3100ft. per minute, and the 
load 130-horse power ; the rope, which was 5}in. in circumference, 
thus transmitting l-horse power for every 24ft. of its velocity, 
about six times its proper load. The risks, whatever they may be, 
attending the use of rope gearing in the Samnuggur Jute Factory, 
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are much greater than *‘ R. N. N.” supposes, the fly-wheel having 
twenty-five grooves, and the total weight of rope “flying through 
mid air” throughout that work being about 64 tons. ‘‘R. N. N.” 


says that the price of a 6hin. rope is 4d. per lb.; but this is 
evidently a slip of the pen, as his estimate of the cost of a set of 
such ropes shows that he means 9d. per lb., which is about the 
present price. 

“*R. N. N.” is quite correct in saying that much oil has often 
been used by the journals of rope gear, for its noiselessness and 
the ease with which its shafts are held in position are apt to cause 
the belief that small short journals will be sufficient, and this 
error is made worse by the entire absence of those little vibrations 
of the journals incident to toothed gear, which help the oil to 
reach the lower side of the bearing. With journals of sufficient 
size _— gear requires no extra quantity of oil. ‘‘R. N. N.” asks 

vocates of rope gear to produce some data and detailed 
statements as to its first and annual cost compared with that of 
toothed gear, and we own that we have never made any exhaustive 
and thoroughly conclusive comparison between them; but on 


: | looking through our order book we see that a customer who orders 
called upon, almost by name—as we are the parties for whom Mr. | 


an engine and rope gear in 1866, induces a friend to take similar 
gear in 1868; that a firm who began to drive part of their works 
by ropes in 1867, order rope gear for the whole in 1870, and are 
mainly instrumental in its introduction into large works, in which 
they are shareholders, in 1874; that another firm, who order an 


| engine and rope gear in 1869, get another with the same gear in 


land ** has by no means been attended with the universal success | 


which the paper quoted in your impression would seem to imply” 
—which may be quite correct, for every reader will put his own 
value on the words referred to, which are—‘‘ The use of ropes for 
driving mill shafts ... . 


1872, and another in 1877; and other similar instances; so that 
we think we may say that this examination and comparison has 
been made in a more thorough, and, to the public, more satis- 
factory, manner than if we had been able to send you a large 
amount of our own * facts and figures.” 

““R, N. N.” says that a 5in. belt—a double belt we presume—will 
transmit the same power as a rope of 6jin. circumference, and asks, 


| * Would any millwright, worthy of the name, prefer the rope?” 


is meeting with much favour in | 


Scotland ;” and this statement—at least, as far as Dundee and | 


neighbourhood is concerned—we can confirm from our own expe- 
rience. It is true that but very little rope gear has been put up 
here during the eleven years that have elapsed since it was first 
introduced ; but every new method or system, however good, has 
taken a long time to get into general or even extensive use ; and 
the population of Dundee and the manufacturing villages in its 
neighbourhood being only about 150,000, the whole amount of 
driving gear required is comparatively small. But we think it 
speaks well for rope gearing that, even in this limited field—in 
which, moreover, every user of steam power to any extent knows 
the kind of engine and driving gear put up by his neighbour, and 
its success—one firm alone has been called on to erect nineteen 
sets of driving gear, in which there are very few or no toothed 
wheels, and about double that number of partial sets, and that no 
complaint has, so far as we recollect, ever been made against any 
of this gearing. 

Besides what we have supplied to our.own district, we have sent 
about seventy sets of rope gearing to other places, of which, how- 
ever, few were complete sets, from the fly-wheel inclusive, and 
probably all that we have sent out for D and for all other 
places is not equal to the transmission of more than 12,000 indicated 
horse-power —an amount that will seem very small to many of the 
large engineering firms in England. We are aware of only two 
cases, in one of which three ropes and in the other one rope were 
used, in which rope gear has been thrown out after trial, and of 
only three more in which any stoppage occurred from its getting 
out of order. In the first of these the gearing was, from circum- 
stances not easily avoidable, much overloaded; in the second, the 
ropes, working on a long stretch in the open air, were driven 
against each other during a storm, and one got out of its own 
groove and on the top of the next rope; and in the third the same 
thing happened from large and clumsy splices, but in none of these 
instances did a rope break or other accident occur, and the 
recurrence of such disasters was prevented by a ning of the 
load in the first case, covering in the ropes in the second, and 
better splicing in the third. 

Rope gear to be successful must, however, be planned with 
judgment and made and fitted up with care. A large rope must 
not be ma‘de to bend around a small pulley; and if Sey 
small pulleys must be used, the ropes should be but lightly loaded. 
The larger the pulley, the longer the life of the rope, or inversely, 
the heavier the load it will drive during its life, of course within 
limits. A rope should not be overloaded. A rope of Ghin. 
circumference, running at a velocity of 100ft. per minute, will, as 
““R N,N.” says, ordinarily transmit 1 indicated horse-power— 
that is, if working horizontally on a pulley of five or more feet in 





and certainly for small pulleys a belt would be preferable, for a 
belt din. thick will give good results on a pulley so smail as soon 
to wear out a rope 2in. thick, but with a pulley sufficient diameter, 
a rope is preferable, not only because it coats less, but because it 
occupies only 2Zin. on the face of the pulley instead of 5in., and 
if several such belts be working on one pulley additional space will 
be required for clearance between them, and a saving of breadth 
on a pulley is often of much importance, 

If, for example, the four floors of a mill are to be driven from 
a fly-wheel of the engine, and each floor requires a 10in. belt or 
two Ghin. ropes, the breadth of the fly-wheel, if for belts, and 
allowing 2in. clearance and lin. margin, would be 48in., but for 
ropes only 23in. Besides, such a rope working on a large pulley, 
where such can be used, will transmit economically « horse-power 
for every 80ft. instead of 100ft. per minute of its velocity, but the 
breaking strain of a 5in, double belt, being but one-eighth that of 
a 6in. rope, the load assigned to it cannot probably be economically 
increased to the same extent. 

The fact that a fly-wheel of less breadth of face is sufficient 
to transmit the same power by ropes than if belts were used, 
enables an alteration from toothed to rope gear to be carried out 
in cases where an alteration to belt gear would be impracticable, 
If, for instance, it were wished to transmit 550 indicated horse- 

wer from a fly-wheel to be placed in a wheel race from which a 
Ce spur-wheel was to be removed, and if the utmost width to 
which the race could be enlarged was 30in., a fly-wheel 28ft. 
diameter at fifty revolutions, with ves for ten 6hin. ropes, the 
driving pulley on the lying shaft of the mill being 12ft. diameter, 
would be sufficient and could be got in, whereas the same fly-whee: 
for belts would require a breadth of about 65in., which would be 
inadmissible. PEARCE BROTHERS, 

Lilybank Foundry, Dundee, 

30th August, 








A LARGE gun, constructed by Sir Joseph Whitworth, on his 
well-known smooth-bore rifled system, has been sent to the Royal 
Arsenal, Woolwich, for trial. The gun, which weighs 35 tons, 
and has a calibre of 12in., was subjected to experiments some time 
ago at Galle, by permission of the French Government, but the 
trial was shortened by the chase of the gum giving way under the 
longitudinal strain. The gun has since been retubed, and two 
rounds were fired on Saturday at the Royal Arsenal butts, when the 
vent became slightly defective, and the trial has been suspended 
in order that it may be repaired, A number of hexagonal pro- 
jectiles to fit the gun has been received at the Royal Arsenal for 





future experiments, 
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RAILWAY MATTERS. 


MaJor-GENERAL HvuTCHINSON, in a recent report to the Board 
of Trade, speaks favourably of the steam engines now regularly 
running on the Vale of Clyde tramways, saying they are in every 
way suitable for the traffic, 


Tuk Champaign, Ill., Gazette thus sums up the results of the 
strike on Indianapolis, Bloomington, and Western Road at Urbana, 
Tl. :—“‘ Fifty men are thrown out of employment with the stigma of 
striker attached to them. Twenty-six are in confinement, and 
eight others are to be dealt with. Two hundred men have been 
thrown out of employment nearly a week, which is no small item 
these hard times, and the wages not raised one cent.” 

THE Pennsylvania Railroad Company invited proposals for the 
scrap iron made by the burning of shops, cars, &c., at Pittsburg, 
estimated to weigh 8000 or tons. number of bids were 
made, among others one of 15 dols, per ton, spot cash, the pur- 
chaser to remove promptly, as requ’ in the proposals, Another 
bidder offered even higher figures than this, otwithstandin 
these liberal offers the railroad company decided to gather an 
remove the scrap to their own shops at Altoona, there to be re- 
converted and utilised. 

THE works for the extension of the Exchange railway station, 
Bradford, which are on a comprehensive and elaborate scale, have 
been commenced by the pulling down of the cottages, mills, and 
other prope Oh el will have to be razed for the construction of 
the station. e narrow outlet by which all the passenger trains 
of the Lancashire and Yorkshire, the Great Northern, and the 
London and North-Western, have to pass in and out from the 
Exchange station, is to be widened, and the tunnel] entirely dis- 
pensed with by the extension —n An entirely new goods 
station will be formed on the land south of Bridge-street, and 
various other changes made to relieve the present overburdened 
passenger and goods stations. These improvements have been 
required for many years, and the companies have not moved until 
they were compelled, by the great expansion of their traffic, to 
take some steps to bring about a change for the better. They 
have now, however, fairly grappled with the difficulty, and have 
secured ssion of a large quantity of valuable property, the 
tenants in which can be got out at very short notice. e Great 
Northern Company propose to spend a large sum in improving Lais- 
terdyke station, and between that place and Bradford the company 
have made and are making other improvements, particularly at the 
Adolphus-street goods station, which has been entirely remodelled. 

THE Hudson River Tunnel Company have been delayed in the 
commencement of their great work by hostile litigation, but it is 
the intention of the Tunnel Company to begin work early in the 
coming autumn, The New York Tribune gives the following :— 
A shaft 28ft. oe has been dug at the foot of Fifteenth-street, 
Jersey City, and this depth will be increased 20ft. From this as a 
starting point, the tunnel will proceed in a north-easterly direction 
under the Hudson river and the Christopher-street ferry slip. 
From Jersey City the grade will descend 2ft. in every 100ft., until 
a point 2700ft. from the New York side is reached, when it will 
-— to ascend at the rate of lft. in every 100ft. The tunnel 
will be two miles in length, with a road-bed 23ft. wide, and two 
separate tracks, Through its entire length it will be ro sad by 
ges. The wall will be constructed of brick, with a thickness of 

ft. At no point will the top of the tunnel be less than 35ft. 
below the surface of the water, and in many places it will be 70ft. 
below. One hundred and twenty labourers will be engaged in the 
construction of the tunnel. The work will go on during the whole 
ef the twenty-four hours, the force working in three relays, for 
eight hours each. Although the tunnel will be used for the con- 
veyance of passengers, its main object will be the transportation 
of freight to and from the great railroad lines which terminate in 
Jersey City. The capital of the company is 10,000,000 dols. 


Tue plans for the new stations at Pontefract, Ackworth, South 
Kirkby and Elmsall, Clayton, and Bolton-upon-Dearne, on the 
Swinton and Knottingley Railway, are now in the hands of the 
contractors for this line of railway, Messrs. Dransfield and Co., of 
Liverpool. At Pontefract and Ackworth the foundations of ware- 
houses, &c., have eepeety boas putin, The whole of the stations 
and warehouses on this line are expected to be ready early in the 
coming year. The line in many parts is finished, the permanent 
way laid, and the bridges, which form an important feature in 
this contract, there being no fewer than eighty-six to erect 
between Swinton and Knottingley, are all in a forward state, and 
in many parts completed. The six-arched viaduct over the river 
Went, near Badsworth, will be an imposing piece of masonry, and 
the arches at this point are now hog turned, whilst the large 
bridge crossing the Wakefield and Doncaster turnpike road is 
ready to receive the girders. At Pontefract Station, in contem- 
plation of the extra service of trains, ~.2en a junction is formed 
with the Swinton and Knottingley, and the Leeds, Castleford, and 
Pontefract Junction Railway, the Lancashire and Yorkshire Com- 
pany are, it is understood, about to enlarge the present incon- 
venient platform north of the station, and to cover over portions 
of the platforms on either side, and erect other suitable waiting- 
rooms, At Tanshelf Station equally important alterations are. 
about to be made. The station to be erected on the Swinton and 
Knottingley line near Baghill will cover an area of 120ft. by 52ft. 
The stations at Ackworth, South Kirby and Elmsall, Clayton, 
and Bolton-upon-Dearne will be erected all of red pressed bricks, 
and after the design of the Pontefract Station, but on a smaller 

e. 





In continuation of the reports of Captain Tyler to the Board of 
Trade on the share and loan capital, traffic and working expenses, 
of the railways of the United Kingdom, Messrs. Calcraft and 
Giffen have presented to the board some tables analysing the 
principal particulars relating to the above subjects for the year 
1876, and comparing them with similar particulars for previous 
=. The set of tables is substantially the same as those which 

ve been annexed to Captain Tyler’s reports, and they have been 
Pe ee and continued, as far as possible, in the same manner as 
ormerly, one or two alterations in the form of the tables being 
introduced. Table No. 1 exhibits the mileage of railways open for 
traffic in the United Kingdom and its principal divisions at the 
end of December, 1876, as compared with similar totals for several 

revious years. The total mileage for the United Kingdom in 
876 was 16,872 miles, including 11,989 miles for England, 2726 
miles for Scotland, and 2157 miles for Ireland. The increase for 
the United Kingdom over the total in 1875 is 214 miles, which is 
much the same amount of increase as in 1875 over 1874. The per- 
centage of increase in both cases is about 1°3 per cent., which is a 
small rate of increase as compared with what has often been 
witnessed, and much smaller than the rate of increase in 1874 and 
one or two years just previous. Almost the entire increase in 
1876 has been in England and Wales, the increase in Scotland 
being five miles only, and in Ireland nine miles. The increase of 
double mileage is greater than the increase of the whole mileage. 
Of the above total of 16,872 miles the number of double miles was 
9169, and of single miles 7703; and, comparing these with the 
corresponding detai's of 1875, it is found that while the increase of 
double miles has been 271, there has been a decrease of 57 miles in 
the single mileage. In the absence of information on this point 
from the respective railway companies it is impossible to say 
whether the increase of double mileage is due for the most part 
to absolutely new constructions, or to the conversion of existing 
single mileage into double mileage. But it is evident from the 
increase of double mileage exceeding the increase of the whole 
——a that the latter process is going on to some extent, and 
probably, it is believed, to a considerable extent. At the same 
time, the similar process of lengthening sidings, and converting 
double into treble or more lines, is going forward, as we may infer 
from the fact that, while the addition to the mileage of railways 


in 1876 was only 1°3 per cent., the percentage addition to the capital 
was consid: Y greater. 





NOTES AND MEMORANDA. 


Dr. C. F. Fotsom, secretary of the Massachusetts State Board 
of Health, makes use of the analyses of the water of the river 
Seine in its course through Paris, which throws light on the sub- 
ject of pollution of streams: ‘‘Pure water holds about 10 per 
cent, of oxygen in solution. When impure matters are added, 
this oxygen may all, or nearly all, disappear in the destructive 
oxidation of the impurity. The oxidation being complete, the 
absorption of oxygen from the air gradually raises the proportion to 
the normal piikerd. It was found that the Seine above Paris 
contains 9 per cent. of oxygen ; in the upper part of the city 8 per 
cent.; below the city, but above the outlet of the main sewer, 6 

cent. From this point the proportion falls off rapidly, until 
when all the sewers the oxygen is reduced to 1 per cent. Thence 
it increases until seventeen miles below the sewers it is 6 per 
cent,; twenty-seven miles further, 9°5 per cent.; and thirty-five 
miles further, 10°5 per cent.” 


Ir is a well known and popular custom that of utilising pyritous 
residues for making roads, since these have the effect of keeping 
the road dry for a long period. Some of these residues, however, 
contain zinc blende, which occasions the formation of the sulphate 
of zinc under the influence of rain water, and by the filtration of 
this into adjacent wells many cases of pommoning can be anticipated. 
Sarrazin—in Dingler’s Journal—has examined the water of a well 
in the neighbourhood of Nieuburg, the water of which was found 
to coagulate some milk that it was to adulterate, and found it to 
contain iron and sulphate of zinc. On investigation the cause was 
found to be some pyrites that had been used for repairing an 
adjacent road, A second well was, according to the Polytechnic 
Review, likewise found to contain some sulphate, though less iron 
than the first. In some localities it was insisted upon that the 
vegetation had been blighted by the water which drained from 
the road into the fields, 


Ata recent meeting of the Physical Society, Dr. Guthrie and 
Mr, Akroyd communicated a paper on electrical selection. When 
a metal or other body is rubbed against some non-conducting sub- 
stance like caoutchouce, electricity is developed, and the track of the 
metal, altheugh invisible, may be readily made evident by 
sprinkling on the caoutchouc a mixture of red-lead and sulphur. 

his sieving, as is well known, imparts negative electricity to the 
sulphur and positive to the red-lead ; hence, by a kind of electrical 
selection, that particular ingredient of the mixture is drawn to 
the metal track which possesses the opposite kind of electricity. 
Tron, for example, when rubbed against caoutchouc generates 
negative electricity, and, after sprinkling the powder, the iron 
track is revealed by the marked collection thereon of red-lead. A 
list of mixtures was given which may be used instead of the above, 
and it was shown that electrical selection may prove of use (1) in 
making an electrical diagnosis of the meta!s, (2) im certain experi- 
ments where the quadrant electrometer is objectionable, and (3) in 
teaching, where this instrument is often unavailable on account of 
its cost, 


In speaking of the well known methods of preserving posts 
and wood which are partly imbedded in the earth, by charring and 
coating with tar, the Ind. Bliitt. says these methods are only 
effective when both are applied. Should the poles only be charred 
without the subsequent treatment with tar, the charcoal formation 
on the surface would only act as an absorber of the moisture, and 
if anything, only hasten the decay. By applying a coating of tar 
without previously charring, the tar would only form a casing 
about the wood, nor would it penetrate to the depth which the 
absorbing properties of the charcoaled surface would insure. Wood 
that is exposed to the action of water or let into the ground should 
first be charred, and then before it has entirely cooled be treated 
with tar till the wood is thoroughly impregnated. The acetic acid 
and oils contained in the tar are evaporated by the heat and only 
che resin left behind, which penetrates the pores of the wood and 
forms an air-tight and waterproof envelope. It is important to 
impregnate the poles a little above the line of exposure, for here 
it is that the action of decay affects the wood first and where the 
break always occurs when removed from the earth or strained iu 
testing. 


Mr. A. T. CATALDI writes to the Leeds Mercury :—‘‘ The Caxton 
celebration being an event which by its very nature can only recur 
ata stated future time, all that refers to it should be at once 
presented. Is it presumptuous in me to wish to add my mite, 
which I do not see mentioned in any of the interesting information 
afforded hitherto? John Guttenburg, or Gutenberg, one of those 
to whom the invention of the art of printing is attributed, 
for partner, as is well known, one John Faust, or Fust, who had 

assed some time in Italy, namely in Venice, with acertain Panfilo 
Dastaldi, of Feltre. This last is the person to whom I would call 
attention, asa link in the chain concerning the yet doubtful 
awarding of the ane for the invention of printing. Castaldi 
having seen several Chinese books which Marco Polo, of travelled 
celebrity, had brought from China, printed by means of wooden 
blocks, constructed movable types, each containing a single letter, 
and with these printed a number of sheets, some of which are 
preserved to this day among the archives of Feltre. With Castaldi 
John Faust spent some time, and acquired from him his invention, 
which, after his return to Germany, Gutenberg developed with 
him into the art of printing. As the inventor of this art, Castaldi’s 
fellow-citizens erected a statue to his memory in his native town 
of Feltre, which lies on a height near the Piavo. Is it not some- 
what of a duty to recall Panfilo Castaldi(at different times or 
periods variously written Catuldi and Catildi) at this time, to 
compare with others, even after so many centuries, of his meed of 
the appreciation which is being expressed through the present 
celebration in memory of one of the greatest workers in the art of 
printing? To the duty of this sentiment permit me, as a 
descendant, to call attention.” 


THE Society for the Advancement of Industry in Berlin offered a 
prize of 1500 marks for a quick method of giving accurate determi- 
vations of phosphorus in ores, iron, and steel, and awarded it to 
Herr O. Korschelt, professor of chemistry in Yeddo, Japan. His 
method gives perfectly accurate results. The following is a short 
description of the manipulation :—Iron or iron ore in the finest 
form is gradually added to as little concentrated nitric acid as 
possible, which is kept boiling. Aboutas much iron is taken as 
will make the yellow precipitate weigh 0°5 to0‘75gr. One gramme 
is necessary when the iron contains one per cent. of phosphorus. 
Then the solution is filtered into a solution of molybdic acid, which 
is heated in a water bath. One should never let the solution of 
iron amount to over 50 c.c. and should wash with water containing 
nitric acid. If the percentage of phosphorus is approximately 
known in the iron to be analysed, then one will know about how 
much solution of molybdic acid will be required; if the percentage 
of phosphorus is unknown then take 30c.c. These precipitate 
the phosphorus completely out of a solution of one gramme of iron 
containing one and three-fourths per cent. of phosphorus. Then 
test whether it is necessary to add mwiore molybdic acid, by pouring 
out asmall quantity of the solution. The yellow precipitate which 
covers the solution as a film is held back with a glass, or the dish 


is held obliquely, whereby the film draws to one side, and then 


MISCELLANEA. 


THE Morning Post says that the Admiralty has ordered thirty 
torpedo boats to be built at the yard of Messrs. Thornycroft, of 
Chiswick. 

Tue bursting of the steam cylinder of the engine driving the rolls 
in a plate mill at Creusot has resulted in laying the mill idle for 
nearly a month. 

Tue Brunswick Rock Asphalte Company are covering some 
mains now being laid by the Phenix Gas Company with a coating 
of asphalte lin. in thickness, the object being to prevent the escape 
of gas and the deterioration of the pipes. 

THE subject of international protection of trade marks was 
brought before the Congress for the Codification of the Law of 
Nations, which recently assembled at Antwerp under Lord 
O’Hagan’s presidency, and was referred toa committee which will 
report to the next meeting of the Congress. 

THE annual exhibition of the North Shropshire Agricultural 
Society was held on Tuesday, at Pell Wall, Market Drayton, and, 
weather excepted, it was one of the best shows the society has 
ever had. The entries were largely in excess of previous years. 
There was a good display of implements. 

Tue work of enlarging the Welland Canal to the capacity of 
lake-going vessels of the largest class will not be completed before 
the autumn of 1879. When completed it will have locks 278ft. 
long and 45ft. wide, with 14ft. depth on the sills, the canal proper 
having a width of 100ft. at the bottom, with a depth of 15ft. 
Vessels of over 2500 tons burden will be enabled to pass through. 


THE first telegraph line in China is now in operation. It is six 
miles in length, and has been erected by Li Hung Chang, Viceroy 
of China, from his official residence tothe Tietsen Arsenal. There 
| has been no attempt at interference by the native populace, as in 
the case of telegraphs projected by foreigners. Several lines are 
contemplated in Formosa by the governor of that island. 


| ‘THE annual show of the Warwickshire Agricultural Society was 

opened on Tuesday, at Alcester, on the Beauchamp Court Farm. 
The total exhibits numbered 401, as compared with 394 exhibits at 
the society’s last exhibition—in 1875, for it will be remembered 
that last year the society held no show, because of the Royal at 
Birmingham. The prize money amounted to some £1400. There 
were 533 lineal yards of shedding, and a considerable portion of the 
yard was taken up by implements. 

AT a recent meeting of the Liverpool Town Council, Mr. Hub- 
back moved that a scheme of street improvements, involving an 
expenditure of £1,073,845, should be referred for the consideration 
of the improvement committee. In pressing the matter upon the 
council he argued that corporate bodies in former times had often 
made a great mistake in not liberally providing for the rapidly- 
advancing requirements of a town population. With regard to 
Liverpool, he stated that in 1835 the population was 250,000 and 
the shipping 1,947,613 tons; in 1855 the population was 400,000 
and tonnage 4,096,160 ; whereas in 1877 the population had risen 
to 550,000 and the tonnage to 7,726,000. 


Up to last year only one iron sailing ship had been built in the 
United States. There were iron shipyards enough, and competent 
builders, and the builders were offering to construct vessels as cheap 
as they could be bought abroad, and as an illustration of what they 
could do in shipbuilding they have been producing some of the 
fleetest, staunchest, and most beautifuliron steamships which sail 
in and out of the ports of the United States, but no one ordered 
an American iron sailing ship. From various causes shipmasters 
were content with wood. There now, says the New York Tribune, 
begins to be an inquiry, however, concerning American iron ships, 
The statement that such vessels can be built as cheaply in ‘his 
country as abroad has attracted wide attention, and a prominent 
builder is now in receipt of letters from Boston and Liverpool 
saying that if he can build iron sailing vessels at the rates claimed 
the writers will certainly order shipsfrom him. The rate in England 
for a first-class iron vessel of, say, 1000 tons burden, with a double 
outfit of sails, is about £9 per ton. The offer is made to construct 
the same sort of ship precisely for 45 dols. a ton, in currency. 


A SERIES of interesting experiments with the telephone have 
been made at Saltaire. Mr. Titus Salt, having telegraphic com- 
munication between the mills and his residence at Milner Field, 
invited Professor W. F. Barrett, who brought with him the instru- 
ments used by Mr. Preece at the recent meeting of the British 
Association at Plymouth ; and, assisted by Mr. Gilpin, superin- 
tendent of telegraphs at Bradford, and Mr. Davis, electrician, 
connected the little instrument with a wire, which was extended 
through several rooms at the offices of the works, and the ques- 
tions and replies put and answered were so distinctly heard as to 

rompt the party to further trials. Accordingly, Lord Houghton, 
Hockenee Barrett, Mr. Salt, and Mr. Edward Crossley adjourned 
to Milner Field, a mile and three-quarters distant, leaving Mr. 
Gilpin and others at the works, and the telephone was attached to 
Mr. Salt’s private wire, both the ordinary telegraphing instru- 
ments being placed in circuit, so that the current of electricity 
had to pass through their coils, which offered a resistance equal to 
that of forty-five miles of the ordinary wire. Professor Barrett 
and others conversed with Mr. Gilpin with the greatest success. 


Ir the news from Yokohama is correct our Japanese trade is 
seriously threatened by the ingenuity of Japanese workmen. A 
letter has been received by a large manufacturing house in Bir- 
mingham from its agent at Yokohama, in which he says: “‘ The 
Japanese are now making a number of articles which I formerly 
purchased from you at prices beyond the possibility of European 
competition. In fact quite a number of different classes of mer- 
chandise are being made in this country, and Europeans are 
obliged to discontinue importing in consequence. Since I last 
wrote you I have been offered a large order for your goods, but at 
a price at which I should lose about 10 per cent.; yet a factory at 
Osaka has taken the order and is now making the goods.” These 
Asiatics, the writer says, undersell every labour market which 
they enter and outdo every civilised artisan at his own trade. The 
Japanese, he remarks, are always ready to learn, and to outvie 
everything that the West does, and this they do with less food, 
less air, and less clothing than any civilised workman. It is the 
conviction of the agent of this Birmingham firm that the Japanese 
‘will become formidable rivals of all kinds of Western manufac- 
turers.” It may be added that in Japan the import duties are 
only 5 per cent. ad valorem on the class of merchandise to which 
this letter refers. 











In the year 1864 the Commercial Dock Company was amalga- 
mated with the Grand Surrey Canal Dock Company as the Surrey 
Commercial Docks, The docks have four entrances from the 
river Thames at different points—Greenland Lock, constructed in 
1599 ; South Lock, completed in 1854 ; Lavender Lock, opened for 
traffic in 1862; Surrey Lock in 1860. From South Lock, which is the 
| nearest to Greenwich, round to Surrey Lock the London side, the 
| distance following the bend of the river is nearly two miles. The 
| quay accommodation of these docks for ships of all kinds amounts 
| to five miles. The last dock that was opened was Canada Dock, 
| which was only completed last November twelvemonth. The 
| aggregate of dock property is 369 acres, which comprises ten 


some of the solution is taken with a pipette. After a complete | docks and seven ponds, with the entire length of the canal, from 
precipitation, heat fora short time, filter through the weighed | its source at Surrey Lock through Russia Dock to the Addington- 


filter, wash with water containing nitric acid, two to three per | square Basin at Camberwell, where it at present terminates. 
cent., and alcohol, and then place in a drying apparatus, which | the north side of the Greenland Dock there are granaries capable 
is heated to 120 or 130deg. In twenty minutes the filter is dry 

and is then weighed. If washed well with alcohol the precipitate 
The weight of the precipitate is 
multiplied by 0°0173, as its contents in phosphorus amount to 1°73 
per cent,, and then the percentage is calculated. When the 
solution does not make special difficulties, Korschelt states that 
his method takes from four to five hours; whereas others take 


has kept its yellow colour. 


from one to two days, 


On 


of storing 150,000 qrs. of wheat, and in the docks altogether 
there are fourteen acres of shed accommodation for sterage of 
hardwoods, prepared flooring, boards, &c., and other descriptions 
that require being kept under cover. The average number of 


ships now in dock is about 170. In 1874 the number of vessels 
that entered the docks was 1308 sail, not so many the next year, 
and in 1876 rather more. The aggregate of tonnage entering 
during the periods given amounted to 1,748,776, 
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PARIS.—Madame Boyveau, Aue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA,—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.—A. TwietmryeEr, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street. 
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TO CORRFSPONDENTS. 
*,* In order to avoid trouble an. wy usion, we find it necessary to 





inform of inquiry addressed to the 
public, and intended for insertion in this Mars W sah 
cases, nied by a large envelope legibly di by the 
writer to hi , and bearing @ , in that 
answers by us may be i to their i No 


notice will be taken of communi which do not comply with 

these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

A. C. (Derby). —See the last report de la Société Industriel de Mulhouse. 

A. W. G.--Fairbairn's “‘ Machinery and Millwork.” You can obtain it 
through any bookseller. 

J. U. R.—We are unable to pronounce any decided opinion on the value of 
your invention in the absence of experiment. It is not quite clear to us that 
wrought iron in siunall masses would remain wrought iron after the steel 
had been cast round it. The value of any con target can only be 
determined by direct experiment, because as yet little or nothing is known 
concerning the laws of resist of such d structures. 

Supscriser —Various methods are employed of using soda ash, and it is 
probable that the circumstances under which the boilers are worked may 
have something to do with the preference shown for dijferent systems. 
8 ing broadly, however, you cannot do better than put a full dose of 
soda in once a week, before steam is got up, and a few hours after- 
wards, say the evening of the same day the boiler should be well blown 
down. How much soda ash should be used to keep the plates clean can only 
be determined by direct experiment. Ja some cases the soda ash in solution 
may be pumped in twice a day or 80, but you must not forget that a good 
deal of water should be blown out of the boiler from time to time to obtain 
the full advantages to be derived from the use of soda ash. 

Earata.—Jn the Abstract of Patent Specifications, No. 110, given last 

_ week, the name Goodson should have t Goodwin. In the article which 
appeared last week headed “‘ Bdward Wilson, C.B.,” line 10 from the 
bottom, for “death of Mr. Robert Sinclair,” read *‘retirement of Mr. 
Robert Sinclair.” 
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ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and si s odd lines are 
charged one shilling. The line averages eight When an adver- 
Terre Soamcbae Woes ue county anette conta te Au 
advertisements from country mi accompanied stamps wn 
pa pore a cee oe oe ical 
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DEATH. 
On the 28th ult., Mr. Ropert Berryman, Engineer, aged 39 years. 
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EASTERN NAVIGATION, 


Tue recent total loss of the fine mail steamer Meikong, 
belonging to the Messageries Maritimes, on the Ray Hafoon 
Reef, about eighty miles south of Cape Guardafui, and the 
still more recent wreck of the ship Tribune on the same 
spot, must call the attention of our authorities to defi- 
ciencies in lighting this and other dangerous points on our 
maritime route to the East. The enormous trade now 
passing through the Suez Canal demands that no ste 
shall be neglected to insure its safety, and, although mu 
has been > it is not satisfactory to contemplate how 
much still remains to be accomplished towards this desir- 
able end. The neighbourhood of the scene of these two 
wrecks above referred to is one of the most dangerous in 
the whole line of navigation, and, lying as it does in the 
direct route of our India, China, and Australian mail 
steamers, it requires immediate attention on the part of 
Government. During certain periods of the monsoons, 
mail and other steamships, when homeward bound, almost 
invariably stand in towards the bold headland of Guar- 
dafui, passing between it and the island of Socotra when 
heading northwards towards the entrance to the Red Sea 


at Aden. The configuration of the coast here, and the | 


diverse tidal action caused by Socotra, give rise to severe 
currents in opposing directions, and it is perhaps owing to 
the action of these, and unguided by any warning beacon, 
that the Meikong and Tribune got out of their direct course 
and met ak. copeeslion on the reef of Ray Hafoon. 
Passengers by homeward-bound steamers tell many tales 
of their experiences at this particular spot; and one gentle- 
man informs us that, when standing looking over the 
bulwarks, the sea being perfectly calm, a mass of water 





suddenly rose, and, breaking over the ship, washed himself 
and a lady by his side into the scuppers on the other side 
of the deck. A sea liable to such sudden disturbance by 
the meeting of opposed currents cannot be too well lighted, 
or surveyed for hidden dangers and for information as 
regards the set of the currents which are so liable to drive 
a ship out of her true course. As yet neither one nor the 
other of these desirable steps has been taken, and the 
island of Socotra remains a no-man’s land, the resort of 
pirate praams and of slaving dhows. We fail to see that 
it could give rise to any international jealousies if this 
barren rock was taken possession of by the English 
Government and a light established upon it, with a small 
garrison supplied by the force stationed at Aden, which, 
whilst being in a position to afford relief in the case of 
such occurrences as we have above referred to, would be 
able to materially check the slave trade, on the suppression 
of which this country annually spends large sums, and, 
besides, deprive the pirates which infest that part of the 
coast, of a safe and rarely visited rendezvous. With the 
transfer of the Government of India by the East India 
Company to the Imperial Crown, the Bombay marine 
ceased to exist as a separate service. Too high praise 
cannot be given to the officers of that service, to whom 
most of our maritime surveys in that part of the world 
are dye. The Admiralty, on assuming the duties formerly 
performed by it, have not carried out with the same energy 
this most n policy, and it is imperative that active 
measures should be taken for this purpose in this parti- 
cular neighbourhood. Had it not thoes for the accidental 
proximity of another steamer, there is but too good reason 
to fear that the whole of the ngers by the Meikong 
would have been left without aid for many days on the in- 
hospitable African coast among the tribes of the Somanlis, 
who are notorious cannibals. What must have been their 
fate under such conditions is painful even to contemplate. 
As it is, we hear of delicate ladies, suddenly aroused from 
sleep, having to land unprovided with any garments save 
those in which they left their berths on the ship striking, 
and thus attired, and with their little children also in the 
same state, having to walk nine miles under a burning 
African sun. We repeat that such contingencies should be 
guarded against by every practicable means, and the 
suggestion we have made would afford great protection 
against their recurrence. 

In this connection we may briefly refer to what has 
already been done, and what still remains to be done, to 
complete the lighting of this important route. To obtain 
an idea of what may be almost termed perfection in this 
respect, let our readers examine a light chart of the French 
coasts. They will then observe that the radius of illumi- 
nating power from any one light in every case intersects 
that of another light, so that it is impossible for a vessel 
ever to lose sight of one of these warning beacons, The 
French authorities are far in advance of our own on the 
English coasts ; nor is it to be expected that so perfect and 
costly a scheme can be carried out in the wilder regions to 
whose deficiencies we desire to call attention. e have 
already said that much has been done. But a few years 
ago the Red Sea, traversed as it then had been for man 
years by our mail steamers, was sadly wanting in su 
aids to navigation, and the result was the loss of several 
of the Peninsular and Oriental Company’s vessels. The 
opening of the Suez Canal has now caused a trade by this 
route which renders the Red Sea one of the most thick] 
traversed lines of communication in the world, and rw a 
a trade could not have been safely conducted but for 
the energy with which the lighting of the most dangerous 
points was carried out. As late as 1867 there were many 
deficiencies in this sea, and Lieut.-Col. Fraser, of the Royal 
Engineers, was deputed by the Marine Department of the 
Board of Trade to furnish a special report of them, and of 
the course he would recommend for their removal. His 
report cites ten cases between Suez and Aden where lights 
were imperatively needed, and which were then either 
entirely unprovided, or in such an indifferent manner that 
Col. Fraser observes of the Suez light that “it now shows 
a light scarcely distinguishable from a ship’s light.” The 
Brothers Rocks—a reef of a most dangerous character— 
was altogether unmarked. Jibbel Seer was also similarly 
absent. Aboo Eyle, near which the Alma was wrecked, 
was without a light. Mocha shoal was entirely neglected, 
and even at Aden there was nothing but “a miserable 
apology for a light, in the shape of a rude wooden cage, 
containing a number of common ships’ lanterns, supported 
on a miserable Arab vessel.” Col. Fraser further aed 
of it that “it seems to be distinguishable from other ships’ 
lights by the fact of its being the worst light in the 
harbour.” These deficiencies have, since that report was 
written, all been made good, and nothing remains to be 
desired as to the lighting of the Red Sea. After losing 
sight of the Aden light there remains only the case of 
Socotra, to which we have previously adverted, until Galle 
is reached. Here there has for years existed a light ; but 
the entrance to the harbour abounds with outlying reefs, 
which, totally unmarked, have caused the loss of many 
valuable vessels. The coast of Ceylon has been prolific in 
wrecks, and few more dangerous spots existed in the 
world than the Great we Little Basses reefs on 
its southern coast. The first-named of these now shows 
a fine light from a massive stone tower, and a similar 
light is on the point of completion on the latter. 
Trincomalee is the only f gos on the Eastern coast of Ceylon 
where lights exist, and there are several localities where 
they are required. It does not enter into the purpose of 
our article to cite all cases of such deficiency on the Judian 
coasts, but what has been said of Ceylon applies with 

ual force in that case. As yet, its authorities have dealt 
with little beyond the lights required for entrance to esta- 
blished harbours, but it is manifest that the many thousand 
miles of low coast line which afford scarcely any distinguish- 
ing feature for recognition and zbound in outlying reefs 
require much more efficient protection than now exists. 
The Burmese coasts have received considerable attention of 
late, and a fine light has just been completed—in April of 
last year—on the Oyster reef, a rous sunken rock 
about twelve miles from Akyah. e exhibit a fixed 





dioptriclight of the second order by Chance, of Birmingham, 
visible for sixteen miles from the deck of a ship, and, 
besides guarding the reef, it affords a sure guide for vessels 
making for the harbour at Akyah. As illustrating the 
ease and comparatively small cost at which such beacons 
can now be erected, we may cite a few particulars of this 
light. It is built on iron piles in water of about 22ft. in 
depth, and its height above high water at the focal plane 
of light is 75ft.; its cost, without the lantern, did not exceed 
£22,000. It was erected under contract by Mr. George 
Wells, of Westminster, under the immediate supervision 
of Mr. William Johnson, C.E. When one considers that 
the loss in value of a single ship on such a reef would exceed 
the cost of such a structure as this by some seven or eight 
times, the economy of lighting such dangers becomes evident. 
The French are, with their usual pre-eminence in such 
matters, energetically carrying out the system at Saigong, 
and the Chinese Government are annually adding to the 
protected points on their coasts. The Hong Kong Colo- 
nial Government, though there is still much to be desired 
in their policy in this respect, have not overlooked some of 
the most important works required, whilst the Japanese 
Government, in their newly started path of progress, have 
exhibited a commendable activity in the erection of these 
safeguards. Australia, New Zealand, and the Dutch East 
Indies, are all also making good progress. It is, of course, 
impossible within the limits of such an article as this to 
particularise what has thus been accomplished, but some 
idea may be gained from a few figures illustrative of what 
one firm alone—Messrs. Chance Brothers, of Birmingham— 
have contributed towards this lesirable work. From a list 
lying before us, we find that during the last twenty 
years they have supplied the following additions to the 
lights of the Eastern seas :—Australia, 46; China, 21; 
British Burmah, 6; Red Sea, 4; Mauritius,1; New 
Zealand, 15; India, 20; Ceylon, 6; Dutch East Indies, 
12 ; Siam, 1 ; and Japan, 12. 

It should be borne in mind, in any conclusion from these 
figures, that it is within the last five or six years only that 
the majority of these lights have been erected, and that 
such figures are, moreover, independent of numerous lights 
of inferior order, lightships, and beacons. It is to be 
acknowledged, therefore, that much has been, and is being, 
done towards lighting the seas of these distant regions, but 
the staff of surveying ships employed by the Admiralty is 
still far too small to insure the rapid execution of the 
extensive surveys still required, and we trust now public 
attention has been directed to the unfortunate loss of the 
Meikong and Tribune, to the unsatisfactory condition of 
our knowledge of the dangers about Socotra and Guar- 
dafui, that the Admiralty will at once detach a vessel for 
this special service, and that no grounds of sentimental 
objection to a so-called annexation policy will prevent our 
Government taking ion of Socotra in the interest 
not only of our own shipping, but of the cause of humanity 
generally. 


ENGINEERS IN INDIA. 


THE accounts which reach this country leave no room to 
doubt that, if not all, many disastrous results of a dry 
season in India might be avoided if measures were taken 
to store up water. There is no reason to believe that the 
present distress in certain districts of Hindustan is a very 
exceptional occurrence. To say nothing of the Orissa 
calamity, we find ample evidence in the history of India 
that famines repeatedly occurred of fearful importance. 
To avert scarcity, even in good seasons, it has always been 
nD to store water; and that this is true is proved 
by the great bunds and tanks constructed all over India 
by the potentates who ruled in bygone days. It rarely 
indeed happens that plenty of water might not be collected 
if only the wherewithal for storage could be had, even in 
districts far removed from great rivers. A comparatively 
moderate quantity of water supplied by irrigation just at 
the right time may do as much good as torrents of rain. 
Reports come to this country which fully justify this view 
of the case. In more than one district crops have been 
saved, which would otherwise have been entirely lost, by 
the judicious use of water stored in tanks. The quantity 
available must have been comparatively small, yet it seems 
that it sufficed. Again, where irrigation works have been 
successfully carried out, famine has been entirely averted, 
the main works consisting in the construction of can: 
artificial rivers, in fact-—by which water has been led into 
otherwise parched districts. There is abundance of water 
available in India every year and all the year through for 
agricultural purposes if it only could be brought to the 
localities which need it. It should be obvious, then, to all 
concerned, that famines in India are preventible calamities; 
and that the means of prevention in each district should 
be sought out and utilised. We know that in saying this 
we only repeat a story which has been told over and over 
again by Indian engineers of experience; and we may ask 
how it is that no adequate action has been taken 
on truths so obvious. Two reasons may be assigned. The 
first is that India is too poor to pay for the necessary 
works; the second is that the works themselves have in 
notable instances entirely failed to do what they were 
constructed to perform. It would, perhaps, be invidious 
to faention names, but no unprejudiced engineer will dis- 
pute the proposition that much want not only of judg- 
— but even of executive skill, has been —— by 
military engineers in India in ing out public irriga- 
tion pe Embankments ptheray made at enormous 
cost to store up comparatively insignificant quantities of 
water. Dams have leaked to such an extent that they 
proved utterly useless. Irrigation canals have led water 
to desolate regions where nothing could grow, and thus it 
has come about, that although much money was spent 
little good was done, and the practice of storing water and 
carrying out irrigation schemes became a little discredited. 
India is certainly too poor a country to permit any Govern- 


ment to go on wasting money in this way. But we donot 
believe that she is so a that it is impossible to obtain 
the few millions which judiciously expended would 


almost, if not altogether, avert famine, and render what 
might be a fearful lack of the bare necessaries of life, a 
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time of scarcity and high prices at the worst. The cost of 
afamine is enormous, not only in life, but in. money. 
Thousands of tons of grain are now being seut daily to the 
famiue districts. For lack of wagons the passenger rolling 
stock on some lines has been pressed into the service, and 
even first-class carriages are crammed with sacks of corn. 
This grain costs money, it cannot be transported by rail for 
nothing, and it is quite certain that the expense will have 
to be defrayed almost entirely by the Indian Government. 
Again, we have the famine relief works requiring much 
money. A very few years like the present will involve a 
total expenditure great enough to pay for a long period 
the interest which would be demanded in return fora 
loan to the Indian Government, which loan would suffice 
to carry out important irrigation works. 

We have referred to the famine relief works now in 
progress in India, and giving employment to multitudes 
of labourers. It isa remarkable fact that little or no de- 
tailed information has reached this country as to the 
nature of the works on which these labourers are em- 
ployed. The official tabular statement, which we re- 
produce on the next page, bears date the 17th of 
August. It gives the distribution of the people among 
the relief works in the nine aifected districts, em- 
ploying 1000 labourers, or more, during the week ending 
July 28th. It will be understood that 201,049, or more than 
four-fifths, of the labourers were concentrated upon the 
works enumerated in the table. 

When we come to analyse this table it appears that only 
70,692 men were employed on waterworks, while no fewer 
than 130,357 were engaged in the construction of roads. 
Now, although it is indisputable that India would be 
the better if more roads were made, it by no means 
follows that this is the best time to make them. It is 
argued, in a very shallow way, that much of the misery 
which now exists in the famine districts is due te the diffi- 
culty met with in conveying grain to them; and that this 
difficulty would be removed o providing roads, and that 
therefore roads ought to be provided. It is evident, however, 
to sensible men, at all events, that it would be much 
better to prevent a scarcity arising than to take 
measures for supplying a famine district from some 
other country. If rice enough can be grown in India, 
it is better to grow it than to make roads and provide 
ships to convey rice to India from Burmah, or maize 
from America. Labour can be had now for the lowest 
possible price, and the Indian Government should utilise 
this labour in the construction of irrigation and storage 
works, not in the formation of roads, which can in no pos- 
sible way prove directly remunerative. But it will not do 
to set about making embankments and canals and tanks 
in a haphazard fashion. We suggest, therefore, that a 
commission of engineers, in whose judgment confidence 
can be placed, should be appointed to examine various 
districts, and to prepare comprehensive schemes, which 
may be carried out in whole orin part. Insome places, for 
example, comparatively gigantic works, which must require 
years for their completion, will be needed. In others small 
works will suffice to doa great deal of good. In others, again, 
substantial permanent advantages might be obtained by the 
construction of certain works which, in themselvessubsidiary, 
may subsequently be converted into‘one great whole. Todo 
this, however—to provide India with such powers of irriga- 
tion as wi:l avert famines in the proximate or distant 
future—will require the aid of very able engineers, men of 
special experience, and devoted to their profession, Is it 
too much to say that these men do not and cannot exist in 
the military branch of the profession ? TlLat officers of the 
Royal Engineers may and do find a charm in the dis- 
charge of their duties we do notdispute; but we areat liberty 
to ask ourselves how these gentlemen can possess the 
skill and, above all, the experience, which it is essential 
any men must have before they can be fitted to select sites 
and prepare plans for the works to which we refer. Mili- 
tary engineers have not hitherto been very successful in 
this direction. We mean nothing disparaging. The man 
who fancies he is a good engineer all round may rest 
assured he is mistaken. Ne sutor ultra crepidam; and 
while it is certain that plenty of work has to be done by 
military engineers—and is being well done, too—we must 
repeat that the kind of work required by India just now 
can only be properly performed by civil engineers specially 
trained, and we had almost said specially gifted. 

That it is probable some steps will be taken by the 
Indian Government to carry out irrigation works on a large 
scale there is no reason to doubt, but we see with regret 
that the execution of such works will in all likelihood be 
entrusted to the military branch of the profession. 
It is a noteworthy fact that the Indian Govern- 
ment are making important reductions in the number 
of civil engineers they employ. About 100 of these gentle- 
men are to be retired on pensions said to be liberal. 
We hear nothing of anything like a similar reduction in 
the ranks of their military brethren. From all quarters, 
indeed, in India we learn the same facts. Civil engineers 
are discouraged and put in the background. A notable 
instance is supplied from Bombay. In our impression for 
Feb. 9th, we published a species of memorial addressed 
to the Government by the engineers of the Presidency, 
asking that they might be put on a more favourable 
footing with regard to officers in the Royal Engineers as 
regarded pay and promotion. An unworthy attempt was 
made to stifle the memorial in question, but, thanks in 
some measure to the publicity which we gave to it, the 
Government were compelled to recognise its existence. 
A letter has been prepared in reply by the Secretary to the 
Government of India, and has been printed and circulated 
to the Department, which effectually extinguishes all hope. 
It states: “That when the consolidated salaries were re- 
vised in 1870, the main object of the revision was 
to assimilate, as far as possible, the rates of pay 
to be drawn by all classes of officers of the De. 
partment, or, in other words, to adjust the consolidated 
rates so that they might coincide as closely as possible with 
those drawn under the old system of combined mili 


to elect it, and this was done after a careful consideration 
of the relative rates of military and departmental pro- 
motion ; the option of election of payment under either 
system was offered to all military officers, and the result 
was that all such officers under the Government of India, 
with few exceptions, elected for the consolidated scale, thus 
showing that this scale was generally considered to be more 
advantageous to them than the other. Observes that from 
an examination of the several memorials, it would appear 
that the unusually rapid military promotion of the Bombay 
section of Royal Engineers is the real cause of the inequali- 
ties now complained of, but this the Governor General in 
Council observes is local and exceptional, and gives no 
greater claim to the memorialists for an increase of salary 
than to the military officers under the Government of 
India who have not been so fortunate in military promo- 
tion as their brother officers ia Bombay. Adds that, 
taking into consideration that no two scales can be made 
to permanently coincide when they coutain the unequally 


tion, that there are no general grounds for any revision of 


brought to notice are almost wholly confined to the small 
and gradually 
Engineers, the Governor General in Council cannot con- 
sent to any special measures of legislation to meet 
circumstances which are simply local and exceptional.” 
It will be seen that the Government do not appear to 
consider an act of injustice worth much consideration 
provided those unjustly treated are few in number. Put 
in other words, the concluding sentences of the preceding 
communication simply mean: “My good fellows, why 
make such a fuss? you are a small and gradually 
decreasing body; you will all be dead or past your work in 
a little time, and it is really not worth while to do any- 
thing for you.” The reply bears internal evidence that it 
has been drawn up by some one who is incapable of under- 
standing the true nature of the grievance complained of. 
In any case, it is to be regretted that the Government of 
India will persistently favour one branch of the profession 
to the exclusion of the other. The future of India rests to 
an enormous extent in the hands of engineers; they can 
make it ormar it. Had suchastatement been made afew 
years since it would have been rejected as baseless, but 
as time proceeds the more clearly will it come to be under- 
stood that if India is to be happy, peaceable, and contented 
with English rule, its millions must be well fed. But 
whether they are to be fed, or to be starved, in future, as 
they are starving now, rests wholly with the engineer, in 
the sense that any Governmert must be practically power- 
less without his aid. 


BRITISH EXPORTS DURING AUGUST. 


Tue Board of Trade returns for the month of August are 
worthy of attentive consideration, inasmuch as they afford 
authoritative evidence of the fact that, despite the general com- 
plaints of the long continued stagnation ef business, there has 
been an improvement in some respects in the trade of the 
country since the same month of last year. It is true that the 
total value of last month’s foreign shipments was slightly below 
that of August, 1876, but an examination of the detailed accounts 
isused by the Board reveals the fact that larger quantities have 
this year been sent off. Last month our exports were of the 
total value of £17,746,662, as against £17,962,884 in August 
| 1876 and £19,418,876 in August, 1875. Taking those figures 
| relating to tbe iron and steel trades as a criterion, we find that 

although we shipped off 4284 tons of iron bars during August, 
| a8 compared with 3648 tons in August, 1876, we only received 
£41,572 for them, whereas the smaller bulk were set down at 
| £46,263. Of small fire-arms, too, we despatched 19,640 for £19,375, 
| whilst 17,017 last year realised £20,961. Of hardware and 
| cutlery unenumerated the quantities are not stated, but the 
| value was £276,425 against £270,441 last year, which leads to 
| the inference that there must have been a considerable increase 
|in bulk. The same thing is apparent in respect of pig iron, of 
which 85,889 tons were exported last month for £242,432, as 
| against the £245,374 received in August, 1876, for the smaller 
quantity of 77,823 tons. Again, of bars, bolts, angles, and rods the 
tonnage last month was 22,306 against 17,496 in August, 1876 ; 
but the value this year was only £171,985, whilst last year it 
was £148,243. The same thing occurs as regards wire (not 
telegraphic), for we sent off 3855 tons last month for £59,149, 
whereas in the same month of last year 3838 tons sold for 
£63,441, Precisely the same inference is deducible from the figures 
relating to hoops, sheets, boiler and armour plates, of which 19,279 
tons were valued at £228,495, whilst in August, 1876, 16,825 tons 
were set down at £245,965. A similar result ensues on the com- 
parison of the tin-plate statistics, for 12,230 tons of these went 
for £237,523 as against the £255,653 realised for 12,026 tons in 
the same month of last year. These and other minor particulars 
of the same kind show very clearly that value cannot be 
accepted as any close indication of the general course of trade, 
and that although we are certainly receiving much lower prices 
for our productions than we did a twelvemonth ago, still we are 
in many respects doing a large amount of business. It is shown, 
in fact, that by cheapness we are attracting customers, and that 
by gravitating towards lower levels in the matter of quotations, 
we are slowly but surely building our commercial relations upon 
a broader, surer, and safer basis. 





RUSSIAN IRONCLADS, 


THERE are in the Black Sea at present the two circular iron- 
clads which Mr. E. J, Reed at one time lauded in no measured 
terms as the typical war ships of the future. It will be remem- 
bered that we have from time to time taken strong exception to 
the soundness of his opinions in this respect. The cyclads, which 
were to do so much, have done absolutely nothing during the 
present war—the reason why being very fully set forth in the 
Moscow Gazette, which may be regarded as a leading Russian 
journal. It appears that, to say nothing of their other imper- 
fections, they are so badly ventilated that it is impossible to fire 
their boilers properly. Just now Admiral Popoff is the best 
abused official in Russia. The comic papers speak of his 
circular ironclads as “ Popoff’s stewpans.” There is in existence 
another Russian ironclad which Mr. Reed once described as pro- 
bably the most powerful ironclad in the world. This has 
been so badly put together that she leaks at every seam, 
and is known in Russian naval circles as the “ Colan- 
der.” A Russian officer, writing to the Moscow Gazette, 





and staff pay, which, for sufficient reasons, it was decided 
te retain for such of the military members as might desire 


sums up the present position of the navy in the following words: 
—“For seven years we have been spending time and money on 


variable elements of regimental and departmental promo- | 
the present scales of pay, and that the inequalities now | 


decreasing body of the old Bombay ' 


the Peter the Great and the two Popoffkas, with the result that 
when wanted they are not of the slightest use, and we are 
obliged to fall back on improvised merchant steamers and gentle- 
men's pleasure yachts for the defence of our coasts. To go to 
sea in the Peter the Great one must be provided with Boyton’s 
life-saving dress, and to exist in the super-torrid temperature of 
the Popoftkas one must have the fire-resisting qualities of a 
salamander.”* Has not the time arrived when Mr. Keed should 
take up his pen and defend his ideas ! 





WANTED A LOCOMOPIVE"SUPERINTENDENT, 

Wer understand that the South-Eastern Railway Compauy 
want a locomotive superintendent. On the retirement of Mr. 
Cudworth his place was taken by Mr, Alfred M. Watkin, 
who is, we believe, a clever and competent engineer. The 
post of locomotive superintendent to a t railway is 
no sinecure, and it has been hitherto held that any man 
occupying such a position would have scant leisure for the 
discharge of other duties. So did not think Mr. Watkin, for 
he accepted the office of director of two other railway compa- 
nies, and, not content with this, he has also gone into Parlia- 
} ment, having been recently elected member for Grimsby. The 
' directors of the South-Eastern Railway, however, were unable 
to understand how one individual could at the same time 
discharge the combined duties of locomo- 
tive superintendent, director, and member of Parliament, 
and it has just been publicly announced that “a majority of the 
directors of the South-Eastern Railway have relieved Mr. 
Watkin of his engagements to their company.” We have not 
heard who is likely to succeed Mr. Watkin, but there is no 
{lack of good men whose ambition will be satisfied by the 
| discharge of the responsible duties of the position which Mr. 
| Watkin has vacated. 





satisfactorily 








REVIEW. 


Permanent Way Rolling Stock, and Technical Working of Rail- 
ways. By Cu. Covcns. Translated from the French 
by James SHOOLBRED, Mem, Inst. C.E. Dulau and Co., 
London. 1877. 





ConcLupina Noricer. 


In our first notice of this work, which appeared in our 
im pression for August 24th, we considered what M. Couche 
has had to say about railway gauges and rails. His treat- 
ment of the remaining multifarious questions involved in 
the construction of permanent ways is yet more able and 
exhaustive. We have already explained that it would 
be impossible to follow our author step by step, and we 
must content ourselves with jumping from one salient 
point in his book to another. We invariably find the same 
evidence of experience and thought, the same testimony to 
absence of prejudice, the same desire to deal temperately 
with views which are opposed to his own convictions. A 
fair example of this is atforded by the chapter on continu- 
ous sleepers, once exclusively used on the Great Western 
Railway. The circumstance that these are being gradually 
replaced on that line by the cross-sleeper system is excel- 
lent testimony to the soundness of the opinions expressed 
years ago by our author. It is not likely that the blunder 
committed by Brunel will ever be repeated, but it may be 
worth while to explain for the benefit of our younger 
readers, why longitudinal timbered permanent way is a 
failure. The idea involved is that the rail shall be con- 
tinuously rs ee and that as a result it may be made 
shallower and lighter. Instead of an iron rail alone, it 
| gives us a compound rail, composed of iron or steel above 
jand wood below. The idea is specious, tempting, and 
| deceptive. Compounds of iron and wood, whether employed 
|}in the construction of rails or bridges—in short, in almost 
any structure intended to carry rolling or variable loads 
producing transverse strains—have almost invariably 
proved bad, because it is not possible to make two materials 
so different in their characteristics work together har- 
moniously. In the case of the permanent way on the 
Great Western the rails sank into the upper surface of the 
wood, and it became necessary to interpose thin packing 
pieces of board, laid with the grain at right angles, in order 
to protect the sleeper. Again, the form of the rail and its 
want of depth entailed vertical weakness. Any one who 





| has travelled over the Great Western system, and possessed 


sufficient knowledge of the subject, must have been sen- 
sible of a peculiar “deadness” in the track, due to the 
yielding of the road under the tread of the emgine and 
train. It is a difficult road to fish satisfactorily—so diffi- 
cult that fishing is of little use. It is essential that the 
ballasting shall be of superb quality, because the whole 
bearing surface of the sleepers is comparatively small. 
Thus an ordinary cross-sleeper road has actually 74 per 
cent. more bearing surface than the longitudinals of the 
Great Western 7ft. gauge track. It has been argued that 
for this very reason the line must be cheap, because less 
timber is required, but no saving of this kind can be 
realised in practice, because the longitudinals must be of 
picked timber, squared, and fitted, and costing more 
money than cross sleepers. But, says M. Couche :— 

“The principal and primary fault of these sleepers, and that 
which has discouraged the principal supporters of the system, is 
their instability. For they are to a certain extent in an unstable 
equilibrium; and their tendency to overturn and to slip laterally 
can only be overcome by connection between the two parallel rails, 
which it is difficult to effect completely even with aids that detract 
from the simplicity of permanent way, and from the independence 
of its elements—things so necessary for its proper maintenance.” 

After dealing very fully with different systems of con- 
structing rails and sleepers, and giving several examples, 
M. Couche proceeds to handle very fully the various sys- 
tems of protecting sleepers from devay. It is not perhaps 
too much to say that no treatise in the English language 
exists on this subject which is so full and 80 complete, or 
supplies so much special information on all that relates to 
cross sleepers as the tifth chapter of this book. Our author 
points out that in Europe only oak, beech, fir, pine, and in 
a lesser degree hornbeam—by which word we almost fancy 
he means elm—can be used for sleepers. Oak is almost 
the only one of these woods which cau be used without 
preparation, which is so far fortunate, as it is very difficult, 
if not impossible, to inject it with any preserving fluid. 
According to Herr Buresch, in 1863 there were oak sleepers 
on the line from Hanover to Brunswick which were still 








quite sound, although they had been down for twenty 
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years. It has more recently been ascertained in that 
country, that of non-pre oak sleepers 424 per cent. 
had not been taken up at the end of sixteen years. In 
Wurtemburg, oak sleepers have been down for eighteen 
years, Several other instances of the durability of oak 
sleepers are given. In the same way, very valuable sta- 
tistics of the life of unprepared fir, beech, pine, and larch 
are supplied. 


M. Couche states that, although the preparation of sleepers 


4 


floating beneath the superincumbent weight of the ship. The 
so-called fixed part consists of a kind of dock, of a length some- 
what greater than that of the pontoon, and generally sufficiently 
large to receive it. When it is desired to dock a ship, the pon- 
toon is anchored in the open water outside the dock, such water 
having, of course, a sufficient depth*to enable the pontoons, 
when sunk, to pass under the keel of the ship. From the end of 
the dock wall nearest to the pontoon are extended india-rubber 


: r | tubes in connection with the latter, by means of which tubes 
As regards the employment of preserving solutions, | water or compressed air, as the case may require, can be pumped 


into the pontoon. In order to procure the level of the pontoon 


has been practised for many years, the only points on | there may be fitted, if desired, certain guides or stays, but these 


which any information of definite value exists are :— 

(1) That oak when squared is not penetrated, at least under 
ordinary methods, by saline solutions. (2) That in like manner 
the core or heart wood of other kinds is in like manner 
impenetrable to them as is that of oak itself. (3) That the 
durability of half-round oak, as well as that of the other materials 
in general use in Europe, whether squared or not, the larch alone 
excepted, is almost always too limited to allow of their being 
employed in their natural state, even when their price is very 
low. (4) Thot corrosive sublimate, creosote, or rather the thic’ 
oil given off at about 400 deg. by the distillation of gas tar, and 
sulphate of copper, are the substances most efficacious in them- 
selves when introduced in sufficient quantities and in such a 
manner as to reach all the permeable woods, which they preserve 
more effectually than any other preparation do from destruction. 
M. Couche’s account of the various processes used to 
impregnate railway sleepers is exceedingly interesting, but 
far too long for reproduction here. 

The Boucherie system bas been extensively used iu France, 
with, however, very variable, and on the whole, not satis- 
factory results. The most remarkable of all those 
described by M. Couche consists in charring the outside of 
the sleeper with the aid of a blow pipe. ‘he charring of 

sts to preserve them has long been practised, but we 

lieve it remained for M. Lapparent to design an 
apparatus specially for the purpose of charring rail- 
way sleepers all over. The machinery is fully illus- 
trated by M. Couche, and has been largely used on 
the Orleans Railway in the preparation of oak sleepers. 
‘The average cost seems to be about 14d. per sleeper. 

It will interest many of our readers to learn that in 
Bavaria stone block sleepers are still used on a large scale, 
Their use is limited to those sections of the line which 
have been laid some time, where the embankments have 





do not form indispenable features of the design. On the upper 
surface of the pontoon are arranged parallel beams of iron which 
project considerably over the sides of the pontoon. The cradle 
for the ship rests upon these beams. When the pontoon is 
sunk the ship is towed into the cradle. A small portion of the 
water is then forced out of the pontoon; the pontoon then rises 
and adapts the supports to the ship. This accomplished, the 
floating of the pontoon is proceeded with until the ends of the 
beams float a little higher than the level of certain masonry 
ledges constructed along the parallel sides of the dock. The 
pontoon is then floated into the dock, and when in position is 
re-sunk, so that the beams carrying the cradle and ship ulti- 
mately come to rest upon the ledges of the dock walls, and the 
pontoon may then be towed away to serve for the docking of 
another ship. When the necessary work is done, the pontoon is 
reintroduced into the dock beneath the beams, floated by forcing 
out the water, and the ship thereby carried out to the open 
water, where the pontoon may be resunk and the ship liberated. 
For the dock walls may, if preferred, be substituted two rows 


| of piles, strengthened by horizontal ties and fitted with the 





thoroughly settled down, where the ballast is good, and | 


the ere 
the great objection to stone sleepers does not lie in their 


excellent. It would appear that, after all, | 


rigidity, but in the difficulty of preventing them from sink- | 


ing or moving in the ballast. The blocks are about 2ft. 
square and 12in, or I4in. thick. The block is placed 
diagonally to give the rail a long bearing. The rails are 
secured by iron pins driven into the rails forced into holes 
in the stones. The cost of each block is at the outside 2s, 
No elastic material is interposed between the rail and the 


necessary ledges. This will be found an economical and easy 
mode of construction, 

The interior of the pontoon is divided into twelve compart- 
ments, provided with in all twenty-four india-rubber tubes, 
twelve tubes being used for the water supply and twelve for the 
air, The air and water are discharged from the pontoon by 
valves placed in its upper surface. The water, of which there 
should be a sufficient head, is pumped by means of a steam 
engine into a reservoir placed about three metres above the sea 
level. The air is compressed in another reservoir to a pressure 
of three atmospheres. 

The calculated dimensions for an iron pontoon to be used in 
docking ships of a thousand tons and under are as follows :— 
Length, 75 metres ; breadth, 18 metres ; height, 2 metres ; the 
weight of the pontoon proper being 276,000 kilogrammes. The 
volume of water necessary for sinking such a pontoon below the 
ship would be 2700 cubic metres. The volume of air which 
would be required to drive out the water and float a ship would 


ON TRANSVERSE AND OTHER STRAINS OF 
SHIPS.* 
By Mr. W. Joun. 

In most of the scientific investigations that have been published 
in recent years as to the strength of iron ships, and the strains to 
which they are subject, attention has been directed almost entirely 
to the features of the ship when viewed asa girder. I am not 
sure that in pursuing the question of longitudinal strains so 
exclusively as has been done, there is not a tendency to magnify 
the importance of the girder theory as compared with the far more 
subtle and intricate questions involved when we come to view a 
ship asa ship, liable to be rolled avd pitched about at sea, with 
varying water pressures on the outside, and with internal loads 
varying in amount and distribution on almost every voyage. 
Perhaps the very magnitude and difficulty of the undertaking 
have deterred others, like myself, from attacking the more abstruse 
scientific questions which arise in ship construction, and tended to 
keep us to the comparatively easier field of longitudinal strains. 
Practical men, however, find it is impossible to neglect or even 
treat lightly the other features of a ship’s structure, as they are 
constantly having to argue from effect to cause, and to apply 
remedies for structural weakness obviously arising from circum- 
stances lying quite outside of the girder theory. Nothing brings 
the latent defects in a ship to light with more certainty than heavy 
weather at sea, and I am sure I speak in accordance with the ex- 
perience of those who have had the best opportunities of forming 
a judgment on the subject, when I say that straining at sea is 
oftener due to transverse or local weakness than to deficiency of 
longitudinal strength. In saying this I am far from underrating 
the importance of attending carefully to the longitudinal strains of 
ships, for I fully recognise the fact that to ignore them might lead 
to the most serious results, and I have endeavoured to show the 
proximity of such dangers in some vessels on other occasions be- 
fore this Institution. In my paper, read in 1874, I gave the results 
of a series of investigations made by me on the longitudinal 
strength of a number of typical vessels of the mercantile marine. 
The investigations showed unmistakeably that as ships increased 
in size a marked diminution occurred in their longitudinal strength, 
and the results caused some surprise at the time, although they 
might perhaps have been easily inferred from the writings of others 
published at an earlier period. Those results, in spite of their 
approximate character, impressed two conclusions strongly on my 
mind : firstly, that there was cause for anxiety as to the longi- 
tudinal strength of some very large iron steamers then afloat, and 
that the longitudinal strength of large ships needed on all hands 
the most careful vigilance and attention ; and secondly, that in 
small vessels, and even vessels of moderate dimensions, the longi- 
tudinal strength need cause but littie anxiety, because it is amply 
provided for by the scantlings found necessary to fulfil the other 
requirements of a sea-going trade. I fearsome of my critics have 
been too eager to push the results of those investigations to what 
at first sight may appear to be their logical conclusion. It has 

nm urged that if small vessels tested as girders be found three 
times as strong as large vessels tested in a similar manner, then it 





be 1622 cubic metres. When the ship is floated, about 0°80 metre 
of the pontoon would be above the water. About twenty-three 
beams would be required, and in order that they may be suffi- | 
ciently strong, they should be constructed of iron plates so as to ; 


| constitute in section a rectangular tube of one metre in height. | 


stone unless sandstone is used. Occasionally felt packings | 
are employed to level the road in parts where the ballast 


cannot be moved. Over 500,000 such blocks are, according 
to M. Couche, in use on the Bavarian State railways. It 
would be rash, however, to assume that the practice can 


meet with more extended adoption ; it is only suitable, | 
our author points out, when the speed is very slow and the | 


traflic inconsiderable. Some space is devoted to the 
description of iron permanent way, but on this chapter we 
have no space to dwell. 

We would direct the attention of our readers to the 


chapter on level crossings, as being one of the most re- | 


markable in the book. 


In this country level crossings are 


sufficiently rare, but they abound on the Continent, and | 
the rules and regulations under which they are worked, | 


and the mode of constructing them, have proved fruitful 


subjects for anxious consideration to engineers. No fewer | 


than thirty-one pages are devoted to this subject ; and it 


is instructive to find that the most elaborate rules have | 


been provided by different European railway companies 
for the management of all the various classes and grades 


of leve] crossings, from those near large cities to those on out- | 


of-the-way country roads of the least possible traflic. 
need hardly add that an author, who could give so much 
space to common road crossings, would not be likely to 
neglect railway junctions and crossings, and we find accord- 
ingly the whole question elaborately discussed in all its 
aspects—switches, facing points, locking levers all being 
described and illustrated in some form as applied, not only 
abroad, but on the principal lines in this country. 

Here we must stop, although we are much tempted to 
follow M. Couche through to the end, and consider what 
he has to say on the manufacture of steel rails, their life, 
their cost, and their qualities. Nor can we do more than 
allude to his chapters on cuttings, and drainage, and 
tunnels; or to his supplement, which brings down certain 
facts to last year. We have said enough to give our 
readers a general idea of the contents of a book which, 
notwithstanding that it is not now quite new, is 
nevertheless one of the very best that a young engineer 
could study. It is a curious, suggestive, and not pleasant 
fact, that not long since M. Couche’s book in French could 
be purchased in London for three shillings and sixpence. 
The circumstance goes to show that a foreign language 
still offers an insuperable obstacle to the acquisition of 
useful information %. a large section of our profession. It 
is almost incredible that even a single copy of so valuable a 
work could have been offered for sale at so insignificant a 

rice, had young engineers known of the existence of such a 
Book, and been competent to master its contents in the 


original. : 








THE LAURIA FLOATING DOCK. 

The following is a description of the system of floating dock 
introduced by an Italian engineer, the Cavaliere Ercole Lauria. 
We are indebted for the illustration to a recent number of the 
Atti del Collegio degl’ Ingegneri ed Architetti, of Naples :— 

This system of floating dock may be broadly described as divi- 
sible into two parts, the movable and the fixed. The former 
consists of a pontoon somewhat larger than the ship intended to 
be borne 5 | it, and of a height proportionate to the weight of 
the ship. This pontoon may be of oak or iron, and is sunk by 
the introduction of water; and when emptied is capable of 





We | 


ordinary care in the worki 





“share has been 


The time necessary for docking a ship would be about six hours, | 








THE FAMINE IN INDIA. 

Tue following official statement gives the distribution of the ' 
people engaged upon the relief works employing 1000 labourers 
or more during the week ending July 28th in the nine affected 

districts :— 











Number 
Districts and works. | of Total. 
| labourers, 
Nasik— | 
Kherwari-Siunar Road... .. .. « . 1,103 2.175 
Bawarbari-Satana Road .. .. .. «. ss | 1,072 } mae 
AHMEDNUGAR— | 
Dhond-manmad Railway .. 21,592 21,592 
Pooxa— | 
aera ‘ y } 10,729 
Siti Caee ices ise tdatiak ee Heerzee 6,242 
Mehta TaMe!s «icv scree, eieceentste; vil? &iSl | 24,997 
Shirsophal Tank es ae oe we | 2,885 
SHOLAPUR— | 
Ashti Tank 8,313 
Pangaon Lake 5,218 | 16,732 
Bhend Tank .. .. 1,928 | 4 
Sholapur-Takli Road 1,273 | 
SaTarna— 
Mbaswad Tank 9,741 | 
Nehr Tank 5,715 |$ 19,037 
Pingli Tank 3,581 | 
KaLapGi— | 
Sholapur-Bellary Road.. 19,384 | ) 
Bagewari-Mangoli Road 10,166 
Bagalkot-Hungund Road .. 7,916 
Punchgaum-Bagulcot Road 7,435 | 
Indi-Siradon Road AB oes 6,829 
Sholapur-Hubli Road |) | 4.784 | 
Muddibiha!-Talicot Road : 4,781 "| ) 79,514 
Kaladgi-Badami Road .. 4,629 | 
Bijapur-Hipergi Road .. 3,497 | 
Almelia-Devangaon-road 3,179 | 
Indi-Bijapur Road.. .. 8,017 | 
Kohlar-Bagewari Road 2,249 
Bijapur-Athni Road .. 1,648 |) 
Breteaum— | 
Gukak Canal .. .. .. 11,199 | 
Belgaum-Panci;aum Road 2,543 
Belgaum-Lingamutt Road .. 1,213) | > 
Athni-Kanamadi Road * 1,902 19,175 
Metalling Mail Road .. .. .. 1,282 | 
Athni-Belauki Road .. .. .. .. 1,036 | 
Duarwar— | 
Karwar-Bellary Road (two sections) 7,165 
Poona-Hurryhur Road. . ohio 8,875 
Ron-Nawalgund Road.. ., .. .. 8,709 17,827 
Hullial-Annigerry Road 3,078 
Grand total .. ° 201,049 











This statement bears date the 17th of August. 








THE MIDLAND STEAM BoIrLER INSPECTION AND ASSURANCE 
CoMPANY,—From the annual report to June 30th, of Mr, E. B. 
Marten, engineer to this ow ny » we learn that there were, at the 
date named, 3483 boilers under the care of the com , 1309 being 
under inspection, and 2174 under assurance. e 5 Uae were 
pa ps as follows :—Collieries or mines, 1413 ; ironworks, 1274; 
and mills of various kinds, 796. They may be classed as 2569 fired 
externally and 914 internally. There has been no serious explo- 
sion of any boiler under the care of the company. There have 





been several slight injuries causing claims for boilers under assur- 
ance. Of these minor injuries nine were from the collapse of the | 
tubes or injury to the shells of boilers from over-heating through 
shortness of water, and in every case there was more or less neglect | 
by those in charge, in either leaving the blow-off valve insufficiently | 
closed or neglecting the water supply. The other two cases have | 
been slight rips in the seams of plain cylinder boilers from unequal 
expansion, owing to peculiar modes of pagan of heat, In- | 
spection is, of course, powerless to provide against the want of | 
C of boilers, The inspection of boilers 
made during the past year have been 14,922, of which 2139 were 
intemal and 2902 tn the dues, A dividend of eleven shillings per | 
ec 


follows either that the scantling of the small vessels should be 
divided by three, or those of the large vessel be proportionately 
increased, or a change be made in both to bring about an equality 
of conditions under the girder theory. This doctrine has a certain 
degre of plausibility about it, but it isto my mind somewhat 
fallacious, It certainly is far too revolutionary in its character to 
be pur into practice as the result of abstract reasoning, without 
being tested in the most cautious and tentative manner by experience. 
In the first place it assumes that the girder formula used applies 
equally well to small vessels and large ones; in the next place it 
proceeds on an assumption, nearly broad enough in itself to beg the 
whole question of strains afloat, that vessels which are equally 
strong considered as girders, are equally efficient as ships. ‘There 
is abundant room here for hesitation in accepting the doctrine with- 
out qualhfication, and still more if we test it by experience. Take 
a little vessels of, say, 200 tons, and 135ft. by 20ft. by 10ft. 
dimensions : she would have, in the usual course of things, plating 
of ¥;in. or {f;in. thick, found necessary by experience to give sufti- 
cient local stiffness, safety against accidents, and durability. This 
plating, a small deck stringer, keel and keelsons, are all the elements 
of longitudinal strength she possesses; and they are found neces- 
sary for other purposes than for longitudinal strength ; it is there- 
fore idle to argue from this to the longitudinal strength necessary 
for a large vessel. And similarly for vessels of 300, 400, or 500 tons 
and upwards. Experience has shown, over and over again, that, 
to render them efficient, no wholesale reduction can be made in the 
scantlings, although the longitudinal strength appears so abundantly 
great compared with that of vessels four or five times their size. 
In fact, so faras Iam able to judge at present, experience is de- 
cidedly opposed to the theory of girder equality of ships of differen : 
sizes ; and one of the conclusions to which my investigations have 
led me, although at first sight it may appear paradoxica!, is never- 
theless quite true-—viz., that the factor of safety obtained by the 
usual formula for longitudinal strains is a very imperfect criterion 
indeed of the efficiency of the shipto perform her work satisfactorily, 
or of the probabilities of her giving trouble from symptoms of 
straining and working at sea. I mean, of course, this assertion to 
apply only to vessels in which the strength in a longitudinal sense 
is well within the limits of safety, so that any danger of breaking 
off under them is out of the question. And this I believe to be the 
case with the great bulk of sea-going ships afloat. Where the 
limits of safety in this respect are closely trenched upon, the longi- 
tudinal strains become of paramount importance. Where safety 
is amply provided for, everyday experience shows that a little more 
or less of longitudinal strength is of less importance than well- 
sustained rigidity throughout the structure. I could give illus- 
trations of this, but cases of the kind will occur to many in this 
room, It is often exemplified by the fitting of iron decks in three- 
deck steamers. Owners have the option by Lloyd’s rules, where 
one iron deck is required, to fitit at the upper deck or middle deck. 
Viewed as a girder, the upper deck is unquestionably the best place 
for the iron deck. There are practical considerations which arise, 
however, and often turn the scale with the owner in favour of 
having the iron deck on themiddle deck beams. Cases have occurred 
in which vessels of nearly the same size have had identical scant- 
lings, the only structural difference being that one had an iron 
= deck, the other an iron middle deck; and the former, 
ough showing much the best result as a girder, has shown 
symptoms of straining, whereas nothing to indicate straining 
could be observed in the other vessel. If cases of this kind had re- 
mained within such a narrow compass that they could be accounted for 
by differences of workmanship or material, I would not have ventured 
to lay the matter with any prominence before you; but, as itis, I feel 
convinced the strains to which ships afloat are subjected are so little 
understood, and have been so imperfectly investigated, that it is 
impossible at the present time to generalise on them between ships 
of widely different sizes and proportions with any degree of . 
safety ; as between ships of the same size, differing in distribution 
of material, I have given an illustration. The following considera- 
tions have to be borne in mind in comparing ships of differcnt sizes 
having similar distribution of material :—In obtaining the maxi- 
mum longitudinal bending moment it is assumed the vessel is sus- 
mded either on the crest or in the hollow of waves of her own 
ength. Obviously, therefore, a large vessel can only meet with 
waves capable of inflicting those maximum strains on her during 
heavy weather ; and therefore, only at intervals. Small vessels, on 
the other hand, may meet waves capable of producing the maximum 
strains on them during ordinary weather, and the repetition of 
such strains may therefore with them be a matter of frequent or 
everyday occurrence. The fatigue or wear and tear on the struc- 
ture will therefore be greater on the small vessel than the large 
one. Again, itis well known that the maximum slope of trochoidal 
waves diminishes as the length of the wave increases. In other 
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words, small waves are comparatively steeper than large ocean 
waves, and this fact would go rather towards pak d the propor- 
tionate bending gre ey ae soars ee 
escape these heavy bending strains so long as they overlap 
two or more tonsa oJ and it would be only in conditions likean Atiantic 
storm, when the waves had become several hundred feet long, that 
they would become liable to their maximum es strain. 
For these reasons, together with difficulties w! arise in conse- 
quence of variations in the proportionate depth, I am inclined to 
belive that any formula to represent accurately the maximum bend- 
ing moment of ships of various types and sizes would have to be 
much more complicated than any yet put torward for this purpose. 
In 1874 I used the formula— 


Bending t= 








displacement x length 
3 . 


as approximation, and stated my reasons for doi 
satisfied that in applying it generally considerable latitude would 
have to be =e and it would require a very series of 
caleulations to determine the limits within which this fraction 
varies for different ships under different conditions of stowage. 
My mistrust in abstract reasoning on this subject when it is unsup- 
ported by practical experience, is strengthened by a read by 
no less an authority than Mr. Froude, before this nstitution in 
1874, “‘ On Useful Displacement, as limited by Weight of Struc- 
ture and of Propulsive Power.” I should mention that Mr. 
Froude’s paper was put forward by him as containing suggestions 
rather than as embodying a mee theory, and I have therefore 
some hesitation in criticising it, but Iam sure Mr. Froude would 
not object tocriticism on that or onany other score. Dealing with 
the sea-going strains, and with the fundamental principles which 
come into operation as governing the proportions of strain to 
dimension, Mr. Froude arrives at the following conclusions :—He 
first assumes the length alone to vary, and takes a proportionally 
enlarged wave, and from this argues that the bending moment of 
the lengthened ship will be as the cube of the elongation. He 
next assumes the breadth to , and finds that the bending 
moment is enlarged in the simple ratio in which the breadth 
is enla: Last.ly he assumes the depth to vary, and 
= 2 the bending moment ——— unaltered. Then 
wing these diti together, and regarding the d 

bottom and sides of the ship as the corresponding wes] 
of a box girder, Mr. Froude arrives at the conclusion that the 
stress on each member cf the girder will be directly as the cube 
of the length, directly as the breadth, and inversely as the depth. 
The sectional areas must be proportional to the stress, and as the 
structural weight may be taken as proportional to their sectional 
areas multiplied by the ship’s length, it must be regarded as pro- 
i directly to the fourth power of the length, directly to the 

th, and inversely to the depth. If then W be taken to denote 

the weight of hull, /, b, and d the dimensions of the ship, we have 

4 


b 
Wo -). Mr. Froude pointed out what he termed a remarkable 


result of this equation—that ‘‘alike whether we enlarge a ship by 
increasing her three dimensions throughout in the same ratio, so as 
to enlarge her total displacement in the cube of that ratio, or 
whether we enlarge her by increasing her length alone, the ratioin 
which the structural weight should be increased is the fourth power 
of the ratio in which the dimension is enlarged.” Another way 
of putting the result of the formula is this, which, to my mind, 
is sufficient to show its inapplicability to ships, viz., that if we keep 
the length constant, we can i the breadth and depth as much 
as we like, and retain the same weight of hull so long as we keep 
the breadth and depth in the same proportion to each other. We 
can, therefore, according to the formula, double the breadth and 
depth, and thus quadruple the capacity of the ship while reducing 
the scantlings by one haif. I do not think any shipbuilder in this 
room would thus reduce the thickness of outside plating and iron 
decks and stringers while increasing the size of his vessel, and 
I do not know of any experience that would justify his doing so. 
To reduce them in direct proportion as we increase the dimen- 
sions would obviously, if pushed to extremes, reach a reductio ad 
absurdum, so far as the efficiency of the ship is concerned, and yet 
these results are obtained in accordance with the girder theory. I 
mention these matters to show the kind of dangers into which we 
might get were we to follow purely abstract reasoning in deter- 
mining the scantlings of ships instead of following pretty closely 
the teachings of experience, and watching narrowly the results of 
departures from the same. There is one almost insuperable ob- 
stacle to the task of framing general formule for the strength and 
weight of hull a to ships of aJl sizes, which has perhaps 
not been sufficiently recognised. It is the fact that in proceeding 
from small ships up to large ones, an almost entire change in the 
structural arrangements takes place; and this is necessarily so, 
although it interferes so sadly with our attempts to construct a 
gene formula. I will explain this somewhat more fully. 
Formulz, if sound in principle, should apply equally to a small 
vessel of, say, 200 tons, or to a large one of 3000 tons. If now we 
start with a small vessel of 200 tons, such as the one shown in 
section on Fig. 1, we find, as 
I have before stated, the longi- 
tudinal strength amply pro- 
vided for Le the plating, 
stringers, keel, and keelsons. 
The vessel’s dimensions are 
135ft. by 20ft. by 10ft., and we 
know her scantlings are suff- 
cient, because many vessels of 
the kind are afloat and have 
been afloat for years work- 
ing satisfactorily. Experi- 
ence has shown also that the 
scantlings are not excessive, 
because, as a matter of fact, 
vessels of light construction 
about this size have been found 
weak, and have had to be 
strengthened. Suppose, now, 
we attempt to argue from this 
case to that of a large vessel 
whose dimensions are about three times the size. Taking the 
dimensions of one at present in course of construction, viz., t. 
by 38ft. 6in. by 28ft. 6in., we find the length and depth are about 
trebled, the breadth doubled, and the displacement is in- 
creased in the ratio of about 1: 15 from the small ship. 
And if we were to increase the sectional area of the several parts 
in proportion to the cube of the length, directly as the breadth, and 
inversely as the depth, we should have to make the sectional area 
of the plating eighteen times as great in the large ship as in the 
small one. The girth of the enlarged ship, however, has only been 
made two and a-half times as great as that of the small one, and 
the thickness of the plating to give the required area would have 
to be made seven times as thick as it was formerly, or between 2in. 
and 3in. thick! Now the plating of this large ship, which is quite 
equal to that of the strongest American liners of her size, is in 
reality only }2in. thick, but—and here the difference in the whole 
principle of the structure is at once seen—she has two iron decks, 
and a third tier of beams and stringer plates, and very heavy 
keelsons in the hold. The neutral axis in the small’ vessel is “6 of 
the depth from the top of the beam at side to the 4 of the keel, 
whereas in the large ship it has moved up to only °53 of the corre- 
— depth from the top. Simularly, if we had started from 

e large vessel and arg down . keeping up the same 
system of construction, we should have found the plating and the 

iron decks aoeeniay poainntadas to be useless for their pur- 
-. pose, and we have been driven to change the mode of con- 

struction. These are features in the question we cannot possibly 
ignore, however much we might wish to generalise on the subject, 
or adhere to broad principles. I have taken two vessels widely 


so, but I am 


























different in size, for the purpose of making my argument clear, but 
the process of change in the distribu’ on chaelinas structure 
is found to e, and necessaril: 4 pervades, every step of our 
P ow, I think it must be obvious that any formula to be 
applicable for determining the scantling of ships must not onl 
take cognisance of the external forces which act on the vessel, 
but also of these internal modifications of structure brought 
about and rendered n y variations of size. I have 
not yet seen such a renew’ ut I do not think it can be 
impossible to frame one within reasonable limits of accuracy, 
ough it will probably have to be complicated and in a great 
measure empirical in the sense of resting to a considerable extent 
on the results of experiment and practical experience. It will be 
observed that to simplify the question down even to this extent, 
the whole framework of the ship has had to be ignored, as well as 
perplexing problems that arise in seeking to impart adequate 
1 oe to the several parts of the structure, and especially 
towards the end of the vessel. But before discussing these 
matters, I = permitted to advert toa 
struck me as having attracted less attention than it deserves. It 
has reference to the proposals often made to construct merchant 
ships on the longitudinal principle. In our small vessels a certain 
thickness of plating is almost indispensable to afford local strength 
and avoid buckling, because the vessels knock about against piers, 
barges, wharves, &c., and not unfrequently load on the ground ; 
and this plating if properly stiffened affords in itself sufficient 
longitudinal strength to satisfy the girder theory. It appears to 
me then a question, not how you are to put in your framing so 
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as to add to the structural strength of the ship as a girder, but how 
it can best be put in to support the plating, and add to the 
rigidity of the vessel. And least of all is the system of framing 
required to be placed longitudinally in the bottom, because that 
= of the ship has already abundant longitudinal strength in the 
ttom plating, if properly stayed and supported. In the little 
vessel I have before referred to, the neutral axis before given is 
only “4 of the depth up from the top of keel, and in fact, in 
merchant vessels transversely framed, there is almost without 
exception a iderable excess of longitudinal strength in the 
bottom over the top. This is less so in large vessels than in small 
ones, because, as I have said, the iron decks impart longitudinal 
strength to the top and raise the neutral axis. In them , how- 
ever, the longitudinal strength of the bottom exceeds that of the 
top, and the neutral axis is below the middle height. The need 
for the framing to be placed longitudinally instead of transversely, 
especially in the bottom, is not therefore apparent, unless more 
rigidity can be obtained by doing so, or equal rigidity with a less 
cost or less weight of material. I grant better theoretical results 
could be obtained, according to the girder test, even with less 
material and thinner plating, but would the vessel be a better ship 
for the work a merchant ship has to perform? What I wish, how- 
ever, to do here is to throw out these suggestions as they have 
occurred to me, rather than to discuss fully the relative merits of 
the longitudinal and transverse systems of construction. The old 
transverse system of construction has been very persistently clung 
to by practical men in spite of considerable detraction. I am 
inclined to think it is by no means so devoid of a sound scientific 
basis as is often assumed. At any rate, I am sure that to settle 
the question in a satisfactory manner, far more exhaustive scien- 
tific investigation will have to be brought to bear upon it than has, 
so far as I am aware, been yet applied. This branch of the 
subject is closely allied to some investigations that have engaged 
my attention recently, a brief sketch of which will, perhaps, not 
be without interest to this meeting. I have been endeavouring 
lately, with the help of some of my colleagues, to whom I am 
indebted in many ways for investigations they have assisted me 
in, to bring the question of transverse strains and general rigidity 
of ships’ structures within the reach of scientific treatment quan- 
titatively ; and I assure you we find it enormously difficult and 
complicated. The general principles and mode of procedure may 
be deseri briefly, as follows:—If we regard a ship afloat 
in almost any position, and assume the possibility of her straining 
in any particular manner, it will be found that the chief difficulty 
in ascertaining the amount of resistance she can offer to being so 
strained arises from the number of different of the structure 
which combine more or less effectively to render assistance and dis- 
tribute the strain. For simplicity, we will take an example where 
the is stowed uniformly. In still water suppose a section of 
the ship where the weight and buoyancy are equal to each 
other. The water pressures at sea are constantly varying, 
however, and when the wave crest is passing this part of the mi dre 
the head of water and buoyancy are in excess of the weights, 
whereas the converse takes place in the hollow. The tend : 
therefore, is to make the bottom move up and down alternately 
quite distinct from the effect on the ship as a girder. And the 
strength of the internal framing to resist movement of this kind 
depends in a great measure on its depth and on the shortness of its 
span, In this latter the floors have a great advantage over 
longitu girders of the same depth, unless the latter are rigidly 
at moderately close intervals by transverse bulkheads or 

partial bulkheads. The latter, I need hardly say here, are consi- 
dered as abominations by the owners of ‘0 vessels, owing to the 
loss they entail through broken stowage. For a given deflection of 
the bottom we can obtain roximately what resistance would 
be offered a certain number of the floors with the plating 
attached, to this has to be added the resistance that could be 
offered by the middle line ‘keel and keelson acting as a combined 
girder, and the corresponding resistance for any other keelson that 
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may be fitted. It will be seen that to do this with any degree of 
satisfaction a definite length of ship should be taken, say, between 
two bulkheads, and a certain distribution of the cargo on the 
bottom has to be assumed. Consideration has then to be 
taken of the support the bottom is capable of receiving from the 
pillars. The latter in themselves can do nothing more than 
transmit to the beams any motion that takes place in the 
floors, or vice versa, and the assistance rendered to the 
floors is measured by the resistance the beam offers to 
a 4 thus displaced, Here we see the effect of differences of 
flexibility. If the floor plates are deep and the beams are shallow, the 
latter can bend, without injury, much further up than the former ; 
and, consequently, for any given displacement or movement of the 
bottom, the beams escape severe strain at the expense of the 
floors, I do not suppose that strains of this kind afloat have ever 
enda a modern ship, but it is probable they have a good 
deal to do with unpleasant symptoms oft straining often observable 
about the bilges. e pooch | movements afloat would scarcely be 
rved, but they are often seen in an aggravated form, sufficient 
to indicate their nature when a ship has been und in a position 
where she can get a moderately wide ousting Set not sufficient to 
save her from straining. A certain number of the floors are fo 

bent upwards, the keel avd keelsons following on a sweep, whose 
length fore and aft depends on the bearing ‘ace, or on the posi- 
tion of the bulkheads, and then the beams above are found pushed 
upwards out of shape. The resistance of the beams to deflection 
can be readily ascertained, as well as their proof deflection as 
uniform girders fixed at each end, and the following formule are 
suitable ar = ¥ » Where p is the strain per square inch of 
section, y the greatest distance from the neutral axis, M the 
moment of flexure, and I the moment of inertia of the section. 


Also, d= ae where d is the deflection, 7 the half length of 
the beam, E the modulus of elasticity, p and y being the same as 
before. The proof deflection of the foors and their resistance to 
deflection are more complicated matters. Taking the simplest 
case of a single plate, with a straight taper from the middle line 
fixed at each end at the bilges, and loaded at the middle, the proof 
deflection and resistance may be found by the following formula— 


A. pr {Be—¥ or — 2 (log.o0.— log. bi} 
(a — 6)* b (a — 6); 


where d, p, / and E have the same meaning as in the previous 
formula, a is the half of the floor at the middle line, and b 
the half depth at the ends. With the load variously distributed, 
instead of concentrated at the middle, the formule become con- 
siderably modified, and further complications arise into which I 
will not at present enter. Applying these formule recently to the 
case of a vessel 284ft. by 34°2ft. by 24°5ft., the floor plates being 
23hin. by yin. and the upper deck beams 7in. by yzin. bulb iron, 
with double angle irons 3in. by 3in. by gin., we found the floors 
capable of much less proof deflection than the upper deck beams, 
although, of course, the transverse strength of the floors was far 
greater than that of the beams. The middle deck beams formed 
of angle irons 54in. by 3in. by y;in., with an iron deck jin. thick 
attached, have a proof deflection still greater than the upper deck 
beams, while the holi beams have each a proof deflection less 
than the u deck beams. As, however, they all have to deflect 
equally in the ship, owing to the rigidity of the pillars, the resistance 
of each to the actual deflection is below the proof strength nearly in 
the proportion the proof deflection in each case bears to the actual 
deflection. A pointarisesin applying these formule somewhat similar 
to the old ion so often di d about a vessel altering hersheer, 
whether the ends drop or the middle body comes up. It may be 
asked whether the middle line would go up or the bilges come 
down. There can be no doubt, however, that the nearly vertical 
sides of an iron vessel above the bilges form the most rigid parts of 
her in a vertical sense, far more so than the middle line, and in 
dealing with the effect of variations of weight and buoyancy on 
the bottom of the vessel, it is substantially correct to regard the 
floors as girders secured at each end with a load either concentrated 
at the middle or more or less uniformly distributed. The effect of 
the strain on the beams is interesting to follow. If they were simply 
supported at each end, the greatest bending moment on the beam 
would be at the middle line. The ends, however, are fixed in 
direction by the beam arms attached to the frames and by the 
stringer plate. The consequence is that the beam is incapable of 
so much deflection, but is stronger, and the breaking moment at 
the beam ends is as great as at the middle line. It is not uncommon 
in cases of damage from grounding to find some of the beams 
broken at the middle line and others at the beam arm, but on 
opposite edges. When an upward bending moment comes on the 
beam the tendency is to draw the side of the vessel inwards, but 
when it is a downward bending t the tendency is, owing 
to the round of the beam, to push the side outwards. In any case 
this tendency has to be counteracted by the broad stringer plate 
on the beam ends, which performs this important duty as well as 
that of distributing the strain from the beams on the side, and 
bringing the side new g into play. A somewhat similar process 
of investigation has to be followed in ascertaining the relative 
degrees of flexibility of the several parts of the vessel’s sides 
against lateral forces, but I need not go through them in detail, as 
I am not prepared at the present time to lay before you a complete 
series of quantitative results, and without them but little advantage 
could be secured. Among the forces which act on a ship are many 
which partake more of a dynamical than of a statical nature, and 
they are consequently more difficult to deal with scientifically. 
Even in the pure hogging and sagging strains the effect of vertical 
motion in reducing the hogging and increasing the ing strains 
is often omitted, and we have perhaps not sufficiently tested the 
effect of hogging and ing strains in oblique positions of the 
ship while rolling. Among the forces acting on a ship at sea 
usually omitted from notice, is that which arises out of the 
lateral motion of the surrounding particles, when a ship is 
steaming obliquely across a series of long heavy waves. Ina wave 
300ft. long and 15ft. high, the velocity of the surface particles is 
6 2ft. per second. Those in the crests are moving forward, those 
in the hollows backward. If now we suppose a vessel sufficiently 
oblique to these waves to bring the fore and after bodies in the 
crests of two succeeding waves and the middle body in the hollow, 
there would be a very considerable lateral bending moment, as 
well as a twisting force. The two ends would endeavour to move 
on with the velocity of the water in the crests, the middle body 
would endeavour to recede with the water in the hollow; and 
soon these tendencies would have become entirely reversed, the 
middle body being in the crest and ogame | to move with it, 
while the ends are being dragged in the opposite direction, Between 
these two alternating tions, the lateral forces on the ends 
will not balance each other, and the vessel, relieved of the strains, 
begins to yaw. Those forces can be measured, and I hope on some 
future occasion to be able to give quantitative results. In the 
meantime, I have only been able to lay before you an imperfect 
sketch of a train of thought we are endeavouring to follow out at 
Lloyd’s Register, in the hope of being able to throw some fresh 
light upon the strains and strength of ships, a subject the enor- 
mous difficulties of which we are conscious of, as we are of the 
responsibility resting upon us to deal with it broadly and intelli- 
gently. Speaking for myself, Ican say, that placed as I am at 
Lloyd’s ister, with colleagues capable and willing to face any 
set of calculations, however laborious and , and under the 
guidance and advice of seniors, known to you all for their vast 
practical experience and ripe judgment in all matters relating to 
ship construction, I do not despair of arriving at results more 
satisfactory and more definite than we have yet reached ; and I 
trust we shall soon see an og number of other workers in 
the same field, which is one full of interest, and so far as I can 
judge, is of almost unlimited extent. 
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Wits the accompanying engravings we illustrate a ship’s log | certain defects in the gauge, simple as it was, which interfered 
or speed indicator, patented by Mr. W. de Normanville, of Bridge- | with its popularity. The great obstacle to their more general 
road, Hammersmith. Fig. 1 is a longitudinal section of the | use was the amount of care required in their manipulation. 
apparatus ; Fig. 2 is a transverse section ; Fig. 3 isa plan with | They had two cocks of different sizes, and there were two ways 
some of the parts removed ; and Fig. 4 represents separately the { of turning them by different sized spanners. The cocks are not 
dial and index. «ais the case of the instrument ; it is con- | unfrequently improperly used, causing the loss of the condensed 
structed of cast iron, and is provided with a hinged lid a’, imme- | water in the syphon pipe, when steam got into the gauge, des- 
diately beneath which there is a plate of stout glass secured in | troying the india-rubber rings joining the glass tube ; a leak 
a watertight manner. Lugs are provided, by which the instru- | was thus caused, and then a complaint was made against the 
ment is secured to the rail of the ship or vessel ; a* is a stuffing | gauge. 
box in the side of the case to receive a spindle 4, carrying a | 
universal joint 5', through which the connection with the rotator 
is made ; a° isa screw plugin the bottom of the case, which, | 
when taken out, leaves a hole admitting of the introduction of a 
turnscrew to insert or remove the small screw pin b?, by which 
the spindle } is held in a socket c’ at the end of the axisc. The 
frame which carries the axis c and the other working parts of 
the instrument is fixed to the bottom a? of the case, so that the 
whule of the mechanism comes out with the bottom when that 
is removed ; c” is a disc on the axisc; it bears against friction 
rollers d d, mounted on the frame so that the axis may revolve 
freely, notwithstanding the strain to which it is exposed in tow- 
ing the rotator through the water ; c® is a pinion on the axis c ; 
it drives a wheel ¢' on an intermediate axis ¢, on which again is 
a pinion e*, driving a wheel f! fixed on an axis f; f® is another 
similar wheel on the same axis, but able to turn upon it. It is 
fixed to the spring box g, in which is a coiled spring, having one 
end fixed to the axis, and the other to the interior of the spring 
box. This arrangement constitutes a regulating apparatus. The 
spring being wound up by the action of the rotator is the main- 
taining power driving the indicating instruments, to which it 
imparts aregular velocity free from sudden changes. The wheel | 
f* drives a pinion on the axis h, on which is also a spur wheel | 
h?, gearing with a pinion on the main axis 7. In the middle of | 
the axis i is a pin, which serves as an axis for the two weighted | 
arms kk; they have weights at their ends arranged so that the 
divergence of the arms is not affected by the pitching of the | 
vessel, J 71 are links connecting the arms k with the sliding 
collars m m. When the instrument is in use the centrifugal 
action of the weighted arms compresses the springs  n, more or 
less, according to the speed of rotation. On one of the collars 
m there is a disc m', against which a friction roller 0’, carried by | 
the lever o bears. The lever o carries at its upper end an are, 
attached to which is one end of the fine chain wound round a 
barrel at g', on the axis on the index. + is a light spring sur- 
rounding the axis q*, and attached to it at one end, whilst the 
other end is fixed to the frame ; it serves to hold the index back 
against the action of the lever o to keep the chain p always tight, | 
and to hold the roller o' against the disc m'. The dial is 
graduated to indicate the speed of the ship in knots per hour. 
The prime motor of this instrument is a small screw or rotator | 
similar to that used in other logs drawn after the vessel by a line | 
some 150ft. in length. The shaft of the rotator is about 12in. | Km 
long, by about lin. in diameter, made of such specific gravity | F/C. + 
that if left to itself it would slowly sink, but is easily kept up by | 
the line to which it is attached, drawing it through the water, ‘ 
some 8ft. below the surface. This rotary motion of the screw is | ba 
conveyed by the line to the rest of the mechanism. | 











The Allan gauge has lately been improved by Mr. Alexander 
| Allan, junior, of Scarbo: His improvements have obviated 
| the defects and simplified the manipulation. 

with one of the cocks and the loose spanners, 
handle on the remaining cock, and confined its movement to one 
way of turning within a quarter of a circle between two stops 
marked “ open” and “shut.” 

The principle on which it works consists in indicating pressure 








ALLAN’S PRESSURE GAUGES. 


1n our impression for the 25th of May, 1860, we illustrated and 
described a pressure gauge invented by Mr. Alexander Allan, of 
Perth. Nearly 2000 of these gauges were sold in the fourteen 
years which Mr. Allan’s patent lasted. There were, however, 





by the compressed condition of a measured volume of air within 
the gauge tube ; this is acted upon by water—condensed steam 
—as a piston, contained in a bent pipe attached at one end to 
the gauge, and at the other to the boiler or vessel whose pressure 
is to be indicated. The gauge is a hollow pillar of brass of a 
differential internal capacity, connected by at top and 
bottom to a glass tube in which the surface water line indicates 
the pressure opposite a graduated scale. There is, as we have 
said, but one cock on the gauge worked by a handle with pointer 
P moved over a quarter of a circle only between two stops. 
The pointer P at “ open” is open to the boiler to show pressure, 
and P at “shut” for admitting a new spring of air into the 
gauge by apertures opened to the atmosphere. On the lower 
part is the usual screw union for connecting the gauge with the 
steam space of the boiler, by the exposed bent pipe which will 
collect clear water by condensation. In order to work the gauge 
it is necessary to begin with the pointer P at “shut;” the 
exposed bent pipe will soon condense steam to give a supply of 
water, which will be known by the reduced temperature of the 
pipe. When sufficient water has been collected in the bent pipe, 
the pointer is turned tu “open,” when the water will rise until 
its level shows the pressure. The first indication may not be 
correct from the presence of some air in the bent pipe over the 
true measure; by again turning the pointer P to “shut,” the 
incorrect spring and water will leave the gauge and a new spring 
of air will be admitted. On re-opening the cock the true pressure 
will be shown in the glass tube opposite the index. With a 
supply of water in the bent pipe this test or correction can be 
repeated hourly, but it is not necessary to change the air spring 
for months. In the accompanying engraving, Fig. 1 is a front 
elevation of the gauge, showing the glass tube, part index on 
pillar, stops “open” and “shut,” handle and pointer P at 
“open ” to show pressure ; Fig. 2 is a side elevation in section 
showing passages connecting the gauge with the glass tube, the 
nut 6, washer 7, india-rubber rings 8, cock and passage 4 and 5, 
and the position of 5 to 10, with pointer P at “open.” Fig. 3° 
gives end sections of cock and plug at 4 and 5, showing the 
position of the passages, 4 and 5, in the plug to 9 and 10, with 
the pointer P at “open”; the angular line shows the direc- 
tion of the handle and pointer P ; Fig. 4 gives similar sections, 
and shows the position of the passages 4 and 5 to 9 and 10, 
changing the air spring, the angular line showing the direction 
of handle and peinter P at “shut.” This simple and 
ingenious gauge deserves more notice and popularity than it has 
received. The old Allan gauge has been worked with great 
success for many years, and the new gauge is much better in 
every respect. 








ELLIOTT AND BURNETT'S ECCENTRIC VALVE. 


THE accompanying illustrations show the construction of a 
stop valve made by Messrs. Elliott and Burnett, of Stockton-on- 
Tees, called by them an eccentric valve. The valve, however, is 
really mounted upon a short-throw crank, and is guided by a 
pair of small projections running upon similar projecting strips 
in the valve case. The opening or closing, as will be seen, 
may be almost instantaneous, and one advantage is that, in case 
of accident or any cause making it necessary to close the valve 
with great. promptness, an excited person could not make any 
mistake by opening in place of closing the valve, as less than one 
revolution of the hand-wheel either way, closes it. The makers 
prefer that the steam should be admitted on the valve seating 
side of the case opposite to the letter s, in order that the steam 
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should, when shut off, be also shut off from the packing on the 
valve spindle, when made tight in that way, in place of with the 
cone seating as shown in the illustration. There is one objection, 
however, to this, namely, that if the packing by wear became 
loose the steam might open the valve. The spindle, however, 
only being turned usually through one, or a-half revolution, the 
packing will last tight for a very long time, and might in some 
situations never need renewal. Inthe valve spindles, as shown 
made tight with a cone seating, sufficient tightness and friction 
to prevent the undesired movement of the valve, and to make it 
remain in any position for regulating, is secured by means of the 
spring washer under the nut on the top of the spindle. - 
This form seems to us to recommend itself as the better one. 
The valve is very simple, the screw employed on most valve 
spindles is avoided, and we understand it works well in practice. 








TuE Belgian Government has issued new rules for the applicants 
for patents of invention, which came into force on the first of the 
present month. The following are the principal points of interest : 
—The specification must be written on paper measuring 34c. in 
height by 2lc. to 22c. in width—l4in. by 83in. to 83in.—with a 
margin of 4c, to 5c.—lin. to 2in.—and must terminate with a 
complete resumé of its contents, describing the principal features 
of the invention without the use of drawings. e drawings which 
accompany the specification are to be made on linen paper of the 
same size as the paper on which the specification is written. They 
must be drawn according to rule, on a given scale, with black ink, 
excepting those parts which icularly characterise the invention, 
and which should be in another colour. 





194 


THE ENGINEER 








__ Smet. 14, 1677. _ 





‘THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


1631. Improvements in the Corrgers of Riverrinc Macutnery employed 
in the manufacture of boots. mill-straps, harness, hose-pipes, and 
similar articles, Joseph Appleyard, Bradford.—26th April, 1877. 

2310. Improvements in the manufacture of Exrastic Tices, Frederick 
Walton, Twickenham.—13th June, 1877. 

2448. Improvements in the Connections of Rops and Tunes, and in the 
manufacture of wood screws and other spikes or pins, Richard Richard- 
son, Lowdham, Nottinghamshire.—25th June, 1877. 

2956. Anew or improved instrument for Perrorminc Gymnastic EXer- 
ciszs, John Henry Johnson, Lincoln’s-inn-fields, London,—A commu- 
nication from Charles Klemm, Riga, Russia. 

2961. An improved Faucet or Cock, William Edward Gedge, Wellington- 
street, Strand, London.—A communication from Henry C. Meyer, Ber- 
lin.—2nd August, 1877. 

2998. Improvements in the method and means for Exurprtine Brits of 
Fare or Menu at hotels and other places, George Adams, Islington, 





London. 
3009. Improvements in Sewrnc Macurnes, and in appliances connected 
therewith, George Moss, London, William Stirling, and 


aeons Whitley Thomson, Glasgow, Lanarkshire, N.B.—7th August, 

ate 

3023. A new or improved Avromatic Apparatus for Esecrinc WATER or 
other fluids from steam cylinders, chests, and pipes, or other vessels, 
pre eny F~3 receptacles, Robert Montgomery, Greenock, N.B. — 8th 
August, 1877. 

3065. An imp t or impr ts in Brartes for the axles of 
bicycles and for other rotating axles or shafts, James Douglas, Coven- 
try, Warwickshire.—1l0th August, 1877. 

3069. Certain improvements in the construction of UmMBRELLA® or other 
similar articles, Simon Si , Bishopsgate-street, London. 

8071. Improvements in Ice-makinc MacuINERY, Edward Griffith Brewer, 
Chancery-lane, London.—A communication from Albert Albertson, 
Jersey, U.S. 

8073. Improvements in the means of and apparatus for ExTINcuIsHING 

Sparks from locomotives, farm-engines, steamers, and the like machines, 
Frank Wirth, Frankfort-on-the-Maine, Germany.—A communication 
from Rudolph Wolf and Arminius Rauschenbach, Buckau, Germany.— 
llth August, 1877. 
75. Improvements in or applicable to machinery for CuTtrxe the Exps 
of ““Lappinc Boarps” and other analogous purposes, singly or in com- 
bination with machinery for dowelling in the construction of packing- 
cases, James Smith, Sale, Cheshire. 

3077. Improvements in Looms for weaving, William Stead and James Con- 
long, Radcliffe-bridge, Lancashire. 

3031. Improvements in apparatus for Overcomine the Back-LasH experi- 
enced in machines used for the purpose of drying, parts of which are 
also applicable to other machines where tubes are employed for the 
conduction of cold or heated air, Henry Wilson Kelly ont John George 
McEntagart, Dublin, Ireland. 

8983. Improvements in the manufacture of Wire, William Robert Lake, 
Southampton - buildings, London. — A communication from William 
Bansen, Bodenbach-on-the-Elbe, Austria. 

3035. Improved apparatus to be employed in the Hecxtine of Frax or 
other fibrous substances, Alexander David Robertson, Montrose, N.B. 
—13th August, 1877. 

3986. Improvements in apparatus for Trctrxc and Empryrnc VEssELs 
containing aie. Ishmael William Lister, Merefield-street, and 
Albert Edward Shepherd, Mitchel-street, Rochdale. 

3037. Improvements in the manufacture of VeceTaBLe and ANIMAL)Foop 
Preparations, Campbell Morft, Southampton-buildings, London. 

3038. An improved apparatus for Cotectine, lifting, conveying, ele- 
vating, and depositing Hay and Corn Crops, straw, grass, and other 
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analogous materials, John Banks Taylor, P 
N.B. 
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$090. Improvements in MancmoTive Venictes for running on common 
roads, William Stanley Lewis, Wolverhampton. 

3091. Improvements in Ecc Wuisks or Beaters, Luke Collier, Rochdale, 
Lancashire. 


3093. An improved method of Harpenine or TovcHENtNG Grass, and 
apparatus therefor, Theodor Bock, Mincing-lane, London.—A commu- 
nication from A. Neeser, sen., Augsburg, Bavaria. 

8034. Improvements in the means employed for Exnisitoyc Pictures or 
other works of art in combination with boxes or cases containing 
fancy articles or other merchandise, Thomas Bradford Bates, Crown- 
court, Aldersgate-street, London. 

3096. Improvements in the manufacture of agents in the PurIFicaTION of 
Sewace and for other purposes, George Fournier, Boulevart de Stras- 
bourg, Paris. 

oS . e in Spryxixc, Joseph Bottomley, Buttershaw, York- 


shire. 
3098. Improvements in Emeromertnc Macurinery, Joseph Lindley, 
Manchester. 


3099. An improved process or method of Treatrnc Woop to preserve the 
same from decay, John Newton Sears, Fenchurch-street, London.—A 
communication from Louis 8. Robbins, New York, U.S. 


3100. Improvements in Rearixc and Mowrne Macnurves, James Edwin 
Phillips, Grantham, Lincolnshire.—14th August, 1877. 

3101. Improvements in Opgratinc or Workinc Rattway Brakes, 
William Cooke, Southampton-building don.—A communication 
from Joseph Clark, St. Petersburg, Russia. 

3102. Improvements in the construction of Fire-proor CEeILines and 
FLoors, James Moore, Watford, Hertfordshire. 

3103. Improvements in the ~ acre for Burtprxc in Concrete, Charles 
Henry Simmonds, Sheffield. 

9104. New or improved machinery or to be used in Curtine or 
ORNAMENTING Articles of Grass, Thomas Arthur Seago and Frederick 
Charles Klosz, 2) 2 

—— Improvements in Knirrme Macunrery, William Jackson, Edin- 

ure! 

3109. A new or improved Potisntxe Macutve, Peter Jensen, Chancery- 
lane, London.—A communication from Dr. Emil Jacobsen, Berlin. 
Germany. 

3110. Improvements!in Covers for Ricxs, Joseph Whithy Light, Win- 
ford, Bristol. 

3111. Improvements in Compressine and Packinc Hay, wool, cotton, 

dst. , Maxime Lah is, Boule- 





and other voluminous fibrous 
vard de Strasbourg, Paris. 

3112. Improvements in Locomotives and other steam engines, surface 
condensers, and water tanks for condensing, William Turnbull, Chel- 
35 taprevelnhdhaitiinetinhatsi P. ds 

3113. Improvemen' and applicable MBRELLAS, PaRAsoLs, and Sun- 
allow g Claude William Fox, Birkenhead, Cheshire. 

3114. Certain improvements in Paper Cortixc Macuines, James Salmon 
and Robert Craib Ross, Manchester. 

8115. Improvements in the Treatment of Restpves of Wive for manu- 
facturing tartaric acid and tartaric salts, Frank Wirth, Frankfort-on- 
the-Maine, Germany.—A communication from Franz Dietrich, Murten, 
Switzerland, and Guido Schnitzer, Schwibisch-Hall, Germany.—15th 
August, 1877. 

3118. Improvements in Bicycies, Charles Carter, Brixton, Surrey, and 
Newton Wilson, High Holborn, London. 

8119. Improvements in VenTILaTING APPARATUS to be applied to water- 
closets. David Gill, Weston-super-Mare, Somersetshire. 

2120. Improvements in Suspexpinc Seats, Coucnes, and BerTus on 
Surppoarp for the prevention of sea-sickness, George Ovid Topham, 

Vale, London. 

3121. Improvements in Encines and apparatus for the propulsion of 
vehicles on roads and rails, George ey Wilson, George Duncan, and 
William Ashley Wilson, Liverpool. 

3122. Improvements in Gas Motors, George Ashley Wilson, George 
Duncan, and William Ashley Wilson, Liverpool. 

3123. An improved method of Formine Patterns or Desicns on felted 
fabrics, Edwin Thurmand, Datley, Yorkshire. 

= Improvements in Pistons, Thomas Adams, West Gorton, Man- 
chester. 

3126. An improved Composition for Preservinc Stone and Woop against 
decay and heat, applicable also for the manufacture of materials for 
peaneens purposes and statuary, John Collins Russell, Wimbledon. 

urrey. 

$128. Improvements in Postat Enve.Lopes, William Robert Lake, South- 
ampton-buildings, London. — A communication from Charles K. 
Marshall, Vicksburg, Mississippi. George Elliot, New York, and Mary 
Boyd Cummings, Washington, U.S. 

3130. An improved apparatus for LupricaTinc CARRIAGE AXLE-TREES and 
for similar purposes, William Robert Lake, Southampton buildings, 
London.—A communication from Waldron Yates Selleck, New York, 
U.8S.—16th August, 1877. 

3132. Improvements in or applicable to Furnaces for steam hoilers and 
— purposes, Ellis Butterworth, Calder Cottage, Rochdale, Lanca- 


shire. 

3133. Improvements in apparatus employei in the Proputsion of Tram- 
way Cars by means of ropes, John Imray, Southampton-buildings, 
London.—A communication from William Eppelsheimer, San Francisco, 
U8. 








3134 Improvements in the construction of apparatus for ReeuLaTine the 
Consumption of Gas, Thomas Salkeld Borradaile, Union-court, Old 
unication from Michael Flurscheim, 


Broad-street, London.—A comm 
Gaggenau, Germany. 





3135. Improvements in DovsLine and Twisrine, and in apparatus con- 
nected therewith, Sidney Elmsley, Bradford, and Samuel Smith, 
Keighley, Yorkshire. 

$136. Improvements in Kitcuen or Cooxinc Ranogs, William Robert 
Maguire, Dawson-street, Dublin. 

~~ Improvements in Ciocxs, Henry William Ley, Bear-street, Lon- 

‘0 


iD. 
3138. Improvements in Boxes for shafting, and in hangers for the same, 
Joseph Tomlinson, Black Hawk, Colorado, U.S. 
3139. Improvements in the Recervine Instruments of Evecraic Tene- 
GRAPRS, in recorders for other uses, John Muirhead, jun., and 
Alexander ec uaeomeg | Regency-street, Westminster. 


=~ IVE, oto — g — jibe like Exornes, 
ames Pollock, Porson-street, Battersea-; and William Wilkinson, 
Wandsworth-road, Su “ 


rrey. E 
3141. Imprevements in the manufacture of Banps, Corps, or Roprs, 
Leecham Binns, Grove House, Oakenshaw, Low Moor, Bradford.—17th 


August, 1877. 
3142. Improvements in the construction of Setr-ionitinc and Iwex- 
TINGUISHABLE SieNaL Licuts for marine and other purposes, Nathaniel 





John Regent’s-park, London. 
3144. Iny ts in Woopscrews, and in the manufacture thereof, 
Herbert John Haddan, d, London.—A communication from 


Reinhold Boeklen, New York, U.S. 
3148, New or yg rte machinery and apparatus to be used in the 
manufacture of Learner, Arthur Wilson 


John James Palmer, and 
Thomas Henry Palmer, Walsall, Staff 


3148. Improvements in the Prevention of ‘Tworvstation in STEAM 


Boivers, and in them when foul, Johann Driedrich Petersen, 
Bi Warwickshire. — A communication from Robert H. 
Harcourt, © Mllinois, U.S, 


3150. Improvements in STILLIONs or a for portiug and tilt 
ale, , or other casks or barrels, Charles Herbert Holt” M pe nore 

3154. Improvements in Lockxnuts, and in the means of securing the 

same, Arthur Y ig Jacobs, Sheffield.— 18th August, 1877. 

= -~'paeene in Looms for weaving, Charles Barraclough, Halifax, 

or’ re. 

3162. Improvements in Dry Air REFRIGERATING, and in apparatus there- 
for, applicable to railway carriages and ships’ store rooms, and other 
stationary refrigerators, for the transportation and preservation of 
meat aod other perishable articles, Kennard Knott, South-street, Fins- 
bury, London. 

3164. Improvements in Macurves for Stvurrisc Horst Coutars, Alex- 
ander Melville Clark, Chancery-lane, London.—A communication from 
Benjamin Franklin Grayson, Luray, Virginia, U.S. 

3166. Improvements in and connected with Miye and other Pumps, 
William Allen, Kilbirnie, Ayr, N.B.—A communication from William 
Paris Barclay, Virginia, U.S. 








Patents on which the Stamp Duty of £50 has been Paid 


3012. Steam Tramway Cars, Joseph Apsey, Waterlo»-road, London.— 
_ Sete, 1874 . 

3014. BREECH-LOADING FIRE-aRMs, Jacques Philli: Pieri, Southampton- 
buildings, London. --—3ra September, 1874. ssl 

3033. CoaTine Steet, &c., with Gotp, &c., Jacob Baynes Thompson, 
Whitehall, Wravsbury —4th September, 1874. 

3028. Workixc Raitway Sienas, Robert Burn, 
September, 1874. 

3080. Tituinc Lanp, James Howard and Edward Tenney Bousfield, 
Bed: Sth September, 1874. 

3121. CLeanino Grain and Seeps, John Whittier Thropp, Liverpool.—11th 
September, 1874. 

3122. TREATMENT of HumaN ExcreMENT, Bricge Baron Standen, Shipley, 
near ford.—11lth September, 1874. 

3074 Preparinc Corion, &c., for Spixxinc, Henry Stocks Holt, Joseph 
Holt, and James Holt, Oldham.—7th September, 1874. 

— Francis Goold Moroney Stoney, Glasgow.—1lth September, 

8 


1874. 

3059. CincULAR Macutyes, Robert Belshaw, Nottingham.—7th September, 
1874. 

3097. Fittinc Botries, &c., Alexander Melville Clark, Chancery-lane, 


London.—9th September, 1874. 
3101. DiscHareine Borries, Thomas Atkins, St. Albans,—10th September, 
1874. 


jun., Epsom.—4th 


3150. Propuctne Fac-simice Cortes of Writinos, &c., Eugenio de Zuccato, 
Frith-street, Soho.—15th September, 1874. 

3087, TreaTMeNT of Su_pHuR, John Potter Wilkes, Trinity-square, Great 
fet age and Anthony Aunier, Notting-hill, London. — 9th 

, 1874. 

3090. Breecu-Loapinc Guns and Riries, William Wellington Greener, 
Birmingham.—9th September, 1874. 

3099. Propvcrsc Desiens of Dirrerest CoLovrs, Frederick Weaver 
Oliver, Gloucester-street, Park-street, Camden Town, London.—9¢/ 
September, 1874. 

8199. MasuFacTtuRING Manure, John Howard Kidd, Wrexham.—l9th 
September, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 

2452, Exvastic Tires, William Erskine Bartlett, Edinburgh. — 10th 
September, 1870. 

2454. Fisrocs Mareriats, Theophilus Westhorp, West India Dock-roa4, 
London.—1l0th September, 1870. 

2508. Forminc Wire into Srizat Coits, Hamilton E. Towle, Newgate- 
street, London.—17th September, 1870. 





Notices of Intention to Proceed with Patents. 


1080. Ratuway Wacon Brakes, Arnold Budenberg, Manchester.—A com- 
munication from Julius Félsche and Bruno Lange.—17th March, 1877. 
1631. Currers of Rivetrinc Macuines, Joseph Appleyard, Bradford.— 
26th April, 1877. 

1646. InpicaTinG the Lever of Water. Robert Rayne and Robert Charl- 
ton, Newcastle-on-Tyne. 

1648. Dyxzinc Fevt, &c., George Cantrell Gibbs, Brentford. 

1652. Hypravu.ic Lirts, James Leonard Plimpton, Bedford-place, London. 
—A communication from Henry Richards Plimpton.—27th April, 1877. 

1680. Rattway, &¢., Sprixcs, James Samuel Mellor, Sheffield. 

1681. Frre-arms, George Vincent Fosbery, Weston-super-Mare.—30th 
April, 1877. 

1696. Comping Woot, &c., Frederick Henry Wright, Halifax. 

1697. MecuanrcaL Prorutsion of Venicies, George Bell Errington Gallo- 
way, Gracechurch-street, London.—lst May, 1-77. 

1708. Preservine Ecos, Christoforo Muratori, Hackney, London. 

1711. Apparatus for Smoxinc Tosacco, Hermann Homfeldt van der 
Werff, Fleet-s London.—2nd May, 1877. 

1718. Fer, Ri Westwell, Rawtenstall, Lancashire, Richard Law, 
and James Rothwell, Newchurch, near Rawtenstall. 

us a Bearincs for TRAVELLING Craves, &c., William Holmes, 

e . 

1722, Ftourn Purirymnc Macutves, Charles Hopkinson, Retford, Notting- 
hamshire.—8rd May, 1877. 

1735. 4: Sienats, Harry Robert Kempe, Piccadilly, London.—4th 
May, 1877. 

1745. Exvezores &c., Edwin Sturge, Penton-place, Newington. 

1746. Spinnine Woot, &c., Henri Adrien Bonneville, Piccadilly, London. 
—A communication from Bélisaire Soiblin. 

1755. VentitaTors for Bur_pinos, &c., Charles Henry Addyman, Leeds. 
- -A communication from Thomas William Bracher. 

1761. Pristine from Puncturep Stencivs, Joseph Wilson Swan and Isaac 

» Newcastle-on-Tyne.—5th May, 1877. 

1764. Lagutisc Rattway Carriaces, George Westinghouse, jun., Liver- 
pool —A communication from Abraham H. Phillippi. 

1765. Carp Tasies, Antony Lampre, Paris. 

1775. Hammock, William Robert Lake, Southampton-buildings, London. 
—A communication from D’Amora Pasquale. - 7th May, 1877. 

1782. Hixogs, Francis Edgar Martineau, Birmingham.—sth May, 1877. 

1798. Pumps, Docile Dutot and Edmond Colette, Paris. 


| 1801. Inpex for Lepcers, &., Joseph Burch, Stockport. 


1802. PenHoLpErs, Joseph Burch, Stock: 

103. Steaminc Anima Foon, Joseph Burch, Stockport. 

1805. Water Meters, Auguste Diilken, Prussia.—9th May, 1877. 

1820. Wrappers or Exvevopss, Cyrus Eskrettand William Henry Searle, 
Kin, m-on- Hull. 

1828. Grispive Mitts, William Newzam Nicholson and William Mather, 
Newark-upon-Trent. 

1831. Kerrie, Frederick William Nunns, Teddington, Middlesex.—10th 


May, ‘ 

1847 Troupens for Cuttinc Too.s, Thomas Sagar and Benjamin Sagar, 
Burvley.—12th May, 1877. 

1886. Recisterine Apparatus, William Robert Lake, Southampton- 
buildings, London.— A communication from Hamilton Ela Towle.—14th 


May, 1877. 

1902. G iosrrine Sucar Cane, William Lloyd Wise, Chandos-chambers, 
Adelphi, London,—A communication from Dr. Friedrich Loewig 
and Gustav Loewig.—15th May. 1877. 

1912. Screw Wrencues, Alfred Vincent Newton, Changery-lane, London. 
—A communication from Benjamin Lindley Walker.—-16th May, 1877. 
1946. Rorary Exnoives and Pumps, Thomas Bruce, Shotley Bridge, 

Durham, and John Robb, Stepney, London. 

1952. WasHinc Macetnes, William Peel and John Brown, Leeds. 

1956. VeLocirepes, James Starley and John Marshall Starley, Coventry. 
—18th May, 1877. 





2003. OnnamentTING Cutna, &c., Alexander Melville Clark, Chancery-lane, 
London.—A communication from Samuel Mortimer Adams,—i2ad May, 
1877. 

2022. Locks for Doors, John Hawkins, Bayswater, London.—24th May, 


187i. 

2080. Tunes of Copper, Charles Walker Torr, Birmingham,—29th May, 
1877, 

2256. SELY-DELIVERING Reapine Macuines, William Wilson, Bebington, 
Cheshire, and William Isherwood, Bedford.—9th June, 1877. 

2312. Comps, Charles Joseph King, Holborn-bars, London. — A communica- 
tion from Stanislas Heury Corbeels.—lith June, 1877. 

2331. Paore.tine Vessets, Richard Clear Parsons, Connaught-place, 
London.— 14th June, 1877. 

2344. Steam Enoines, Charles Algernon Parsons, Connaught-place, 
London, —15th June, 1877. 

“" he sk’ grm Borrces, Robert John Smith, Manchester,—19th June, 


1877. 

2396. IRowinG Macutnes, Henry Edward Newton, Chancery-lane, London. 
—A communication from Thomas Shires Wiles and Alonzo Pelton 
Adams,—20(h June, 1877. 

2441. Marine Evoine Governors, Joseph Warren Fowle, Boston, U.S.— 
—23rd June, 1877. 

2448. Woop Screws, &c., Richard Richardson, Lowdh 
shire. 25th June, 1877. 

ae! —- Appuiances, Hesketh Hughes, Homerton, London.—2nd 

¥, D 

2909. CorTRoLLINnG the Transmission of Exectric Currents, Thomas 
Alva Edison, New Jersey.—s0th July, 1877. 

2914, Toou-HoLpeRs, John Dubois, Liverpool.—Partly a communication 
from Edward F. Beugler. 

2924. Rerininc Sugar, Hugh William Walker and Thomas Law Paterson, 
Greenock, N.B,—3lst Juiy, 1877. 

2009. Treatment of AmyLaceovus Sunstances, John Henry Johnson, 
Lincoln’s-inn-fields, London --A communication from Albert Fesca and 
Luigi Chiozza. 

3009. Sewinc Macuines, George Moss, London, William Robert Stirling 
and Frederick Whitley Thomson, Glasgow. —7th August, 1877. 

3081. Overcomixe the Back-Lasa in Dryinc Macutnes, Henry Wilson 
Kelly and John George McEntagart, Dublin.—13th August, 1877. 

3087. AnimaL Foop Preparations, Campbell Morfit, Southampton-build- 
ings, London. 

$090. Manumotive Venicies, William Stanley Lewis, Wolverhampton. 

3096. Purirication of Sewace, George Fournier, Paris. 

3097. Spinnixc, Joseph Bottomley, Buttershaw, near Bradford.—1l4th 
August, 1877. 

$134. Recutatine the Consumption of Gas, Thomas '‘Salkeld Borradaile, 
Old Broad-street, London.—A communication from Michael Flurscheim. 

$136. Cooxine Ranoes, William Robert Maguire, Dublin. 

31387. CLockxs, Henry William Ley, Bear-street, London.—l7th August, 
1877. 

2162. Dry Arm Rereiceratino, Kennard Knott, South-street, Finsbury, 
London.—20th August, 1877. 
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= office of the Commissioners of Patents within twenty-one days after 
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Prepared by ourselves expressly for THE ENGINEER at the office oy 
Her Majesty's Commissioners of Patents, 





4866. Ramway Wueets, J. Arinstrong.—Dated 16th December, 1876. 4d. 
The disc of the wheel is formed of two wrought iron plates bellied out- 
wards. Between them, where they are united to the boss, is placed a 
wrought iron hoop; plates and hoop are combined to form one solid mass 
by casting the boss thereon. 
4885. Dressivo anp Cieanine Grain, J. Gebbie.—Dated 18th December, 
1876. 6d. 

This relates to use of a sifting screen with perforated double bottoms, 
shifting over each other to give different sizes of holes; also to winnowing 
mechanism in which the grain is led into the fanners and propelled by 
the blades into the air ducts along with the air. The air fan has a long, 
narrow air and grain discharge duct rising at a considerable “7 from 
the under side ; the grain is thrown against the top side of the duct and 
rebounds, again crossing the air current. Receiving compartments (with 
projecting lip on their lower edge) are placed on the lower side of the 
duct, 

4926. Distitiinc, A. Steenderg.—Dated 20th December, 1876.—(4 com- 
munication.) 6d. 

The apparatus is of two kinds, for use without or with coal; they may 
be combined. In the former case, there is a tube through which the 
vapours of the spirits enter, a room for cooling inside, and one for cooling 
outside, both fitted with cold water which passes through. An air valve 
is fitted in a metallic plate with small round holes between each division 
of the apparatus. Coal, where used (refently incandescent and well 
burned) is laid ona metallic net in the apparatus; through this the 
spirit vapours pass, and after condensation, dropdown. In the 
boiler, a spiral pipe for steam is placed near the bottom. It is claim: 
that the apparatus gives spirits with 95 and 97 per cent. of alcohol. 
4958. Repucinc Metauiic Ores, J. Jreland.—Dated 22nd December, 

1876.—( 4 communication.) 6d. 

This relates to improvements on No. 1795 of 1872. A vertical retort is 
combined with a gas producer and with circulating pipes fitted with 
valves, a current being produced by a funnel or steam jet. The a, 
ture in the reducer is regulated by passing through it a portion of the 
return gas. The reducer and gas producer are both fed through tubes 
surrounded by hot gas, whereby the ingoing materials are dried. 

4963. Dressinc anp Movuupixc Stone, 4A. M. Clark.—Dated 22nd 
December, 1876.—(A communication.) 10d. 

A nut, carrying the cutting mechanism, is traversed to and fro on a 
horizontal screw. The stone rests on a movable bed, and the tool 
descends on the stone (percussively), being raised by the motion of a cam 
acting at one end of the lever which actuates the tool-holder in a guide. 
Acurrent of air from a bellows passes through an india-rubber tube 
carried by the guide, and biows away the dust as produced. The carriage 
can be screwed to and fro across the stone. 

4973. Drvine Fiowr, F. Render.—Dated 23rd December, 1876.—(Not pro- 
ceeded with.) 2d. 

The flour is put in a vessel mounted on hollow axes, through one of 
which (turned up above the level of the flour) air is exhausted, while 
steam is admitted through the other to a coiled pipe round the vessel 
(which is rotated). 

5000. Orpnaxce anv Provectites, H. E. A. Hellhog.—Dated 27th 
December, 1876. 6d. 

This relates to shells charged with dynamite, nitroglycerine, or nitro 
preparations, and ordnance for firing them. The projectile has spring 
appliances as guides and for retardation at the rear and in front, and the 
gun tube tapers off to a larger diameter forwards. The front section of 
the projectile has a double-domed cap with pin, which pressed inwards 
drives striking bolts into the percussion capsule inserted into the 
dynamite or otber charge, which, in a liuen bag waxed internully, is 
placed in a gutta-percha lined chamber, and pressed against by a wooden 
disc on springs at the rearend. On the rear end is screwed a section 
containing a number of steel propelling tubes (say five round a central 
tube); these are filled with flour powder impregnated with nitroglycerine. 
They become ignited simultaneously. A rotating screw is adapted behind 
the tubes. ; 
5056. Grinpixc, CrusHine, AND SEPARATING Cratn, &c., G. B. Sherwin. 

—Dated 30th December, 1876. 10d. 

At the periphery of two parallel rotating rings (or discs, &c.), fixed on 
a central shaft, aré a series of steel crushers or beaters extending between 
the rings, their crushing surfaces inclined towards the path of their 
motion; these operate ang with notched or serrated surfaces in the 
casing. The material is fed through a hopper, and after crushing is 
carried by the blast up an inclined widening trunk, which has successive 
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openings on its under surface for passage of the (snecessively finer) 
ertishing material. The blast returns ultimately to the machine by a 
return pipe. 

16. CLeaninc Sup Borroms, H. J. Cole,—Dated 1st January, 1877. 6d. 

A brush, with or without scrape blades, is rotated (from the deck) in 
contact with the hull, and made to travel up and down by means of a 
winch on deck and a block at the keel, both of which are alsc adapted to 
be moved along endwise, The brush frame is held by two Vaucanson 
chains, and the brush is rotated by teeth (on a spindle) engaging in the 
links of these chains. The keel block is held by a rope or chain from 
over the opposite side of the vessel, 

1'7. Spring Biocks For Sutrrina, &., RX. A, Ray and J. Nicholson.—Dated 
2nd January, 1877, *6d. 

A long iron bolt having a shackle at the lower end, and screwed at the 
upper, is passed through a vertical tube in the block between two saeave- 
holes, The axle of the two sheaves passes through a slot init. Over the 
top of the bolt are passed ® number of alternate iron and india-rubber 
washers, which are held’in place by a nut screwed down on top, (There 
are some modifications where the block is made in two pieces.) 

19. Stare Roors, &c., W. H. Kershaw.—Dated 2nd January, 1877. 6d. 

This consists in fastening slates to the laths by means of plates fast- 
ened or clipped to the laths, so that the slates can be easily removed, when 
necessary. 

29. CLocks, &e., W. Gillet and C. Bland.—Dated 2nd January, 1877. 8d. 

This relates to a “ toire” arrang t of cams and springs for 
producing a more ~ force on the escapement of clocks, also to pre- 
venting iriction and concussion on the stops, and allowing the hands to 
advance by sudden jerks ; further, a chr pe arrang t, in which 
each drum contains its own moving force independent of the other. 

88 Bicycres, J. R. Dedicoat.—Dated 3rd January, 1877. 6d. 
At the upper part of the steering fork is a pin working with > 
spring in a socket (the usual spring is dispensed with). The saddle is 
ttached with a ble clip to the tubular back bone, through which 
a cord to a self-adjusting brake, actuated by a spiral spring. The 
two sides of the treadles have corrugated or embossed india-rubber sur- 
faces. The step is attached to a rod working in two brackets and having 
a spiral spring on it between the brackets, which spring assists in 
mounting. The invention comprises also a wrench, alarm bell, &c. 
46. Sprino Marrresses, J. Black.—Dated 4th January, 1877. 4d. 

This ists in a bination of several series of coiled springs (placed 
horizontally) with series of narrow strips of metal, in alternate rows. 
The laths and springs are connected by wires, and the sides and ends 
have hooks, wires, &c,, for attaching to the sides and head and footrail 














and set at an angle to each other. They communicate, on the other side 
of the plate, with a narrow water chamber, which widens considerably 
at the upper part. Water is admitted below and circulates through the 
syphon tubes; the steam passes from the top of the water chamber into a 
wide chamber, extending also across the furnace, and is superheated. 
1'70. SnorinG Vesseis anv Docks, &., J. L. Clark and J, Standdeld.— 
—Dated 12th January, 1877. 8d. 
To lift vessels over a shallow bar, ¢g., a floating dock is used, with 


been brought into 


floated over the bars. Tho system is applied in other cases with modifica- 
tions. 
171. Uricisinc Siricares AnD ALuMUsATes or Lime ayp MaGyesi, 2. 
Solway.—Dated 12th January, 1877. 4d. 
This relates to applying the subst to facture of chloride 
of lime and of precipitated silica and alumina; to extraction of chlorine 
from bydrochloric acid ; to ducti ipitated silica and alumi 








5 gallons of water. To the strained liquor is added 1 ib. of soap, and it 
is again boiled, strained, and cooled, and the yellow ammonia added. 
229. Connective Linke For Cuarns, A. M. Clark. —Dated 17th January, 
1877.—(A communication) 6d. 
The link is made in two equal parts, attached and swinging open at 
the centre on a pivot or pin, the ends being bevelled and lapping on each 
other, and each having a feather or lug with a corresponding recess to 


' receive the lug when closed to prevent spreading. 
fiexible air bags fixed on its bottom ; these are suited to the vessel’s form , 
and are connected with a reservoir of compressed air when the vessel has | 
sition over the dock. Water is simultaneously | 
pumped from the chambers of the dock, which is then, with vessel, ' 


a oar Kyoss to Lock Spinpies, J. Knott.—Dated 17th January, 


7. . 

The sclid end of the inventor’s patent lock spindle (No. 3265 of 1873) is 
jagged and pressed into a hole in the knob. per metal collar or 
ferule wedge ia then forced in, surrouding the spindle. Again, a rose is 

ivotted on its under side with three or more tapering prods to take 
to the substance of the door; or a taper metal « collar may be used 
instead of the prods. 
231. Finisnixe Fevtep Fasrics, H. Lister.—Dated 18th January, 1877.— 
(Not proceeded with.) 2d 





of precip 
by means of hydrochloric acid, and (in manufacture of soda by means of 
ammonia) to regenerate the ammonia contained in the hydrochlorate of 
ammonia, 
1'75. Turnie-roprinc anp Taitinc Macuing, D. Ross, — Dated 13th 
January, 1877. 6d. 

This relates to improvements on No. 4/07 of 1875, and consists, in one 
case, in use of V or U shaped blades carried by vertical arms over each 
drill; the tops of the turnips are caught in the cleft and cut as the 
machine passes over. In another case, the two limbs are jointed like 
two scissor blades; or the common A-shaped reciprocating knives of 
reaping machines may be traversed across stationary knives or knives 
moving in the reverse direction. The knives are ted in i 
with aduplex flexible automatic feeler, so that their cutting power is 
regulated by the height or depth of it. 

177. Manyiputatine Suips’ Boats, J. L. Dryden.—Dated 13th January, 
1877. 





te . 

The boat is suspended (fore and aft) from a frame (formed of two 
vertical and two horizontal bars) hinged to the deck, and it is supported 
on chocks, Rods with projections are provided on each side on the deck, 
and the gripes securing the boat are on these projections. These a 
tudinal bars are connected by cross bars, and the inner one has a hand! 


boat allowed to hang free. It can then be lowered in its frame by a 
chain or rope from a winch and standard. In the boat is a longitudinal 





of the bedstead. 
48. Breecu-Loapine Fime-arms, C. H. Pond.—Dated 4th January, 1877. 


6d. 

This relates to fire-arms in which the breech-block slides downward to 
open the breech, this breech-block carrying the firin , spring, and 
sear bolt; also to a method of cocking the arm by the Soint operation of 
stationary cams formed on the breech frame of the gun, and projections 
from the firing pin ; also to a safety check slide arranged behind and in 
line with the trigger, &c. 

46. Preparine Corton, &c., ror Spinninc, A, M. Clark.—Dated 4th Janw- 
ary, 1877.—(A communication.) 8d. 

This comprises a toothed drum with a guard keeping the fibres in con- 
tact with it as they come from the delivery rollers; nippers which seize 
and draw away the fibres as presented by rotatiop of the drum, then 
open and return to seize a fresh lot of fibres; an endless apron moved 
intermittently at each stroke of the nippers and cleaned by a stationary 
cleaner; a lever for adjusting the pressure of the nippers, and india- 
rubber pad for giving elastic pressure ; a series of overlapping fingers, 
each capable of rising independently, while the remainder maintain the 
pressure over the whole surface of the fibres, &c. 

63. Sxirt Apsuster, J. L. Johnsteme.—Dated 5th January, 1877,—(A com- 
t Provi l protection not allowed.) 2d. 

A flexible spring is suspended from the waist, and is so shaped as to 
press back the skirts and make them project behind. 

67. JacquarD Frames, W. Benson and H. Hickton.—Dated 6th January, 
1877.—(Complete.)—{ Did not proceed to Great Seal.) 1s. 2d. 

This relates, first, to arranging the slides or buxes with gauging bits, 
so as to enable a greater number of spring droppers to be used in the 
width without increasing the number of cylinders; and secondly, to 
arrangement of the frame generally, including a bracket for carrying the 
slays, a double set of droppers working to one cylinder, double driving 
plates, racking-on motion lever, &c. 

88. Barometers, R. M. Lowne.—Dated 9th January, 1877. 6d. 

Ab of the sympi ter class is made with another bulb at 
the lower part. This is filled with fluid, which rises up the gauge tube, 
and this fluid is supported by a column of mercury in a tube communi- 
cating with the lower bulb below, and rising up with open extremity. 
Any change of temperature which would expand the air in the upper 
bulb also acts on the fluid in the lower bulb, forcing the mercury higher 
in the open tube (for compensation). In another arrangement, the air 
bulb and fluid bulb are placed side by side in a cistern. 


92. Evaporatino Sattyz Soivutions, P. Piccard.—Dated th January, 
877. 6d. 








Steam admitted into a condenser vessel in a closed cylindrical boiler, 
vaporises the solution ; the salt is removed from the sides by rotary rakes, 
and passes down at bottom through a tube, in which is a sort of lock 
formed by two valves. When it is wished to remove the salt, the upper 
valve is closed and the lower opened; the salt is then withdrawn through 
an upward bent tube. The arrangement allows of continuous evapora- 
tion, and removal of salt, without putting the interior of the apparatus in 

ication with the atmosphere, 
93. Piayixe Carps, W. W. De La Rue and W. T. Shaw.—Dated 9th 
January, 1877.—(Provisional protection not allowed.) 2d. 

This consists in making the pip, which falls on the top and bottom 
corners of the cards, an index to the value of the card in the suit, 
181. Bicycues, J. Jingwell.— Dated 10th January, 1877. 4d. 

This consists in use of wheel gearing to transmit the motion of the 
treadle (which may thus be slower); alsoin a means of shifting the saddle 
horizontaliy forwards and backwards, even while the machine is in 
motion. (This is by an endless band, worm-gearing, or screw actuated by 
the steering handle). 
et Hyprocanson O1s, J. Hooper.—Dated 11th January, 

This consists in attaching a cylindrical wick holder to the burner or 
fluid container, having in the lower end two bars to hold the wick in 

tion ; also a filter formed of felt, or similar lining, and wire gauze. 
Near the top is a circle of perforations, and below this a strip of vulcanite 
(both to prevent over-heating). 
143. Freezine Liquips, H. J. West.—Dated 11th January, 1877. 8d. 

This relates chiefly to use of a reciprocating agitator made in lengths, 
fitted to slide on each other, so that it becomes shortened as ice is form 
under it; use of nozzles immersed in the water, through which nozzles 
portions of the water are caused to flow backwards or forwards ; combi- 
nation of these two; and use of a tubular agitator (of zigzag form), 
through which some of the cooling liquid is made to circulate, while the 
agitator reciprocates in the water to be congealed. 

145. Insectors ror Steam Borers, W. and G. Hart.—Dated 11th Janu- 
ary, 1877. 4d. 

The nozzle is made movable so as to cut off or enlarge the supply of 
steam and water. It hasat its upper partan internal ona pte voc 9 screw, 
one in communication with the steam inlet, the other with the water 
supply. Hand wheels, fixed by screws and nuts, are connected, one with 
the nozzle, the other with the steam spindle. By turning one, the water 
can be shut off; by turning the other, the steam. 


147. Unicvc_t ron Perrormasces on Ropgs, H. Webb.— Dated 11th Janu- 





ary, 1877. 6d. 

This consists of a single grooved wheel worked like that of a bicycle. 
The vertical bars on either side of the frame bend outwards, then ion. 
wards a certain distance below the rope, being united by cross bars; this 
is for preserving the centre of gravity. 

161. Bourion-HoLe Sewino Macuines, W. R. Lake.—Dated 11th January, 
1877.—(4 communication.) 6d. ; 

Among other features is a double needle bar cam and needle bar with 
rollers, one of which bears on the inner, the other on the outer portion of 
the cam, so that there is no lost motion. Again, mechanism is arranged, 
whereby, on turning the band wheel, as the needle reaches its full 
height, the shuttle becomes rigid in the needle bar, and remains so until 
the needle has descended and re-acted ; then the shuttle is loose, (The 
apparatus cannot be adequately described without figures.) 

158. Macutne ror Mixina, Wasuino, &c., BuTrer, A. M. Clark.—Dated 
12th January, 1877.—{4 communication,}—(Not proceeded with.) 47. 

This consists in a horizontal conical fluted roller rotated on a circular 
revolving table on which the butter is placed. The table is cast iron 
covered with wood, the surface sloping down gently from the centre, a 
ns Cent Ad, nd dj “s Mg butter-milk and water drain off. The 
roller is adjuatable, an: uw ie scrapers near its central end force the 
butter towards the middle. - 

159. Faciurratine Eoress rrom THeatres, &c., H. Buckley. —Dated 12th 
January, 1877.—(Provisional protection not allowed.) 2d. 

Balconies outside are made, in free communication with each storey ; 

and outer stairs connecting these with the ground. 


a Generators, A. Greenwood.— Dated 12th January, 1877. 


To a vertical plate forming one of the walls of the furnace, are fitted 
ayphon-shaped water tubes extending,in vertical planes across the furnace 





rod ted by chains with the frame. it has semicircular ends, 

which support the boat by means of two pins in the boat. On 

turning the rod by means of a lever on it, the boat is at once released. 

180. Ramway Wueet, RK. Turnbull, W. Oliver, and 7. Lockie.—Dated 13th 
January, 1877. td. 





This vonsists of a metallic boss, round which are flanges or circular . 


webs, whose dist apart cor ds to the width of like webs on the 
inner side of the tire. Boss and tire are connected by plate rings bearing 
on the webs. On each side of the boss a washer is shrunk on hot over 
the inner borders of the plate rings; and rings may also be placed round 
the inner sides of the tires. Rivets are passed through the flanges, 
plates, and rings. 
181. Roor Lames ror Ratmtway Carriaces, J. N. Douglass.—Dated 13th 
January, 77. 4d, 
(ve cat 


in wy ae 








Thi of cylindrical eae lenses and prisms 
surrounding the flame, arranged to condense and deflect the bw (now 
usually wasted upwards) for the convenience of passengers. They may 
form part of the glass or basin, or may surround it. 

187. Sup Buckie, R. H. Wilkins.—Dated 15th January, 1877.—(A com- 
munication.) 6d. 

The buckle is made so that the tongue may slip through the frame and 
release the strap. A plate held in position by a spring catch pivoted toa 
lever attached to the plate rests on the end of the tongue in the 
normal position, so that the tongue cannot then pass through the buckle 
frame. On depressing the spring, the plate is raised by the lever and the 
tongue is free to pass. 


189. Scarixc Rooks, B. BE. D. Gevardin.—Dated 1th January, 1877.— | 


(Provisional protection not allowed.) 2d. 

A painted tin model of an eviscerated rook with expanded wings, is 
hung from a stake. 

201. Giazep Structures, W. E. Rendle,— Dated 15th January, 1877. 6d. 

This relates to an improvement on No. 1349, of 1870. Slots are formed 
at intervals in the outer lip of the bent bars (of 8 section) and holes in 
the bottom of the outer groove for escape of water. In flat roofs vertical 
rows of thin sheet metal bent upwards are interposed between the sides of 
the adjoining sheets of glass, to prevent indraught of water penetrating. 
A zinc capping is placed on the purlins, with gutter on either side, and 
vertical gutters run from purlins to purlins to carry off water. 

205. Ixx Biorrer, W. R. Ormandy.—Dated 16th January, 1877. 4d. 

Round a wooden roller, mounted in a frame having a handle, are wound 
lengths of blotting paper. The blotter is rotary. 

206. Raitway Points anp SicNats, C. Hodgson and J. Imray.—Dated 16th 
January, 1877. 8d. 

This relates chiefly to interlocking points and signals worked pneu- 
matically from a oF reservoir by making the opening or closing of a 
cock or valve in the pipe, communicating the ure for working one of 
a set of points and signals, lock or unlock cocks or valves in pipes com- 
municating the pressure for working others ; also, in introducing, in the 
connection of a signal pull to a signal, a collapsible vessel with a valve 
controlled by an electro-magnet, so that the movement of the pull is 
rendered effective or ineffective on the signal according as the valve is 
held closed or allowed to open by the action of the electro-magnet. 


207. Mecuanicat Sroxers, N. G. Carver.—Dated 16th January, 1877. 64. 
The fuel, put intoa hopper, is acted on by travelling endless chains 
with teeth, working against other teeth on a fixed plate, so that it is 
broken up; it then goes along a passage, the outlet of which has its area 
adjusted by a slide operated from the furnace door, so that when the 
latter is open, the slide is ina position to make the fuel return to the 
hopper; but when it is shut the fuel passes down to the distributing 
pparatus, which ists of fans or beaters, whose shaft is driven by 
means of a flexible spiral coil of wire connecting it with a short spindle 
worked from another spindle by friction gearing. When the furnace 
door is opened, the friction wheels separate and the distributor stops. 
208. Pocket anp CuaTELaine Scissors, H. J. Perry.—Dated 16th Janu- 
ary, 1877. 4d. 

Socket bows (connected with the thumb and finger parts) are arranged 
to slide up and down on the shanks, covering the blade, and giving a 
shorter length. 

210. Lirrinc Suips, &c., J. Scott.—Dated 16th January, 1877. 6d. 

This is for moving a stranded ship to where it may be temporarily 
re » then back into deep water. A number of hydraulic ram 
cylinders are mounted on trunnions and secured to the ship’s side. Each 
ram has a leg and grooved foot. The rams are simultaneously worked by 
a pump, and move the vessel forward. 

219. Wearina AppaREt, A. Twendale.—Dated 17th January, 1877.—{Pro- 
visional protection not allowed.) 2d, 

This consists in lacing the two parts of a tight-fitting article of dress 
with an elastic cord. 

222. Turnine Tires ror Rattway WaHeets, J. Barrow, J. T. Tannett, 
and J. Craven.—Dated 17th January, 1877.—(Not proceeded with.) 2d. 

This consists of a revolving annular face plate (on which the tire is 
gripped) surrounding a slide rest, which presents the tools to the inner 
surface of the tire. 

223. Exastic Sacktinc For Matrresses, &c., W. F. Phillipson.—Dated 
17th January, 1877.—(Not proceeded with.) 2d. 

Trough-shaped metallic latns, shorter than the bedstead, and with 
convex side up, are connected with pieces of strong webbing which pass 
round rollers at the head and foot, and are connected, through buckles, to 
coiled springs beneath the laths. 


aa Come J. Williams.—Dated 17th Janwary, 1877.—(Not proceeded 





This consists of a tube with revolving hood (with fan), which has a 
tubular mouth at right angles, and a funnel open at the back, its small 
end projecting into the mouth of the hood. As the hood follows the 
action of the wind a draught is drawn through the funnel. 

225. Artirictat Stone, W. Hill.—Dated 17th January, 1877.—(Not pro- 
ceeded with.) 2d, 

This is formed of 1 of Portland cement, 2 of ground grey lime, and 
2 to 4 of fine shingle or coarse sand. Pigment and water are added. 
226. Fioors ror Skatino Rinks, C. Hollamby.—Dated 17th January, 1877 

(Not proceeded with.) 2d. 

Small pieces of hard wood (cut endways of the grain) are glued together 
on a level floor: the top surface is then planed smooth and coated w 
a composition of soap and oil or like body. 

22'7. Warer-cLosets, IW. Pawson.—Dated 17th January, 1877. 6d. 

This consists in forming closet pans with a bellied part at bottom to 
artes in Salute byrne ayo to “ aoares neck, kage enters 
av pe a syphon trap, an’ yy a valve); again, in 
fitting a closet supply cistern a a hag gore and making the 
inlet at the bottom of the pan, so t water s rise in the pan to the 
required height, determined by the capacity of the supply cistern or the 
quantity supplied to it by self-closing mechanism, &c. 

228. Lusricatinc Woon ww Carpina, &., H. F. Audsley and H. Pike.— 
Dated lith January, 1877. (Not i 
The composition is made by boiling (say) 41b. of potatoes to a pulp in 


| 


fe, | 234. Taps 
by a pull on which the chocks are tumbled, the gripes let go, and the | th. 





ie app of a woven carpet is produced by embossing with webs 
of — cord wound with the fe!ted fabric on perforated rollers and 
steamed. 


| i aaa W. Whiteley and A. Sykes.—Dated 18th January, 1877. 


This consists in _—— on the spindle a thin disc, which fits tight 
enough to rotate therewith, but which can be lifted upwards, either by 
winding on of the thread underneath, or by contact with the ring and 
raveller, It is of rather larger diameter t the ring, and as the dis- 
ance between the two decreases, or as the ring approaches the hook of 
the cop, the drag on the yarn, which would otherwise be increased, is 
counteracted by the revolving disc, which assists in carrying the yarn 
and traveller round along with it by frictional contact. 

233. Dressinc Fiour, &c., EB. Davies.—-Dated 18th January, 1877. 6d, 

This consists in making a centrifugal silk dresser of conical form, allow- 
ing of a horizontal axis and an inclined surface for discharge of the sifted 
material. Conical elastic beaters are rotated inside. The finest mesh 
of silk is round the narrow portion of the dresser; and the material is fed 
in at this smaller end, Suitable spouts are arranged below. A blow 
pipe is caused to act on the silk above, to keep the meshes open. 

; or Cocks, W. Low.—Dated 18th January, 1877.—( Not proceeded 
wi 2d. 

On the upper part of a tapered plug is an incline, traversing an incline 
on the (recessed) cover, in the interior of which is an india-rubber washer, 
which tightens itself when pressure is applied. 
236. Sevr-actinc Apparatus For CLosinc Doors, L. Thre!fall.—Dated 

18th January, 1877. (Complete.) 6d. 

This relates to improvements on the author’s patents in 1874 and 1876, 
consisting chiefly in several arrangements of pulleys and elastic cord. 
336. Fasteninc THE Enns or Betts, F. Wirth.—Dated 26th January, 

1877.—(A communication.) 6d. 

The fastener consists of two distinct parts, which can be detached by 
being folded over backwards together, the one part being then slid longi- 
tudinally out of hooks on the other, which catch in apertures behind a 
bar at the end of the former. The parts are attached to their respective 
belt ends by means of nail-like projections. 


a0. Fasrecns THE Eves, F. N. Thurel.—Dated 11th January, 1877. 
4 


This consists in forming two eye-shaped covers of zinc, with small 
rings at their most projecting parts, through which an elastic or other 
band is passed to be fastened behind the head. 

238. Ratsinc anp Lowerinc Heavy Bopies, A. Todd.—Dated 18th 
January, 1877.—(Not proceeded with.) 2d. 

This relates partly to improvements on No. 4452, of 1876. The rope or 
cbain is tightened in the pulley groove by another roller on a short arm, 
pressed against it bya ae weight. In one case the pressing rollers 
are brought into action 4 e weight suspended to the pulley, and with 
a force proportional to this. 

239. arm Catcu Fastesines, A. M. Silber.—Dated 18th January, 
1877. 4d, 
The cap is made with an internal groove to admit studs on the core. 


| Parts of the edge of this groove are eut away obliquely. Thus the cap 


has merely to be pressed down and turned round till the studs find an 
entrance to the groove. 
240. Traprinc Drains, &c., J. Aarris.—Dated 18th January, 1877. 6d. 

This ists in combination with a bell-trap of a self-closing valve or 
water-joint made to act so as to shut-off the sewer gas from the trap. 
241. Dirrerestiat Puuceys, J. C. Newburn.—Dated 18th January, 1877. 

—(A communication.) 6d. 

As applied to Weston’s differential pulley, this consists in forming on 
one side of the differential sheave a recess with a circle of annular teeth 
round it; in this and on the fixed tubular shaft isa horn plate, which 
forms an inner bearing fora short stationary counter-shaft, supported 
outwardly in the pulley frame. This shaft has a double pinion, the inner 
half gearing with the annular teeth, the outer half with a pinion fixed 
on the end of a central driving shaft within the tubular shaft; the other 
end of this shaft has a sprocket wheel for rotating it. 


242. Ventitatine Sasues, J, W. Grover.—Dated 18th January, 1877. 
6d. 


This consists in hinging to the lower part of the frame a weather 
guard or air screen (for use when the window is opened), which can be 
moved to an inclined position inwards from the sash. lt consists of a 
wooden frame with glass panel and flexible side cheeks, also a spring 
catch to fasten the lower sash with the screen. 

243. ExtincutsHine Fires, W. L. Wise.—Dated 18th January, 1877.— 
(A communication.)—(Not with.) 2d. 

In one arrangement, the hose is terminated by a nozzle in which are 
two injector cones, below which two pipes enter the nozzle from two 
reservoirs carried by the fireman, one containing bicarbonate of soda, the 
other an acid. Water entering the bicarbonate reservoir forms a solution. 
This and the acid are drawn into the nozzles, and there form COs, which 
mixes with the water. 

244. Scattopine Boots anp Sxoxs, 4. M. Clark.—Dated 18th January, 
1877.—(A communication. )—(Not proceeded with.) 2d. 

This relates to a machine for firmly holding the button-flies, vamps, 
and quarters of shoes while being scalloped. 

245. Rotary Pomps anp Enoines, &c., J. Harris.—Dated 18th January, 
1877.—{Not proceeded with.) 2d. 

This consists of a wheel with one or more disc-shaped blades, which 
move in an annular chamber, having two tangential openings (inlet 
and outlet) a little way apart, between which are two lateral slide valve 
boxes, the valves in which are each of half disc form, so that when moved 
through a transverse slot in the annular chamber they momentarily 
divide it. 

249. Hook or Tratner For Fruit Trees, J. W. Hoffman.—Dated 19th 
January, 1877.—(Not proceeded with.) 2d. 

Hooks secured to spikes are fixed in the wall, and the branches are 
placed in them. (The hooks may be secured to a frame.) 

250. Srencu Trap, P. Cardwell.—Dated 19th January, 1877. 6d. 

in a box is a vertical partition not reaching to the top. The grid is 
hinged to the top of the box, and on its under side a diaphragm slants 
down into the water in (say) the left compartment. Another diaphr 
from the other side slants to the water surface. The water, &c., in ‘this 
left compartment isin an inner metal receptacle, removable with a 
handle; anda lip on one side extends over the partition. The other 
compartment is connected at bottom by the usual syphon with the drain 
pipes. Thus the left compartment can be emptied of stones, mud, &., 
without unsealing the trap. 


251. le ag MACHINES AND CuuRns, W. Prescott.—Dated 19th January, 
1877. 





A central vertical shaft with two vanes (forming adasher) is recipro- 
cated in a tub, by means of a bevel gearing above as follows: The shaft 
of the vertical bevel wheel has, loosely mounted at one end, a spur pinion 
and fly-wheel with handle ; the pinion gears with a spur-wheel fixed on 
a crank shaft, having two cranks at half centres; the crank pins are 
connected by chains to pulleys on the first-mentioned shaft, one chain 
passing below its pulley, the other above its pulley. Thus continuous 
turning of the fly-wheel gives a reciprocating motion of the dasher. 
252. Motive Power Enaines, D. Clark —Dated 19th January, 1877. 


6d. 

A —_— feature of this is that the expanded gases due to explosion 
act directly through lift valves on air or gases (in an intermediate 
chamber), a portion of which they force through valves into a reservoir, 
instead of acting on a piston. The valves immediately close after explo- 
sion, and then the intermediate and explosion chambers become more or 
less vacuous ; a check valve in the exhaust passage from the engine to 
the middle chamber then opens and lets exhaust gas pass in; thus the 
engine pressure works against a pressure which is at intervals below that 
of the at ph The admission of air and gas into the explosion 
chamber is controlled by a strong valve plate worked by the engine. 
Iguition is effected by means of two gus jets. 

253. Horsesnoe, J. C. Elliott.—Dated 19th January, 1877.—(Not pro- 
ceeded with.) 2d. 

The under-side of the web of the shoe is formed with a continuous 
flange A ny pone downwardly all round from the middle (its section 
narrowing downwards). 

254. Raisina, Lowerina, &c., LZ. T. D. De Penanrun.—Dated 19th January, 
(Not proceeded with.) 2d. 

A movable screw on the engine turns in a fixed tubular nut extending 

the whele course to be traversed. 
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205 som, Spapes, Suovers, &c., J. Palmer.—Dated 19th January, 


The blade and the handle are connected by means of a separate metal 
inserted between the front and back. of the blade, and into the 
and secured by rivets. 


256. Rack Puuevs, F. A. Harrison and C. Priestland.—Dated 19th 
6d. 


pensed with. The sides of the slot have opposite 
notches, in which catches the outward bent lower end of the pulley 
carrier, which is formed of a w: of sheet metal bent on itself (the part 
at the bend acing narrowed). One-half of the carrier is without, the 
jot.. The pro a ting tooth is released from the notches 
by pressing a thumb plate on front end of the pulley axis, whereby 
the part of the carrier in the slot is pushed back. 
257. Corrine ovr ATTACHMENT FOR EMBROIDERING Macutwes, M. Lid. 
—Dated 19th January, 1877. 6d. 

This attachment (for the *‘ Bonnaz"” machine) consists in a strong steel 
ring on the central stem, with bracket, to which the lower blade of the 
shears is jointed. The upper blade is affixed directly or jointed ~e 
link piece to the needle bar, so that on a taking | piace thro’ 
the central stem, the shears are cor d by the lin: 
The shears work in the cloth presses (which is of ‘longer size than usual) 
as in a guide. 

258. Raisine Fivips, G. W. von Nawrocki.—Dated 19th January, 1877.— 
(4 communication.) 6d. 

This relates to apparatus worked by direct steam pressure intermit- 
tently. The pump proper has two chambers communicating below with 
the suction valve,boxes ; above which are the delivery valves, and the air 
vessel with delivery pipe. The chambers are towards the top, and 
over their two adjoining upper narrow openings is piaced a double valve 
which rocks on central pivots, and balances on a very obtuse angled 
Steam enters at top, and depresses the side of this valve which at 
time is raised ; a blow is thus o- against the body of water or a 

oe or enclosed — eath. From the air chamber a yosnnge 
with a g tap, whereby communication can 
made with two parts leading to two injection roses which deliver water 
for causing strong suction. 
259. Crosine Retorts, P. Tossie.—Dated 20th January, 1877. 6d 

This consists in closing the joint between mouthpiece and lid by a ring 
of steel inserted in an undercut groove in the mouthpiece or the lid ais 
ring being preferably a bent wire with the ends abutting). The li 

to have a rotary movement in closing agains: the rin 
Mechanism for cutting the groove and facing the mouthpieces 
described. 
260. Lacs, J. Igichsield.—Dated 20th January, 1877. 6d. 

This relates to producing readily broad lace fabrics (like curtains with 
patterns, &c.), in twist lace machines; jacks are used, which enter among 
the warp threads to regulate | their oe or or prevent them moving, as 
required: each jack is rd by one so two cords ; the 
jacquard prevents the selected jacks “entering — = e warp threads 
when the locker bar the jacks. In production of the 

g all the jacks are selected ; in the net and open work, the jacks 
operate on both sets of warp threads. 
261. Wixprve Yarn, &., W. Muir.—Dated 20th January, 1877. 6d. 

This consists in arranging on the rail through which the upper parts of 
the spindles pass one or more revolving or stationary inverted conical 
surfaces, combined with building levers or other equivalent, so operated 
as to produce, in winding, a degree of elastic pressure on the cop, giving 
compactness of winding, without injurious strain of the yarn. 

262. Sicxa.iine Venicies, H. M. Harris.—Dated 20th January, 1877.— 
(Not allowed.) 2d. 

This is for use at public assemblies, and consists in providing lamps 
with a rack (like that of a magic lantern) to hold numbers on a card. 
The driver on setting down receives a number corresponding to one 

by the party. In leaving the party gives his number to a 
watchman who puts up the same number on the rack, whereupon the 
driver advances. 

263. Puniryine Sewace, &c., J. Houzeau, G. Devideix, and J. Holden.— 
Dated 20th January, 1877. 

This consists in applying different ‘a cg? weak or eee, 
got by lixiviation of (1) coal ashes; (2) pyri r sulpbu! 
ashes; (3)ashes and residues from sth A nem soda, aeivads acid, sul- 
phate of iron, and the waste from — used for polishing glass ; (4) 
all refuse of "products used for industrial Se me and Au lye waters 
used in crystallisation of alums, sulph of iron, 
and all crystalline salts. 
a5 See OR METALLIC Auioys, J. Hollway.—Dated 20th January, 

‘ 
To make a compound metallic vies, which when smelted os or with 





lati 

















then to an acid; after drying the fabric is, in 
wi oleaginous matter 


either case, im’ th an insoluble soap or an 
“nd caanenaily calendered. 
279. Cicaretres, G. WV. von Nawrocki. ip es 22nd oe pores y 1877. 6d. 
ttes with a tobacco leaf 1 oist (in b 





in contact with “‘aira flexuosa” or eaved hair grass grass, 7 with es) expr 
grass, then dried ; thus the envelope is pressed closely against the to’ 

and has a ribbed form. 

280. Sream Enoines, H. Davey.— Dated 22nd January, 1877. 8d. 

This relates to a combination of two engines in such a way that either 
can be worked with steam direct from the boiler, and the other by the 
exhaust steam of the former, or that both can be worked with steam from 
the boiler (a compound valve-box is devised for the purpose). An outer 
and inner reservoir is provided, the outer receiving steam from the boiler 
and supplying the high-pressure cylinder, the exhaust from which enters 
the inner reservoir, which sup ond the eee yee linder. There is 
a loaded valve between the cylinders. Again, wi erentially worked 
steam slide is combined an expansion slide ae differentially by a 
lever moved _— in accord with the piston of the engine and partly in 
accord with team slide. 

281. Woven Srraps ror Looms, R. Wood and J. Holding.—Dated 22nd 
January, 1877. 2d. 

A strong cotton warp with a twisted flax weft is recommended. The 
straps may be treated with varnish or preservative composition. 

283. Puppiine Furnaces, A. F. S. Fisher.—Dated 23rd January, 1877.— 
(Not proceeded with.) 2d. 

The bottom plate is cast with holes passing across its volume, to be 
used as waterways. 

284. Drivine Pives, R. Hodson.—Dated 23rd January, 1877. 6d. 

A vertical piston rod rests with its lower end in a socket made in a cap 
fittec on the head of the pile, and the weighted cylinder (which acts as 
hammer and has lateral pieees as oa is raised by admitting steam 
above the piston. The steam is admitted or cut off at the proper moment 
by automatically worked valve gear. 

285. Paper, A. \ ae and F. Smith.— Dated 23rd January, 1877.—(Not 
with) 2 
This relates to manufacture of dopa in se — sheets by the use of 
air pressure, so as to assist the deposit of tt oo A the mould 
and consolidate the pulp so dep described. 
287. Ventitatinc, S. Hannington.—Dated 28rd pote 1877. — (Not 
proceeded with.) 2 

air is admitted from withont, through a ome % into the upper 
chamber forming part of a cupboard or the lik 
passes inte the room. 
may be heated. 
288. ans Paper, A. Cahen.— Dated 28rd January, 1877.—(Not 

proceeded with.) -(A communication) 2d, 

The paper is put into a solution of sulphate of ammonia, sulphate of 
magnesia, and sodic borate in varying pro; ons. 

a Furnaces, F. C. Richardson.—Dated 23rd January, 1877. 6d. 

tion, air bevelled obliquely upwards, are 

cut ry the top and bottom of the furnace door ; reflectors are added to 
spread the entering air. The consumer isa casing which runs (narrow- 
ing) obliquely upward from the ash-pit, below and behind the bridge. 
Hot air enters from the ash-pit (the amount being controlled by a per- 
forated and damper), and issues from its top, also through a long 
outlet in its back side. 

291. Heet Tips, FE. Morris.—Dated 23rd January, 1877. 4d. 

A metal plate, of the form of the heel, but with ornamental hole in the 
centre, and lugs, not of full thickness, proj inwards, is fixed by 
screws which pass through the latter. A piece of leather, corresponding 
to the hole. is then attached by points or blinders to the body of the heel, 
covering the lugs. 

292. Breecu-Loapinc SmaLt-arms, C. 0. Ellis and B. W. Wilkinson.— 
—Dated 23rd January, 1877. 6d. 

This relates to bolting meehaniam for the sli “fore end” of drop- 
down guns, and consists of a lever bolt jointed to the bar ef the fore 
end in combination with an inclined seat or shoulder of the loop on the 
barrels, for fastening the fore end in its advanced and withdrawn _ 
tions respectively. By pressing up a thumb plate under one end of th 
lever bolt, the front arm is drawn from the barrels, and the fore end is 
unfastened and may be moved on the barrels. 


293. Breakine Stones, G. Dalton.—Dated 23rd January, 1877. . 6d. 

To transmit pe from the rocking lever to the movable jaw toggles 
are used, which can be varied in length by means of screws, &c. 
toggles are utilised d for drawing back as well as advancing the aw, and 
the toggle heads and corresponding parts in the jaw frame an 
lever are fitted with detachable wearing faces, which may, when wen: be 





of a 
e in a room, whence it 
It is filtered in passage into the air-chamber, and 








suitable metalliferous subst: give fer 
chrome iroa ore is taken, with — ore, if desired, and the Sone neces- 
sary, together with coal or the like and bitumen, and the who! hole so 
after pulverising and washing these ing where d.) 
is followed to prod 
and iron. —" 
266. Prustinc TextiLe Fasrics, J. Chadwick.— Dated 20th January, 1877. 
—(A communication.) 2d. 
This relates to printing in iodine or methyl ms, blues, and violet 
ss either with or without alizarine or madder extract —. For 
ion of sumac extract, 1 gallon of acetic acid, 2 gallons of 
SS a 8 Ib. of crystal starch are boiled, and 2Ib. of tartaric acid are 
added. Then cool and add 12 oz. of methyl green. The colour is then 
ready for printing. 
267. Fiesuive Hines anp Skins, W. E£. ues 20th January, 
1877.—(A communication. }—( Not proceeded with. 
This relates to modifications in the “‘ Molinier ” cme Pe we for the purpose; 
bearing on the mode of operating the jaws to hold the hide, i 








an alloy of romium, | en eg 


placed by others. 
204 Fasrenino Tires on Raitway WaeExts, 0. H. E. Kaselowsky.—Dated. 

23rd January, 1877. 6d. 

One or more metal rings of dovetailed, hook-formed or other section 
are cut in a corresponding groove previously turned in the tire and the 
rim. Bolts or screws are dispensed with. 

206. Sans. R. Weaver.—Dated 28rd January, 1877. 6d. 
to large structures, this comprises an injector ventilator 
(fixed in windows, walls, or doors), the outer, part bein 


a series of deflecting plates or gills, against which the air im 
throwing down solid impuri' a stream of water be admitted at 
eal From a reservoir, the air is tilted up by a plates 

louvre arrangement. The w of the inlet is always below the 


level of the under part of the outlet. Further, an extractor ven 

consisting of a tube placed in the roof, walls, or chimneys, controlled by 
a self-regulating coun’ ised valve moved by the ou’ ing current. 
The exit t end, De noe ww Ly a cone, is at a higher level atthe inlet. 





the ow of the Sadincubben, and multiplying the operations of the 

machine. 

268. CentrirvcaL DRarnine anp Sussrpine Macurvery, J. B. Alliott.— 
Dated 20th January, 1877. 8d. 

In one arrangement the material is fed into two vessels, baving the 
form of two double saucers on a horizontal shaft in elastic The 
solid cont disch d b; g the lips or ed; The outer 
half ot each double saucer is keyed fast on the shaft, wh the gga two 
are connected and slide together on the trough alt’ actuated by means 
of a rod (with terminal screw) passing thro’ half of the shaft which is 
hollow. An angle iron may be fixed on ‘the edge of one half of each 
vessel, gee with a ring of india-rubber. Again, round a central verti- 
cal shaft are arranged several vessels, with perforated bottems, in 
trunnions ; es the shaft is rotated, the bottoms swing outwards while the 
material is drained, &c. 

269. Mow1nec anv Reapine, D. De T. Benstead, and J. EB. Phillips.— 
Dated 20th January, 1877. 

This consists in having two date mounted on the frame at an angle 
to each other, and the main wheel capable of ies its position to suit 
either set of cutters; also two pole carrying steerin .s so arranged 
that by rocking the franie the leading steering wheel may be brought 
down torun on the land, and the following wheel be raised off it; and 
similarly with the two main driving wheels. 


272. Porirication or Gas anp UTiLisaTion oF Byz-Propucts, &c., 
R. W. Wallace and C. F. Claus.-— Dated 20th en 1877. 4d. 

The gas is admitted at the bottom of square towers filled with angle 
iron. In purification, gaseous or liquid ammonia is used (from decom- 
position of chloride of ammonium by lime) for elimination of carbonic 
acid, the carbonic acid being utilised to produce carbonate or bicarbonate 
of soda. Sulphide of barium is also used in the purification for me sagen 
the of carbonic acid. Alsoa mixture | of sulphide of 
sulphide of barium for elimi of bi of carbon or sul oa 
compounds other than sulphide of hydrogen ; also sulphurous acid for 
elimination of sul, hurette hydrogen. The lime, in the above . 
removed as chloride of calcium, may be run into sewers and rivers. The 
invention relates her to manufacture of sulphocyanide of barium, 
chloride uf barium, and other secondary bye-products. 


273. Liresoats, &., T. J. Wise —Dated 22nd January, 1877.—(A commu- 
nication. )—(Not proceeded with.) 2d, 

The boat has a removal cover with flange having screw bolts, with 
heads which enter slots in a flange on the upper edge of the boat, and 
turn to lock ; there is india-rubber packing between the flan; Side 
paddles are worked by acrank handleinside. A conical box is fitted over 
the rudder. Light is admitted into the boat through dead lights of 
special forms. A means of launching is also given. 


275. Suurties, R. C. Rayson.—Dated 22nd January, 1877.—(Not proceeded 
with.) 2. 








Inhia 





) 

The shuttle has two tension rollers and two guiding rollers one above 
the other. The wire between the former, down between the lower 
tension roller and the lower guiding roller, partly round the latter, and 
= between the two guiding rollers, then out at the top, where it plays 

iternately on the upper tension and the upper guide 
277. Curtine Coat, &., J. Alexander.—Dated 22nd Jonuary, 1877. 6d. 

This relates to improvements on No. 3609, of 1874, and consists in cut- 
ting coal vertically with an endless chain of cutters, and mounting the 
jib carrying the chain, so as to have an an mt of adj 


296. eens or Protectors, J. T. Nichols.—Dated 24th January, 
1877. 


This consists of a steel spring clip on a base plate, which latter is 
secured (by stitehing through holes in it) to the inside of the vest or dress. 
A metal collar is added, passing round the neck of the clip and secured to 
the base plate. 

297. Picments, 8. Willians.—Dated 24th January, 1877. 2d, 

To a solution of crude chloride of zinc is added enough polysulphide of 
calcium to precipitate the zinc ; then chloride of barium, then sulphate 
of sodium (to precipitate the baryta as sulphate). To the precipitate is 
added magnesia or its carbonate. They are then collected, filtered, 
washed, and submitted to calcination for the desired pigments. 

208. Wrxpme Yarn, £. Crossley.—Dated 24th January, 1877.—(Not pro- 
ceeded with.) 2d. 

This relates to mechanism for — cards, and for automatic 
stopping when enough has been wound e cards are carried by clips 
mounted on a shaft, which is mounted on traversing bars. The _ 
fork rod is held in position (in working) by a notched bar and s 
and on this acts, at the proper time, a tumbler catch connected wi 
wheels actuated from the cylinder, which drives the spindles and was 
the traverse rails. 

299. Miners’ Sarety Lamps, W. Webster, jun.—Dated 24th January, 
1877.—(Not proceeded wi 2d. 

This consists in the use of a double cylinder of gauze, and a tale draught 
chimney along with a powerful burner. 
woe, Raitway Carriaces, H. Wiglesworth.—Dated 24th January, 1877. 


on preserve the correct relation of carriages in trains, the opposite 
— of the ends of the carriages are provided with rods and pieces 

ving alternate concave and convex surfaces, the parts fitting together 
like those of a hinge. 

301. Fancy Yarns, L. Binns.—Dated 24th January, 1877.—(Not proceeded 
with.) 2d. 

In one case, two or more strands of similar or different materials are 
first turned a certain number of turns per inch in one direction, then 
twisted in combination with one or more strands of any desired kind a 
similar, or greater, or less number of turns per inch in the contrary 
direction. 


=e Revcenanae AND Metat Coatine, J. Lysaght.—Dated 24th January, 
6d. 


A five is formed through the pot, being mostly immersed, but rising 
above the metal in the middle. In the bottom is a channel for the 
furnace, connected with which are flues passing along -s sidea and 
communicating with the central flue. On either side of the furnace 
channel are removable receptacles for deposit from the coating metal. 
The sheet to be coated is carried down into the pot between —> and 
guided beneath the fiue to other rollers Mery are immersed, and have 
their bearings at the lower end of a pair of forceps arms adjustable by 
screws. These rollers catch the sheet and raise it out of the metal again. 


804. Harvestine Macuixes, W. M. Cranston and T. Culpin.—Dated Ath 
i 


January, 1877. 

This consists noes Shs sok mednetes and guillotine action 
blades with a slatting platform ; hinging the slats to slat board, so 
that when the latter is tilted a for delivery io fe nond at iat their inner hinged 
eid come i cae w with the stubble w een the slate and 

res the cut 





in a vertical plane on a crank frame which has also such a movement. 
ove. \ WarterProorine Fasrics, C. Muratori.—Dated 22nd January, 1877. 


Patrics of animal fibres are submitted to a bath of gelatine, alum, and 
silicate of potash (or chloride of zine for this silicate); vegetable fabrics 





aap wees Som a double oes tans ge method by whieh 
the inner shoe of the e is lifted in a parallel manner, &c. 
805. Heatine anp VentTitatTine Raitway Carriages, F. B. Stanton.— 
Dated 24th January, 1877. 6d. 
Ina metallic chamber under the division of two compartments are 
placed lamps, stoves, or gas jets, heating two tanks of water, and putting 





ee ee ten heey tee 
poe ad wee up through a chimney 
en between two a wainscoat parti ons, having wire gauze above the 
sitters’ heads. Air enters the Siiics “treeah floor, regulated by 
an automatic valve. For ventilating in summer frames with 
substituted for the air-tight doors of the chamber, and the valves are 
opened wide. The air then passes through the floor and canvas into the 
compartments. 
306. Copyinc Presses, W. M. Cranston,—Dated 24th January, 1877.— 
(Not proceeded with.) 2d. 

The plate works up and down in side frames, under control of a 

vertical rod and a treadle, which latter is worked to produce 


3807. Sewanee Bricks, &., R. Duncan.—Dated 24th January, 1877. 
8c 


The brickmaking machine consists of a horizontal cylinder with moulds, 
to which clay is su prlied from a pug mill above (with screw knives). 
The clay in the secs comes first under a roller at the of a 
hopper which holds tinting dust, then under a presser formed on a roller 
driven by a toothed wheel. Next it is carried down into a line with the 

pressers, one working outside the other inside the cylinder (their 
faces kept clean with oil). The bricks, forced ly out Be inside 
presser, are carried into a pan of enamelling, co parle, or g ig liquid 
at the bottom, or so as to be opposite a printing block which is actuated 
to print in colours. Then the bricks are fo: out. In the tile-making 
machine a stream of clay passes from a pug mill pre a vertical box 
(with screw) and rollers (with oi! tanks above), and is guided zs a fustian- 
lined trough to the front of a vertical mould, in which it is then 
by two pressers. The mould turns down through a quadrant, giving 
momentum to the tile, so that it is delivered to a travelling . (A 
pipemaking machine is also described.) 
308. Taps on Vatves, B. G. Brewer.—Dated 2th January, 1877.—(4 

communication. }—(Not proceeded with.) 2d. 
—— outer oe ee is oaiee bya Kd in = of two chambers 
the secon p requires no handle and is self-closing when 
ae liquid has a. re ee 
309. Repucep ScaLe yee ror Pranorortes, 4. M. Clark.— 
_— 24th January, 1877.—(Not proceeded with.)—(A communication.) 
9, 

This consists of a system of a occupying Jess space than the ordi- 
nary keys, attached against the front of the 0 for use of children, 
&c. The central one is straight, the others are t at increasing angles. 
By a system of levers, buttons, &c., these keys actuate the ordinary keys. 
310. Serrixc Borer Tubes, A. M. Clark.—Dated 24th January, 1877.—(4 

communication.) 4d. 

This consists in securing the ends of the tubes by means of a flange 
—< on the outer edge of the openings in the tube plate, and bent 

wards against the ends of the tubes, which project or flare outwards 
inte the groove formed behind the flange. 
311. Stoprino anp Srartine Gear ror Locomotive Exornes, H. Hughes. 
—Dated 24th January, 1877. 6d. 

This consists of a brake cylinder, with aarp to work brake blocks, « 
regulator or stop valve to control the supply of steam to the engine valves, 
and gear operated by hand, or automatically (by a governor) for actuating 
the brake and the —_ lator or stop valve, simultaneously removing rod 
sorte acte the A aaees ks, and starting (or stopping the supply of stea 


312. ne ea w. W. Ball.—Dated 25th January, 1877. 6d. 

This relates to fitting the steam engines of — 
reversing link motion for winding or igen 
main barrel directly through its wheel 


reversing clutches or couplings; slewing the hy by a horizontal shaft, 
driven by a bevel wheel, from two loose on the crank 
shaft, with duplex reversing friction il while a worm at 


the other end gears into a wheel on the ji worm 

into or out of gear with the back ~ oe the —— shaft, which can 

also be used to actuate the prope of the carriage by a chain 

wheel working a longitudinal shaft Fy worms, &c.); con ra 

excavating bucket by an endless chain, actuated from the oe gare 

of the front pulleys driven by the main winding chain, &c. 

$313. Curonomerers, Watcues, &c., 8. . ow and & T. White.—Dated 
25th January, 1877.—(Not proceeded with.) 2d. 

This relates to stop work placed inside the barrel ; barrels or arbors 
adjusted toact directly on main spring; steel or jewelled centres or cones 
working in receptacles in the frames, or formed in the Le oy for Nor tinny 
tacles in the oe pieces ; sensitive springs, Pow 

for t t solid curb we ier t the 


e and positi ; formation 
balance spring, &c. 
314. Marcu Box, A. Martin.—Dated 25th January, 1877. 4d. 

This is formed of two concave (tin) shells with edges and secured 
together, so that by slight pressure on these, one end of the box opens 
like a mouth, and reclose on p being id. 

315. Buryers, H. A. Dufren¢.—Dated 25th January, 1877.—(A communi- 
cation.) 4d. 

A bell-shaped perforated basket round the lower of the wick tube 
has at its up; a flat glass cover (enclosing be in which are 
two circles of ho! — the inner small, for introduction of air near the 
between two truncated cones to 
orated). 











the outer large, for suppl 
the wick (the outer cone is 


319. Loom Tempues, 7. Settle and J. Grisdale.— Dated 25th January, 1877. 


(Void.) 2d. 
This relates to a spiked wheel (wi! me oeny eateating down from it as 
oe ee ae voted in an in iden te © vate ab tho ond 
a pivoted lever. One of these is arranged on each side of the cloth to 


abel it distended. 
320. oan G. Schofield.— Dated 25th Jonuary, 1877.—(Not proceeded 


This relates toan improvement on No. 3576 of 1878, and No. 141 of 1876, 
and consists in application of « hinged trap near the orifice of a pipe of 
= gulley which communicates with the branch pipes of the sewer or 

rain. 


8321. Uritisinc tos Heat Geyeratep in Bessemer CONVERTERS, A. 
Cooper.—Dated 25th January, 1877. 

This consists in the heat evolved from the mouth of the con- 
verters through a series of chambers built to retain it, and containing a 
range of pipes through which air, water, steam, &c., may be forced. 

322. Curtinc Leatuer Srraprinc ror Joints, W. F. Bateman.—Dated 
25th January, 1877. . 

This relates to ee = Amen es in No. 1979 of 1874, viz., a means of 
regulating the angle plate so that the attendant can better cut the  enoaed 
of the leather to any desired angle or length of splice, and of so repeete 
the angle or length of the splice that two picces of leather of ifferent 
thicknesses can be cut so that when the en a Sica together the angular 
parts to be jointed together may be of equal 
re Be pm Ue D. Crossley.—Dated ay p ol 1877.—(Not pro- 

with 

The front part of a box inserted near the top of a wall and communi- 
cating with a chimney is fitted with a flap which fits against the curved 
bottum edge, and has a pendant rod near its bottom with screw weight 
on it, for adjustment to varying pressure. 

324. Supa’ Square Sars, A. Hutton.—Dated 25th January, 1877. 6d. 

oma consists in applying to the upper yard a bar of J, section, 

jece, arran; to receive sliding hanks to w 

e sails are period or unfurled by causing the hanks to travel in 

er out along the yard by ropes worked from the deck. They are stowed 
by trailing vertically on to the mast. 

325. Moves ror Spixnino, J. lye ic 25th January, 1817. 6d. 

This relates to a mode of actuati t screw (in the winding- 
on motion), whereby the tension of | the yarn may be automatically regu- 
lated in building of the cop. An endless belt under the mule carriage is 
connected with the wheels which actuate the quadrant screw, so that the 
screw is rotated only when the belt forte in one direction. The upper 
8 St ee ee ee jection on the carriage, and one end 
of a lever su 4" that should the yarn become too 
tight, the belt is we bd ob nen wer and projection, and as the 

recedes, so actuating the quadrant screw and altering the position 
of the winding-on chain. 


326. Rotary Enotes, H. E. Newton.—Dated 25th January, 1877.—(4 com- 
)—(Not p ded with.) 2d 

On a fly-wheel is fixed a large toothed wheel with internal teeth, which 

drives a small toothed wheel or re cranked) shaft, which, again, by 

ae dcr) drives seen — cranked shaft. be —_ = bs YF mys 

with term: ction rollers, a spring lever w a 

awe Hy on its hub catching into a ane Koel on one of the cranked 








oar: PULVERISING AND SEPARATING MINERALS, Grain, &., W.R. Lake. 
—Dated 25th January, 1877.—(4 communication.)—(Not proceeded with.) 
4d. 

This relates to a series of chambers, one outside another, with beaters ; 
one chamber with beaters combined with gies chamber, whose beaters, 
revolving in the same time as the former, uce partial vacuum, draw- 
ing off light ro? aS the smaller cham an ee with throttle 
and governor regula‘ a of mai and air; a laterally 
enlisting feed hoe or trough a ter with a series of knives for dis- 
integrating of wood, &c. 


328. EvaporaTiIne Saccuanmen J ae A. M. Clark.—Dated 25th January, 
1877.—(A communication.) 4d, 
A continuous channel is arranged. in successive ome the 
central one the highest, and the lowest terminating be ag a di 
spout, The channel has a vertical ledge with an outwardly proj 
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horizontal perforated flange and an wywendiy inclined lip. If any juice, 

in its descent, boils over, it falls on the flange, on the surface of which 

its impurities are left. 

‘831. Furnaces anp Stoves ror Petrovevm, &c., J. J. Jarves.—Dated 
26th January, 1877.—(Not proceeded with.) 2d. 

In a receptacle at the bottom of the furnace, ked with asbestos, 
flows oil through a perforated tube. On this and under the boiler 
are a number of vertical tubes or burners with partitions near their tops, 
and lateral holes for the gaseous flames, 

332. Knirrep or Loovep Fasrics, J. Groves and J. Basford.—Dated 26th 
January, 1877. 6d. 

The introduction of extra threads is effected by the use of additional 
thread layers, guides, or holders, which, whilst their position is capable 
of variation, are stationary during operation. 

338. Ry oe Traps, J. Kent.—Dated 26th January, 1877.—(Not proceeded 
t 

For the curved tube or bulb and the earthenware connection pipe is 
substituted a straight outlet tube rising at an acute angle from the side 
or end of the reservoir; its lower orifice is closed by the water in the 
chamber, and its other with the sewer. 


S36, Boorsan, A. Gunthorpe and B. Henock.—Dated 26th January, 1877. 


This has a carriage body suspended by springs below the crank axle 
of the wheels, which are parallel, and can either revolve loosely on the 
axle or be fixed to it by means of sliding bosses, &c. A brake is attached. 
The motive power may be manual or other. 


335. Draw Gear For Rattway Venicies, J. Murphy.—Dated 26th 
January, 1877.—{ Not proceeded with.) 2d. 

The draw bar at each end of a wagon is strengthened by addition of 
a bar on each side, with an eye which receives the bolt connecting the 
shackle to the draw bar. ese are run through the headstocks and 
middle transverse beams, and secured with a spring. 

337. Puotoorapny, H. J. Haddan.—Dated 26th January,”,1877.—(Not 
proceeded uith.)—(A communication.) 2d. 

This relates to a varnish for glass giving a violet tinted medium ; it 
contains powdered copal gum, oil of iavender, camphor, essence of turpen- 
tine, dragon’s blood, and prussiate of iron. 

338. Tose Beaver, D. L. Selkirk, —Dated 26th January, 1877.—(4 com- 
munication. )—{ Not proceeded with.) 2d. 

The part of the tool inserted in the tube is circular externally, and 
conical internally, with four recesses to receive four externally grooved 
pieces which grip the inside of the tube when tightened by the conical 
centre piece. Over this centre piece is a ratchet which has in front three 
turned rollers in bearings, hollowed out to form the bead on the tube 
end. The rollers are pressed against the tube ends by a feed screw, and 
the ratchet worked as usual. 

340. Sasu Fasreninas, 2. and H. W. Tonk, and J. T. Hopkinson,—Dated 
26th January, 1877. 8d. 

This relates first to forming sash drops with a shoulder or guard, to 
prevent releasing by a knife inserted between the sashes; next to eppa- 
ratus for releasing sash drops, besenspecr | of a weighted arm or lever hung 
above the meeting rail of the lower sash, and caused to push back the 
drop when required ; on pulling a cord which passes over a pulley in the 
case, then under a pulley on a bracket at the back of the weighted lever. 
A spring (instead of weighted) lever may be used. 


341. Siipinc Gaseviers, F. J. Cotteral.— Dated 26th January, 1877. 
6d. 


On the down pipe, below the pulley frame, in a stop cock with project- 
ing arm, which is turned through a quadrant by the water cup when the 
gaselier is raised, whereby the gas is shut off. The stop cock may be 
opened by pulling a chain attached to the lever, or by means of a lever 
jointed to the water cup, or otherwise. 

344 Spinwine, &c., J. C. Mewburn.—Dated 26th January, 1877.—(Not 
proceeded with.) 2d. 

This relates to use of metallic spring brakes on a longitudinal bar, each 
acting against the lower flange of a bobbin. 








LIVERPOOL ENGINEERING Socrety.—The first meeting of the 
coming session of this society was held on Wednesday evening, 
September 12th, in the rooms of the Royal Institution, Colquett- 
atreet -Mr. Graham Smith, A.LC.E., president, in the chair. 
After pleting the busi of the society, Mr. Wilkinson Squire, 
the honorary secretary, called attention to some interesting samples 
of mortar. A piece of mortar from Sandown Castle, Kent, upwards 
af some 300 years in age, sustained a tensile strain, when tested 
by him, of 263 lb. per square inch ; and a sample of mortar lately 
brought from Nicopolis by Mr. Alfred Holt, a member, appeared 
to be as hard as stone, and much peeeyeamnee. The president 
thought that its rough and honeycombed appearance clearly bore 
out his theory, that the goodness of ancient mortar is more due to 
the high quality of the materials then employed than to any 
special qualifications which the ancients possessed for mixing 
mortar. A paper on “ Piece-work, v. Daywork” was then read 
by Mr. R. F. Pitt, ber. In idering his subject he 
divided it into six heads—(1) General View; (2) Co-operation ; 
(3) Mechanical Engineering; (4) Civil Engineering; (5) Miscel- 
1 ; (6) Conclusi He advocated piecework, under most 
circumstances, in the rougher classes of work. On the question of 
co-operation, or labour participation in the profits, he thought 
there had not been sufficient on to justify him in forming 
an opinion. He said, piecework decidedly has the advantage over 
all other systems, inasmuch as it enables men to make higher 
wages, and principals to turn over their capital more quickly than 
they otherwise could do. He quoted instances of masons making 
double the current rates by piecework, and at the same time stated 
that men working beside them, under similar conditions, could 
barely earn their living. At day wages, or according to ‘‘ union” 
rules, these men would be Classed at the same rate, which, of 
course, tends to lower the skill of the artisan, 


SaniTARY INSTITUTE OF GREAT BrITAIN.—The autumn con- 
gress of this body will be held at Leamington, from October 3rd 
tothe 6th. The reception room will be opened on Monday, October 
1st, at 1 p.m., and on the following daysat9a.m. The first meet- 
ing of the general council to be held on Wednesday, October 3rd, at 
1p.m., for the dispatch of business, The general council will 
meet again on October 5th, at 4 p.m., for the further despatch of 
business relating to the Institute, when the applications from other 
towns in which to hold the next Autumn Congress in 1878 will be 
considered and decided. The first general meeting will be held on 
Wednesday, October 3rd, at 8 p.m. precisely, when Dr. Benjamin 
W. Richardson, F.R.S., will take the chair and deliver the intro- 
ductory address. On Thursday morning, October 4th, at 11 a.m., 
an address by Dr. George Wilson, M.A., medical officer for Mid- 
Warwickshire. On Friday morning, October 5th, at 11 a.m., an 
address by R. Brudenell Carter, F.R.C.S., Ophthalmic Surgeon, 
St. George’s Hospital. The session will be continued until 3 p.m. 
each day. Papers will be contributed by the following gentlemen : 
—Surgeon-Major F. S. B. de Chaumont, M.D., Netley, on “‘ The 
Effects of Climate upon Health ;” Baldwin Latham, C.E., F.G.S., 
F.M.S., on ‘The Influence of the Movement of Subterraneous 
Water on Health;” Ernest Turner, F.R.I.B.A.; Horace Swete, 
M.D., F.C.S., Borough Analyst, on ‘‘ The New Artesian Water 
Supply of Leamington ;” Joseph 8S. Baly, Medical Officer of Health, 
Leamington, on ‘‘ The Sanitary Condition of Leamington ;” Miss 
Rose Adams, of the Ladies’ Sanitary Association, on ‘‘ Woman's 
Work in relation to Sanitary Science;” The Venerable Archdeacon 
Denison on “The Supply and Storage of Water at East Brent ;” 
T. J. Dyke, F.R.C.S., on ‘The Missing Links in the Sanitary 
Administrative Service ;” W. Eassie, C.E., F.L.S., London, on 
“* The Influence of oo upon Human Health ;” H. Burdett, 
on ‘The Dwellings of the Poor in Large Towns ;” Dr. J. Sinclair 
Holden; C. F. Gardner; Dr. Edwyn Slade-King, on “‘ Sanitary 
Work in English Watering Places and Summer Resorts ;” James 
Stevenson, M.D., M.O.H., Paddington, on ‘‘ Public Conveyances 
for the Infected Sick, suggesting an Uniform System for the 
Country at Large;” Dr. H. C. Bartlett, Ph.D., F.C.S., London, 
on “ Water for Domestic Use ;” James Russell, M.B., Edinburgh, 
on “The Necessity of Plumbers and Builders possessing a com- 
petent knowledge of the Laws of Health as bearing on their re- 
spective. occupations ;” Lieut.-Col. Jones, V.C., on ‘‘ Sewage, 
Sewerage, and Town Refuse;” T. Moffat, M.D., on ‘‘ Turpentine 
and Terebene as Disinfectants ;’ A. Haviland, on ‘‘ Geography of 
Disease in relation to Sanitary Science.” On Thursday evening, 
a soirée at 8 p.m., at the Public Hall. 
dinner, at 7 p.m,, at the Regent Hotel. 














On Friday evening a public 
On Saturday, excursions, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THOSE ironmasters who give attention to the rolling of sheets 
required by the galvanisers are this week in steady activity 
throughout that department. The prices most realised are £8 to 
£8 5s, per ton, but for branded sheets makers get their list prices. 

Best boiler-plates are selling fairly by makers of repute at list 
rates, More business might be done by such firms if they would 
accept customers’ offers, but they are too low to leave a profit. 
Nevertheless plates are being rolled here for boiler-making purposes 
at —_ which would seem to fully support the complaiuts by 
boiler-makers that prices are being accepted for completed boilers 
—_ in this and in other districts, which are almost unprecedentedly 

ow. 

Girder plates and angles are not in brisk demand, though a fair 
trade is doing in plates for gasometer and tank construction. The 
bridge builders are still in steady activity upon goods for home 
lines, some good orders being in hand about Darlaston for the 
Great Eastern Railway. The export business in the same line is 
represented most prominently in the work for India which is being 
turned out by the Patent Shaft and Axletree Company, by whom 
one-half the adult population of Wednesbury are employed, and 
who are now paying between £4000 and £5000 a week in wages. 

The new Government work for Indian railways is thus far repre- 
sented in this district mainly by an improved business in railway 
f ings and | tive tubes, together with certaiu carriage and 
wagon metal work and such-like requisites. In small rounds and 
other permanent way iron there is therefore slightly more doing 
at certain mills. Nor are high-class rounds in less request, whether 
for best railway work or for use in the Government dockyards at 
home. 





Strips and hoops are selling, and coopers’ hoops are worth a | reported on ’Change—although I am not able to verify the state- 


little more money than they were a week and fortnight ago. 





Best thin sheets required for deep stamping keep the firms of | 


most repute in that department fairly, and a few of them 
uite busy. Tin plates are, however, unimproved either in 
doused or in price. In the tin-plate trade heavy sums are now 
being lost. It is difficult to get charcoal plates at the mills of this 


district under 253. per box, yet Welsh “charcoal” plates are | Steel Institute at the former town. 


quoted in London at 22s. 64. That they are charcoal the makers 


here question ; they assume, in explanation of their own quota- | that has been promised by the president, on “Further Results 


tions, that 22s. 6d. relates to a quality known in the trade as 
high-class coke, though going sometimes under the appellation of 
** charcoal,” 
trade has record of no lower. 

Taking the trade throughout, finished iron prices are decidedly 
strong this week; yet outside the sheet mills hardly half time is 
being worked. , 

Pig iron of local make upholds its quotations at last week’s level, 
which is £4 for all-mine as the crucial price. Middlesbrough iron 


held its own on Change to-day—Thursday—in Birmingham. Of | Works, and Messrs. R. and W. Hawthorn are turning out a lot of 


the two it was stronger at from 39s. 6d. to 40s., for grey forge at 
makers’ furnaces. Hematites of the brands most in repute are 
quoted at 75s., but they are occasionally to be had at a trifle under 
that figure, and less superior brands, which are beginning to be offered 
upon the Birmingham and Wolverhampton exchanges, were, to-day, 
sold after some negotiation at 70s. The total make of this dis- 
trict is now about 7000 tons a week. Still that quantity is too 
large to meet a prompt sale. Rather than accept lower prices the 
Barbor’s Field Company, at Bilston, have this week blown out 
their last furnace. 

Both at the furnaces and at the mills and forges, as at the 
foundries of engineers, old-established firms are keeping a strict 
watch upon the quality of the products they are now supplying to 
customers, prohibiting the dispatch from the works of anything 
which will not bear a high test. Of the policy of this conduct, 
even in a time of severe competition, their past experience assured 
them. 

In this connection it is simply fair to the district to place upon 
record an instance of extraordlnary endurance of a pair of chilled 
rolls of Staffordshire make which has just come to my knowledge. 
In May, 1872, these rolls measaring 33in. by 18}in. in body, and 
neck 10in. long by 14in. in diameter, and having the coupling 
6in. by 12in. diameter, were placed in a tin-plate mill of the Garth 
Iron and Tin Plate Company, near Newport, South Wales; and 
there they remained in constant use till the 14th of last July, 
when the diameter of the body was found to have been reduced to 
16gin., and the diameter of the neck to 13}fin. In this five years 
and three months these rolls had weekly turned out 500 boxes of 
charcoal plates of the 14/20 ani the 20/28 sizes—a total produc- 
tion in that time of 130,000 boxes! So delighted are the Garth 
Company at the work which these rolls have done, that they have 
communicated all the particulars to the makers, who are Messrs. 
T Perry and Sons, of the Highfield Works, Bilston. The Garth 
Company say that the mill was worked by three shifts of men 
eight hours each, and that they believe the rolls would have kept 
going without a hitch for a further five years, but that the chill 
was out, as well it might be after the diameter had been reduced 
by work 1jin. The neck, it is said, is as smooth as glass, and the 
coupling end at bottom roll is quite perfect. These famous rolls 
should never be broken up; they deserve preservation as an example 
of splendid mill castings which should reflect credit upon any 
engincering district. 

he foundries are still active in the pillar and the pipe, and 
miscellaneous branches; but the new forge work in hand is but 
small, 

The coal trade is improved in its leading branches, alike in the 
thick coal and also the best thin coal localities, and prices are 
upheld for high-class forge sorts. On Wednesday over fifty boats 
were waiting for their cargoes and straggling for first position at 
the shoots of a colliery in the Tipton district. 

At the Great Fenton Colliery in North Staffordshire the ‘‘ ash” 
coal seam has been struck. 

A favourable feature just now, as to our hardware export trade, 
is the receipt by merchants of instructions to resume “time” 
orders, under which goods are sent out in specified lots at regular 
intervals at tke current rates. 

The competition of United States manufactures is still com 
plained of, alike as to some of our export and also our home 
markets, at the same time that there are advices of the cheapening 
of certain competitive foreign hardwares. For example, American 
axle-pulleys and similar light castings are down 5 percent. in this 
district ; and Paris points are easier by from 31. to 6d. a keg. 
There is increasing attention to the cause of the United States 
competition, which is compelling Staffordshire merchants to send 
many orders to New York. In Wolverhampton a leading edge 
tool firm is being almost wholly remodelled, as’to machinery and 
the like, upon the American type, and many of the goods are 
being finished upon the pattern by which, to our cost, Transatlantic 
makers have won so much trade. 

Ironmasters in this district are interested to see that the figures 
issued from the custom house as to the iron exports of August and 
the eight months of the present year then ended compare favour- 
ably with the figures for the nyprtan ganna. periods of last year. 
The total quantity of iron and steel exported in the month was 
3811 tons in excess of the month of August, 1876, but the total 
value was less by 231,459 ; in the eight months’ trading there was 
rg cs of 112,971 tons in quantity, but a decrease of £461,377 
n value. , 

Ata recent meeting at the Midland Institute, Birmingham, of 
the South Staffordshire and East Worcestershire Institute of 
Mining Engineers it was announced that the voting upon the pro- 

osition to remove the home of the association from Dudley to 

irmingham has resulted in fifty-two votes being returned in 
favour of the project and seventy-four votes against it, Dudley 
will, therefore, still remain the centre of the institute. 


Than some of the rates now cited for tin-plates the | 


A second meeting of the creditors of Mr. W. T. Watts, trading 
as B, H. Harris and Co., metal merchants, &c., Birmingham, was 
held on Saturday. The receiver’s statement of affairs showed 
total liabilities £87,725, of which £51,863 was for unsecured 
creditors, and considerably over £30,000 for partly secured creditors, 
The total assets amounted to £31,780. The late Mr. Harris waigl 
not in the habit of having a yy balance sheet of his affairs, 
That was in a great measure the explanation of Mr. Watts’ ruin, 
for he continued to trade in the same way. A composition of 
6s. 8d. in the pound was offered, payable by instalments extending 
over eighteen months, the last instalment of 1s. 4d. to be secured. 
It was, however, resolved to liquidate the estate by arrangement ; 
Mr. V. W. Houghton was appointed trustee to carry on the 
business, and a committee of inspection was elected. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE market held on ’Change at Middlesbrough this week has 
been rather better attended and decidedly firmer than usual. 
Prices tuok a range varying from 3d. to 6d. per ton above the 
quotations of the previous week, No. 1 being quoted at 44s. 6d. 
to 44s. 9J.; and No. 3 at 40s. 6d. to 40s. 9d. per ton, less 1 per 
cent, commission. Other qualities were sold at proportionate 
rates. There was not a great deal of iron sold, but makers 
are holding out for better rates, and as we approach the close 
of the shipping season, buyers are apparently disposed to allow 
rather higher rates. In reference to the finished iron trade, it is 
difficult to make any report that will be fresh andinteresting. The 
quantity of plates now being produced is considerable, but prices 
are very miserable, and it is probably, because of the remarkably 
low range of prices, that the North of England firms are being 
so well supplied with work in this department. Rail manufac- 
turers, on the contrary, are doing next to nothing, and it was 


ment—that Messrs. Hopkins, Gilkes, and Co. are now the only 
firm in the North of England rolling rails. Bars and angles arein 
tolerably fair request, but merchant iron in general, is much below 
the usual level of demand. 

Very elaborate arrangements are being made both at Newcastle 
and at Middlesbrough for the ensuing meeting of the Iron and 
The list of papers I was able 
to send you last week was complete, with the exception of one 


Obtained by the Direct Process of Manufacturing Iron and Steel.” 
A number of the principal works on Tees-side will be thrown 
open when the Institute visits Middlesbroagh on the Friday after- 
noon, The new steel works of Bolckow, Vaughan, and Co. wiil, 
of course, be the most interesting feature of this excursion. 
Locomotive engineers are doing a rather better business than 
they had in hand some time ago, although they have not yet any- 


| thing like full work. The North-Eastern Railway Company are 





finding employment for upwards of 2300 men at their Gateshead 


marine engines. On the other hand, however, Messrs. Thompson 
and Co,, of the Spring Garden Engineering works, have discharged 
about two hundred of their men, but the work at the Walker-yard 
of the same firm will go on as before. The North-road Engine 
Works at Darlington are working rather more fully. 

On Saturday last the four gunboats, Esk, Slaney, Trent, and 
Tweed, left the Tyne for Sheerness, which was duly reached on 
Tuesday. In a trial of the Trent and Tweed previous to their 
leaving the Tyne they developed an I.H.P. of 398, and attained 
a speed of 9°38 knots per hour. These boats are the last of a 
mosquito fleet, built by Palmer’s Shipbuilding and Iron Company 
for the Admiralty, the engines having been supplied by Messrs. 


| Hawthorn, of Newcastle-upon-Tyne. 


The coal trade does not this week call for any remark. On the 
whole it is perhaps no worse than it was a few weeks ago, although 
it is impussible to assert that it is in the least degree better. 

It is a subject of much satisfaction that the dispute between 
the ownersof Bearpark Colliery and their workmen has now been 
settled, and the miners have resumed the occupation of the houses 
from which they had been evicted the week before. 

The Northumberland steam coal trade is a little more brisk, but 
prices are no better, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE condition of the iron trade throughout this district is 
without material change from last week. There was again a very 
flat market at Manchester on Tuesday. The reductions which I 
announced last week in the price of Lancashire pig iron have 
brought a little more business into the hands of local makers, who 
are now about able to clear off the present limited production of 
the small number of furnaces in blast, but the heavy stocks which 
are lying at the works are not being disturbed, and with the 
existing demand in the market it is doubtful when these will be 
moved. The quotations for delivery into the Manchester district 
remain at 51s. to 52s. for No. 3 foundry to about 50s. per ton for 
No. 4 forge, less 24 per cent. The position of local hematite 
makers is without change; scarcely half the plant is in operation, 
and what is being made is generally being sent away. 

Of Lincolnshire and Derbyshire iron there is at present very 
little offering in this district, and no business of any importance is 
being transacted. 

For North-country iron, makers offering in this district are 
generally firm in asking fully late rates, but the stiffer tone in the 
Middlesbrough market meets with little or no response here, and 
any higher quotations than the low prices ruling for the last two 
or three weeks can only be idered as inal, the average 
selling prices for delivery into the Manchester district remaining at 
48s, 9d. per ton for No. 3 foundry, 48s. 3d. for No. 4 foundry, and 
47s, 9d. per ton for No. 4 forge net cash. 

A general want of animation is still the prevailing characteristic 
of the finished iron trade ; orders which are extremely scarce are 
keenly sought after, and there are some very low sellers in the 
market. For delivery in the Manchester district the average quota- 
tions may be given at £6 15s. per ton for North Staffordshire bars, 
£6 10s, to £6 12s. 6d. for Middlesbrough, Lancashire, and Sheffield 
bars, £5 for Staffordshire puddled bars, and £4 10s. per ton for 
Middlesbrough ditto. 

A contract given out this week by the Heywood Local Board for 
a quantity of cast iron pipes required for waterworks purposes will 
give some idea of the competition at present existing. ‘The order 
was only for 500 nine-feet lengths of 12in. pipes weighing less than 
200 tons, and I understand there were fourteen tenders sent in from 
some of the best firms in the country ; whilst the prices quoted for 
delivery into the district ranged from £5 5s., for a special lot, up 
to £6 5s. per ton; and the order was secured by Messrs. Charles 
and Edward Firmstone, of the Ley Iron Foundry, Dudley, at 
£5 11s, 34. per ton, 

Works throughout the district continue in much the same posi- 
tion as last reported. Many of the large founders are securing so 
little new business that week after week they are compelled to dis- 
charge batches of th:ir men. Most of the forges are only running 
about half their plant, and in many cases this is not going full 
time. 

I understand that at one of the forges in the Wigan district 
experiments are now being made with a new method of puddling. 
At present I am not furnished with the details, but, if successful, 
I am informed it will considerably reduce the cost of production. 

The coal trade generally throughout the district shows no 
material improvement. Although in the Manchester market a 
slightly steadier tone is maintained, in the large coal-producing 
districts, of which Wigan is the centre, trade continues very flat, 
and holders are still pushing for sales, with a disposition to take a 
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trifie under current rates for immediate delivery. The winter 
demand for house fire coal has not yet made itself pe: ibly felt, 
whilst the continued depression in the iron trade throws a 
large quantity of common coal upon the market, and this descrip- 
tion of fuel is quite a drug. Burgy and slack do not meet with 
quite so good ry wee as a week or two back. The average pit 
prices may be given at about 10s. to 10s. 6d. per ton for good 
Arley, 8s. to 8s. 6d. for Pemberton four feet, 6s. to 7s. for common 
coal, 5s. to 5s. 64. for burgy, and 3s, 6d. to 4s. 6d. per ton for 
slack. 


The members of the Manchester Geological Society, on Saturday, 
under the leadership of Professor Boyd Dawkins, F.G.S., and Mr, 
Rook Pennington, LL.B., made an excursion to the interesting 
district around Castleton, Derbyshire, visiting, amongst other 

laces, a recently discovered ossiferous fissure containing the 
en of the reindeer, bison, bear, wolf, re-associated with the 
implements of pre-historic man, also the Yoredale strata of Mam 
Tor, the Winnatts, the Speedwell Mine of Cavarn, and the basalt 
of Cave Dale. 

The trade being done in hematite is satisfactory, and the posi- 
tion of the market is steady, makers having in hand several good 
orders, so far as their extent is concerned, but there is no improve- 
ment noted in prices, which remain as previously quoted, the basis 
being 67s. 6d. for No. 1 Bessemer, and 64s. 6d. for No. 3 forge iron. 
It is evident from the amount of iron leaving the various iron- 
works in the district, from the increased amount of traffic on the 
railways, and from the great reduction of stocks, which now are at 
a minimum, that a good trade is being done, so far as tonnage is 
concerned ; and it is likely this will continue, for buyers 
are much more free to negotiate business than they have 
been for months, as is shown by the fact that at the 
present moment makers have work in hand for at least four 
or six months ahead. This gives good hope for a satisfactory 
winter's trade. It isremarkable that while there has been a steady 
improvement in the amount of iron produced, no change has been 
effected in rates, which remain normally as they were in the begin- 
ning of the year ; but while there is no quotable change in value 
there is doubtless a much firmer tone, and an inclination on the 
part of makers to maintain the full market price. 

Iron ore is in every respect in sympathy with the pig iron trade. 
There is a and steady consumption of the raw material, 
and late purchases maintain previous values. 

The steel trade is in a very favourable position, both as regards 
heavy and light goods. Generally speaking makers are sold for- 
ward till Christmas, and there is reason to believe that in the 
course of a few weeks orders will be secured which will maintain 
briskness at local works throughout the whole of the winter 
season. At present all the mills are employed. 

Messrs. D. Noble and Co., iron shipbuilders, Barrow, have 
launched the first vessel since they opened the Graving Dock Ship- 

at Barrow eighteen months ago. She isa schooner of about 

200 tons, built to the order of Mr. J. Ashcroft, and intended for 

the coasting trade. Messrs. Noble and Co. have another schooner 

on the stocks for Messrs. Walton and Co., and they have a good 

+ of several new orders. Generally speaking, the iron ship- 
ers are well employed. 

Finished iron workers have not many orders in hand, and the 
bar and plate trade is weak. 

There is not any animation in the coal trade, the demand for 
steam qualities being restricted. Foreign shipments are plentiful. 
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(From our own Correspondent.) 


Up to the time of writing this nothing more has been heard of | 
the intention of the coalowners to attempt a reduction of wages, | 
and, from what one hears in certain quarters, it almost appears to | 
be probable that the formal notices will not be given. [t is ad- | 
mitted that the present is a very awkward time of the year to run | 
the risk of a general strike, inasmuch as the demand for coal has 
already begun to be brisker owing to the advent of colder weather, 
and is certain to improve weekly as winter draws nigh. In addi- 
tion to this, it is reported that several of the leading coalowners | 
have either withdrawn from the Association or else have declared | 
themselves to be opposed to any attempt at lowering wages at 
present. Under such circumstances, then, it would not be very 
surprising to learn that the employers had decided to let the 
matter stand over for some months. 

In the iron trade proper there has been no particular alteration 
during the week, nor can it be said that prospects are any brighter 
in most instances. The smelters are fairly engaged, but they are, 
for the most part, limiting their output, and are selling at rates 
which they declare to be unprofitably low. A fair quality of 
Derbyshire pig can be had in moderate lots at 55s., and ibly at 
rather less money in large bulk, whilst superior brands, such as 
Butterley, sell for 60s. to 65s. The current figures for Aireside 
Leeds are :—No. 1, 52s.; No. 2, 48s; No. 3, 463.; No. 4, 45s.; 
forge, 44s.; M. and W., 43s.; Acklam, No.1, 46s.; No. 2, 44s.; 
No. 3, 42s.; No. 4, 41s.; and forge, 40s.; North Lincolnshire, 
42s. 6d. to 55s., according to brand and number. The hematite 
vendors are steady, and now that the Bessemer works seem to be 
better engaged, are holding their pig at about the following rates : 
—Maryport hematite, No. 1, 70s.; No. 2, 67s. 6d.; No. 3, 65s.; 
No. 4, 653.; No. 5, mottled and white, 65s.; Bessemer, No. 1, 70s.; 
No. 2, 67s. 6d.; and No. 3, 65s., all 24 off for prompt; Milldém 
No. 1, 70s.; No. 2, 67s. 6d.; and No. 3, 65s.; ordinary, 
Nos. 3, 4, and 5, are 65s., also 24 off for cash, or net on four 
months’ bill. There is a good call for spiegeleisen of reliable 

uality, that having 15 to 25 per cent. of manganese being held at 
35 10s. to £6 10s. per ton. Much of the whole local production is 
used up in the neighbourhood, but a few parcels are being sent to 
the United States, where the article is said to sell pretty well, and 
to be better liked than German. 

It would appear that although the armour plate forges and rolli 
mills have not latterly been very active, yet that the planing an 
finishing of the plates, &c., which had been previously rolled 
have not been progressing idly. This may be ily inferred from 
the fact that on Thursday night last two _— trains, exclusively 
composed of trucks of armour plates and their concomitants, were 
despatched from Sheffield to Hull, over the Manchester, Sheffield, 
and Lincolnshire lines. One of these trains came to grief near 
Kilnhurst by running intofan empty coal train which was being 
shunted, the collision being serious enough to staash up the engine 
and some wagons and to block the line nearly all night. Such a 
large consignment of armour has never, I am informed by a com- 
petent authority, before been sent from Sheffield at one time. 

Since I last wrote it has transpired, in the Calcutta intelligence 
of the Times, that the orders of the various Indian lines for 
locomotives are considerably in excess of what was stated by me 
last week. The East Indian Railway Company have ordered fifty, 
the Madras Railway Company twenty, an | the Great Indian 
Peninsula line forty, besides which eighty of the States line type 
have been ordered by the Government, thus making a total of 
no fewer than 190 new locomotives required for immediate ship- 
ment to India. The execution of the orders for these ought to 
afford a healthy stimulus to the locomotive engineers of this country. 

An abstract of the annual report of the Sheepbridge Coal and 
Iron Company, Limited, shows that the directors recommend the 
transfer of the sum of £10,000 from the reserve fund to the profit 
and loss account. With that, and a further sum of 11 
available from the year’s working, the directors propose to pay a 
dividend which will bring up the dividend for the year to the 
rate of 5 per cent., and‘leave £2998 to be carried forward. At the 
annual meeting of the Northfield Iron Company, the report and | 
accounts were privately adopted, but have not this year been 
printed. At the recent annual meeting of the Parkgate Wagon 
Company some very strong statements were indulged in, and 





the directors read a report as to the management, which they 


had not been satisfied with, and also showing a loss of over £8000 
on the year’s trading. 

The rail men at the Dronfield Works of Messrs. Wilson and 
Cammell have agreed to accept a reduction of 10 per cent. from 
their present wages. Atthe Penistone works of Charles Cammell 
and Company, Limited, a number of the men objected to a similar 
reduction, and have had their services dispensed with. 

At a meeting of the creditors of Thomas Harris, general factor, 
Orchard-street, Sheffield, on Saturday, the liabilities were shown 
to be £6201, and the assets £2009. Of the latter, the stocks at 
Sheffield, Dublin, Huddersfield, Southport, Portsea, and Glasgow 
reached the value of £1520. Liquidation ensued. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market does not gather strength so rapidly as was 
expected in some quarters, at the time the masters put out a large 
proportion of their blast furnaces. Indeed, the slight advance in 

rices which took place last week, consequent upon the approach- 
ing settlement of the large labour disputes, has since then been 
almost entirely lost, and. the market is at present dull, with very 
little doing at the lower rates which prevail. This week the foreign 
demand is again limited in extent, and it is somewhat extra- 
ordinary, as well as significant, that while our own production of 
raw iron has been largely curtailed, the imports from Cleveland 
are at the same time decreasing. The quantity of pigs being 
placed in store is rather less than in previous weeks ‘o Messrs, 
Connal and Co.’s Glasgow stores, last week, the additions only 
raised the quantity by 1000 tons, as comparei with 2000 in the 
preceding week, making the total received there now close upon 
159,000 tons. There are eighty-seven furnaces in blast, as against 
115 at the same date lust year. 

In the warrant market on Friday business was quiet during the 
forenoon at 54s. 7d. and 54s, 6$1. cash in a few days, whilst in the 
afternoon business was done at 54s. 7d. one month. The market 
was very quiet on Monday, when business commenced at 54s. 4d, 
and 54s, 44d. cash, and 54s. 6d. one month were afterwards 
obtained. There was no business in the afternoon. On Tuesday 
the market was very quiet, with business at 54s. 4d. cash, and 
54s. 44d. one month fixed. On Wednesday the market was 
firm, {with business at 54s. 7d. cash to 54s. 9d. one month. 
To-day (Thursday) the tone was flat, at 54s. 44d. cash and 54s, 6d. 
one month open. 

The demand for makers’ iron is also quiet, prices in some 
instances being lower. marketable brands, No. 1, declined 
6d. per ton; Gartsherrie, No. 1, 1s.; No. 3, 6d.; Carnbroe, No, 1, 
ls.; No. 3, 6d.; Monkland, No. 1, 6d.; Clyde and Govan, Nos. 1 
and 3, 6d.; each; Calder, No. 3, 6d.; Glengarnock, No. 3, 6d.; 
and Eglinton, No. 3, 6d. The quotations are now as follows :— 
Good marketable brands, f.o.b. at Glasgow, per ton. No. 1, 
56s.; No. 3, 52s. 6d.; Gartsherrie, No. 1, 62s. 6d.; No. 3, 55s.; 
Coltness, No. 1, 67s. 6d.; No. 3, 55s. 6d.; Summerlee, No. 1, 60s. ; 
No. 3, 54s. 6d.; Langloan, No. 1, 64s.; No. 3, 55s. 6d.; Carnbroe, 
No. 1, 57s. 6d.; No. 3, 53s. 6d.; Monkland, No. 1, 56s.; No. 3, 
52s. 6d.; Clyde, No. 1, 58s.; No. 3, 53s. 6d.; Govan, at Broomie- 
law, No. 1, 56s.; No. 3, 52s. 6d.; Calder, at Port-Dandas, No. 1, 
62s.; No. 3, 53s.; Glengarnock, at Ardrossan, No. 1, 60s.; No, 3, 
54s, 6d.; Eglinton, No. 1, 56s.; No. 3, 52s, 6d.; Dalmellington, 
No. 1, 56s.; No. 3, 53s.; Carron, at Grangemouth, No. 1, 65s.; 
ditto, specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
6ls. 6d.; No. 3, 56s.; Kinneil, at Bo'ness, No. 1, 563, 6d.; No. 3, 
52s. 6d. 

Last week’s "shipments of pig iron from the Clyde amounted to 
8753 tons, as compared with 10,479 in the corresponding week of 
1876, while the imports at Grangemouth from Middlesbrough were 
3950, as againt 6877 tons in the corresponding week of last year. 


There is little doing in manufactured iron. Most of the malleable | 
works throughout Lanarkshire'continue irregularlyemployed. Home | 


orders are as arule scarce, but still there is hope of better times 
coming before long. At some establishments there is a fair amount 
of work being done for foreign houses, The Steel Company of 
Scotland, whose works are at Newton, near Glasgow, have at 
present on hand a fair number of orders for rails. Among the 
iron manufactures shipped from the Clyde during the past week 
were £2069 worth of galvanised iron, £1650 sewing machines, and 
£880 sugar-making machinery. 

Despite the reduced output of coals in the west, in consequence 
of many of the miners keeping one idle day a week, the coal 
market remains quite glutted. There isa great scarcity of shipping 
orders, and although the demand for household purposes has 
slightly improved, supplies are more than ample, and prices remain 
un . The miners have now resumed work at most of the 
collieries in Fife and Clackmannan, but it will be some time before 
the pits are in full operation, and longer still before they will yield 
much profit. Large quantities of coals were got during the lock- 
out from other parts of the country, and the new competition thus 
created may possibly exist for some time, to the disadvantage of 
the local coalmasters. 

In the districts immediately surrounding Glasgow, the miners 
are in the majority of cases acting pretty freely up to the advice 
of Mr. Macdonald, M.P., and endeavouring to restrict the output 
in the hope of rendering coals scarcer, and so hastening the time 
when their wages may be advanced. That gentleman addressed a 
large meeting at Maryhill a few days ago, and in the course of his 
speech declared that all over the country, as well as in other 
nations, employers and workmen alike were suffering from the 
results of over-production. The downward race in the prices of 
coal and iron since 1874 had, he said, destroyed both masters and 
men. If eight hoursa day were too much, then he would advise 
the men to work only six ; and if six was too much, then say four ; 
and if that was too much, then let them work less, for if they 
gave coal for nothing they would not get it away if people did not 
want it. There was too much coal, and that was the reason it 
was cheap. He strongly advised all the miners to join in the 
movement for lessening production. 

ements have not yet been completed for the conference 
between the coalmasters and miners of Fife and Clackmannan, 
at which the question of a sliding scale of wages is to be discussed. 
Some misunderstanding has arisen between the secretaries of the 
masters and men as to the position of the mediators at the proposed 
conference; but it is hoped that this matter will be amicably 
settled. 

The neg for the settl t of the Clyde shipbuilding 
pa are proceeding very slowly. It is now feared that the men 

ill not be satisfied with anything short of an advance of wages. Very 
few of them have taken advautage of the withdrawal of the lock- 
out by the masters to return to work. 

A number of large new steamships are about to be constructed 
for the Cunard line ; Messrs. James and George Thomson, of Glas- 
gow, have obtained an order for three vessels, the first of the series 
being one of 5000 tons for the Atlantic service. 


ooo 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE has been a little lifting of the cloud since my last, and 
the autumn promises tu be a more active season than has been 
anticipated. The decisions of the Government to increase the 
Indian railways has led to the apportionment of tolerably good 
orders for steel rails amongst the Welsh ironmasters ; the parti- 
culars I have not yet learned, but Landore, Dowlais, Panteg, 
Ebbw Vale, and Rhymney, are very likely the five selected. 
Landore Works at a recent visit were looking much more active, 
but at few works do we see much blast furnace work, and the 
production of pig has come to be regarded as secondary in com- 
parison to the Jater operations of rail manufacture. 

Cwmavon, which was sold for about £45,000, is being again sold 





in detail. I hear of a large section being disposed of to Mr. 
Fowler for tin-plate manufacture. 

Some movement amongst the mills at Ebbw Vale is in contempla- 
tion, and hopes are reviving in the district, 

During the last week or two a large number of hands from 
Brynmaur, Nantyglo, and Biaina have been paid off at Ebbw Vale, 
and the reason, I have understood, is more thoroughly to employ 
the people of the district, and to dispense with strangers, 

The iron and steel exports of the week amount to about 
3700 tons, which were sent to Riga, Frederickstadt, Port Natal, 
Gothenburg, and Bahia, A small cargo of bars also left for 
Seville. This month there will be large cargoes sent to Riga and 
Cronstadt. 

In smaller and more varied descriptions of iron manufacture the 
exports of last week show a decided improvement, and as an 
illustration of Welsh trade at the present time I will enumerate 
them :—Bars, 130 tons to Smyrna ; hoops, 900 bundles to Trey 
Bentos ; anchors, five to Naples ; chains, 360 fathoms to Naples ; 
sheets, 162 tons to Amsterdam ; and 108 tons to Smyrna. 

Great interest is taken by the Bristolians and by the inhabitants 
of the Welsh coast of the Severn at the steady progress of the 
Severn Tunnel and the Bridge. The crossing of the Severn at 
Newnham is at present as primitive as in the times of the 
Romans, while the Portskewet arrangements of railway and 
steamer only suit the summer time. 

The character of the coal trade continues unchanged, and much: 
depression exists at Cardiff. The total exports from all the Welsh 
ports last week was only 93,567 tons, and of this Cardiff sent 
upwards of 70,000, But the fact is that the only saving course for 
coalowners is to export largely, and Cardiff must export at least 
100,000 tons a week to do any good, prices are so unremunerative. 
It is maintained by leading coalowners that if they could force the 
export up to 120,000, then some benefit would be derived. The 
existing depression is due to the decline in the coal trade with 
France. For more than a month this has become very marked, 
and is attributed by shippers to the unsettled condition of that 
country. There is also a falling off in shipments to the 
Mediterranean, caused by the stoppage of all speculative ship- 
ments, such as abounded previous to the commencement of the 
war between Russia and Turkey. 

The double shift system has been abandoned at Mountain Ash. 
This makes the fourth or fifth colliery in the Aberdare Valley 
where the mode has been carefully tried and given up. At 
Cyfarthfa I am told that it is found to answer very well. 

Thre is nothing new to relate in connection with unionism. 
Colliers say that they quite agree with the principle, but object to 
pay, as they cannot afford it. The resuscitation of ‘‘ Union” 
seems, therefore, almost hopeless, and if simply propped up with- 
out any healthy and useful vitality, it had better remain prostrate. 

Patent fuel in some quarters is brisk, but the flourishing works 
will be found either at Swansea or Cardiff. I have heard within 
the last few days of one large works which was started by an 
enterprising capitalist from Staffordshire ; but the affair has come 
to grief, and the migrants from Staffordshire are in a deplorable 
condition. 

I was at Bristol last week when the Great Western Colliery 
Cowpany held their twelfth ordinary meeting, and have rarely 
beheld such excitement. One shareholder complained that he had 
145 shares, with £18 paid, and they were now quoted at 2}. Mr. 
Briscoe, a former manager, complained that the sinking from the 
four-feet to the six-feet coal cost £10,000. After considerable dis- 
cussion it was agreed that the accounts should be received, the 
meeting adjourned to the 27th September, and a committee was 
named to vonfer with the directors. 

Four gentlemen of Cardiff have offered to subscribe £80,000 
towards an extension of the Penarth Dock project. Lord Bute 
— —— to entertain the proposition for extending the Bute 

ocks, 

There are loud complaints in Newport district about the coal 
trade, but the house kind is leoking up a little. 








SouTH KENSINGTON MusguM.—Visitors during the week ending 
Sept. 8th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,745; mercantile marine, building 
materials, and other collections, 3151. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 
1861 ; mercantile marine, building materials, and other collections, 
175. Total, 17,932. Average of corresponding week in former 
years, 18,506. Total from the opening of the Maseum, 16,599,278. 

A New ATLANTIC CABLE BETWEEN FRANCE AND AMERICA.—A 
correspondent of the New York Herald gives particulars of a 

h for ting France and America by a direct cable. The 
Government of France has granted permission to the promoters 
of the project to establish a telegraphic station in that country, 
and has accorded to them valuable privileges, All messages 
originating in France will be transmitted by the new cable, and 
telegrams from other countries passing through France will also 
be handed to the same company, unless otherwise directed by the 
senders. The cable is to be constructed after the most approved 
manner, and is to send three times as many words per minute as 
can be transmitted by the existing cables. 

“‘T once heard a capital rejoinder to ‘ The Ladies’ by a Glasgow 
gentleman. After paying all the usual compliments, he said he 
would conclude in the language of one-of our greatest modern 

ts— 
** «They are here as a boon and a blessing to men, 
Like the Pickwick, the Owl, and the Waverley Pen.’” 
—The London Scottish Journal. Sample box, assorted of all the 
kinds, 1s. 1d. by post. Sold everywhere. Patentees : Macniven 
and Cameron, 23 to 33, Blair-street, Edinburgh. Penmakers to 
her Majesty’s Government Offices.-~[ADvT. } 
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ST. ALBANS ABBEY. 


Tue passion for the preservation of dilapidated or even 
ruined ecclesiastical and other structures possessing 
archeological and historic interest or having any preten- 
sions to either architectural beauty or ugliness, has during 
the past few years caused much attention to be directed to 
the Abbey of St. Alban. Developed from the foundation 
of a monastery about the year 793 by Offa II., King of the 
Mercians, on or near the site of the martyrdom of Alban, 
the Abbey presents in its various parts the work of about 
thirty abbots, chief aiaong whom as constructors whose work 
has remained, though in a more or less ruined state, may be 


mentioned the abbots William de Trumpington, twenty- | 


second abbot, about 1214; Hugh de Eversden, twenty- 
seventh abbot, about 1320; Richard de Wallingford, 
twenty-eighth abbot, about 1330. The Abbey was 
surrendered to the King in December, 1539, during the 
abbacy of Richard Boreman or Stevynnache, the fortieth 
and last abbot, when so many monasteries were suppressed. 
‘he possessions of the Abbey were dispersed among 
interested courtiers who favoured the King’s views, and 
the buildings, with all the ground lying round the Abbey 
church and the parish church of St. Andrew which stood 
on the north side, were granted to Sir Richard Lee in 
February, 1540, whose possession was quickly followed by 
his commencing to destroy the whole. He, however, sold 
the site of the monastic buildings to Boreman soon after 
this, while most of the structure yet remained, and so 


proprietors might have soon yielded to for lucre of the 
materials.” By a deed from Boreman conveying lands to 
(Queen Mary, the Abbey church became the property of 
the Crown, and so remained until May, 1553, when the 


town of St. Albans obtained its charter from Edward VI., bly subsequent to the middle of the sixteenth century, of 
under which power was given to erect a grammar school | ..” 


in the church, for which purpose one of the finest portions 
of the Abbey recently partially restored through the 
miunificence of the Ladies 
Salisbury, Verulam, Cowper, 
Essex, and others, was de- 
tached from the body of the 
church, and for the latter the 
mayor and burgesses paid 
£400. Since the above date 
sixteen rectors have been ap- 
pointed successively to the 
church, and during the rec- 
torship of the Rev. W. J. 
Lawrence, M.A., the last ap- 
pointed and present rector, 
the restorations, to some of 
which we are about to refer, 
have been mainly carried out 
or are in progress. The work 
of reparation and restoration 
is being carried on under the 
direction of Sir Gilbert Scott. 
As is generally known, by 
far the larger portion of the 
Abbey has been allowed to 
decay, and until recent years 
hardly any attempts have 
been made to prevent its 
utter ruin, though a subscrip- 
tion was raised for the pur- 
poses of preservation after 
public attention was drawn to the state of the Abbey by 
the fall of 
February, 1832, which caused considerable injury. A 





part of the south-west wall on the 3rd of | 


few § irons through which light bolts pass, connecting | 


the two great clerestory walls, were fixed many years 


ago to en the southern wall from falling out- 
wards. 


and bolts, however, shows how inadequately the require- 


required to be of any service. 


| large for a man to creep into. 


| 


he extremely small size of both the S plates | instances resorted to, and that when the excavations had 
| been made to the very verge of safety for the operators, 
ments were understood, both plates and bolts appearing | the wooden props inserted were fired, and as they became 
like mere wirework in comparison with what would be | consumed the whole structure collapsed from its superin- 
This wall, which forms | cumbent weight. 
part of the work of Abbot Trumpington, now leans brickwork in cement, and the additional precaution was 
outwards as much as 28in., and was about two years | taken to fill up the interstices occasioned by the irregular 


ago supported by means of heavy balks as struts and | 
shoring, but it has now become necessary to take | 


the necessary steps to prevent the actual fall of the 
wall. The tower of the Abbey had also become unsafe, 
and if measures had not been taken about five years 
ago to strengthen some of the piers and foundations sup- 
porting it, it would have crushed the latter under its 
enormous weight. Mr.Chapple, the clerk of the works, gives 
some interesting particularsof the operations connected with 
the restoration of the Abbey, and particularly the means 
adopted for preventing the ruin of the tower and presby- 
tery, in a paper read before the St. Albans Architectural and 
Archwological Society on the 19th January, 1874. On the 
1st August, 1870, Mr. Chapple became assured of the inse- 
curity of this portion of the building, and upon repre- 
senting his convictions to the rector of the pl yp oe 
instructions to consult Sir Gilbert Scott, and to ask him 
to make a personal inspection of this portion of the Abbey. 
Sir Gilbert Scott visited St. Albans, and, after inspec- 
tion, was satisfied of the correctness of the report made to 
him, and he advised that a pier under the tower should 
be secured by shoring an arch on its eastern side; 


that the superincumbent triforium and clerestory should | 


be supported by needling, and that the crushed brickwork 
of the pier should be removed in small portions, and the 
pier itself reinstated on a larger scale with sounder ma- 
terials. The fixing of the necessary shoring occupied the 
interval of time until the 26th August, when the first por- 
tion of the brickwork was inserted, commencing the repa- 
ration of the Abbev. 
presbytery had be... pierced with two very large openings, 
splayed in such a manner as in each instance to form a 
huge hagioscope, and had Leen cut out in such an 
unscientific manner that the bond of the wall had been 
entirely destroyed, and at this critical point both arcades 
were materially weakened, and rendered less able to 
resist the lateral thrust of the great central tower. The 
openings thus made had merely been cased with brick- 





The north and south walls of the | 


work, and the half-piers projecting into the presbytery 
were then cut away; the surfaces of the walls west of the 
communicants’ step, as now in position, were then lined with 
wainscot panelling, of the date, as written on the back of | 
one piece, 1605. | 
It became necessary in the prosecution of the work of | 
restoration to remove this panelling on the north side, 
when a very great danger was revealed—no less than the | 
bursting of the north-east pier of the tower, and the 
crushing of the north wall of the presbytery. 1t was also | 
noticed that the beautiful chantry of Abbot Ramryge, | 
situated still further east than the works in progress, had | 
during the previous fortnight shown evident signs of 
crushing, and the groining Thad been split open longitu- 
dinally, one half of the structure leaning towards the | 
sacrarium, and the other half tending towards the north 
aisle. In addition to this, the west wall of the chantry 
had been thrust to the extent of an inch towards the east. | 
These unmistakeable signs of subsidence necessitated the | 
immediate shoring of the large eastern arch of the tower, 
and the repair of the north-eastern and south-eastern piers. | 
This tower, from its enormous bulk, being the heaviest 
in the kingdom, and its dimensions at 100ft. from the | 
ground being no less than 46ft. by 48ft., with walls at that | 
height of 7ft. 4in. in thickness, required shoring of great 
scantling and in large quantity. This was at once 
commenced, and from the stupendous nature of the work , 
the shoring was attended with some little difficulty, parti- 


SNP ROR : Ane’ 8° | cularly as it was necessary to avoid as much as possible 
“put a stop to the demolishing it, which the sacrilegious | y ; 


proximity to the piers, in order to allow free access by the | 
workmen to the crushed parts. 
Sir G. Scott paid particular attention to the state of the | 
foundation of the south-east pier, and discovered that a 
hole had been made in it at some distant period, presuma- 


such a character that it seemed surprising that the local 
weakness it had caused had allowed the stupendous struc- 
ture to remain standing. Some decayed pieces of wood 
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found in this hole had evidently been used as props, thereby 
enabling the excavators and destroyers to proceed further 
with their work of destruction until the whole pier was 
pierced nearly through, and the excavation was sufficiently 
It is recorded that this 
mode of rapidly destroying large buildings was in some 


This large hole was therefore filled with 


nature of the excavation with liquid grout, and the whole 
was surrounded to a depth of several feet with a bed of 
cement concrete. 

It is generally known that the tiles of which the great 
church of Abbot Paul was built were brought from the 
city of Verulam, and were taken and used as being a con- 
venient material near at hand. The foundations, wherever 
they have been exposed to observation, are about 7ft. 6in. 
wide, and are built in continuous walls throughout the 
whole length of the building. This mode of construction 
also applies to the foundations of the piers, so that they 
form a solid continuous mass of great strength, and are 
better calculated to resist heavy pressure than if each pier 
were built on an isolated base. The materials used are 
layers of flints, well grouted, with occasional layers of 
Roman tiles—an arrangement closely resembling in form 
the section of the Roman wall to be seen on the east side 
of the site of the city of Verulam. The piers were then 
built of tiles as before stated, these tiles not being con- 
tinuous all over the area of the pier, but forming an outer 
casing only, the centre, or core, being formed of concrete 
composed of flint and rubble, with a very large admixture 
of lime—thereby saving expensive, scarce, or prepared 
material. This was the common mode of building at this 
period, and, indeed, for some centuries later, and is the 
primary cause of the decay and ruin of many noble build- 
ings. The tower piers were so built, and, had they been 
left alone in their integrity, would, no doubt, have stood 
and have done their work for all time; but as years rolled 
on, some persons conceived the unfortunate idea of making 
more area or available space within the tower, and in order 
to accomplish this object, actually cut off two members of 
each pier on each face, thinking, undoubtedly, that the 
great mass still ne would be sufficiently strong for 
all practical purposes, This nearly proved to be the ruin 
of the whole building. All the piers were weakened by 
the removal of this outer casing, which had been carried 
out to a height of 30ft., leaving of each pier the concrete 





core referred to exposed on two surfaces. Commencing at 
about 18ft. from the ground, there is a zone of about 8ft. 
in height, where the mortar used in building these piers 
is of a less cohesive nature; and as this is common to all 


| the four piers at this point, Mr. Chapple thinks that this 


portion might have been erected in the winter, when the 
action of frost or continued rain would have the effect 
of causing its disintegration, or the perishing of the 
lime. Certain it is that this weaker zone occurs, and it 
was at this point in the north-east pier that the crushing 
took place, and the concrete becoming pulverised, the tower 
gradually leaned to the weakest corner, and eventually burst 
open, causing rents from the crowns of the northern 
and eastern arches, extending upwards through the 
outer arcade, the bell-chamber windows, and the parapet. 
Some 200 tests were applied at various points, from which 
it became evident that there was a slow movement going 
on, for the tests were broken again and again. It was 
then determined to insert double shores and trusses to 
each arch of the tower, and triple trusses in the arches of 
the Presbytery aisles. Measures were at once taken to 
effect this, and whilst they were proceeding, viz., on the 
13th January, 1871, it became apparent, from the further 
crushing of the north wall of the Presbytery, and the 
buckling and cracking up of the groining at the same 

lace, that the tower was still sinking. Arches were hastily 
bricked up to resist the thrust, raking shores of heavy 
balks were inserted at every available point; but the tests 
still broke, and the ceiling of Abbot Ramryge’s chantry 
opened further. A cluster of heavy balks planted deep in 


| the ground as raking shores from the north-east, bent like 


bows under the pressure ; the north-east pier crumbled and 
crumbled until there was a continuous shower of dust and 
small particles dropping around it—a sure and certain in- 
dication of a crushing up. At length, after many days 
and nights’ continuous labour, during the whole of which 
time the workmen stuck bravely to their posts, it was 
found, to the great relief of these concerned, that the down- 
ward progress of the tower 
was arrested, and that the 
great trusses in the northern 
and eastern arches were doing 
their work handsomely, for 
they had caught the shifting 
mass and were upholding it. 
The foundations were then 
examined, and that in the 
north presbytery aisle, next 
the tower pier, was found to 
have been injured by excava- 
tion for interment3. A great 
mass of cement concrete, the 
whole width of the aisle, and 
of a depth down to the chalk, 
was here inserted and well 
rammed down; then the 
missing members of the piers 
were carefully built, oue pier 
only being done at a time. 
The materials used were hard 
bricks in cement, with hard 
York self-faced landings, in 
long lengths, inserted at fre- 
quent intervals. Iron ties 
were also freely used ; these 
ties before being fixed were 
heated, and, while hot, steeped 
in oil to prevent corrosion. Such was the crushed 
state of the north-east pier that at one particular place 
it was found necessary to take out the old work to 
a depth of seven feet into the pier, creating a hollow 
which presented the appearance of a large cavern, All the 
old work was well saturated with water to render it 
adhesive to the new, and at every two layers of brickwork, 
liquid cement grout was used in abundance, thereby 
completely filling up every crevice. This method of re- 
pair was continued, whenever necessary, throughout the 
whole height of the tower, and on the northern and 
eastern faces a considerable number of York bondstones 
were used across the rents, and the whole grouted as before 
described, rendering the walls of the entire structure, as far 
as possible, in their particular forms, a solid mass. At four 
stages, viz., at the triforium, the clerestory, the ringing- 
floor, and the bell-chamber, a system of strong iron bolts 
was inserted, passing in every instance through holes 
specially bored through the walls ; the heads of the bolts 
pulling against massive iron flanges, with triple lead 
washers. These thirty-two bolts were drawn together with 
sixteen right and left-handed nuts, screwed up by gangs of 
men simultaneously. New outer stone arches and oak 
louvres were fixed to the tower windows, and the upper 
stringcourse renewed in Chilmark stone, a durable material, 
taking the place of the clunch or Totternhoe stone used 
originally. In exposed situations, or indeed for any out- 
side work, clunch is a very perishable stone, but for 
internal work it is, as is evidenced on a large scale in the 
Abbey, exceeding durable, and indeed far more so than 
Purbeck marble, which seems to decrepitate by dessication. 

To deal with a mass of old masonry such as this, weigh- 
ing several thousand tons, was one needing the greatest 
care and sound judgment, and we can imagine that for 
many hours the keenest anxiety was felt for the 
safety of the men and the tower. The work, however, has 
been successfully accomplished, and there is now every 
probability of the old tower standing as many years as it 
has already, if strength is the only necessary to that end, 
and unless the building which it surmounts should become 
the witness of practices common to ecclesiastical buildings 
in countries under the sway and influence of that power 
which bars all freedom and intellectual progress. 

As above stated, the south wall of the nave leans out- 
wards twenty-eight inches from the vertical at about mid- 
way of a portion of about 120ft. in length, the height 
of the wall being slightly over 80ft. The northern wall 
remains nearly vertical, but the ground outside the southern 
wall is several feet below that within, and it seems that 
its ponderous weight has caused the foundation to sink 
gradually on that side from which the earth supporting 
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ments on the outside of wall have also in a larger degree 
reduced the resistance there to the motion of the earth 
under the weight upon the foundations. 

It is intended to restore this wall to a vertical position, 
and it is the object of this article to describe by aid of 
our illustrations the means to be adopted in carrying this 
out. 

In the general view of the Abbey on page 199 and in 
Fig. 7, is seen the wall of the southern aisle, and the upper 
portion embracing the clerestory and triforium of the south- 
ern wall of the nave, supported upon arches that are well 
preserved, and illustrations of which are given in Fig. 2. 
This is a vertical section through the shoring, and horizon- 
tal trusses which are to be built up within the nave. The 
portion of the wall which has to be restored to verticality 
is that nearest to the western entrance. In Fig. 3 is 
shown in plan the lower tier of heavy horizontal trussing, 
of which there are two sets, the one shown being at the 
height of 30ft. and the upper tier at the height of 50ft. 
This trussing fills the entire section of the nave under 
repair, and is for the purpose of preventing the wall from 
coming in further than required, space being left between 
the balks and the bent wall, equal to the distance through 
which it must pass to bring it vertical, as seen in the lower 
part of Fig. 3, and also in Fig. 4, which is a section through 
the central portion of the nave under treatment. Excava- 
tions have been made in the floor of the nave and around 
the bases of the piers of the south arcade. These have 
been filled with concrete, for the purpose of receiving the 
thrust and downward pressure of the raking and vertical 
shores and struts. Some of the struts shown on the left of 
Fig. 4 have been in place some time, but masses of concrete 
are also to be deposited without the outer aisle wall, to 
support other heavy raking shores as shown in Fig. 5, 
which illustrates the positions of the piers, and also in 
Figs. 4 and 6. Fig. 6 is a section through one of the 
arches in the south aisle, the section being taken on A, B, 
Fig. 5. All the arches as seen in Fig. 2 are to be centred 
with massive timbers, and the lower ends of the vertical 
supports in the main arches will rest as shown in Fig. 8, 
so that, though supporting the arches, they will not pre- 
vent the wall from being brought to a vertical position. 
When all the trussing, shores, and centreing are in posi- 
tion the roof will be severed at the junction of the 
early English work of Abbot Trumpington with the 
decorated work of Abtots Hugh de Eversden and Richard 
Wallingford, the framing seen in Fig. 2 being carried up 
so that the roof may be lifted from the wall by means of 
screw-jacks, and supported during the forcing of the whole 
mass of Trumpingtoa’s work, including the triforium, 
clerestory, and arcade:, into a vertical position. In order 
to enable the wall to be pulled over by partial rotation a 
little below the floor line, a series of holes will be bored 
half way through the wall on the inside so as to reduce 
..the supporting masonry there to so small an area that it 
may crush, and so allow the wall to come inwards. 
The masonry will, of course, be made good at these 
parts when the wall is perpendicular. Iron tie bolts 
below each horizontal truss, as seen in Figs. 2, 3, and 
4, will be inserted through the spandrils with coupling 
screws in the centre of the same form as those used in 
repairing the great central tower. Under each of the 
several raking shores hydraulic presses will be placed, as 
indicated in Fig. 4,and when all is prepared the presses 
and the right and left-handed screw nuts on the tie bolts 
will be operated simultaneously until the wall is brought 
into the desired position. Raking shores will be applied 
inside the building at every vantage point, as seen in 
Figs. 4 and 5; every precaution is being taken to render 
the bold undertaking a successful one. After the wall has 
assumed its upright position the roof will then be lowered 
on it in its proper place, and meanwhile four flying but- 
tresses, shown in Fig. 9, will be constructed to keep up the 
work ‘sv moved. Tihese buttresses are seen in front eleva- 
tion in Fig. 7, and will be very massive, the abutments 
above ground projecting no less than Yft. from the south 
wall, the foundations extending much beyond. In exca- 
vating for the westernmost of these the workmen have 
unearthed the foundations ‘of one of the great western 
towers, which was begun to be built by Abbot John de 
Cella, about a.p. 1209. The whole of the five western 
bays of the south aisle are to be groined as of old, as indi- 
cated in Fig. 9, the former groining having been destroyed 
apparently by dropping in, owing to the main wall lean- 
ing outwards. The roof of this aisle is to assume its 
ancient high pitch, as also seen in Figs. 9 and 7, this part of 
the roof having, at a somewhat recent date, been altered toa 
nearly horizontal flat. After these works are completed, 
the next section to undergo repair are the four bays toward 
the eastward. ‘The piers here of Hugh de Eversden, 
which were erected after the great fall of this portion of 
the abbey in 1323, show signs of weakness, being split 
vertically in many places. At present, as a precautionary 
measure, and with the view of preventing danger from 
any possible additional weight being thrown on them, it is 
intended to grip them with trussed balks, strongly bolted 
together. 

The restoration of the dilapidated western front is aiso 
now in progress. Here were once to be seen three grand 
porches, which for architectural beauty were not excelled 
by any in the kingdom, The great central porch is in fair 
preservation, and with some repair will again be secure ; 
but the two flanking porches, now hidden from the public 
by the hideous blocking up of their fronts, are in a sad 
state of dilapidation and decay. From that which remains 
some idea of the original beauty of the western front may 
be imagined. Kobbed of the two fine early English 
turrets, the three porches, with crocketted pediments 
flanked by two large towers standing above the high- 
pitched roof, the fine gable of which is cut down, it pre- 
sents but a sorry picture of what it once was. 


Various works similar to that described have been 


carried out, among which may be mentioned that at the 
buildings of the Conservatoire des Arts et Metiers in Paris. 
Of this building, which was formerly a convent, the nave 
of the church was converted into a museum for industrial 











THE ENGINEER. 


it could more easily, though slowly, move. Some inter- | products. The roof consisted of an arch traversing its whole 


length, and owing to the thrust of this upon the side walls 
these gave out, permitting an opening of considerable size 
in the arch. The building was about to be pulled down, 
but it was proposed by M. Molard, formerly director of 
the museum of the department, to bring the walls together 
by means of strong bolts, passing through both walls, and 
having nuts on each end screwed against strong wall plates. 
These were screwed up tight, and half of the bolts then 
heated by means of oil lamps suspended at short distances 
apart along their whole length, so that the latter was 
increased. The nuts were then tightened up, and the bars 
allowed to cool, and, in contracting, to bring the walls 
together. The other bolts being then relieved of the 
strain, the heating was repeated upon them alternately 
until the walls were restored to the vertical position and 
the crack in the arched roof disappeared, the bolts being 
left in the walls to support them. 

A similar work was also carried out at the cathedral at 
Armagh. St. Patrick is said to have founded this cathedral, 
which was destroyed by Shane O’Neal in 1566, during the 
primacy of Loftus. It was rebuilt in 1616 by primate 
Hampton, and was again destroyed by Sir Phelim O’Neil 
during the primacy of Usher. It was again built by Mar- 
getson in 1675, and improved by primate Robinson, and 
was completely restored about 1835. The principal set of 
operations carried out at this time consisted in successively 
cutting out the Gothic piers or columns which sup- 
ported at the four corners the great central tower. Not 
only the piers, but the pointed arches springing from them 
beneath the tower, were renewed by underpinning, but 
from the circumstances of the case the architect was 
obliged to remove so large a portion at a time of the 
under structure that the safety of the tower was for a time 
absolutely dependent upon the temporary timber supports, 
and at one period it is said great fear was entertained of 
the fall and destruction of the tower. The work, how- 
ever, wa3 safely accomplished under the direction of 
Mr. C, Cottingham, architect, of London, and the author 
of a well-known work on “ Ornamental Ironwork, 
Palisades, Kc.” During this time also one of the nave 
walls was brought from a leaning toa vertical position by 
means of screw bolts passed through the building, the 
leaning wall being pulled up against framing erected to 
regulate the range through which it was to be pulled, and 
the wall which formed the fulcrum for the horizontal pull 
being powerfully supported by struts and framing against 
motion inwards. ‘This was also done successfully, but 
as the cathedral is but 183}ft. in its greatest length, the 
work was of much smaller magnitude than that at 
St. Albans, the portion of the wall of which under restora- 
tion being 120ft., the whole length of the building being 
over 600ft. The underpinning of the long storehouse at 
Chatham Dockyard, on which an essay is to be found in 
the first volume of the Transactions of the Institute of 
British Architects, by Mr. W. C. Godwin, may also be 
referred to as a large example of the entire base of a 
building being removed piecemeal. 

In works of this kind, also, Mr. Chapple, who 
received his early instruction from Brunel, and who is 
carrying out the work describe1 at St. Albans, has had 
much experience in dealing with enormous weights, he 
having been recently engaged on the works at the fine 
tower of the church of St. Nicolai at Hamburg. This 
tower is the highest in the world, namely, 485ft. 6in.; 


, and in restoring it to a vertical position over 2000 tons of 


brick work had to be put into the foundation to secure a firm 
footing on the shifting sands which exist in the neighbour- 
hood of the Elbe, and upon which the church stands. He 
has also conducted similar works at Broxgrove, Danbury, 
and Chesnam churches. 

Mr. George Wood, manager for Sir Gilbert Scott, has, 
it should be stated, taken a leading part in the work at 
St. Alban’s. 








AND STEEL INSTITUTE AT 

NEWCASTLE. 

THE autumn session of the Iron and Steel Institute was opened 
on Tuesday of this week, at Newcastle-upon-Tyne. Upwards of 
250 members were present, including ten members of council. On 
Tuesday morning the Institute was received at the Wood Memorial 
Hall by the mayor, sheriff, town clerk, and senior M.P. for New. 
castle. The Hall was well filled. 

Mr. Isaac Lowthian Bell, M.P., as an officer of the Iron and 
Steel Institute, and as a member of the municipal body of New- 
castle, introduced to the mayor and sheriff Dr. Siemens, president 
of the Iron and Steel Institute. 

After the Mayor and Mr. Cowan, M.P., had made two short 
speeches, 

The President said, on the last occasion when he addressed them 
in London, he congratulated their society upon possessing a 
secretary who had worked for and with the Institute since its 
beginning. He little thought at that time that on this occasion 
he would have to express regret at his loss — which in many 
respects was irreparable. An address would be proposed, and 
certain suggestions would be made to show their sympathy with, 
and appreciation of his past services. Meanwhile, as the world 
could not stand still, they had to turn their attention to the filling up 
of his place. That was no easy task. A committee of the council 
was formed to make suggestions, and that committee, after 
very mature consideration, and after weighing the merits of several 
of the candidates who had applied for the post—candidates who 
were very meritorious as regards their scientific and literary know- 
ledge—arrived at the unanimous conclusion to suggest to the 
council the nomination for the appointment of Mr. Jeans as the 
successor of Mr. Jones, Other candidates had, perhaps, greater 
claims than Mr. Jeans as scientific men, and men who had pro- 
duced work of scientificimportance. The committee thought that 
in a secretary a combination of qualities were required which were 
not often combined in one person, and without going into the par- 
ticulars of a case of such delicacy he could only communicate the 
broad fact that they recommended the appointment of Mr. Jeans, 
a gentleman who was not a stranger to that Institution, He 
knew a great deal of its past working, and, he, by his experience 
and knowledge, seemed well fitted to, and no doubt would, fulfil 
that office with great satisfaction to the members of the Institute. 
Before commencing the discussion of the papers he had been 
requested to correct an impression pad by his address last 
spring with regard to the Lloyd’s Registry for Shipping. He had 
stated in that address, and with justice he thought, that the 
Lloyd’s Registry Company had refused to give to steel a position as 
a shipbuilding material superior to that of iron, They had since 
then sanctioned the construction of ships to be made of steel and 
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for the boilers of those ships with an allowance of 25 per cent. in 
the scantling, and it was a firm of that town who had undertaken 
to construct shipping under those amended rules, and thus 
one of the difficulties that stood in the way of the applica- 
tion of that new material had been removed. There was 
another question of a somewhat delicate nature which he 
had to touch upon, In the course of their discussion, Mr. 
Bessemer made some remarks at the last meeting regarding a well- 
known engineering firm in France which, to whatever extent those 
remarks might or might not be called for, were not at all applicable 
in their Institution. Their Institution had nothing whatever to do 
with legal matters, and he (the President) regretted that those 
remarks had found their way into their ‘‘ Transactions.” He had 
thought that after the letter had been received from Messrs, 
Schneider and Co., it would have been kind to erase those remarks, 
but the volume was already progressing in type, and all they could 
do was to publish Messrs. Schneider’s letter in the same volume, but 
he personally wished to give testimony of the liberal and honourable 
manner in'which that same firm had dealt with him, and in which 
they were known to deal generally in the transaction of their busi- 
ness. He thought it was due to them that he should make that 
statement, in order to let the matter appear simply as an inci- 
dental thing which they all rather regretted, but without tend- 
ing to throw the slightest imputation upon the position of an 
honourable firm. 

The secretary, Mr. J. S. Jeans, then read the names of 
thirty-four new members who had been duly elected, and-men- 
tioned that twenty-one other gentlemen proposed for election had 
been passed by the council, and would be submitted for the 
approval of the members in due course, bringing the membership 
of the Institute up to about a thousand. 

Mr. Dove then read a supplementary paper ‘‘ On the North Lin- 
colushire Ironstone Field.” 

Mr. Adamson said the difficulties of working the stone originated 
mostly in using a very large amount of stone that he thought no 
rational person would call ironstone— in fact using limestone 
instead of ironstone. The difficulties of working the furnaces of 
that district had altogether arisen on those grounds, and yet there 
was a sufliciently good ironstone to work, and with careful and 
proper selection, he doubted not that every statement made by 
Mr. Dove would be fulfilled, and that the ironstone field of Lin- 
colnshire would be able to hold its own against any of the manu- 
facturing centres of pig iron in this country. 

A vote of thanks having been accorded to Mr. Dove, the subject 
of Chaudron's system of sinking through water-bearing strata was 
discussed. 

Mr, Simon said he had very little to add to the information they 
found printed in the last volume of the ‘* Transactions.” Since he 
read that paper in London two further pits had been finished in 
France, and the pits now in progress at Cannock Chase had 
come down to a depth of 125 yards in one, and the other 
to about fifty yards. The one pit was being bored down 
rapidly, and only with the smaller bore, in order to ascer- 
tain exactly the stratification, so that they might know what 
to do, and the other was progressing alternately as described 
in his paper. The progress of sinking--that was to say, of the boring 
process itself—was very favourable. It amounted to between 2in. 
and 3in, an hour, of course not deducting the time necessary for 
other operations. He was speaking of the progress of drilling only. 
He would be glad to reply to any questions that might be addressed 
to him, although he thought the process was so fully described in 
the paper that there might perhaps be but little to say. 

Mr. Homer, taking an interest in mining, especially in districts 
where there had been a great deal of water to contend with, and 
having had to go through several places where it had been a matter 
of consideration as to what would be the best mode of going 
through water-bearing strata, went to see some of the works that 
had been sunk through by that process on the Continent, and he 
must say that the conclusion he came to was that it was most 
successful. He had not seen it applied to a greater depth than 120 
yards, but to that extent he believed it would be much cheaper 
than putting down a permanent system for pumping the water. 
In the collieries he saw there was not a particle of water to be 
raised, except the water that came from the bottom of the shaft, 

Mr, Deby said they had been very successful in Belgium with 
these shafts. He had seen the sinking of them, and every shaft 
had been a success, there had not been a single failure. There had 
been a few accidents occasioually, which were very easily remedied, 
He could not state figures off-hand as to the cost, because that 
varied very much according to the diameter and depth of the 
shaft, and increased very rapidly as they went down in diameter. 
The outside pressure increased, and the question of depth had to 
be calculated in every separate case. He thought all the figures 
were stated in Mr, Simon’s report of the cost of each shaft sunk 
in Belgium, and it would be wasting time to repeat it over again, 

Mr. Simon, in reply to Mr. Homer, said a shaft was in progress 
in Belgium which was very nearly 300 yards deep. 

Mr. Edward Williams: Does the size of the shaft present much 
difficulty ? 

Mr. Simon replied that the size, as a rule, had been very much 
over 12ft. clear, but those at Huntington would be 15ft, clear. 

hey did not see any reason at all to think that the size presented 
the slightest difficulty. 

A member asked if the system had ever been adapted to sinking 
through alluvial deposits, or quicksands, shifting sands, or things 
of that description. 

Mr. Simon said in about half the number of cases in which 
they had applied the system—and the number was about forty or 
forty-two—retaining tubes had been employed. if they wanted 
to pass through sand they had only to put in a retaining tube. 
It presented no difficulty whatever, though of course it increased 
the cost slightly. * \ 

Mr. Deby said, as regards going through alluvial soil or quick- 
sand, he might state that in several cases they were obliged to 
put an outside tubing and sink the shaft inside of it. There was 
no difficulty in that at all, only they made the outside tube of cast 
iron, 

Mr. Simon said ‘‘ wrought iron.” 4 

Mr. Deby replied that they did it with wrought iron in certain 
cases, but it was better to do it with cast iron ; it was much safer 
in all cases, 

The customary vote of thanks having been passed to Mr. Simon, 

Mr. I. L. Bell read an elaborate paper ‘On the Separation 
of Carbon, Silicon, Salphur, and Phosphorus, in the Refining and 
Puddling Furnaces, and in the Bessemer Converter, with some 
Remarks on the Manufacture and Durability of Railway Bars,” The 
paper consisted almost altogether of analyses and investigations of 
the strength of rails made by different processes, and is, on the 
one hand, far too long for reproduction here, while on the 
other, it is impossible to do the author justice by making an 
abstract. 

‘The President said that before passing a formal vote of thanks to 
Mr. Bell, and before entering upon the discussion, he would read 
a short paper on a process for the elimination of sulphur and 
phosphorus, which differed from that they had just heard, and 
which, together with the valuable suggestions contained in Mr. 

3ell’s paper, would form perhaps a more complete subject for 
discussion, and he would now ask Mr. Bell to take the chair, which 
that gentleman accordingly did. 

Mr. Siemens’ paper was entitled “‘Some Further Remarks 
Regarding the Production of Iron and Steel by the Direct Process.” 
It is too long for reproduction here in full, and we have omitted 
certain tables, and all but the most important portions of it, whick 
run as follows :— ‘ 

“In mixing comparatively rich iron ore in powder, with abou 
25 per cent. of its weight of pounded coal, and in exposing thi 
mixture for some hours to the heat of a common stove or of 
smith’s fire, metallic iron is formed, which, on being heated to the 
welding point, on the same smith’s hearth, may be forged into a 
horseshoe of excellent quality, The admixture with the ore 
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of some fluxing materials, such as lime or clay, will, in most 


cases, be of advantage to rid the iron of adherent slag. The 
simplicity of this process is such that it naturally preceded the 
elaborate processes now in use for the production of iron and steel 
upon a gigantic scale, nor can it surprise us to find that attempts 
have been made from time to time, down to the present day, 
to revert to the ancient and more simple method, It can be 
shown that iron produced by direct process is almost chemically 
pure, although the ores and reducing agent employed may have 
coatained a considerable percentage of phosphorus, sulphur, and 
silicon; and that, if freed from its adherent slag, it furnishes a 
material superior in quality and commercial value to the ordinary 
iron of commerce, ‘I'he practical objections to the direct process, 
as practised in former days, and as still used to a limited extent in 
the United States of America and in some European countries, are 
that—(1) Very rich ores only are applicable, of which about one- 
half is converted into iron, the remainder being lost in forming 
slag. (2) The fuel used is charcoal, of which between three and 
four tons are used in producing one ton of hammered blooms. 
(3) Expenditure of labour is great, being at the rate of thirty-three 
men, working twelve hours, in producing one ton of metal—see 
Percy. Iron produced by direct process in the Catalan forge is 
therefore expensive iron, and could not compete with iron produced 
by modern processes except for special purposes, such as furnishing 
melting material for the tool steel melter. But, it may be asked, 
could the advantages of the direct process not be combined with 
those of modern appliances for the production of pure and intense 
heats, and for dealing with materials in large masses, without 
expenditure of manual labour, and cannot chemistry help us to 
larger yields and the faculty of using comparatively poor and 
impure ores? A careful consideration of these questions led me to 
the conclusion, some years ago, that here was a promising field for 
the experimental metallurgist, and that I possessed some advantage 
over others in the use of the regenerative gas furnace as a means 
of producing the requisite quality of heat without the use of 
charcoal and blowing apparatus, I engaged, sccordingly, upon 
a series of experimental researches at my sample steel works. 
Encouraged by the results I had then obtained, I ventured 
with some others upon some larger applications, the principal 
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naturally all of the’carbon, together with a good deal of the iron 
and silicon of the charge were removed, whilst the phosphorus 
remained in the metallic iron that was left unburnt, so that prac- 
ticaliy a greater percentage of phosphorus was found in charges 
which had been fully treated by the Bessemer converter than was 
present in the original pig subinitted to the process. Now side by 
side with that fact it had also been known—and of course this was 
ABC to every gentleman there present—that the puddling pro- 
cess, more especially when it was carried out with care, did remove 
not only the carbon but a very sensible, and in some cases a very 
considerable, proportion of the phosphorus. It was stated by Mr, 
Bell—and the statement was made by other high authorities— 
that the proportion of phosphorus of the pig thus removable 
was considerably greater when mechanical appliances such 
as those which were now in use in various forms were 
applied, than when mere hand-puddling was resorted to, but 
he was not aware of any record of operations of puddling on 
a large scale—of course he spoke under correction—in which 
the phosphorus had by puddling been regularly removed to 
an extent so great as that'to which Mr, Bell had been able to 
remove it by the process which he had described to the meeting. 
It appeared to him, and he felt no doubt that members would 
assent to the proposition, that the discovery brought forward by 
Mr. Bell was a very important one, that at a low temperature— 
lower, probably, than that which was usually employed in the 
puddling furnace—phosphorus did get more rapidly oxidised than 
carbon, That fact was one the importance of which could hardly 
be overestimated. It was plain enough from their previous know- 
ledge that the very high temperature of the Bessemer converter, 
when the process was carried to its limit, did not allow phosphorus 
to get oxidised under the conditions to which it was subjected; 
but it was to himself, and, he fancied, to most others, a new 
fact—he believed it to be entirely new and of the utmost 
importance—that at a considerably lower temperature phosphorus 
should be thus oxidised and taken out, while the carbon, or the 
greater part of it, remained with the substance. It might be 
asked whether it was reasonable to attach great importance to any 
such fact before there was evidence of its serving to improve the 
manufacture. Practical men were naturally inclined to value 








one of which has been one at Towcester, in Northampt 
The leading idea which guided me was to operate upon such 
mixtures of ores, fluxes, and reducing agents as would, under the 
influence of intense heat, resolve themselves forthwith into 
metallic iron and a fluid cinder. At the Towcester Works, three 
rotative furnaces have been erected, two of them with working 
drums 7ft. in diameter, and 9ft. in length, and the third of 
smaller dimensions, The gas flame both enters and passes away 
from the back end of the furnace, leaving the front end available 
for the furnace door, which is stationary. The ends of the furnace 
chamber are lined with Bauxite bricks, and the circumference 
with ferrous oxides, resulting from a mixture of furnace cinder 
enriched with roll scale or calcined blackband in lumps. 
About 30 ecwt. of ore mixed with about 9 cwt. of small 
coal having been charged into the furnace, it is made to 
rotate slowly for about 24 hours, by which time the 
reduction of the metal should be completed, and a fluxed slag be 
formed of the earthy constituents containing a considerable per- 
centage of ferrous oxide, The slag having been tapped, the heat 
of the furnace and the speed of rotation are increased to facilitate 
the formation of balls, which are, in due course, taken and treated 
in the manner to be presently described. These balls contain on 
an average 70 per cent. metallic iron and 30 per cent. of cinder, 
and upon careful analysis it is found that the particles of iron, if 
entirely separated from the slag, are pure Bard although the slag 
may contain as much as 6 per cent, and more of phosphoric acid, 
and from 1 to 2 per cent. of sulphur. In shingling these balls in the 
usual manner, the bulk of the cinder is removed, but a sufficient 
residue remains to impart to the fracture a dark appearance 
without a sign of crystalline fracture. The metal shows in 
being worked what appears to be red shortness, but what should 
be termed slag shortness. In re-piling and re-heating this iron 
several times this defective appearance is gradually removed, and 
crystalline iron of great purity and toughness is produced, but a 
more ready mode of treatment was suggested by Mr. Samuel Lloyd, 
one of my co-directors in the Towcester Company, in reverting to 
the ancient refinery or charcoal hearth. The balls as they came 
from the rotator are placed under the shingling hammer and 
beaten out into flat cakes not exceeding lin. in thickness. These 
are cut by shears into pieces of suitable size and formed into blooms 
of about 2cwt. each, which are consolidated under a shingling 
hammer and rolled into bars. The bars have been sold in Stafford- 
shire and Sheffield at prices varying from £7 to £9 per ton, being 
deemed equal to Swedish bar as regards toughness and purity. 
The principal factor in the calculation of cost is unquestionably 
the rotator. The mixture of ore consisted for each charge of 
12 cwt. of Towcester ore—containing about 38 per cent. metallic 
iron—mixed with 8 cwt. of calcined Great Fenton ore, 1 cwt. of 
tap cinder, 1 cwt. of limestone, and 64 cwt. of small coal. The 
time occupied for each charge was 3 hours 57 minutes, or say four 
hours, and the yield of hammered blooms was on an average 
6 cwt. 2 qr. 13 lb., whereas the metal contained in each 
charge amounted, by estimate, to 9 cwt., showing a loss of 
25 per cent. This loss is, however, partially recovered in using 
a portion of the cinder again in succeeding charges, but 
the proportion of cinder that may be used again with im- 
punity depends upon the amount of impurities, namely, of phos- 
phorus, sulphur, and alumina contained in the ore. The coal 
used in the producers amounted to 2 tons per ton of hammered 
blooms produced, and in pricing the materials used and labour 
engaged upon the work, £3 8s. is the cost per ton of hammered 
blooms. To this must be added the repairs and general expenses, 
and the cest of rolling the hammered blooms into bars, which in 
the case of Towcester practice are very heavy, but of which an 
experienced ironmaster would form his own estimate. The cost of 
working the metal in the hollow fires is also not included, and this 
may be taken to add from 25s. to 30s. tothe ton. The refined iron 
so produced will, therefore, cost from £5 5s, to £5 10s. per ton. 
If rich ores such as hematites are available, it is more advan- 
tageous to use a stationary furnace, and to modify the process as 
follows:—A mixture of pulverulent ore mixed with a suitable pro- 

rtion of fluxing materials and reducing agent is prepared, and 
nee 4 to 5 tons of it is charged from a charging platform into the 
heated chamber to the depth of some 12in. or 15in. But before 
charging the mixture some coke dust or anthracite powder is 
spread over the bottom and sides of the chamber to protect 
the silica lining of the same. The heat of the furnace is there- 
upon raised to a full welding heat, care being taken that the flame 
is as little oxidising as possible, The result is a powerful super- 
ficial action upon the mixture or batch, causing simultaneous 
reduction of the ore and fusion of the earthy constituents. In the 
course of two hours a thick skin of malleable iron is formed all 
over the surface of the mixture, which, on being withdrawn by 
means of hooks, is consolidated and cleared of cinder under a 
hammer, and rolled out in the same heat into rough sheets or bars, 
to be cut up and finished in the refinery furnace or charcoal hearth. 
One skin being removed, the furnace is closed again, and in the 
course of 14 hours another skin is formed, which, in its turn, is 
removed and shingled, and so on until, after three or four removals, 
the furnace charge is nearly exhausted. A fresh charge is then 
added, and the same operation continued. Once every twelve 
hours the furnace should, however, be cleared entirely, and the 
furnace lining be repaired all round.” 

Professor Williamson said the paper of Mr. Bell contained so 
rich an area of observations that he would beg Jeave to submit to 
the consideration of the meeting a few remarks upon one point 
only of that paper—a point which related more particularly to 
the chemical property of those materials which were of particular 
interest and importance. It had been known for some time—as 
they were reminded by Mr. Bell himself just now—that under the 
conditions of the Bessemer converter, iron and silicon, of course 





stat ts in proportion to their direct}usefulness in the operations 
which those gentlemen conduct, but he was sure that in a 
meeting like that it wouldjbe felt generally that light, such as a 
fact like that, threw upon the nature of the material, could not 
fail to be of the utmost importance in enabling them to find the 
conditions under which in the most simple and economical way the 
object of producing pure iron could ke obtained.°% Now, under the 
conditions of the process, there were, of course, many varieties 
which were liable to present themselves, owing tu the different 
proportions in which certain of the minor constituents were 
present, and with thejpermission of the President and that of the 
meeting, he would like to draw attention to one or two of those 
variable circumstances which appeared to him particularly likely 
to affect the nature of the process as described by Mr. Bell :—First 
of all, he ought to remind the meeting that silica at high tempera- 
tures expeis phosphoric acid from its salts, That it was a perfectly 
well-known thing if they had got a salt—he meant a compound of 
phosphoric acid, say, with an oxide of iron—and if they heated that 
in contact with a reducing agent—if they heated it with silica—they 
could turn out the phosphoric acid, and it got reduced to phosphorus 
in proportion as they turned it out, but they could turn it out com- 
pletely, so that if in some cases there be silica present, together 
with the phosphoric acid which had been formed by the removal of 
phosphorus from the pig—if there were silica present with it, that 
silica would lay hold of the oxide of iron if there were any oxide of 
iron present—it would doubtless lay hold of oxide of iron which 
was free, or disengaged, if it came in contact with it; butif it came 
in contact with iron which was combined with phosphoric acid, it 
would lay hold of that; it would turn out the phosphoric acid, 
and that phosphoric acid, in the presence of the reducing agent 
which wa spresent—there was an excess of metallic iron sur- 
rounding the substance — would be reduced again to oxide 
of iron and phosphate of iron. He said, therefore—and he ven- 
tured to think it was a matterfwhich would hardly be doubted by 
those who considered the well-known facts of the case—-that if 
there existed an acid condition of the bath, the particular object 
which had been attained by Mr. Bell would not be obtained. 
Well, what had that to do with the process? How could an acid 
condition of the bath arise? The answer to that was obvious, 
Pig always contained some silicon. Those varieties which he 
noticed had been used by Mr. Bell contained, if he recollected 
rightly, one to two per cent. of silicon. It was, of course, well 
known to all iron masters that many varieties of pig iron were 
operated upon—and, in fact, very often found advantageous in the 
Bessemer converter—containing a considerably greater percentage 
of silicon than one to two percent. It was also known, as shown 
by Mr. Bell, that silicon, under the conditions of oxidation to which 
the mass is subjected, undergoes a rapid oxidation. Suppose that in 
a particular charge they took a sample of pig rich in silicon, what 
would happen? Silica would be formed, or silicic acid as he might 
call it, so as to bring into view its most prominent feature of being 
an acid. Silicic acid would be formed, phosphoric acid would be 
formed also, and if the operation was carried on under the usual 
conditions there would be oxide ofiron formed. Now if there were 
much silica the phosphoric acid would not be as fully, and it might 
be not at all, combined with oxide of iron; in fact, if they took a 
bath of pig rich in silicon the conditions of the process must be 
different from those which presented themselves when there was 
comparatively little. But it was not merely that; the circum- 
stances to which he had ventured to draw the attention of the 
meeting were rot the only ones which he conceived affected the 
result, ‘, it was well known that silicon when it underwent oxida- 
tion, or to speak in common English language, when it was burnt, 
evolved a great amount of heat, so that if they had a bath of hot pig 
which was rich in silicon, and went on blowing in air until the 
phosphorus has enough oxide of iron to oxidise it, and until the 
silicon was oxidised, they not only formed the acid, which would 
take hold of the oxide of iron and prevent the phosphoric acid 
being removed by it, but, at the same time, they altered the con- 
dition as regards the temperature, they evolved a lot of heat, and 
they thereby removed the operation from the condition which Mr. 
Bell had so ably pointed out as being essential for the reaction 
which was desired; and he imagined it would be considered a sort 
of matter of course, that under such conditions as those which 
presented themselves in the Bessemer converter, results such as 
those obtained by Mr. Bell with comparatively pure samples of 
pig, as regards silicon—containing but little silicon—would not be 

btained, It d probable that the quantity of silicon present 
must be the essential effect of the result. When, however, they 
perceived that Mr. Bell proposed to use—as mentioned at the end 
of his important paper—not a Bessemer converter, but a vessel 
in which the molten oxide of iron would be introduced together 
with the pig, which had’ to be purified, then of course the par- 
ticular conditions which he (Professor Williamson) had mentioned 
would not occur. There would doubtless be present, in contact 
with the pig, not only enough oxide of iron to take up all 
the phosphoric acld, which had got to be formed, but also, 
doubtless, enough to combine fully with all the silica which 
was formed at the same time, and to form a silicate which would 
remain in the slag. There was one other point, which as a 
chemist he could not help feeling to be most important in aiding 
and guiding workers in that matter, in certainty and accuracy in 
conducting those most important operations—he meant some more 
simple, and at the same time more accurate, means of judging of 
the temperature of the materials than they at present possessed. 
It was not merely for the sake of expressing a want that 
he ventured to bring that point forward, It happened to occur 
to him that morning when he was thinking of that want 
that there was an instrument which had been to some extent used 
—he daresay it might be known to many gentlemen present—and 
which he could not help fancying might to a very great extent 











be found of service in this matter. He thought it was Professor 
Dewar, he was not quite sure whether he was the author of it or 
not, but some investigator lately took occasion to use a spectrum— 
or rather to use the instrument, the spectroscope—with a view to 
distinguish, not, of course, to one degree of Fah., but roughly, 
without great certainty, between very high temperatures and lower 
temperatures. With regard to the remarks with which the Presi- 
dent had favoured them with reference to his experiments on the 
direct process, he need not say that in common with all those who 
watched the progress made in the matter of getting iron in 
the way it was wanted from the raw material supplied to 
them, he had heard with the very greatest interest the record 
of the more recent results which had been obtained ; and there 
was one point which—merely for his own information, and perhaps 
it might be interesting also to other members—he would venture to 
inquire about from the President, and that was, whether he had 
formed in his own mind any explanation of the condition under 
which he had found it to happen that metallic iron was reduced in 
the manner in which he had been good enough to describe to them, 
and which was heated—-he understood—to a temperature which 
must be something near, if not equal to that of the puddling fur- 
nace, to the temperature at which the particles cohered well 
together—a temperature equal to that in a bath consisting of oxide 
of iron and, of course, the compounds of oxide of iron, but con- 
taining phosphoric acid—how it was that metallic iron did not 
decompose the phosphoric acid as it did to some extent in the 
puddling furnace ; and how it was that he got such a remarkably 
pure iron at a temperature which he presumed—he did not know 
that they had any exact measure of it—to be something about that 
of the puddling furnace. It was a question which occurred to him- 
self, and he merely threw it out as the first notion which occurred 
to him. Perhaps in connection with the direct process of reducing 
iron, he might allude briefly to some other forms which the 
President had reminded ting of—he meant those in which 
rich ores of iron were heated in a sort of retort. He had had 
oceasion to see some a short time ago in the neighbourhood 
of Runcorn, where an operation of that sort was being 
carried out with Blue Billy. There were a considerable number 
of vertical tubes at a distance from one another containing a mixture 
of Blue Billy with a quantity of tolerably pure coal, and the 
spaces between them heated by the gas which came from a fur- 
nace of very similar construction to the ordinary puddling fur- 
nace. There was at the bottom of the tubes a kind of big hopper, 
and each tube was in its turn emptied into that hopper—the crude 
reduced powder passed down into the hearth of the furnace, where 
it underwent a process of balling, it was then put under a hammer, 
and then served to form ingots which might be rolled out into 
plates. He did not know that they had yet obtained so great a 
purity as to rank with the highest class of plates, but certainly it 
appeared interesting. as affording a very reasonable matte of inves- 
tigation in that direction. When Dr. Williamson finished 
speaking the meeting adjourned until Wednesday morning, when 
Mr. Siemens took the chair, and the discussion on his and Mr. 
Bell’s paper was resumed. - 

Mr. Edw. Williams, since the preceding day, had obtained th 
data of aseries of experiments made at the Gorton Steel Works, 
near Manchester, in November, 1874, by Mr. Stead, the result shown 
being that in some cases the phosphorus removed was—in one case 
he had before him, 91 per cent.; in another, 55 per cent.; 
various quantities more or less within 91 per cent., which was 
the highest they were able to take out; but it was clearly 
shown that the colder they could work, the more readily they 
got the phosphorus out. They had not found for several 
years that there was any difficulty whatever in practically removing 
the whole of the phosphorus. He was very glad to find that the 
researches of Mr. Bell confirmed that, and he hoped that out of it 
might spring some advantage to them. Replying to a question put 
by Mr. Bell, Mr. Williams said that about 30 per cent. of the pon cm 
went. What was 3°45 was reduced 30 per cent. in one case; in 
another he found 40 per cent. gone. It had been said, and he 
dared say it was correct, that it was the carbon that gave fluidity 
to the iron, but he did not quite understand some of the facts upon 
that hypothesis. Of course, he thought it would be said—and it 
was correct to say it—that it was the burning of the silicon that 
produced the heat. That so far explained it, but how was this to 
be explained, that there was in white iron very nearly as much 
carbon as there was in grey fron, and the grey iron was very much 
more fluid than the white iron? He fancied it must be because it 
was more silicious—containing a larger percentage of silicon. If 
in the case of that which was deficient in silicon never 
making very fluid steel but always sluggish steel and thick 
skulls, and if in that case iron equally deficient in silicon and 
rich in carbon melted in the way described, it seemed to him it 
could scarcely be correct to say that the fluidity of the iron 
depended upon the percentage of carbon that it contained. 

Mr. Riley said it was simply that the silicious iron was pro 
duced at a very much higher temperature. It was a question of 
temperature. e 

Mr. Baker, of Sheffield, was sure the meeting would not despise 
crucible experiments—he could not speak to tons—when they 
knew such admirable work had proceeded from them as appeared 
in the paper on ‘“‘ The Chemical Phenomena of Iron Smelting.” 
He had experimented by means of carbonic dioxide, with the hope 
of doing what seemed to be the object of the iron industry now— 
viz., to produce a fluid iron, having eliminated the phosphorus, 
His hope was that the carbonic dioxide, in yielding up its oxygen, 
would leave behind it a neutral gas—carbonic oxide—which would 
allow of the carbon still being retained in the metal. To some 
extent he thought the experiments were promising. At first the 
Cleveland pig yields up a very large amount of the phosphorus 
without the carbon, or even the silicon, being materially affected. 
They must recollect that in comparing the Bessemer operation 
with the puddling, they had in the first always an acid slag, and 
they had an acid slag in the puddling operation during the first 
portion of it. The phosphorus might, perhaps, be best removed 
from iron in contact with the base, but when removed and oxidised 
it seemed to him that the phosphoric acids would be more likely 
to be sent up the chimney, and not remain in the slag with an 
acid slag. No account had been taken he thought—and there 
was great difficulty in doing it—to ascertain where the 
phosphorus went after it had been eliminated from iron. It 
presented a very interesting problem for chemists to ascer- 
tain how much phosphorus was eliminated in a gaseous state 
—how much was driven out by silicic acid. With such facts as 
they had before them, it might be that when the phosphorus had 
been removed into the slag, a more acid slag than they got at the 
end of the puddling furnace operation would be desirable for 
actually removing it away from the iron. 

Professor Williamson, in explanation of what he said the pre- 
vious day in relation to the two acids with which they had princi- 
pally to do in the matter under consideration, said that what he 
said on that point was not in any degree a matter of opinion. He 
simply reminded chemists of a perfectly well-ascertained fact, 
which he thought might perhaps not be present to the minds of 
those gentlemen who were not so particularly occupied with che- 
mistry; he meant the well-known fact that silica—and when he 
said silica he did not mean salts of silica, he meant silica itself— 
in its acid state uncombined expelled phosphoric acid from com- 
pounds of phosphoric acid bases. It was an illustrious German 
chemist who many years ago dealt with phosphorus by that reac- 
tion. He distilled phosphate of lime with silica, in of course a 
reducing atmosphere, and got his phosphorus out. It was the 
common way of making metallic phosphides, such as phosphate 
of iron, to heat it in the presence of metallic iron. It was easily 
got in that manner. Mr. Riley referred to a case in which the 
conditions were entirely different, and in that other case he 
pointed out quite truly that an expulsion of phosphoric acid by 
silica did not take place. The case he referred to was one in 
which the silica was fully combined with the bases, 

(For continuation, see page 204.) 
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THE IRON AND STEEL INSTITUTE. 
(Continued from page 201.) 

The phosphate was also present with it, and a silicate of iron could 
not decompose phosphate of iron. That would be an entirely different 
thing. With regard to the remarks of the last speaker, he might 
perhaps add that he had had occasion lately to notice evidence of 
the great facility with which phosphoric acid—he meant in an 
oxidised atmosphere, not in a reducing atmosphere—evaporated. 
They—the chemists—were accustomed to look upon phosphoric 
acids as very difficult of volatilisation. He could not say at what 
temperature its volatilisation took place in a gaseous atmosphere, 
but he had been surprised at the marvellous facility with which 
es acid could be distilled out of a mixture at temperatures 
which might be roughly described as moderate red heat, when set 
free from its compound base. 

Mr. Snelus remarked, in reference to the question of temperature 
and the elimination of phosphorus at the temperature which Mr. 
Bell meant, he had made some experiments which pointed out an 
opposite state of things, but that might be the result of other con- 
ditions which he was not yet prepared to explain. 

Mr. Stead said the results of his experiments in a great many 
respects confirmed those obtained by Mr. Bell so far as temperature 
was concerned, the most suitable for removing phosphorus being 
a very low temperature. In fact, by mixing Cleveland iron with 
ground milltap, and heating that in a crucible at a low tempera- 
ture, it was found that the whole of the phosphorus was removed ; 
but that on heating in the crucible a mixture containing the spongy 
iron free from phosphorus, to a very high degree of heat, the whole 
of the phosphorus came back into the iron. That result, of course, 
led them to the conclusion that a low temperature must assuredly 
be best for the removal of phosphorus from iron. With that 
result before them they naturally concluded that to puddle iron in 
a puddling furnace at a low temperature, they would have a similar 
result. In the course of further observations as to results of ex- 

riments and experience, Mr. Stead said the lowest temperature 
in a puddling furnace which would liquify the requisite amount of 
cinder for the removal of the phosphorus was the most suitable 
temperature. 

Mr. Ridley asked Dr. Siemens to explain a discrepancy between 
his practice of the direct process, and the results of experiments by 
Mr. Bell, referring to a statement in the paper as to a metallic 
mass of particles of iron surrounded by a cinder containing 6 per 
cent. of phosphoric acid. To bring that into proper metallic form 
it required re-heating and hammering again. Mr. Bell, in the 
diagram which he showed them, pointed out that at a balling 
temperature in the puddling furnace, the phosphorvis, and certainly 
cinder, re-combined phosphoric acid with the iron. 

Mr. Pattinson was glad the experiments that were being made 
in all directions were all intended to point out the cause of what had 
hitherto been considered a great anomaly—why the phosphorus 
should not be removed in the Bessemer converter, and why it 
should be removed in the puddling process. They were, he 
thought, very rapidly approaching the solution of that question, 
and he had no doubt that it would lead to a means—and probably 
to acheapmeans— of eliminating the phosphorus from phosphoretted 
pig irons. Unless it was cheap, as had been pointed out, there 
would be very little chance of it or any method requiring manufac- 
turing process competing with the naturally pure ores. Mr. Bell’s 
experiments were extremely interesting, pointing out the causes of 
the removal of the phosphorus by the puddling process, and why 
it had not been done in the Bessemer converter. It was quite 
possible to be done, he thought, even in the Bessemer converter, 
but he was scarcely prepared to say how it could be done at 
present. 

Mr. L. L. Bell, M.P., said, in rising in response to the President’s 
call, it appeared to him he had two duties to perform, 
the first one was to make one or two observations upon his—Dr. 


Siemens’—paper, and the second one was to answer one or two | 


remarks which had been mace upon tke paper he had had the 
honour of presenting to the Institute. With regard to Dr. 
Siemens’ paper—whatever might be the commercial results—it 
was impossible to over-estimate the value of such researc 
those in which he had in recent times distingu i 
because whether they led to commercial ess or net, much was 
learnt in their prosecution, and, thanks to his candour, they might 
always count upon having laid before them—-so far as he was sble 
to give it to them—a true exposition of the circumstances attend- 
ing those researches; and when he read the paper to them at their 
last meeting, he—Mr. Bell—must confess that he was inclined to 
attach a good deal of importance to the resuits that he laid before 
the Institute; and he acknowledged so much. He was one of 
those who still remained wedded to the idea that the blast furnace 
would be an instrument extremely difficult to dispossess from its 
present position, .¢., when they had to take into account the pro- 
duction of the same kind of article, but if he—Dr. Siemens— 
could propound a scheme by which he had to make iron from an 
ore containing a good deal of phosphorus, and produce a bar of 
iron containing no phosphorus, then undoubtedly the elements of 
comparison were disturbed, because in the blast furnace, as was 
well known, if they used an ore containing a large quantity of 
phosphorus, then, unfortunately for their product, they found all 
the phosphorus in the pig iron, and therefore he--Mr. 
Bell—was a little disappointed yesterday when he heard 
from him that in order to make the process a suc- 
cessful one it became necessary to mix with the poorer 
ores of Northamptonshire a considerable quantity of rich ore. He 
was not prepared to say that even with that disadvantage, that 
possibly there might not be some advantage connected with his 
process, but it was quite clear on dealing with that portion of his 
charge which consisted in Northamptonshire ore, they could not 
take, he thought, quite so sanguine a view of it as he for one was 
disposed to take upon the former occasion, and therefore, 
confining himself simply to the behaviour of that portion of the 
charge consisting of Northamptonshire ore, he must still, he 
thought, claim for his favourite piece of apparatus, viz., the 
blast furnace, the pre-eminence which he had Jaid claim to upon 
previous occasions, because after all those things, as his friend 
Mr. Williams—whose mind was of an essentially practical 
character—pointed out to them, unless they could square those 
things with £s, d., it was quite useless talking to that Institute 
about any means of getting quit of phosphorus or any other con- 
tamination in pig iron. Now, according to lis own figures, he— 
Mr. Beli—made out that something like forty-two of his furnaces 
would be require: in order to discharge the functions of one blast 
furnace making hematite pig. Well, it was very true, of course, 
that instead of getting pig iron they got bar iron, but unfortu- 
nately now-a-days, so far as ulterior products were concerned, it 
was neither bar iron nor pig iron that they required, but 
steel; because it was not too much to say that however 
much they might be wedded, and however much their interests 
might blind them to the hope that malleable iron was 
going to retain the position it had occupied now for 
some thousands of years, there was no doubt in his own mind that 
steel was destined to supplant it, and therefore it was to ctecl that 
they had to look. Going back again to his (the President’s) 
figures, he (Mr. Bell) saw that he pointed out that something like 
three tons of coal were required to make a ton of his malleable 
iron. Unfortunately for the £ s. d. view of the question, that was 
almost exactly the same quantity of coal that was required to 
make Bessemer pig and convert that Bessemer pig into an ingot of 
steel. Dr. Siemens spoke of the labour being something like 123. a 
ton upon his bar iron. Well, as nearly as he (Mr. Bell) could make 
out by information communicated to him by his friend, Mr. 
Williams, that was almost exactly the labour—approximately, at 
least—involved in smelting a ton of pig iron and converting that 
iron into a Bessemer ingot. And, lastly, whereas the blast furnace 
—particularly a Bessemer blast furnace—laid hold practically of 
every atom of iron contained in the ore, he (the President) in his 
process had to content himself with a loss of 23 to 25 per cent. 
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| could not be smelted in the blast furnace by itself either. 





Therefore, he thought it would be a long time before the blast 
furnace would pass into the region of pure history. 

Mr. Bell then at considerable length replied to the various points 
raised upon his own paper. 

The President said Mr. Ridley wished him to explain how it was 
that in dealing with an ore containing much phosphorus he should 
be able to get an iron free from phosphorus, whereas in the pud- 
dling furnace a cinder containing 5 or 6 per cent. of phosphoric 
acid would rapidly communicate that phosphorus, or a portion of 
that phosphorus, to the iron. In dealing with chemical processes, 
they had, of course, to take into account all the circumstances of 
temperature, and the relative proportion in which the substances 
liable to act upon one another existed. He explained yesterday 
that in treating poor ores, and poor ores containing a great deal of 
phosphoric acids in rotary furnaces such as those erected at Tow- 
cester, care was taken that a very fluid cinder was the immediate 
result of the heat acting upon the mixture, The first action of the 
heat upon the mixture was no doubt the reduction of the iron, but 
as the reduction got more and more completed, the fusion of the 
earthy constituents immediately set in practically before the redue- 
tion was completed. The moment fusion took place, which was 
necessarily at the minimum temperature, the cinder drained away 
from the iron, accumulated at the bottom of the rotating vessel, 
whereas the iron separated more and more from it, and as soon as 
the cinder had accumulated in any considerable quantity it was 
tapped from the vessel. The result was that the first cinder coming 
from the vessel contained a considerable quantity—he had seen 
it up to 8 per cent. of phosphorus. At thet time the tem- 
perature of the vessel was not sufficient to re-act upon the 
phosphate of lime or other chemical combination, in which the 
phosphorus was held in the slag, so as to bring it back to the metal. 
If the temperature was now pushed forward in the rotative vessel, 
that action which had been so ably described by Mr. Bell, in refer- 
ence to the puddling process, no doubt would set in there also ; the 
iron would gradually but slowly take up the phosphorus again, but 
in order to break up the combination in which the phosphorus was 
by that time comfortably settled, time was required, and in that 
process, although the total duration of each operation was between 
three and four hours, yet the time during which the metal was in 
contact with fluid cinder was very short indeed; in fact, the ball 
was brought out as soon as the metal would hang together, and it 
was purposely brought out at as low a temperature as possible in 
dealing with impure ore, and the cinder squeezed out as he had 
described in the paper—not by squeezing it or hammering it in 
large masses, but by either hammering it flat out or rolling it into 
thin sheets, Squeezing the cinder out and dealing then with the 
bar metal either in the ordinary way in the reheating furnace, or, 
what was better, in a hollow fire, where the cinder was more 
thoroughly washed out from the metal without increasing the tem- 
perature very rapidly to such an extent as to make the phosphorus 
go backtothe iron. Therefore he thought there was nothing con- 
tradictory in the results if all those circumstances were taken into 
account, and that at any rate the analysis showed that iron was 
produced from very impure ores, practically free from phosphorus, 
and what was very curious, sometimes charges from the ore con- 
taining a great deal of phosphorous were almost entirely free from 
that ingredient, whereas other charges made of richer and better 
ore contained phosphorus in somewhat more tangible proportions, 
owing no doubt to the presence of cinder which had not been 
sufficiently removed before the iron was consolidated. Mr. Bell, in 
criticising the process which he (the President) had submitted, 
and very fairly, and contrasted it with the method of treating iron 
rich in phosphorus which he (Mr. Bell) proposed, observed that in 
dealing with Towcester iron, he (the President) found it necessary 
to mix richer oxides with it, and that that would put the pro- 
cess altogether out of consideration in dealing with similar ores 
in the blast furnace. It must be remembered that Towcester ore 
It was 
a very valuable ore as an admixture with other ores on account of 
the large proportion of alumina which it contained, but all 
attempts to smelt it by itse!f in a blast furnace had hitherto practi- 
cally tailed, and therefore it was but reasonable that they found i: 
necessary to wix other ores with the Towcester ore. Then he found, 
Mr. Bell said, that he (Dr. Siemens) required 42 rotators to produce 
the metal yielded by one of his great blast furnaces, That was very 
true, and if the two apparatus produced the same result he would 
say at once that the blast furnace had the advantage ; but it must 
be remembered the Siemens blast furnace produced wrought metal, 
and that probably forty-two puddling furnaces were required, in 
addition to the blast furnace, in order to produce the same result, 
therefore he at any rate had the advantage, 

Mr. I. L, Bell remarked that he had been talking of steel. 

The President said he would come to that presently. Therefore, 
as far as wrought iron was concerned, the number of apparatuses 
required were certainly not greater, and it must be remembered 
that the results which he nad placed before the meeting were by 
no means final results—that they were tentative results, and that 
they hoped to do a great deal better—whereas with the blast fur- 
nace, even after the powerful mind of his friend Mr. Bell had been 
given to it for so longa time, he supposed they had very nearly 
reached finality. Then his friend found fault with his consumption 
of coal, three tons being required to produce a ton of malleable 
iron. Well that was higher than he wished to see it, but Mr. Bell 
admitted it was no higher than his consumption in smelting and 
puddling iron. 

Mr. Bell: No, smelting and working into steel. 

The President ; I am now speaking of iron, 

Mr. I. L. Bell: Pardon me, Mr. President, for interrupting you. 
I was contrasting the conversion of iron from the ore into steel by 
the two methods, looking at the fact that we have steel to look 
forward to. 

The President : Mr. Bell says he wishes to compare my iron with 
his, but in the description which he gives of his process, I do not 
see a trace of steel. He describes a method of purifying the pig 
metal of its phosphorus, and thus transforming it—remelting it, 
it appears, before he can puddle it ; and then he says that this pud- 
dlea iron may be converted into steel in an open hearth, but he 
fails entirely to bring forward any proof that, by his method, he 
produces steel in one operation. 

fr. I. L. Bell: You must allow me to explain, please, Iam 
quite willing, sir, to admit that if you can make bar iron by your 
process from the ore, it is obvious that there are certain advantages ; 
but you inform us that you require to use a richer ore, and I 
divided my observations—or I wished to divide them—into two 
different chapters. Firstly, I did not wish to compare your pro- 
cess with that which I laid before the meeting in any way. That 
was not in my thought, and I hope nothing I said induced the 
meeting to imagine that. Then I began to consider your position 
with regard to that portion of your charge which was the pure ore 
—viz., hematite, the richer ores—and then I considered what the 
position of that portion of the charge was during its conversion 
into steel, first, on making it into pig iron in the blast furnace, 
and then, secondly, by blowing it by your process, 

The President said he wished, first of all, to reply to the obser- 
vations with regard to the production of iron, considering iron as 
the goal to which they tended. If he had rich ores and wanted 
to convert those rich ores into steel, he modified the process 
entirely, and indeed he described the modus operandi which he 
adopted in that case. If he had rich ores and wanted to make 
steel, he put five to six tons of a mixture of that rich ore with 
fluxing material and carbonaceous matter on the bed of an open 
hearth furnace, a regenerative gas furnace, and he applied heat to 
it for several hours, until a thick crust of metallic iron was 
formed all over the surface. He then added on the surface 
of that pig iron, perhaps in the proportion of about 25 to 30 
per cent. to the amount of iron contained in the ore, and 
that pig metal as it melted acted upon the crust of metallic 
iron formed in the furaace, melting it gradually and constituting 
with it a bath of steel, which after being adjusted and mixed with 
the requisite amount of manganiferous material, he tapped into 














ingots and worked in the usual manner. In that case he did 
not touch the ore from the time he charged it into the furnace 
to the time of tapping it from the furnace as liquid steel, and 
he believed a more direct process could not well be con- 
ceived. But that process of converting rich ore into steel was 
not applicable to poor ores and to ores containing a great deal of 
such materials as phosphorus and sulphur, which would un- 
doubtedly go into the ingot metal if they were left in contact 
with it at the high temperature. Therefore they must draw a 
broad line of distinction between the process of making iron and 
making steel. In dealing with poor and impure ores, they could 
still make steel from them, but in that case they must eliminate 
the earthy matter—the sulphur and the phosphorus—at alow tem- 
perature, and then remelt the material at a high temperature. 
This is an extra operation, which ought in that case to be paid for 
by the difference in the cost of the ore. In that case, if they dealt 
with those impure ores they had to go so far on the road of making 
wrought irou as to take the metal out of the furnace and squeeze 
it or roll it, in order to get rid of the cinder. Then it was ina 
proper condition to transfer it either to the reheating furnace to be 
worked upinto wrought iron, orintothe bath and open hearth furnace 
to be converted into steel. With regard to his friend’s process— 
and he supposed he would allow him now on his side to make some 
objections —it was that it was an additional process which necessarily 
would cost money to accomplish, and he doubted very much 
whether the iron resulting from his refinery furnace would work 
in a Bessemer converter. 

Mr. I. L. Bell : I said so. 

The President: Mr. Bell admits it. Therefore it had to be 
treated and used as iron, or that iron would be melting material 
for the open hearth process; but still in that case they would 
have to compare his results with those obtained by simple 
puddling. He (the President) had lately made some experiments 
by the request of Messrs. Hopkins, Gilkes, and Co., which proved 
in a very satisfactory manner that Cleveland pig metal, when 
puddled carefully in a rotative furnace, and then melted in the 
open hearth furnace, produced a very good steel. He believed 
Mr. Hopkins had exhibited some of the steel upstairs which was 
so produced, and Mr, Crampton had given them proofs long before 
this of the suitability of Cleveland pig to produce steel if treated 
in his puddling furnace, and subsequently in his (Dr. Siemens’) 
open hearth ; therefore in that case they would have to compare 
the results obtained by the refinery process proposed by Mr. Bell 
with that of ordinary puddling done in the most careful manner. 
In other respects he was ready to compliment Mr. Bell upon his 
very valuable communication. He had placed before them 
experimentally, facts, which he believed were entirely reliable, 
and which in themselves constituted most valuable informa- 
tion. Whether the particular process which he had lately 
followed would lead to practical results or not, was a matter 
which, perhaps, did not interest even Mr. Bell very much, 
because he was searching for information at present, and 
in those researches he was powerfully assisted by the North- 
Eastern Railway Company, who, acting very differently to 
railway companies in general, encourage! research, insterd of 
rather throwing impediments in the way of those who proposed 
any new method of manufacture. His experience had been that 
even when they had a result, it was very difficult to make people 
take the trouble to test that result, and it was a very refreshing 
sign that here a great railway company not only encouraged re- 
search, but found large means for carrying that research into effect. 
One of the implements proposed to be used in carrying out those 
researches was a very large hydraulic squeezer. That machine had 
been constructed by Sir Wm. Armstrong and Co., and they would 
have an opportunity of seeing it on the following day. 

The discussion then closed, and two papers were read, of which 
we must postpone our notice till next week. 

















PROPOSED BRIDGE ACROSS THE BOSPHORUS AT CONSTANTINOPLE. 

According to the Jiailroad Gazette, Capt. James Eads, the 
well-known engineer of the St. Louis Bridge, now proposes, it is 
said, to undertake a still greater work, a bridge to connect Europe 
and Asia across the Bosphorus at Constantinople. The bridge 
proposed would be 6000ft. long, 120ft. above the water and 100ft. 
wide, giving room for a road and for railroad tracks also. Fifteen 
spans, steel arches resting on granite piers, would be required, the 
central arch to be of 750ft. span, on piers 50ft. thick, built ata 
point where the water is over 100ft. deep with a very strong 
cenrrent. The two arches adjoining the central arch would be of 
400ft. span, whence the spans would gradually diminish towards 
each shore, the two shore arches to be of 200ft. spanonly. ‘The 
estimated cost of the bridge is 25,000,000 dols., and the time 












| required to build it six years. ‘ 


Tay BrRIpGe AND RatLways UnDertaktna.—<According to the 
report by the engineer of the Tay Bridge undertaking, Mr. T. 
Bouch, C.E, the Tay Bridge is now so nearly completed that 
little remains to be done to make it ready for traffic. All the 
piers and girders are in position and braced, only the timber 
platform and rails for a length of about 800 lineal yards remain- 
ing to be fixed. The connection between the bridge and the 
Dundee station is ready for laying the rails, except » small 
piece of embankment about forty yards long, yet to be filled up. 
Lhe through connection between the station and the Arbroath 
Railway is finished, ready for the rails, except a portion of the 
open cutting wall and invert about 400ft. long, at the east end, 
At the station itself, the passenger station buildings and the 
goods shed are in a forward state, and the rails are being laid. 
The railway from Leuchars to the bridge is also nearing com- 
pletion, the rails being laid up to the bridge. The portion of the 
undertaking most in arrear is the short connection with the 
Caledonian Railway, viz., No. 4 in the Act. This, though in 
itself a trifling work, has been delayed in consequence of the want 
of material on the north side to make up the embankment. In 
all probability an engine will be running across the bridge next 
Tuesday, when material can be obtained from the south side, 
and the work completed in two or three weeks thereafter, 

OPENING OF THE Stoscross Docks at GLAscow.—On Tuesday 
last the western portion of the extensive docks now being con- 
structed at Stobcross as a continuation of the harbour of Glasgow, 
was opened by Lord Provost Bain, in presence of the members of 
the Ciyde Trust and Town Council, together with a large number 
of gentlemen connected with the mercantile and shipping interest 
of the city. When his lordship, by moving the lever of the 
hydraulic machinery, had swung round the bridge from the entrance, 
the Anchor Line steamer Victoria was towed into the dock, which 
was at the same time named the ‘‘ Queen’s Dock,” the Lord Pro- 
vost explaining that this had been done by special permission of 
her Majesty. The conclusion of the ceremony was signalised by the 
discharge of t venty-one explosions of dynamite in a portion of the 
works now being excavated, in the shape of a royal salute. The 
party were then entertained to cake and wine, anda grand banquet 
took place in the evening. The great extent of the work under- 
taken by the Clyde Trust in connection with these docks may be 
imagined when it is stated that on their completion, which is 
expected to be attained some three or four years hence, they will 
cover an area of sixty-one acres, with a lineal quayage of 3344 
yards, in other words, of 274 acres, The docks consist of threo 
basins—an outer one (that now opened), 695ft. broad at its widest 
part ; another of 270ft., and a third of 230ft., with a quay between 
195ft. in breadth. The average depth of the docks at low water 
will be 20ft., and there will be altogether rather over 33 acres of 
water. The estimated cost of the undertaking is £1,600,000. The 
plans were prepared by Mr. James Deas, C.E., engineer to the 
Trust, subject to the approval of Mr. Batement, C.E., consulting 
engineer, and the contract of the dock just opened has been carried 
out by Mr. Hunter, of Granton. We may add that a special 
and interesting feature of the works are the concrete cylinders 
upon which the quay walls are built, and some description of which 
has already appeared in the columns of THE ENGINEER, 
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KAILWAY MATTERS. 


An American exchange says: “‘The Searcy Railroad in 
Arkansas consists of four miles of wooden rails laid on a natural 
dbed. The equipment is one car; the working force is one 
man ; the motive power is one mule, and the fare from the out- 
side world to Searcy is 1 dol, There was no strike on the Searcy 
Railroad,” 

Tur cotton export from Bombay has virtually stopped, the 
railway being taken up by the transport of provisions for the 
famine district. At a largely attended meeting a memorial to the 
Marquis of Salisbury was agreed to, praying that the broad gauge 
should be adopted on the proposed railway from Ahmedabad to 
Ajmere. 

Ar the recent Midland Railway meeting at Derby, a shareholder 
asked the chairman as to the result of the working of the Pullman 
cars, The chairman replied; ‘ At present I am obliged to confess 
that that is not satisfactory ; the cars do not fill so well as we ex- 
pected they would do. We have, as you know, very much improved 
our own first-class carriages, and the third-class carriages also, 
and the public seem unwilling to pay the small amount of 
extra charge which the Pullman Car Company levy for the use 
of those cars. 1 confess they do not fill nearly so well as we 
could desire,” 

WE understand, says the Times of India, that the experiment 
of placing a steam dredger for use in the Sutlej, where it is c 
by the Sind, Punjab, and Delhi Railway, for the purpose of keep- 
ing the river at these points clear of the obstructions which 
annually occur during the rains, has been proposed, and that very 
beneficial results are anticipated should the experiment succeed. 
It is thought by those whose experience peculiarly qualifies them 
to form an opinion upon such matters that dredging is the only 
remaining means by which the periodically recurring disasters to 
railways which cross the Indian rivers can be lessened, or altogether 
averted, and it will be interesting to watch the result of the experi- 
ment now recommended for trial on the Sutlej. The cost, it is 
said, will not be great ; and in the event of failure, the plant can 
be usefully directed to other purposes, 

Mr. GrorGe M. Mowsray, of North Adams, Mass., who is 
extensively engaged in the manufacture of explosives, has devised 
and built a car especially for the transportation of gunpowder and 
similar articles. The car is described as being about the size of an 
ordinary passenger car, is mounted on trucks of the Pullman 
standard pattern, has the Miller platform and coupler, and is fitted 
with the Westinghouse automatic brake, besides hand brakes, The 
powder room is a separate closet or body inside the car, and can 
carry ten tons of gunpowder; connected with it is an ice-box—to be 
used to keep down the temperature in warm weather—which will 
hold three tons of ice. There is also room for the accommodation 
of the messenger who travels in charge of the car. Three thermo- 
meters in different parts of the car indicate the temperature, and 
a suitable gauge shows the amount of waste in the ice. The 
powder room is protected from fire, and so arranged that packages 
of explosives can be separated by partitions of uninflammable 
material. The car is now on its way from North Adams to More- 
head on the Northern Pacific, with a load of powder for Manitoba; 
it is said to have been highly commended by railway officers who 
have inspected it. Mr. Mowbray has been put to much trouble 
and expense heretofore ia securing transportation for his manu- 
factures, and has devised this car to obviate objections made to 
their shipment. 


CONSIDERABLE progress has been made with the construction of 
the new approach to the North-Eastern and London and North- 
Western Railway Stations from Boar-lane, Leeds. Messrs. Dransfield 
and Co., of Liverpool, the contractors, have almost completed the 
masonry, consisting for the most part of massive supports for the 
iron girder bridges that will span the top of Neville-street and the 
Beck, which has also to be crossed before Swinegate is reached, and 
the placing of the heavy girders for those bridges will immediately 
follow. Some months must elapse, however, before the approach 
can be opened for traftic. As may be observed, the buildings in 
Boar-lane which required to be pulled down, in order to obtain a 
40ft. road to the station, have been removed, but a great deal of 
work remains to be done in the way of putting 2 new front on each 
side of the breach, Some time since reference was made to the 
enlargement of the platform accommodation. This has now been 
effected and has been a work of a somewhat gigantic character, 
inasmuch as the station area could only be increased by extending 
the lofty arches upon which it is founded. That has been accom- 
plished to the extent of 12,000 square yards, and the work gene- 
rally is so far advanced as to permit of the erection of the founda- 
tion walls of the new platforms, &c. Here also the contractors 
have a considerable quantity of work to do, and probably this part 
of their contract will not be wholly completed before the begin- 
ning of February. 

Art the time of the terrible accident which occurred at half-past 
two o’clock on the morning of the 29th ult. on the Chicago and 
Rock Island Railroad, at Four-mile creek, three miles west of 
Altona, and seven miles east of Des Moines, a tremendous shower of 
rain prevailed, The ereek, which in ordinary times has but little 
water, is spanned by an arched culvert, which is supported, as an 
additional precaution, by wooden piles resting on a stone founda- 
tion. The train consisted of an engine, Barnum’s advertising car, 
one baggage car, three coaches, and a sleeper, and was running at 
ordinary speed when it approached the culvert. The engine ran 
partly across, there was a sudden crash, and all but the sleeping car 
which became detached, went down the chasm. The engine was 
thrown against the embankment clear across the opening. 
Barnum’s advertising car, next the engine, was completely demo- 
lisbed, the baggage car crashing clean through it to the opposite 
bank alongside the engine, and partially covering the latter. The 
first coach ‘‘ telescoped” the second, and both these went half 
way through the third, and the three lay with their ends in the 
water. The ‘‘ telescoping ” evidently was caused by the elevation 
of the rear eud of each as it pitched over the bank. The sleeping car 
remained on the track at the end of the culvert, and the occu- 

nts escaped unhurt. So far as is known, eighteen persons were 

illed outright, and a large number were wounded. Itis probable, 
however, that the list of killed may be increased, as it was feared 
that a number of bodies were still under the wreck. It was also 
supposed that several floated down the stream, 


THE malign effect of the constant contact with American ideas 
upon the South Irish working classes is asserting itself. The great 
railway strike in the United States has fired the Irish railway 
workmen with emulation, and we learn that the traffic on the 
Great Southern and Western Railway, the trunk line to the south 
connecting Dublin with Cork, has been seriously endangered by a 
strike of the “‘ milesmen,” who had lately demanded in vain an 
increase of navvies’ wages from 14s, to 18s, and for gangers from 
17s, to 24s., and had also insisted upon the dismissal of the superin- 
tending engineer, Mr. R. Bayley—an Englishman. This official, 
dissatisfied at the amount of work done on the permanent way, had 
threatened to bring over hands from England, On Friday last 
the milesmen struck, compelling the masons and carpenters who 
were employed on some buildings near Thurles to leave their 
work, On Monday they proceeded to further offensive operations, 
one body of the malcontents marching towards Cork and another 
towards Dublin along the line, and compelling the milesmen to 
join them. At the North Wall Station in Dublin 200 men 
have struck. It is stated that no damage to property has yet 
been done, but ‘‘ fears are entertained that outrages similar to those 
in America will be perpetrated.” At Limerick the police have 
taken precautions for the maintenance of the peace, and ‘the 
military have been notified to act at a moment’s call.” There 
is some fear that the strike may extend to the other Irish lines 
and to the steamship companies. The strikers have, it is stated, 
travelled gratis everywhere in the company’s carriages, the 
officials being afraid to ask them for tickets, 








NOTES AND MEMORANDA. 


THE death is announced of the celebrated mineralogist, Prof. 
Noéggerath, of Bonn. 

THERE are in Egypt 765 non-navigable canals used solely for 
irrigation, and sixty-two canals used both for irrigation and for the 
transit of merchandise. Of these canals over 100 have been 
opened during the reign of the Ktedive. 

Av arecent meeting of the New York Academy of Sci , 
Mr. F, Kurz called the attention of the society to a new mercury 
ore from Mexico, which upon analysis was found to contain sulphur, 
selenium, mercury, zinc, cadmium, and iron. It is a species of 
cinnabar remarkable for containing selenium to the extent of 18 
per cent, in its composition, and was called guadalcazarsite, from 

he location in which it was discovered. It is found in considerable 
masses and could be treated like the ores of mercury. 

In testing the comparative explosiveness of nitro-glycerine in 
the crystallised and the liquid state, Beckerheim used a drop- 
block of wrought iron weighing 2°130 kilogrammes, having at its 
lower end a hardened steel point of 7°068 square millimetres. The 
nitro-glycerine was spread in a thin layer on a flat anvil, and the 
weight dropped from different heights. The liquor exploded at a 
fall of 0°78 metre, but the crystallised or frozen nitro-glycerine, 
only when the fall was increased to 2°13 metres, 

PRINTING INKS have been invented in France which, it is said, 
are manufactured from the residue of gasworks, from tar, heavy 
oils, &c, These substances can be very easily mixed with lamp- 
black or any other colouring powder. The inks thus derived 
possess many advantages, among others that they do not penetrate 
into the pores of the paper very rapidly, and do not easily blot. 
The component parts are generally—tar, ten parts; Jamp-black, 
thirty-six parts ; Prussian blue, ten parts ; glycerine, ten parts, 

Proressor VENNOR, Geological Surveyor, who is exploring the 
regions of White Fish, Pemchange, and St. Mary’s Lakes, on the 
Upper Gatinian, reports the discovery of an immense mountain of 
pure crystalline phosphate of lime, showing on the surface 
hundreds of thousands of tons which will yield 90 per cent. He 
thinks it is the junction of two great belts running up the Lievre 
and Gatinian rivers. He believes the Lake Superior silver-bearing 
rock runs across the head waters of the Gatinian River. He 
reports also the discovery of a coral reef. 

ALL weighings of standard weights in the Department of Weights 
and Measures, in which special accuracy is required, are reduced 
to a vacuum, and such reduction necessarily involves the question 
of the volume of air displaced by the standard weight. The weight 
of the volume of air which would fill the metric measure of capa- 
city of a litré, the unit of measurement in these calculations, 
taken at the temperature of 0 deg. C., and under a pressure of 
760 m.m., and weighed at the Standards office, has been found to 
be 1'2938146 gramme. In ordinary air at the temperature of 
62 deg., when the barometer is at 30in., a cubic foot of air wouid 
appear therefore to weigh 531°33 grains. 

THE Lavoisier medal of the Société d’Encouragement pour 
l'Industrie Nationale has been awarded to Mr. Walter Weldon, 
F.R.S.E. In presenting it M. Dumas congratulated Mr. Weldon 
upon having cheapened every sheet of paper and every yard of 
calico made in the world ; and at the same meeting at which the 
presentation took place, Professor Lamy stated that, whereas at 
the date of the introduction of Mr. Weldon’s invention, seven or 
eight years ago, the total bleaching powder made in the world was 
only about 55,000 tons per annum, it is now over 150,000 tons per 
annum ; and that of this vast quantity fully 90 per cent. is made 
by the Weldon process. The Lavoisier medal has beeu awarded 
only once before, namely, in 1870, to M. Henri Sainte-Claire 
Deville. The only other recipients of this society’s ‘“‘ Great Medal,” 
which bears different effigies according to the class of service for 
which it is given, are Ferdinand de Lesseps, Boussingault, Jaques 
Siegfried, Henri Giffard, and Sir Charles Wheatstone. 

To meet the requirements of modern science a balance is needed 
by which the weights of bodies may be determined most accurately 
and quickly. Professor Mendeleef, of St. Petersburg, and Herr 
Bunge, Mechanicus, Hamburg, have shown that it is possible to 
weigh quickly and accurately by the use of a balance whose beam 
has much shorter arms than those nowin general use. A practical 
test of the relative merits of a beam with long arms and of gne 
with short arms has been made in the Department of Standards of 
Weights and Measures. By this test, as well as from the mathe- 
matical consideration of the question, it has been ascertained that 
whilst the probable error of a weighing is made with a short-arm 
balance is slightly greater than the probable arm of a weighing 
made with the long-arm balance, yet a weighing by the long- 
arm balance occupies twice as much time as one made with the 
short-arm balance. Consequently great economy of time is obtained 
by the use of a short-arm balance. Only those, as chemists, 
physicists, inspectors of weights, &c., who have sat for hours 
watching the motion of a pointer moving slowly over a balance 
index, can fully appreciate this economy of time. 

Some cf the drifts on the lower levels of several of the Comstock 
mines are, according to the Mining and Scientific Press, found to 
be so hot that it is next to impossible for the men to work in them. 
When they can work it is to great disadvautage, and considerable 
labour and money are expended by the companies to supply fresh 
air, In some cases, men can only work a few minutes and then 
run out to cool off. In the Consolidated Virginia Mine, the face 
of the north drift, on the 1750ft. level from the Gould and Curry, 
near the east wall of the ore vein, is so hot that it is necessary to 
keep a close, tight box, or cooling room, in close proximity to the 
workmen, in which the temperature of the airis kept down by 
compressed air, so that the men may cool off and change every few 
minutes. Another of these cooling boxes has to be placed ata 
half-way point in the drift for the use of the men who run the cars 
in and out. The Savage incline, also, at a point near the water, is 
so hot as to be almost beyond human endurance. But for their 
shirts the skin of the men would be blistered as though by a jet of 
scalding steam, 

Ar a meeting of the American Philosophical Society, held in 
Philadelphia in July, Professor Henry Draper, of New York, read 
a paper on his ‘‘ Discovery of Oxygen in the Sun by Photography, 
and on a new theory of the Solar Spectrum.” The coincidence of 
bright lines of bands in a photograph of the solar spectrum of air 
was clearly shown by photographs accompanying the paper, and 
fully set forth in the text. According to Professor Draper— 
“Oxygen discloses itself by bright lines or bands in the solar 
spectrum, and does not give dark absorption lines like the metals, 
We must, therefore, change our theory of the solar spectrum, and 
no longer regard it merely as a continuous spectrum with certain 
rays absorbed by a layer of ignited metallic vapours, but as having 
also bright lines and bands superposed on the background of con- 
tinuous spectrum, Such a conception not only opens the way to 
the discovery of others of the non-metals, sulphur, phosphorus, 
selenium, chlorine, bromine, iodine, buorine, carbon, Xc., but also 
may account for some of the so-called dark lines, by regarding them 
as intervals between bright lines. It must be distinctly understood 
that in speaking of the solar spectrum here, I do not mean the 
spectrum of any limited area upon the disc or margin of the sun, 
but the spectrum of light from the whole dise. I have not used an 
image of the sun upon the slit of the spectroscope, but have em- 
ployed the beam reflected from the flat mirror of the heliostat 
without any condenser.” Professor Draper’s discovery may be 
considered as three-fold ; first, that there are bright lines or bands 
in the solar spectrum ; second, that certain of these lines coincide 
exactly with the known oxygen lines in the spectrum of air pro- 
duced by the electric spark ; and third, that others of them pro- 
bably coincide with the lines of the metalloids, or may be referable 
to unknown substances, Hitherto the presence of oxygen has not 
been discovered in the sun, although its existence might have been 
a on purely theoretical considerations,—Polytechnic 
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MISCELLANEA. 


PRELIMINARY preparations have been made for extensive relief 
works in the shape of tanks and canals in the native Southern 
Mahratta States, 

THE Council of the Shropshire and West Midland Agricultural 
Society have declined the invitation from Bridgnorth, and have 
resolved to hold its show next year at Ludlow. The local society 
will give up their own exhibition on the occasion, and a site con- 
sisting of seventy-seven acres, about half a mile from the railway 
station, will, with a water supply, be provided; £500 will also be 
subscribed to the society, of which the local society contributes a 
fifth. 

HITHERTO rattening has been a rare occurrence near Birming- 
ham, but on the morning of Thursday a determined attempt.was 
found to have been made at the Brunswick Tube Works, Wednes 
bury. The enginemen, on examining the machinery prior to setting 
it in motion, found a large iron bolt wedged between the cog 
wheels. If the discovery had not been made, the result on starting 
the engine would, in all probability, have been disastrous. The 
offender has not yet been found. 

THE examination of candidates for admission as engineer 
students has been completed at Chatham dockyard by the Civil 
Service Commissioners. In consequence of the — changes 
which the new regulations make with regard to the future entry 
of engineer students, the number of candidates was very small, 
only ten presenting themselves for examination. A competitive 
examination of candidates for appointment as draughtsmen has 
also been held at Chatham Dockyard, when there were twenty 
candidates examined. 

A SWEDISH torpedo has just arrived at the Royal Arsenal, 
Woolwich, for experimental purposes. It is constructed of stout 
iron plates in two parts, in the shape of a cup and cover, and when 
closed has the form of a globe. Though of considerable weight, it 
contains in itself sufficient buoyancy to float without the aid of 
wood or lighter material, and is said to possess several advantages 
over the ordinary English torpedo-—a sufficiently vague claim. It 
is constructed to hold 100 lb. of gun-cotton, and is fired by contact. 

THE machinery of her Majesty’s ship Sirius having broken dowa, 
the engines were thoroughly overhauled at a cost of £2525. The 
Sirius not being fitted with a movable propeller banjo frame, a fric- 
tion cone was fitted on her screw shaft to enable her propeller to be 
disconnected from her engines when not understeam. The whole 
of the damage to her engines is proved, it is now stated, to have 
arisen from inattention. The friction cone, not being properly 
secured, slipped, which, by allowing the engines to race, threw an 
enormously unequal strain upon the fixed parts and brought about 
their collapse. Who is to blame? 

In order that they may have a competent knowledge of the 
details of the ships in their charge, the Lords of the Admiralty 
have directed that all chief engineers and engineers shall pass an 
examination before the Captain of the Steam Reserve, assisted by 
his chief inspector of machinery or other efficient officer, with 
reference to such matters as valves, cocks, water-tight doors, 
sluices, the flooding and ventilating apparatus, and pumping 
arrangements. This is right, but the delay which has taken place 
in making a rule so obviously necessary has, we fear, cost the 
country a good deal of money. 


THE Birmingham Sanitary Institute is to hold its first congress 
at Leamington early next month. The Se agraye 3 prospectus 
promises numerous contributions, which bid fair to yield fruitful 
results, whilst the list of officers is such as to command public 
attention. One of the chief features of the congress will bea 
paper upon how Birmingham proposes to overcome its sanitary 
difficulties by the employment of Fryer’s plan for the treatment of 
town refuse, The corporation of Birmingham last year sanctioned 
an experimental expenditure of £4000 for this plan, and though 
not at present in full operation, yet it is believed that the results 
are, so far, perfectly satisfactory. 

Ir is stated that a new scheme is about to be laid before the 
public for the water supply of Liverpool. It is proposed to make 
‘Wales the fountain head, by impounding the waters of the river 
Vyrnwy, at Llanwddyn, Montgomeryshire, and those of the river 
Tarrat, at Llangedwyn, embracing a watershed of quite 80,000 
acres, and capable of yielding more than eight times the quantity 
of water now supplied daily to Liverpool. The distance the water 
will have to be brought is sixty-six miles, or about twelve miles less 
than the Bala Lake scheme. It is represented that the engineering 
features are very favourable. The originator of the scheme, Mr, 
H. Williams, C.E., of Wigan, has devoted two years to maturing 
his plans. 

THE great bell at Westminster Clock Tower was struck once on 
the 14th inst., and it was thought that all things in the clock 
tower were at that time complete, but it was found that the 
chiming bells were so corroded that they must be cleaned. It was 
also thought that the position of the bells should be changed, so 
that the hammers should strike on a smooth surface, and so avoid 
the indentations that time and use had made. In the examination 
of the bells it was thought remarkable that though the 
hammer used for striking was lighter with regard to the smallest 
bell, the indentation found was greater than in any of the others, 
though a little thought will show that this is what would be 
expected. ‘‘ Big Ben” showed a very smooth surface, 

As there is mention of a French revolving cannon, designed for 
attacking torpedo boats with a continuous stream of shot or shell, 
the Ordnance Select Committee have brought forward for modifica- 
tion a weapon of the same species, which has, however, been for 
some considerable time in their possession, but not regarded as of 
any particular value until the demand for a special antidote for 
torpedo craft became manifest. The gun, which is constructed on 
the Gatling principle, has ten rifled barrels, each of lin. calibre, 
revolving round a centre fed with cartridges through a hopper at 
the top, and capable of firing at the rate of 500 rounds per minute. 
Special steel bullets, in shape resembling Palliser projectiles, but 
coated with lead to take the rifling, after the manner of the 
original Armstrong shot, are being made in the Royal Laboratory 
in the Royal Arsenal, Woolwich, and the gun is being re-chambered 
for experiment. Itis believed that it may be relied upon to destroy 
completely a boat’s crew at a mile range or penetrate at the 
same distance a jin. iron plate. 

A SUBTERRANEAN telegraph wire has already, according to the 
Pall Mall Gazette, been in use for twelve months between Berlin 
and Halle. During the whole period the working of the line has 
been highly satisfactory. ‘The conductibility of the buried wire 
instead of decreasing has, on the contrary, somewhat increased, 
and no fault in the insulation has made itself apparent. The cable 
is composed of seven thin copper wires, twisted together so as to 
form a single conductor of the electric fluid, and encased in india- 
rubber. The other similar lines which are to be laid down, and 
some of which have been already 
Cologne, from Berlin to Frankfort, from Berlin to Strasburg, from 
Berlin to Hamburg and Kiel, from Berlin to Breslau, and from 
Berlin to Kénigsberg. An ingenious steam machine has been con- 
structed which excavates the trench in which the wire is buried, 
places this latter in its position, and again fills up the excavation, 
the ditch which is dug by the locomotive being one metre deép and 
half a metre wide. Apart from the military advantages derivable 
from the substitution of these underground wires for the ordinary 
overhead lines, it is believed that in the long run the former will 
also prove to be more economical than the latter. The first expense 
of laying them down may be greater ; but the enormous number of 
posts and insulators required for the ordinary wires are dispensed 
with, and will not have to be replaced, as is now frequently the 
case, after every heavy storm.” We may add that there is nothing 
new in laying down cables under ground, while there are certain 
very serious objections to the plan well understood by telegraphists. 
It is interesting, however, to learn that the principle is being 
adopted on a scale so large. 
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SADDICK AND MAYBERY’S PUDDLING FURNACE. 


(Pov description see page 210.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.—A. TwieTMeyver, Bookseller. 

NEW YORK.—Tae Witmer and Rocers News Company, 
81, Beekman-street. 








TO OCOORRESPONDENTS. 


*,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed the 
poe dhe ene psy fet hart 2d. ee en See 





answers ived by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 

ing questions, must be accompanied by the name and address of 





the writer, not ily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 


R, C. (Glaagow).—From Messrs, Hansard, Great Queen-street, London, 

D. ann Co.— You must have two men in charge of a traction engine on public 
roada, 

C, B. (Liverpool). —Apparently your pressure gauge is inaccurate. 
against another, and let us know the result. 

A. B. anv C.—ZJ/ you fit the pipes as shown in your second sketch, you will 
drown the engine with contensed water, 8o long as you take care to pro- 
vide for the escape of condensed water you may carry the pipes much as you 

lease. 

A 'Bunecurnen.—I/ you make the blades of your fun Sin. wide near the 

centre and 3hin. at the ends, curving them to an angle of about 30deg., 
you will get very fair results, Make the width of whe inlet one-half the 
diameter of the fan, and the blades Sin. long. 

. H.—You will find auch information about the Mont Cena Tunnel 

in Taek Esaineer for September 29th and October 6th, 1871. Many 

articies have appeared in our pages from time to time concerning the 
Uaderground Railway. There va no work on the subject. 

T. W.—so fur as we can see, the patent to which vou refer could not be 
sustained, You must brar in mind, however, that although you may wae 
teeth of the form showa by Rankine or Willis, it does not follow that you 
can adopt the third form with safety. It is quite possible that a jury 
might houd that there is a substantial dijference, although we fail to per- 
ceive one. 


Try it 


— 





BSUBSCRIPTIONS, 

Tre Enocneer can be had, by order, from any newsagent in town or country 
at the various raslway stations ; or it can, of preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly including doulienumber).. .. .. £0 14s. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od. 

J eredit oceur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue ENGINE<R is registered for transmission abroad. 

Cloth Cases fur binding Tite Exutneer Volurit, price 2s. 6d. each. 

The following Volumes of Tak Exoineer can be had, price 18s. each—Vols 
3, 5, 10, 14, 21, 24, 25, 26, 38, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive THe Enaineer weekly and post-free. Sub- 
seriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 


rates, 
Belgt 


Jembia “British Guinn, Canada, Cape of Geod H 
Colum| ui pe oO 
only), Germany, Gibraltar, India, Teal 
jw Brunswick, Ne 
Zealand, Po 


rt’ Switzerland, Tasmania. — 
United States, West Coast of Africa, West Indies, China via South- 
ampton, £1 16s. 
Remittance 


by Bill in London.—Austria, Buenos Ayres, Coton, France, 
and Algeria, Greece, Ionian Islands, Norway, eru, Russia, 
Singapore, Spain, Sweden, £1 lés. Chili, Borneo, and Java, £2 5a. 


ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd iines ave 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge 1s ten shillings per inch. Ali 
single advertisements from the country must be accompanied 
payment Alternate advertisements will be inserted with alt 

arity, but regularity cannot be guaranteed in any suc 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INsxRTED UNLESS DeLivereD serore Six 0’OLOcK on 

‘nunsDayY Evewine 1x race Werk. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addr’. sed to the Editor of Tux Enoinrer, 163, Strand. 


Brazil, British 
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case, All 





DEATH. 
* At Moorefield, Dundrum, Co. Dublin, on Sept. Sth, Mr. Wittiam 
Havauro.:, Chairman of the Great Southern and Western Railway Vom- 
pany of Ireland, 
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THE INFLEXIBLE COMMITTEE. 

Mr. E. J. Reep having expressed in the House of 
Commons his fears that the Inflexible. would upset in 
action if she received shells in the nnarmoured portions of 
her hull which extend forward and aft of the central 
citadel, a committee was appointed to check Mr. Barnaby’s 
figures, and decide whether conclusions diametrically 
opposed to Mr, Reed’s are or are not sound. The com- 
mittee consists of Sir J. Hope, Mr. G. Rendel, Mr. Froude, 
and Dr. Woolley. About two months have elapsed since 
the committee was appointed, and its members have as yet 
made no report. Almost the first step which they took con- 
sisted in ordering a large model of the Inflexible. This 
model, when completed, was placed in a basin at Portsmouth, 
the basin being Soored over, so that the model floats in an 
aperture in the planking, and is thus perfectly accessible. 
A great deal of interest attached to the experiments made 
with this model. Naval officers are no doubt desirous to 
know how stability questions are investigated by such 
eminent authorities as Mr. Froude and Dr. Woolley, and 
the first-named gentleman was requested to give a short 
lecture on the subject. Mr. Froude acceded, and using 
the modei of the Inflexible for the purpose of illustration, 
he explained the principles involved and the nature of the 
information that a model would supply. Great pains, more- 
over, were taken to explain that he would give no infor- 
mation concerning the opinions which he or his colleagues 
had formed concerning the Inflexible, He spoke altogether 
in general terms, and any other model would have answered 


his purpose quite as well as thay which he actually used, 





All this was quite straightforward; Mr. Froude did a 
good work, and taught many professional men much 
that they ought to learn. A comparatively small 
party, however, have taken exception to Mr. Froude’s 
action, and assert that he has prejudiced and in- 
fluenced not only the minds of the general public, but 
that of his own colleagues, in such a way that it is 
impossible an impartial decision can be pronounced by the 
committee. Mr. E. J. Reed was the first to bring this 
startling theory into prominence. On the 15th a letter 
from his pen was published in the 7'imes. “ Like many 
others,” writes Mr. Reed, “I was not a little startled a 
week ago to find a certain so-called model of the Inflexible 
made either the subject of, or the means of illustrating, a 
lecture delivered at Portsmouth, by a member of the com- 
mittee, to a party of ladies and gentlemen, and delivered, 
too, at the request of the committee, as stated by its 
chairman. In the 7'imes the report of the lecture was 
cautiously headed ‘Stability of Ships,’ but in some of your 
contemporaries it was headed ‘The Stability of the 
Inflexible, and in the reports we are told, apparently on 
Mr. Froude’s authority, that the experiment for deter- 
mining the position of the centre of gravity proved the 
correctness of the calculations made by the Admiralty, and 
that the most important experiment of the day showed 
that the model floated in a perfectly stable condition. 
There is nothing surprising in the fact that, notwithstand- 
ing the clear and positive disclaimer by the chairman of 
any intention on the committee’s part to anticipate their 
ultimate conclusions, the effect of this lecture has been to 
spread abroad the belief that the committee is satistied 
with the ship, and will so report.” Mr. Reed then goes 
on tosay that he does not believe that this was “a device 
on the part of a portion of the committee to commit the 
whole body.” That is to say, Mr. Reed refrains from 
insulting Mr. Froude and one or two other gentlemen. 
He takes strong exception to the use of models at all. 
“And this brings me,” he writes, “to the second point 
upon which I have to remark—viz., the prominence which 
the committee appear to be giving in the conduct of their 
inquiry to experiments with models. The principal 
instruction given to the committee was to inquire ‘ whether, 
all points considered, the ship is, so far as can be ascer- 
tained from the design and calculations, a safe sea-going 
vessel,’ &c., and 1 submit that no judgment basea on any 
other grounds will give public satisfaction.” He then goes 
on to complain of the delay which has taken place in 
reporting, and says that he is told that the Agamemnon, 
now building at Chatham, is no better than the Inflexible. 
It is unnecessary to refer to the other portions of Mr. 
Reed’s letter. We are mainly concerned just now with 
the fact that he has given form and substance and publicity 
to what would otherwise have remained mere idle gossip, 
unworthy serious attention. 

Let us see what the accusation brought against Mr. 
Froude and a portion of the committee really means. Let 
us assume, for the sake of argument, that Mr. Froude had 
plainly asserted that the behaviour of his model showed 
that Mr. Barnaby was right and Mr. Reed wrong, and 
that in consequence his hearers-wént away impressed 
with the notion that the Inflexible was all right. It 
will be granted, we think, that this places Mr. Froude’s 
lecture in the worst light conceivable. Yet what would 
follow? What possible harm could be done in this 
way! No one knows better than Mr. Froude how much 
and how little a model can teach, and it is quite certain 
that no evidence a model can furnish will be regarded by 
the committeeas conclusive. All therefore that an assertion, 
the making of which we have assumed, would mean is, that 
the model behaves very much like the smaller model at 
the Admiralty, which has already been inspected by many 
gentlemen interested in the question at issue. In other 
words, there is nothing novel in the proposition that the 
Intiexible models show that the ship will be stable enough 
for all practical purposes. How such a statement, supposing 
it to have been made even by Mr. Froude, can in any way 
affect the final report of the committee, we are at a loss to 
understand. However, as a matter of fact, Mr. Froude’s 
audience were carefully warned that no information con- 
cerning the sentiments of the committee would be sup- 
plied by the lecture. If they pleased to assume the 
contrary, Mr. Froude was certainly not to blame. But let 
us carry the subject a step further, and take it for granted 
that a “belief,” to use Mr. Reed’s words, “ has been spread 
abroad that the committee is satistied with the Inflexible, 
and will so report.” What then! Either the committee 
are satisfied, or they are not satisfied, or they have not 
made up their minds. Let us suppose that a member of the 
committee has intimated that the first proposition is right, 
and that the committee will report favourably. What harm 
can ensue? The ship will be none the less stable. If, 
again, the committee are adverse to the ship, how can 
popular notions in any way affect such men as Dr. Woolley 
or Mr. Froude in telling the truth? We should as soon 
expect to hear that the opinions expressed in Whitechapel 
might have affected the jury who tried the Claimant. Or 
suppose, again,that the committee haye not made up their 
minds? Why should the popular voice turn them to the 
right or left? ‘The assumption that any expression of the 
sentiments of the public will affect the deliberations of the 
committee is an insult to the intelligence and honesty of 
its members. Apart from all such considerations, however 
it is clear that those who find fault with Mr. Froude really 
fail to grasp the nature of the problem which the Committee 
have to solve. One would really gather from Mr. Reed’s 
letter that the committee have been appointed to pronounce 
an opinion on the merits of the ship. Now nothing can 
be much further from the truth, with one exception, 
to which we shall refer in a moment. Mr. Barnaby con- 
tends that when an enemy has done his worst to the 
Inflexible, she will still possess so much stability as to be 
quite safe. Whether this be true or not, is purely a ques- 
tion of figures, If Mr. Barnaby’s calculations are right, then 
his assumptions are correct. What the committee have to 
decide is whether Mr, Barnaby’s calculations are or are 
not right. This evidentiv is not a matier of opinion, but 


of arithmetic, Again, Mr, Barnaby has assumed that 








weights such as guns, stores, coals, engines, &c., will be 
disposed in a certain way. The relative distances of these 
things from the centre of gravity of a ship exercise an 
important influence on her stability. The committee will 
have to find out whether the Admiralty have made any 
mistake in this respect. Once more this has nothing to do 
with opinions, but with weights and distances. Neither 
Mr. Froude nor Dr. Woolley, nor any other member 
of the committee imagine for a moment that the 
behaviour of a model can afford conclusive evidence 
regarding the Inflexible’s conduct ; but if certain con- 
clusions are reached by calculation, a model may be used 
to check those conclusions. Let us suppose, for example, 
that figures showed that the Inflexible was stable while her 
model upset, then the committee would have good reason 
to go over their calculations again ; but the model is in no 
sense or way a substitute for a strict mathematical investi- 
gation, and Mr. Reed may rest assured that no more than 
its legitimate and limited value will be attached to any 
model which Mr. Froude may see fit to try. 

We have said that there is one point on which the 
decision of the committee must be, toa certain extent, a 
matter of opinion. It is this; the Admiralty contend 
that under no possible circumstances could an enemy 
deprive the Inflexible of all the buoyancy proper to her 
unarmoured ends. Now whether this proposition be sound or 
not may be regarded in a sense as a matter of opinion; but it 
is one on which a competent artillerist should have very 
little difficulty in arriving at the truth. Nothing what- 
ever has been said on this point by the public, and Mr. 
Froude’s lecture did not bear on the question in any way. 
The point is, however, one of secondary importance, 
because, unless the Admiralty can prove that the Inflexible 
will be stable after her upper works have been blown to 
atoms, the ship must be pronounced in a very great degree 
a failure, and the arguments of the Government unsound. 

We have thus shown that much ado has been made 
about nothing. The conclusions drawn from Mr. Froude’s 
lecture are not warranted by anything he said. They 
refer entirely to questions which are not of opinion but of 
dry, hard fact. The lecture in no way bore upon the only 
matter of opinion which the committee can have to deal 
with, and the question involved is of secondary import- 
ance. It remains to be proved that anyone outside a very 
minute circle drew any deductions whatever concerning 
the Inflexible from Mr. Fronde’s lecture; and it is, as we 
have said, little short of an insult to the committee to 
assume that the popular hope that the Inflexible will 
prove a valuable ship, can in any way affect them in 
making their calculations, or in drawing up a report based 
on an investigation which our readers may rest assured is 
being conducted with a care and skill which leave nothing 
to be desired. 


THE BEST POSITION FOR AN IRONCLAD IN ACTION, 

Tue fight between the Huascar and the Shah and 
Amethyst has shown us how completely ships may escape 
serious injury under conditions when it would have been 
thought that they must have suffered severely. As con- 
cerns the wooden vessels, the facts are interesting and 
instructive only as recording how far in a modern action 
the conditions may be such as to reduce the chance of 
actually hitting an enemy. It is, no doubt, important to 
estimate the risk that might be run by a wooden ship 
when exposed to the attack of an ironclad vessel. The 
facts are worthy of note in the interest of blockade run- 
ners, or of any of our swift wood-built vessels of war. 
The question of the Huascar’s injuries, however, is one 
that touches our navy more nearly, because greater speed 
and precision in fire is ordinarily to be looked for than 
that which was brought to bear on our own ships on this 
occasion, and also because the effect of heavy guns on 
armour which they ought to pierce. under favourable cir- 
cumstances, is, perhaps, the naval question of ali others of 
most practical bearing at this time. 

The majority of our ironclad ships of war must expect 
to go into action with the knowledge that while they are 
proof against a certain amount of artillery fire, there is a 
great probability thatsuch guns asought easily to pierce their 
sides will be brought to bear upon them. Nay, it is very 
possible that there may exist in an enemy’s fleet one or 
more ships which may both carry plates capable of resist- 
ing their fire and guns capable of piercing them. The 
rapid development of the power both of attack and defence 
has brought about this state of things. In the Italian 
navy we shall shortly have a Duilio and Dandolo, which 
will stand in this position with reference to nearly the 
whole of our fleet. In the Russian navy, Peter the Great 


ought to ss the same advantages with respect to a cer- 
tain number of our earlier-made ironclads, It is very im- 


rtant, then, to consider what course should be followed 
by a naval officer commanding an ironclad of medium 
power in coming into action against an enemy of unknown. 
strength, but who may, as regards both powers of attack 
and defence, possess advantages such as can hardly be 
compared under any ordinary conditions of disparity ex- 
isting between two wooden ships in action. It might, 
indeed, have appeared, if the conditions of experimental 
plate firing obtained without modification in actual war, 
that after exchanging a few shots it would become ap- 
parent that the only chance of escape for a vessel which 
was much the weaker would lie in flight, or in immedi- 
ately closing with her antagonist, either for purposes of 
ramming or boarding. In such cases much would depend 
on her speed. As we have often pointed out this is not 
quite the state of matters, because much may be done to 
save a vessel from the full effect of artillery. 

We believe that it is now considered by naval officers 
who have had the question much before them, that a ship 
ought to engage with her bows more or Jess presented to 
the enemy, according to the position and angle of training 
of her guns which are to bear upon her adversary. A 
turret-ship can of course fight nearly head on. This 


position enables the armour to resist the penetrating effect 
of the enemy’s shot, which will strike as obliquely as 
circumstances permit. This is not all; any injuries that 
are effected in auch » position are likely to | 
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front, and hence, probably before some bulkhead well 
forward, which in case of severe injuries at the water line 
may be of great importance. Most vessels if they found 
that they were being severely handled by artillery would 
seek to ram their enemy, and their position would be so 
favourable as to the reception of artillery fire, that unless a 
ship failed repeatedly in her attempt, the superiority of her 
adversary in this respect must be very great to avail her 
much. It is probable that two vessels would not remain 
long at short ranges without attempting to ram each other. 
Clearly, if one endeavoured to ram, the other would be 
likely to do the same, or she could hardly escape being 
herself rammed. The two vessels as they came to close 
quarters might advance directly at each otber, and nerve 
and skill would have much to say as to the result. We know 
of no experiments as to the effect of ships’ bows with rams 
grazing each other, and as to what effect might be produced 
by a ship turning her bows in towards her adversary after 
the edges of the spurs had grazed past each other. Such 
close contact suggests the possibility of boarding, but if the 
ships became entangled, the safety of both, if either had 
been severely rammed, would be likely to be compromised. 
Probably immediately a vessel had delivered a stroke with 
her ram she would back in order to clear herself. If the 
stroke had been effective, her enemy’s safety and power 
to continue the fight would depend on the completeness 
of her bulkheads and partition arrangements. 

As regards the artillery fire, there are few vessels that 
have not some places weaker than others, but these are 
generally those whose injury is of secondary importance. 
We have before now suggested that a shot might enter 
below the armour, owing to the fact that projectiles have 
now greater power of penetration than formerly. We 
believe, however, that our own Government investigations 
have led to the conclusion that our service projectiles were 
hardly capable of reaching a point 18in. below the water 
before they rose again. Sir J. Whitworth obtained much 
better results, but our own ships are covered to a depth of 
5ft. or 6ft., which seems to put the danger out of the ques- 
tion in their case, and although Americanshipsare inferior in 
this respect, it may be generally assumed that most foreign 
vessels sufiiciently resemble our own to make this kind of 
attack almost hopeless. 

There remains the torpedo attack to be noticed. Both 
the Harvey and Whitehead torpedoes have been improved 
much since their first introduction. Whitehead’s fish 
torpedo, now that it can be discharged from vessels of 
various classes with comparative ease, has become ex- 
tremely formidable. In addition to this, its speed is very 
greatly increased owing to the excellence of the Whitworth 
metal cases now employed, which allow air to be used 
at a very great pressure. A fish which may come from a 
vessel of any class at a rate of twenty knots an hour, and 
make an enormous leak below water, is an important 
element in the problem of uncertain dangers in action. 
We have called attention before now to the fact that a ship 
entering action now-a-day encounters risks quite dispropor- 
tionate to those that formerly existed. She may 
opposed to an enemy whose armour is capable of defying 
her guns, and with guns which can pierce her armour. 
She may be attacked by a torpedo of either class, or lastly, 
she may be rammed. It appears to us that these dangers 
are all reduced to a minimum by the ship keeping her 
head towards her adversary. Nevertheless, it is suiely 
important that the existence of so many dangers, which 
have arisen since the construction of our first armour clad 
ships, should be recognised, and provision made to meet 
them. Such a ship as the Agincourt or Minotaur, for 
example, with but 5in. of armour, would stand a bad chance 
against artillery, while she could scarcely expect to elude 
the stroke of a ram owing to her great length. It appears 
therefore, that unless she were provided with guns of great 
power, instead of her.old armament, and with Whitehead 
torpedoes, she ought not to be called upon to go into action 

inst armour-clads of modern date. Further, it would 
be very desirable that every ship, as far as possible, should 
possess the power of ramming; because the head-on 
position, which best favours the armour, is the natural 
one for a ram to take, and suits that mode of attack, 
while many vessels would lose the power of firing their guns 
when they approach even within 60 deg. of this position, 
Taking the three methods of attack—that of the gun, the 
torpedo, and the ram—it appears that the vessel best 
suited to engage an unknown enemy with confidence, is a 
turret-ship provided with a ram, and the classes least able 
to do this are those first constructed, such as the Warrior, 
the Minotaur, and the Black Prince. 





REPAIRS IN THE NAVY. 


THE builders of marine engines for the navy are not likely to 
admit that the repeated failures which occur in the machinery 
of our ships of war result from defects in design, material, or 
workmanship. Those firms which obtain Admiralty contracts 
are of course unable to speak out, whatever they may think. 
Engineers who do not get Admiralty work, however, are not 
thus trammelled, and they do not hesitate now and then to s 
very plainly. There is a consensus of opinion that the 
Admiralty have themselves to thank for many of the catas- 
tropkes of recent date, which have been brought about directly 
or indirectly by the engineers who are placed in charge of the 
machinery afloat or ashore. We have often pointed out that an 
engine-room staff is not unfrequently sent to sea ina ship about 
the engines of which they know absolutely nothing. The only 
wonder is that, under such conditions, a breakdown does not 
occur within a few hours after the ship has sailed. We are pleased 
to see that anew order has been issued which will in some 
measure remedy this defect in administration. Not a few of 
the hot bearings, of which so much is heard now-a-days, result 
from the use of bad oil, bought from a mistaken notion of 
economy. We have recently heard it urged that not only 
are naval engineers incompetent in some instances, and 
unable in others to take charge of heavy machinery, but that 
the Admiralty are perfectly familiar with the fact. Much light 
would be thrown on this subject if a return were made to 
Parliament of the sums paid for the repairs of marine engines 
in the navy. It is pretty well known that in most cases the 
contractor guarantees his engines for a certain period. If they 
break down during this time he has to make the defect good, 
unless it can be shown that the Admiralty or their servants are 





to blame. Now a great many mishaps have befallen ships of 
war of late. We should much like to know who paid for the 
repairs. In the case of the Tourmaline, for example, we under- 
stand that the Admiralty made all defects good, without putting 
Messrs. Hawthorn to any expense. If this be so, it is a direct 
admission on the part of the Admiralty that they and not the 
builders are responsible for the collapse of the Tourmaline’s 
engines, A return such as we suggest would be found very 
interesting and instructive. 


THE TRADES UNION CONGRESS, 


Tue annual congress of the trades unions has this year met 
under circumstances which have been of rather more than usual 
importance. The recent labour riots in the United States have 
drawn attention to the labour question in a striking manner, and 
at home employers in nearly every branch of business recognise 
it as a most important factor in the solution of the trade 
problems which are now so troublesome. In all directions trade 
is dull, with but few sigus of improvement, and on all sides we 
hear of disputes or impending disputes between masters and 
their men. These troubles are not similar to those of four or 
five years ago, at which period the men were in the ascendant, 
and the employers were glad to get workmen at almost any 
terms. Now the masters are seeking to lower wages and to 
get rid of as many workmen as possible, in order to enable 
themselves to procure work. The allegations they (the 
capitalists) make against the trades unions are heavy and 
numerous, and, so far as we have seen, the leading men 
of the trades unions have never put forth any reply which is 
worthy of serious consideration from a politico-economic point of 
view. The employers say that the present short working hours 
are ruinous, and have in reality not only prevented the influx 
of orders into this country, but have sent them to Belgium and 
other countries where wages are lower and the working hours 
longer. The Master Cutler of Sheffield took this view in aspeech 
he made the other day, and declared it to be his firm conviction 
that we owe much of the present depression to the shortening 
of the hours of labour. By limiting the working hours we 
naturally restrain production, hence the national lethargy of 
trade at the present time. This being the capitalist’s view, it is 
not surprising to find that the president of the Trades Union 
Congress—Mr. Prior, of Manchester—which assembled at 
Leicester on Monday, should take an early opportunity of 
assailing it. Mr. Prior, whose views may be taken to 
represent those of the 150 delegates, representing 463,000 
workmen, in his opening address at once attacked the views of 
the other side, saying that it was altogether erroneous to attri- 
bute the loss of trade to the action of the trades unions. They, 
the unionists, had many times repudiated the charge, and 


distinctly denied that the remedy would be longer hours of work | 


and reduced wages. “Some people,” said he, “contended that 
the evil was caused by increased production, but he argued that 
it was caused by decreased production.” Now, if Mr. Prior 
really said this—as reported by the daily papers of Tuesday—he 
simply advanced an argument which is on all fours with that of 
the employers. Decreased production is the principal result of 
shorter hours of work, hence it conversely follows that the true 
remedy would be the immediate elongation of working 
time. Mr. Macdonald and other unionist leaders, however, 
advocate the restriction of the production of coal and 
other articles as the true and only cure for our present 
commercial condition ; su that it would seem to be indicated 
that the shining lights of unionism are by no means of one mind. 
We suspect that few of them have any real comprehension of the 


initial rules of political economy, and that their only motive is | 


the good of the trades union few, rather than the advancement 
of the national welfare and the jealous preservation of the manu- 
facturing supremacy of Great Britain. In this connection we 
may notice that the Internationalists, who have been in congress 
at Ghent, have sent a “fraternal greeting” to their English 
fellow working men, and have invited the latter to join in a 
scheme of international federation. When we say that the head- 
quarters*of the International are at New York, and that it is 
shrewdly suspected to have been closely connected with the late 
railway riots, we have said sufficient to indicate the folly of which 
the English unions would be guilty were they to acquiesce in 
this proposal. 





REVIEW. 


L'Air Comprimé et des Applications, Production, Distribution, 
et Conditions d’Emploi, Par M, A. Prrnoret, Ingénieur. 
Paris : Dunod, 1876, 

Scarcety used about thirty years ago, compressed air is 

to-day rightly regarded as a power transmitter and storer 

of the very first importance. The oldest application of 
compressed air is to the diving bell, mentioned by 

Aristotle in his “ Problems.” The diving dress was only 

invented about fifty years ago. Sinking bridge caissons 

into sandy bottoms, sinking wells by the use of compressed 
air, are other modern statical applications. As examples 
of what may be termed dynamical applications, may be 
cited winding engines for working shafts and inclines; 
drills; pumping engines; and coal-cutters in mines and 
collieries, The cutting of the long tunnels of the Mont 

Cenis and St, Gothard, and of the Hoosac Tunnel in the 

United States, would have been next to impossible with- 

out the use of compressed air. The first-named work no 

doubt gave the impetus to this branch of engineering. In 

America compressed air is sometimes used for driving 

machinery in confined workshops. In the St. Gothar 

the locomotives for taking out the rubbish, when in the 
tunnel, are worked by compressed air. Inventors in Scot- 
land and in France are now working at tramway locomo- 
tives driven by compressed air, and the Whitehead torpedo 
constitutes a sufficiently noteworthy invention. In venti- 
lating large confined spaces, for instance, jets of compressed 
air are used to induce subsidiary currents by means of 
some form of injector. In London, Paris, Berlin, and 

Vienna compressed air is applied in the pneumatic despatch 

tubes; and air is the motive powerof several formsof brakes 

now competing for the favour of the railway companies. Its 
purely physical properties, such as its elasticity, are em- 


ployed in signalling, and its capacities for taking up heat and | 


doing work are made use of in cooling and ice-making. 
Ta mining, the general use of moters driven by compressed 
air will have inferences analogous to the introduction of 
steam above ground. At present everything is done in 
most underground workings by human and animal power, 
though nearly all, perhaps all, the hard work could be done 
by machinery; and compressed air is not merely a motive, 
but a ventilating fluid; its exhaust is not a nuisance, but 


a benefit. A medium everywhere obtainable, there is no 
exhaust steam, no waste water, no return rope, the air can 
be at once allowed to escape; the piping can be of less 
diameter than for steam or water; there is none of the 
inconveniences caused by the heat of steam pipes, the 
leakages of water piping, or the rapid motion of wire 
ropes, while the transmission of power is almost completely 
independent of the indifferences of level and of the bands, 
which are often insurmountable obstacles to the employ- 
ment of other transmitting agents. Compressed air is “ the 
only transmitting agent that can be isolated from the motive 
power it has to transmit, and can be accumulated in a 
reservoir allowing, by the simple opening of a tap, the 
application, at a given moment, of any required portion of 
the force thus stored up.” For propelling any submarine 
boat or torpedo, for instance, it would be difficult to 
imagine any process other than that of employing a com- 
pressed gas as a reservoir of energy. Almost the sole 
disadvantages of compressed air are :—The increase in first 
cost and maintenance caused by the necessity for establish- 
ing a special machine for compressing the air; and its low 
amount of useful effect when allowed to expand in an 
engine. With the present state of the art of using com- 
pressed air, we cannot expect to get more work out of an 
air engine than one-half of the motive power spent in the 
compressor. Nevertheless, as air forms the best mode of 
transmission for long distances and a sinuous or serpentine 
course, M. Pernolet is of opinion that it, and not high- 
pressure water, is the prime mover for use and distribution 
in large cities. 

As long ago as 1866 M. Pernolet was sent on a mission 
to England by the celebrated French mining company of 
Huzin, in order to report on the mechanical methods 
employed in the underground working of collieries. Ever 
since, having seen the importance of compressed air for 
| this purpose especially, the author of the handsome octavo 

volume before us seems to haye made the subject his study. 
His work of nearly six hundred pages embodies a very 
great number of woodcuts and several lithographed tables 
and engravings. There can be no doubt that this is the 
most valuable book on the subject ever published; and we 
think that its compilation will very greatly further im- 
provements in the use of compressed air. We are also 
inclined to consider that it offers an excellent model of the 
mode in which a subject of the kind should be attacked. 

The treatise is divided into six parts. The introduction 
treats of the history, applications, advantages, and disad- 
vantages of compressed air. ‘The first division examines 
the general theoretical conditions of its production, distri- 
bution, and use; the second relates to the production more 
especially, with descriptions of the construction and duty 
of most of the compressors actually in use, comparing them 
together at the same time. We then come to an exami- 
nation of the modes of distributing compressed air, the 
piping, reservoirs, and accessory apparatus, to its actual 
practical applications; while the fifth and last division 
treats on the economical conditions involved in its employ- 
ment. At the end of the description of each machine the 
excellent plan is adopted of giving in a short recapitular 
table the principal dimensions and numerical data of each 
machine and its engine. 

He divides compressors into four principal classes 
(1) low, (2) medium, (3) high, and (4) very high pressure, 
according to the pressures, (1) less than one atmosphere, 
2) from 1 to 3 atmospheres, (3) from 3 to 7, and (4) above 
| seven atmospheres, at which they work. ‘This is quite 
| correct, as it is the working pressure which most influences 
the physical conditions of working and the suitable mode 
of construction. Compressors working at moderate pres- 
sure supply air for diving, and to the caissons of bridges ; 
Bessemer blowing engines, propelling air at about 20 lb. 
above the atmosphere, the pressure required to counter- 
balance the ferrostatic column, come under the same cate- 
tory. In the description of the compressors built by 
Cail and Co, for the contractors of the Kehl bridge over 
the Rhine, and set up in order to inject compressed air to 
equilibrate the head of water below which the men were 
working in the caissons, it is stated that these compressors 
offer the first instance of an injection of water. This isa 
mistake, and we could point to Ynore than one British 
specitication, several years anterior to that date, embodying 
this process; and not merely, as in this case, injecting it 
into the air-chest, but directly into the compressor. 
Amongst the apparatus delivering considerable volumes 
of air may be reckoned, besides large ventilating fans, 
the sucking and forcing pumps employed in beet-root 
sugar refineries, to inject carbonic acid into the defecating 
boilers ; blast furnace engines, and the sucking and 
forcing pumps employed in pneumatic telegraphs. Note- 
worthy are the small squick-speed blowing engines of 
Messrs. Thomas and Laurens, with which the air is ex- 
hausted directly through ports at each end of the cylinder, 
alternately worked by a D valve nearly as Jong as the 
cylinder itself, on the outside of which it is guided to and 
fro. Revolving fans are not, however, treated of, the 
reader being referred to other sources of information, A 
remarkable blowing engine is that at Georgs-Marien Hiitte, 
near Osnabriick, in which the horizontal cylinder is more 
than 9ft. in diameter, with a stroke of more than 7ft.; the 
piston is mainly of iron plate as light as possible, and the 
rod is a hollow casting 14in. diameter, and Qin. thick. 
These are probably the greatest diameters of any hori- 
zontal blowing cylinders in the world. 

Coming to what is generally understood as air-com- 
| presssor, the very great diversity in the mechanism em- 
| ployed is, as the author remarks, a proof that engineers are 
|far from having settled upon the best. In truth, 
| the operation seems wonderfully simple; but it is, in 
reality, extremely difficult to carry out with economy in 
power, first cost, and wear and tear. The difficulties to be 
encountered increase very rapidly indeed with the working 
pressure, and it is, of course, the pressure actually required 
that must mainly determine the character of the construc- 
tion of a given compressor. With the pressure the tem- 
| perature very rapidly rises, with the attendant practical 
———- in lubricating, keeping the joints tight, the 

great waste of power of the prime mover, and loss of effi- 
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ciency in the machine. At first sight, nothing is more 
surprising than the fact, throwing a vivid light on the 
difficulties in compressing air, that even the water pistons 
of Sommeiller abstract only a small portion of the heat 
developed by the compression. ‘They do not offer sufficient 
areas of contact. ‘Their slow speed is also a great objec- 
tion. The maximum speed of compressors working with 
hydraulic plungers, or water pistons, is given in several 
places by the author at 0°75 metre per second, or more 
than 150ft. per minute. Now we do not know of a single 
water piston compressor well authenticated to work at 
more than 100ft. per minute. It is also a mistake to su 
pose that they offer no clearance spaces, as water absorbs 
considerable volumes of air. The zonclusion to which the 
author has arrived is no doubt perfectly correct—at any 
rate in the present state of the art. It is that the best 
compressors are those with a piston acting directly on air 
cooled by means of an injection of water spray into the 
cylinder, and by surface cooling carried to the fullest 
extert possible. 

For very high pressures, such as are used for torpedoes, 
it is absolutely necessary to have recourse to what is termed 
stage pumping. The main advantage in the use of stage 
pumping, or in employing several compression pumps 
gradually diminishing in diameter, is that the air, partly 
compressed, and necessarily heated in the first cylinder, 
has time to give off this heat, in a reservoir or intermediate 
passages, before being subjected to the succeeding compres- 
sion, Another important advantage is that the varyin 
stresses on the crank shaft are equalised by the adjusted 
areas of the pistons, and by means of the shorter strokes 
that can be employed. The simple compressor used by the 
Portable Gas-making Company of Paris is interesting, as 
embodying a simple mode of stage pumping. But the 
high pressures used in making gas portable by forcing it 
into reservoirs, or the enormous pressures used in the 
Whitehead torpedo, are quite out of the question in ordi- 
nary practice on account of waste. At any rate, with the 
present means of compression and expansion, the universal 
consensus of practice in England, Belgium, France, and 
elsewhere is not to exceed the pressure of from three to 
four atmospheres; and in the all-important matter of 
valves, the tendency is towards the use of steel valves, as 
light as possible, bearing on gun-metal seats, and kept 
thereon by means of spiral springs. 

Interesting is the portable compressor of Messrs. Sautter 
and Lemonnier, consisting of a Colladon compressor driven 
by a Brotherhood engine, speeded down by gearing, and 
set upon a portable engine boiler. Whether the combina- 
tion works well in practice we are not quite confident. 
Generally our author somewhat exaggerates Professor 
Colladon’s services in the cause of air compression, and the 
good qualities of his compressor. For our part we con- 
sider the fuss made about Professor Colladon’s so- 
called compressors is simply absurd, as they are the 


most complicated that have ever been built, while 
all of their supposed advantages can be obtained 
by simply injecting water by means of a common 


force pump. At the outset Professor Colladon evidently 
imagined that by cooling the whole inner surface of his 
compressors—piston, piston-rod, sides of cylinder, and 
cylinder covers—he could do without water injection. 
But, in actual practice, he found himself greatly mistaken. 


Many of the details, especially of the valves, of the St. | 


Gothard compressors have been changed since M. Pernolet’s 
description was written. 
through the hollow piston rod and the piston head has been 
found to be a failure—at any rate, with the sandy water of 
that mountainous district—and has been abandoned. Then, 
too, his so-called water “pulverisers,” which are simply 
rose heads with fine holes, have proved a complete failure 
at Goeschenen, where we saw them some time ago, They 
simply got stopped up, in spite of every precaution. He 
also left out of account the necessity for separating the 
water mechanically taken up by the compressed air, 
and we believe that, in the St. Gothard Tunnel, it 
has been found necessary to erect special apparatus for this 
purpose. 

The title of this work does not do full justice to its con- 
tents. In the first place, information is given not merely 
relating to the compression, but also, as should be, to the 
expansion, in order to do work, of air; and, in the second, 
not merely the use of air is treated on, but also of other 
gases, such as lighting gas for portable use, and of carbonic 
acid gas in the continental beet-root sugar refineries. 
Without much increasing his volume, the author could well 
have brought the expansion of air more within the range 
of his work; or, in other words, have given the few in- 
stances extant where rational attempts have been made to 
re-expand the air, returning it the heat it requires for expan- 
sion. ‘Then, not sufficient is said about the means or 
apparatus adopted for separating the water from the 
air, when direct inter-contact has been employed to 
keep down the temperature generated by the com- 
pression. This possibly results because there is no re- 
cognition whatever by the author of the important phy- 
sical fact that water absorbs very considerable volumes of 
air—volumes dependent on the pressure of the air and the 
amount of surface of water exposed to the fluid contact, 
time being also no doubt an important factor. What 
this book—excellent as it ip-iineke is perhaps a more 
detailed criticism based on actual examination of the ma- 
chinery while at work. No doubt such information is 
difficult and costly to get; but several of the machines 
herein described, and even favourably noticed, are within 
our own knowledge working most execrably. Neverthe- 
less, we repeat that it is the most important and complete 
work on the subject, affording an excellent point of depar- 
ture for further investigation and improvement. What is 
at present required in the use of compressed air is a consi- 
derable diminution in the first cost of obtaining the com- 
pressed air by really improving the compressor, and a 
practical means of working the air at a high rate of expan- 
sion without the present attendant losses. It is certainly 
not too much to say that the air compressor of the future 
has yet to be invented, 


For instance, forcing the water | 





CONTINUOUS BRAKE TRIALS IN GERMANY. 

Tue settlement of vexed points in railway engineering, 
which is in England left to the individual proclivities of 
the officials of each line, is determined in Germany by the 
united action of several companies, who appoint a com- 
mittee to conduct experiments at their joint expense, the 
decision of the committee being binding on the parties 
concerned. The need for continuous brakes being felt 
in Germany, a commission of railway engineers deter- 
mined, with Government sanction, to conduct a careful 
series of experiments to find out which brake best suited 
German requirements, seven companies contributing 
thirteen similar trains, fitted with four well-known con- 
tinuous brakes ; five trains being equipped with the Smith 
vacuum, three with the Heberlein chain brake, three 
with Steel’s automatic, and two with the Westinghouse 
automatic. Hydraulic brakes were considered inadmis- 
sible, from the liability to freeze during the hard German 
winters. 

We have just received a report, containing the re- 
sults of these official trials, which took place at Cassel 
in August last. Diagrams are given of nearly every 
stop made, a curve or continuous line showing the speed 
pes its ratio of diminution during each yard of the stop. 
The construction and proportions of the brake gear of all 
the thirteen trains experimented upon are shown by 
lithographed detail drawings, while the weight and cost of 
every article of brake gear is given in a neat and compre- 
hensive table. The electrical apparatus by which the 
record of the stops was made is also illustrated and de- 
scribed; and a list of visitors shows that some sixty 
German, Russian, and French engineers were present, 
together with the Minister of Commerce, and two oflicials 
corresponding to our Colonels Yolland and Hutchinson. 
Altogether the book shows what great care and labour 
have been bestowed on these trials by the German 
engineers. 

In brake trials as hitherto conducted, each patentee has 
had control of his own trains, and worked them to the 
best advantage under the existing circumstances; compara- 
tive results were therefore often obtained under very 
dissimilar conditions. The associated German railways 
endeavoured to prevent this by purchasing the brake gear, 
fitting up the trains themselves, and trying the rival 
brakes under conditions fixed by the commission, the 
parties representing the brakes being spectators only. 
Each company, therefore, sent two trial trains, fitted with 
different brakes, each train consisting of four braked and 
two unbraked vehicles, with a four-coupled engine 
braked on the driving wheels, and a tender braked on all 
wheels; cast iron or cast steel brake blocks being used, and 
all vehicles loaded up to a certain uniform weight. The 
actual pressure put upon the brake block, and the exact 
retarding force produced by that pressure, are questions 
hitherto much neglected in this practical country, which 
asks only for results. The Germans, however, with their 
national liking for careful theoretical investigation, deter- 
mined to put upon the brake blocks a force equal to 50, 
100, and 150 per cent. of the weight of the wheels on the 
rails. It was found that the retarding force was about 
17 per cent., or nearly one-sixth of the pressure on the 
wheels. 


Trials took place with the brake applied by driver; 
applied by guard; applied automatically by the train being 
broken in two by means of a slip coupling; with trains of 
twelve carriages; with trains composed wholly of braked 
vehicles, and in the case of the vacuum brake with the 
hose couplings at the end of the train left open. It was 
intended to have conducted all the experiments at two 
speeds, either at 75 kilometres—46°6 miles—an hour, as a 
usual speed of German express trains, or at 90 kilometres 
—55°9 miles—as an extreme speed; but neither speeds nor 
brake power were as uniform as could be wished, and 
allowances had to be made to place the different brakes on 
an equal footing. The ingenious way in which this is 
done is explained in the results, but whether it is more 
than approximately accurate is open to some question. 
There is no doubt, however, that some correction of this 
sort was needed, and that without it the brakes would not 
have been tried under the same conditions, which was the 
key-note of the German programme. In the majority of 
the trials where the competitors were nominally restricted 
to 50 per cent. pressure on the blocks, it appears that a far 
higher percentage was obtained by the Heberlein and 
Steel brakes where, 2s the report notes, it was impossible 
to find what the actual strain was on the Heberlein chain 
or what amount of leverage was exerted by Mr. Steel’s 
toggle joint brake between the engine driving wheels. 
With the Westinghouse and vacuum brakes, however, the 
air pressure and leverage being known, the pressure on the 
blocks was easily found, and, consequently, the ratio between 
this and the retarding force. Now, if each brake was 
restricted to the same maximum pressure on the block, the 
maximum retarding force was the same, and the brake 
that soonest attained and maintained that maximum 
pressure gives the best results, and under equal conditions 
stops in the shortest distance. The German engineers have 
therefore in every way endeavoured to reduce the results 
obtained to the same basis, so that each brake, under 
similar conditions as to speed, gradients, weight and fric- 
tion of train, and brake pressure on the wheels, should 
give certain results, from which all influences are elimi- 
nated but such as are inherent in the brakes themselves. 
These results we propose to treat in detail in our next 
issue, but we may say that in all varieties of experiment 
the Westinghouse appears to have made the quickest stops, 
its superiority being most apparent at high speeds or with 
long trains—twelve carriages, eight being braked. Under 
these conditions both the Heberlein and Steel brakes show 
the most decided inferiority, while with short trains and 
lower speeds the Heberlein brake comes next to the 
Westinghouse, the vacuum making the longest stops, these 
results being obtained by the final diagrams deduced from 
the average of several stops, and having all extraneous 
influences and yndue brake block pressure eliminated. 





CONTINUOUS BRAKES AND THE BOARD OF 
TRADE. 

Ox the 2lst of April, 1877, a letter, making certain 
inquiries concerning the use of continuous railway brakes, 
was forwarded to the Railway Companies’ Association. 
To this letter replies were received from twenty lines, 
stating what steps had been taken to fit continuous 
brakes to passenger trains. We have called attention to 
the fact that the great difficulty standing in the way of 
the adoption of a proper amount of brake power is that 
the companies will not make up their minds to adopt 
one uniform system all over the kingdom, and we added 
that if they could not reconcile their differences, it was not 
improbable that the Government would take very energetic 
measures to bring about that desirable result. That we 
were not mistaken is demonstrated by the recent 
issue of the very sharp circular of which we append 
a copy. This circular has been sent to all the 
railway companies, and cannot, we think, be passed 
over without notice by the gentlemen to whom it 
has been directed. The circular bears date the 30th of 
August, and as the returns from the railway som- 
panies to which we have before referred were not sent into 
the Board of Trade until the 18th of May, it will be seen 
that not much time has been lost. The circular runs‘as 
follows :— 


S1r,—I am directed by the Board of Trade to request that you 
will call the attention of the directors of your company to the 
paper which has recently been laid before Parliament containing 
the correspondence that has taken place between the Board of 
Trade and the Railway Association relative to the use of continu- 
ous brakes, and to state that this department have been giving 
further careful consideration to this important question, as will 
be seen by a reference to the general report upon railway accidents 
for the year 1876 recently presented to Parliament. 

In that report will be found the details of the circumstances 
attending all the accidents which have been investigated by the 
officers of the Board of Trade during the past year; from a careful 
examination of which, and similar information for the past few 
years, the Board of Trade are led to conclude that three-fourths 
of those accidents might probably have been avoided, or the results 
materially mitigated, if the passenger trains concerned had been 
provided with continuous brakes, 

In Mr. Leeman’s letter of the 18th April forming part of the 
correspondence above referred to, it is stated that it is ‘‘not 
essential that one form of brake should be invariably adopted.” 
If by this it is meant that it is desirable to try every form of brake, 
and that it is not desirable by the exclusive adoption of one form 
to prevent the trial and introduction of better forms, the Board of 
Trade would entirely concur. But if it is meant that there would 
be no advantage in having one form of brake for all lines which 
interchange traffic with one another, the Board of Trade hold a 
different opinion ; for it appears to therm obvious that in the inter- 
change of rolling stock, including ordinary carriages, saloon and 
family carriages, horse boxes, carriage and fish trucks, and other 
vehicles forming part of passenger trains, between one line and 
another, if the brake fittings are not similar, the efficiency of the 
brakes must be proportionately impaired, and that this must be 
especially the case where the lines of two or more companies are 
continuous, 

The London and North-Western, the Great Northern, and the 
Midland Companies all run through trains to Scotland, which are 
forwarded over the Caledonian, North-Eastern, North British, 
Glasgow and South-Western, and Highland Railways, It is, there- 
fore, obvious that the advantage to be derived from any continuous 
brake system in use on any of these lines will be diminished and 
neutralised, if at such stations as Carlisle, Glasgow, York, Edin- 
burgh, Perth, and Inverness, the traffic is so arranged that carriages 
with one system of brakes are attached to trains containing carriages 
fitted with different system. This evilcan only be avoided if those 
companies which interchange trafiic with one another adopt one and 
the same general system, 

The Board of Trade, therefore, regret to observe from the 
returns forwarded in the correspondence above alluded to, not only 
that there is no immediate prospect of the adoption of any such 
general system, even by companies owning continuous lines, but 
that many of the companies are not taking, and apparently refuse 
to take, any steps towards that end. 

Referring to the merits of the different brakes now in use, or 
under experiment, as stated in the answers to the questions put by 
the Board of Trade, it is to be remarked that the statements of the 
different companies vary considerably, and are scarcely consistent 
with each other. Thus the London and North-Western Company 
express themselves satisfied with a mechanical continuous brake, 
which is reserved for cases of emergency, and which can only be 
applied throughout the train by the engine drivers or guards, 
through the intervention of a communication cord. No other 
great company appears to have even tried this brake. On the other 
hand, many companies speak in the highest terms of air or vacuum 
brakes, which are rejected in toto by the London and North- 
Western Company. The Great Northern Company have adopted 
a vacuum brake which is highly thought of, and which, it is stated, 
can be made self-acting, but which, so far as can be learned from 
the correspondence, does not at present possess that quality. The 
Midland, North-Eastern, North British, and some other companies, 
are stated to have tried or adopted brakes which are self-acting. 
On the other hand, the Manchester, Sheffield, and Lincolnshire 
Company seem to think that new elements of danger are produced 
by the practical operation of continuous brakes, though they do 
not say what those dangers are, It would be easy, but is scarcely 
necessary, to dwell at greater length on the different, and even 
discordant, views disclosed in the answers of the different com- 
panies. Under these circumstances the Board of Trade, whilst 
recognising the efforts which some of the companies are making 
in testing or adopting improved systems of brakes, cannot regard 
the state of things shown by these papers as satisfactory, inasmuch 
as it indicates a diversity of opinion and action, and in some cases 
an absence of progress, which, if allowed to continue, will be most 
injurious to the character of the companies, and to the interests of 
the public. There has, apparently, been no attempt on the part of 
the various companies to take the tirst step of agreeing upon what 
are the requirements which, in their opinion, are essential toa 
good continuous brake. 

In the opinion of the Board of Trade these conditions should be 
as follows:—(a) The brakes to be efficient in stopping trains, 
instantaneous in their action, and capable of being applied without 
difficulty by engine-drivers or guards. (b) In case of accident to be 
instantaneously self-acting. (c) The brakes tobe put on and taken 
off, with facility, on the engine and every vehicle of a train. (d) 
The brakes to be regularly used in daily working. (e) The materials 
employed to be of a durable character, so as to be easily maintained 
and kept in order, 

The inquiries and experiments instituted by the Royal Commis- 
sion on ages | Accidents, and the recent researches into the causes 
of railway accidents during the last few years, appear to the Board 
of Trade to leave no doubt as to the importance of the above con- 
ditions, and the experience which has been obtained by the 
companies appears sufficient to enable them to come to some general 
and unanimous conclusion. There can, therefore, be no reason for 
further delay ; and the Board of Trade feel it their duty again to 
urge upon the railway companies the necessity for arriving at an 
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immediate decision and united action in the matter. The companies 
and their officers who are as much interested as the public in the 
safe and efficient working of their railways, and upon whom 
devolves the adoption of proper systems of brake and of such other 
improvements as have been proved by past experience to be neces- 
sary in the interest of public safety, would do well to reflect that 
if a doubt should arise that, from a conflict of interest or opinion, 
or from any other cause, they are not exerting themselves, it is 
obvious that they will call down upon themselves an interference 
which the Board of Trade, no less than the companies, desire to 
avoid. 

In conclusion, I am to call your attention to a notice which has 
already been given in Parliament for next session, for copies of any 
further correspondence between the Board of Trade and the rail- 
way companies with reference to the progress made in brake power ; 
and in order that the Board of Trade may be in a position to 
furnish that information to Parliament, I am to request that the 
companies will from time to time furnish the Board with full 
accounts of any further experiments they may make, and of any 
steps which they may take for the adoption or extension of im- 
proved systems of brakes. —Your most obedient servant, 

EDWARD STANHOPE. 











THE CADDICK AND MAYBERY PUDDLING 
; FURNACE. 

Nort long since a discussion was commenced in the correspond- 

ence columns of this journal, which promised to prove at once 
interesting and instructive. It related to puddling furnace 
economy. After it had proceeded for some weeks we were re- 
luectantly compelled to bring it to a conclusion, simply because 
the gentlemen who took part in it refused to supply the infor- 
mativn which could alone prove of value to the practical iron 
maker. They were unanimous in condemning the old puddling 
furnace, and in little else. The condemnation pronounced, each 
man p ed at once to advocate some special substitute for 
that which was so defective. The Boetius, the Siemens, the 
Casson-Dormoy, and several other systems of puddling were all 
praised by their advocates. The theory of their action was shown 
to be sound, and rival claims to priority of invention were argued; 
but nothing which we could say or do would elicit anything like 
a definite, detailed, complete, statement of the results obtained in 
actual practice by those who had used the Siemens, Boetius or 
Cassun-Dormoy furnaces. Certain of our correspondents who 
wanted this information were equally unsuccessful; and we were 
driven to the conclusion that our correspondents were totally 
ignorant of the commercial aspect of iron making, or that the 
working of furnaces so excellent in theory, was so bad in practice 
that it would not bear investigation. Nothing remained for us 
but to close this discussion, and endeavour to obtain in 
another way the much needed information. In certain 
re<pects we have been successful; in others, it is clear that 
there is no definite information te be had, because the 
accounts for costs and charges have not been kept as distinct as 
they ought, and so it happens that about only two novel systems 
of constructing puddling furnaces do we possess at this moment 
any really definite trustworthy information; one of these is the 
Price furnace, which has been working for some time at Wool- 
wich, and of which we shall have more to say at another time; the 
other isa furnace patented by Messrs. Caddick and Maybery, 
which has been at work for some months at the Old Castle Iron 
and Tin-plate Works, Llanelly. South Wales. 
a practical furnace-builder, while Mr. Maybery is manager of the 
works. He has afforded us an opportunity of seeing the furnace, 
or rather furnaces, in action, and he has placed the books before 
us in order that we might obtain precise information. Before 
proceeding to describe the furnace or particularise the results, we 
must state shortly that the nature of the system of puddling 
employed is peculiar not to the furnace but to the district, and 
materially affects the results obtained. 
The Old Castle Works are employed solely in the manufacture 
of black, tin, and terne plates. It is scarcely necessary 
to say that the iron used in making tin-plates must be of 
very fine quality or the plates would be worthless. Two or 
three different grades or classes of sheet are made. At one end 
of the scale we find the finest charcoal plates, at the other a very 
excellent iron made in the puddling furnace, It is with this last 
that we have more particularly to do, but we shall have some- 
thing to say concerning the charcoal iron, because a modification 
of the Caddick and Maybery furnace is used in one stage of its 
manufacture with great economy. 

The furnace, illustrated above and at page 206, is double, the 
charges worked weighing 11 cwt. It consists of a chamber or 
gas generator of fire bricks surrounded by a casing of thin iron 
plates, say ,",in. thick, and a puddlinghearth. The whole of the 
plates are of wrought iron, the buckstaves, as we may term 
them, being cast iron columns, held t+gether at the top by suit- 
able tie-rods. It is impossible to imagine a neater, simpler, or 
morecompact furnace than that thusproduced. Theordinary sliding 
fire-bri-k door is used, but outside of this is provided a second 
door of thin plate iron, in which a suitable aperture is made to 
admit the rabble ; this door acts to perfection in protecting the 
puddler from radiant heat. 

Referring now to the engraving—Fig. 1 is a half end view and 
half transverse section of the combustion chamber or generator ; 
Fig 2 is a longitudinal elevation ; Fig. 3, a longitudinal section ; 
and Fig. 4, a sectional plan. A is the generator, B the 
inner casing, and C the outer casing. Blast is admitted into the 
apace between the inner and outer casing through the pipe D ; 
the air becomes heated by coming into contact with the inner 
casing, and passes into the enclosed space below the grate bars, 
through holes formed in the lower part of this casing. Here the 
already heated blast is heated to a further degree by the 
ved hot ashes. A portion passes up through the grate bars, 
while another portion is admitted to the combustion 
chamber above the level of the fire. The result is com- 
plete combustion, so that smoke is practically prevented, 
and saving of fuel is effected. The admission of the blast over 
the fire is regulated by a valve F. The frame which contains 
this valve is provided with a slide having sight-holes, through 
which the holes in the brickwork may be kept free from obstruc- 
tion. There is a gusset G on each side of the furnace opening 
downwards into the space below the furnace ; the waste water 
from the boshes flows under the furnace, the vapour arising from 
which, together with the heated air, is drawn up through the 
gussets, and passes off through the pipes fixed on the same, so 
that there is a constant circulation of air under the bottom of 
the furnace, which keeps it cool, and a ecnsiderable saving of 
fettling, as compared with the ordinary puddling furnaces, is 
effected. last is supplied by a fan. 

We have stated that the system of puddling affects the results. 
This will be understood if our readers will bear in mind that 
puddlivg furn ce economy may be dealt with under two heads, 
viz., economy of fuel and economy of iron. The latter item is 


measured by the proportion which the weight of puddled blooms 
produced bears to the weight of pig iron charged, Now it is 
evident that cinder being very heavy, if plenty of cinder is left 


will be actually deoxidised and converted into wrought iron by 
a species of direct process; and cases are not wanting in which 
the weight of puddled bars turned out by a furnace in a given 
time has exceeded that of the pig charged, the difference coming 


ducing an exceedingly simple and compact furnace, from which 
no heat is radiated to the annoyance of the puddler, while it is 
indisputable that the combustion is as nearly as possible perfect. 
We have never seen cleaner flame, and the temperature is just 


of course from the fettling. Now at the Old Castle Works, and | what it ought to be. We have had no opportunity of measuring 
indeed at all the Welsh tin-plate works, the iron is puddled on | the heat of the air as it enters the furnace, but it is no doubt 


a dry bottom ; it is freely bled during the operation, and every 
possible precaution is taken to expel every particle of cinder. In 
fact the balls as drawn from the puddling furnaces are so dry 


moderate, probably about 300 deg., but it is well known that even 
| a small rise in temperature tends powerfully to set up com- 
| plete combustion of the gas and flying particles of carbon which 


that they can only be got to stick together under the shingling | would otherwise escape unburned. The cost of the furnace 
hammer with difficulty. It follows of course that the yields| is, we may add, no greater than that of two ordinary 


must appear to be small as compared with these to be had from 
furnaces making common iron. 


HALF END ELEVATION 





Mr. Caddick is | 





in the iron, the yield will apparently be high. Again, if very 
rich fettling is used in @ large quantity, e portion of this fettling 


We cannot better convey an idea of the working of the fur- 
nace than by giving particulars of a charge worked for 
us on the night of the 27th of August. At 7.35 p.m. 11 cwt. 
of No. 3 hematite pig and old railway chairs were put into 
the furnace, which was fettled with iron ore and mill cinder ; 
at 8.5 the charge began to melt, and was turned over. It was 
all down at 8.20, and rabbling began and was continued without 
amoment’s cessation until the end; at 9.25 the charge was drawn. 
The coal for this heat had been weighed ; it amounted to about 
5 ewt.; but this is, of course, a test of little value, as it took no 
account of the general charges for keeping the furnace hot. The 
following figures taken from the books show, however, the results 
obtained by working the furnace constantly for seven weeks : 
Number of heats worked, 354; iron delivered to furnace, 194 tons, 
14 ewt.; puddled stamps produced, 184 tons 5 ewt. 1 qr. 26 Ib.: 








furnaces turning out less iron and occupying much more space. 

Paddlers often object to working double furnaces, but there has 
been no trouble of this kind at 
Llanelly, the men being paid 
{4d. per ton more than when 
using the ordinary furnaces—a 
concession which can be readily 
granted when we consider how 
great a saving is effected in 
fuel. We donot put the furnace 
forward, nor do the inventors, 
as anything very startling, or in- 
volving a new principle; but 
we can quite agree with the 
inventors that it constitutes au 
enormous improvement on the 
old furnace; and so we think 
every practical iron-maker will 
say who has seen it in operation, 
which may be done at any time 
at Llanelly. We must now turn 
to another application of the sys- 
tem, which promises to become 
extremely popular in South 
Wales. In making charcoal plate, 
the iron is not puddled in the or- 
dinary way, but worked in a re- 
tinery with blast. The refinery 
has often been described, and 
it will be enough to say here that 
it resembled a Catalan hearth. 
The balls or blooms are shingled 
under 6 ton helve hammers, and 
are so dry that the most careful 
manipulation is required to get 
them to stick together under the 
hammer. They are stringed 
into flat cakes, which are cut up 
and piled on a plate of iron a 
foot or 18in. long, at the end of a 
round bar. In a word, it is a 
“ peel.” These peelsor staffs with 
the pile of three or four pieces 
of cake, are then put into what is 
known as a “ hollow fire.” It is 
almost im possible to describe this, 
the crudest and most wasteful 
of all furnaces. It resembles a 
huge smith’s hearth, fed with 
coke and urged by powerful blast. 
Over the fire is built up a rough 
structure of fire-brick, with open- 
ings in the sides fitted with sliding doors. The peels are pushed in 
through these doors, the handles standing outside. They do not 
rest on the bottom, but are carried in the midst of the flame, 
hence the name “ hollow fire.” There is no chimney, and the 
pressure of the blast drives the flame against every opening. , 
The doors are frequently burned out in a day. The heat and dust 
near one of these fires are incredible. As soon as the piles have 
been brought to a welding heat they are taken to the helves and 
hammered, the peel becoming part of the mass. Then they 
are, while still hot, taken to the rolls, sheared off the trundle, 
and the billet rolled into a bar. 

Now for the crude, wasteful, expensive hollow fire, Mr. May- 
bery substitutes the arrangement shown by the cut below, which 
is copied from a photograph. It will be seen that the generator 
here is almost circular, the air being taken in at the top. 


DQG Vquw 





Lt} 
a 
“Ze 


\ 
| % 
Mm 
ch 
su) WF, 
9) 


iw iT 


i 








SERRE TRRETET Mtr 


mihi! 


T THIME 
iit 
Hh Lillie: 


CADDICK AND MAYBERY’S HOLLOW FIRE. 


stamps produced from 1 ton of iron, 18 ewt. 3 qr. 20 Ib.; coal 


consumed, 121 tons 13 ewt. 2 qr. 22 lb.; coal consumed per ton | 


of stamps made, 13 cwt. 23 lb. 
the equivalent of puddled bars. 

Before we can estimate the value of the furnace from the 
figures we have given above, it is necessary to have those giving 
the work of the old furnaces, with which to compare them. A 
careful examination of the books shows that the results obtained 
are not very uniform, much depending no doubt on whether the 
furnaces are in good condition or not; but we shall be very close 
to the mark if we say that the coal used on the old system 


“Stamps,” we may explain, are 


averages 23 cwt. per ton of stamps, and the stamps average | 


18 cwt. 2 qr. or perhaps a shade more, per ton of pig and scrap. 
From this it appears that the new furnace saves nearly 44 per cent. 


Instead of a puddling hearth, we have a long narrow chamber in 
which the iron is heated. The handles uf some of the peels are 
shown protruding from the doors. The bottom of the furnace 
is far below the iron being heated. The arrangement works 
admirably, and is much liked by the men. The advantages 
which it possesses are that the heat is not wasted; coal can be 
used instead of coke; the products of combustion are utilised in 
making steam; the bottom of the furnace being on the cinder 
bottom principle, a large quantity of excellent cinder is obtained 
for fettling the puddling furnaces, a great saving is effected in 


| fire-bricks and clay, and the men are kept cool, while a saving of 


about 5 per cent. is effected in iron. 
In conclusion, we have to express our approval of the course 


Mr. Maybery has adopted in placing at our disposal all the facts 


in fuel, While the yield is augmented by 351b. to 40]b. of iron available concerning the actual working of his furnaces. The 


per ton. There is also a saving of over 50 per cent. in fettling. 


| arrangements are so extremely simple and straightforward, and 


It may be urged that this economy is due to the double- | interfere so little with the notions of the most conservative 
furnace system. Even if we grant this to he the case, still the | paddler, that we have reason to think the new furnac:s will play 
credit will remain with Messrs. Caddick and Maybery of pro> an important pert in the iron trade of the immediate future, 
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GUINOTTE AND DE HENNAULT'S 


Messrs. Extiorr Broruers, of the 
Strand, are now introducing a con- 
tinuous indicator, the invention of two 
Belgian mining engineers. The instru- 
ment is constructed with a cylinder A, 
furnished with a tube and cock tw 
allow the bottom to be connected with 
the engine containing the steam or gas 
which has to be tested. This is similar 
in all respects to the Richard’s indi- 
cator. The rod of the piston acts on 
the jointed system shown in the wood- 
cut, and makes a pencil B draw a 
certain line on a strip of paper, which 
is rolled off from the paper drum C on 
to the other drum; this paper passes | 
over a brass strip D a little distance 
from the drum, which allows the latter 
to contain sufficient paper for the dia- 
grams, and is arranged so as to have 
only one thickness of paper where the 
pencil presses. The drum, by a peculiar 
arrangement at G, moves in the same 
direction during the forward and back- 
ward stroke of the engine. The motion 
is given by means of a reducing pulley 
E attached, for example, to the cross- 
head of a piston, and is carried back 
by the reaction of aspring in the box F. 

In order to regulate the speed of the 
paper travelling from the drum C, there 
isa brake a‘ I fitted with a hinge W, 
allowing it to be raised in order to 
replace the diagram paper. Underneath 
the instrument, attached to the bottom 
wheel, are two little projections S; these 
allow of adjustment, and serve, by 
coming into contact with the inclined 
plane K, to cause the pencil L to mark 
the commencement and end of each 
stroke. The pencil M serves tu mark 
the atmospheric line. The instrument 
is intended to supply a continuous series 
of diagrams without supervision, from 
which the power expended in a given 
time may be calculated. It is evident, 
however, that unless for special pur- 
poses, the labour involved in making 
the requisite number of calculations 
will be so great as to interfere with the 
utility of the instrument, What is 
wanted besides is means for auto- 
matically calculating the average pres- 
sures from the diagrams, 

The second instrument of the kind 
made in England may now be seen at 
Messrs. Elliot’s, but more than a dozen 
of Belgian manufacture have been pur- 
chased by the Belgian Government for 
use in coal mines. We have no doubt 
but that Messrs Elliot will effect very 
considerable improvements, as the instrument may be readily 
simplified, It will prove extremely useful in deciding disputed 
legal cases about the power of guaranteed engines. 


BRAKELL’S PUMPS, BLOWERS, AND 
EXHAUSTERS. 

Tur annexed are some further illustrations of these machines 
which, for want of space, were excluded from our notice in Tur 
ENGINEER of the 10th August. 

Fic. 1, 





Fig. 1 shows a blower or pump, to be worked by belt or hand, 
the internal arrangement being shown by Fig. 2. Fig. 3 illus- 


Fig, 2. 








trates an arrangement of valves, which has been found to 
answer remarkably well in a larger size of exhauster, for passing 


Fie, 3. 








a large quantity of air at a Jow-pressure, and will no doubt be | 
even more successful in high-pressure machines, on account of ’ 


| which shall prevail, whether they shall use millstones 
| sent they appear to do more than half the work. 


CONTINUOUS INDICATOR. 





the quick and automatic action of the valves, which it will be 
seen are so connected with each other that as the one set rises 
they pull down and press to their faces the opposite set. The 
suction valves, as shown, are on the upper surface of the abut- 








ment or division, while the discharge valves act in a similar way 
on the under side. Fig. 4 is a section of a pump for water, 
sewage, &c., with the valves arranged vertically as in one of the 


, steam pumps illustrated in our last notice. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibl ar pint 





of our 
correspondents, 





COAL HOIST, WOODLANDS COLLIERY, NUNEATON, 
S1r,—In your article last week under the above heading, owing 
to a slight omission in the title, there is nothing to indicate that 
the arrangement described is protected by patent. As the sole 


| makers of Hall and Barker’s patent hoists, we should feel obliged 


if you would mention that such is the case, as it may possibly save 
future trouble and Tapas Hat, WEST AND Co, 
Nuneaton, Sept. 18th. 





AUSTRIAN MILLING. 

S1z,—- Will you kindly permit me to submit for considera- 
tion a few remarks? Owing to the late improvements in millin 
it has become absolutely needful for millers to use cast iron or stee 
chilled rolls to reduce middlings flour sufficiently fine by a flattening 
process, whereby the germ of the wheat may be removed in the 
dressing. This mode of milling is now largely and most successfully 
carried on at Buda Pest, in Hungaria. I have just been there to 
see the process, and I can only express my great surprise to find 
there such magnificent flour mills and such splendid mill gearin 
and machinery; it much exceeded my anticipation in excellence an 
finish. I was most agreeably surprised to find a party of over 
forty English millers there before me, and they vey kindly invited 
me to join them in seeing the mills and the shop where the chilled 
rolls are made. This shop is employed entirely making chilled 
rolls and cast chilled railway wheels. 

Amongst the Hungarian millers it is at present an unsettled po 
y e 
At pre- 


as been 
the English 
Englands it 


reduction of wheat into flour or do it entirely with ro 


immensely profitable with them, and they supply 
market with a finer grade of flour than is made in 


commands from 12s, to 20s. per sack more than the best town-made 





flour. Such are the facts, and would they not warrant a good shop 
ing up the making of chilled rolls for home use and in the 

colonies ? They would find an immediate demand; I am a buyer of 

several pairs myself. I have seen enough to warrant my adopting 

them for use, as I feel sure they must be beneficial. The 

effects a great saving by the conversion of a portion of wheat to 

human food which has hitherto been given as food tor animals. 

Tuos J, Lay. 
1, Colebrook-row, City-road, Sept. 2nd. 





LONDON WATER SUPPLY. 

Srr,—With your permission, I would like to make a few remarks 
and offer a suggestion in connection with Mr. Bramwell’s report, 
relative to the supply of water to London for dietetic purposes and 
extinguishing fires. For my own part, I cannot see that it is at all 
necessary to furnish a different water in London for drinking and 
cooking, other than that at present supplied. It appears to me, 
that the evil quality of the water is an imaginary quantity, evolved 
from certain theories of eminent chemists, who, perceiving that 
facts do not coincide with their preconceived notions of what ought 
to happen, reiterate them the more vehemently. The impurity of 
London water is eminently a senti tal question, entirely unsup- 
ported by the Registrar General’s reports. London, in fact, ought, 
according to theory, to be decimated annually, instead of being a 
healthy and thriving city. Not only, however, are their ultimate 
conclusions erroneous, but their primary ones also. They draw water 
for the purpose of examination from a tap in the district, without 
taking care that there has been no local disturbance of the water 
ia the main, by emptying it or otherwise, but, finding that it is not 
quite clear and bright, jump to the conclusion that it has been 
i nperfectly eye when probably the suspended matter has 
been ioned 





+hi 


d by ing that entered the pipes years 
ago. The fresh-water sponge (Spongilla fluviatilis), and the 
common zebra mussel (Dreisenna polymorpha), live and breed in 
the pipes, sometimes entirely choking up the water-ways, and with 
these occur other “living and moving organisms;” and when any 
of them are found in the sample under examination, they condemn 
the whole supply, which is said to be imperfectly filtered, and sup- 
posed to contain germs of zymotic diseases, These organisms, 
moreover, are not only there, but it is often practically impossible 
to get rid of them when once introduced into the pipes. I have 
seen them alive in large pipes in which there is a constant flow of 
about 3ft. per second. Of course it is not nice to have any of these 
creatures in the water when drawn for use, but there is reall: 
nothing harmrul in them, and the expense of passing the sm 
quantity used for drinking through a common domestic filter is 
very little compared to the cost of only laying on the proposed 
chalk supply from the mains to the house, and I certainly think 
that the game in this case is not worth the expensive candle pro- 
posed in the report. 

The question of supply of water for the purpose of extinguishing 
fires is, however, very serious and important; but it may be met 
by a far less ruinous expenditure than would be necessary if the 
scheme proposed by Mr, Bramwell were carried out. I would 
propose that there should be a duplicate system of leading 
mains—some of those at present laid being made to act as such. 
These mains, which I will call the high-pressure mains, to dis- 
tinguish them from the other or original mains, must be connected 
to the great branch or sub-district mains by balanced valves or back- 
action valves, so constructed that they only close when the pres- 
sure in the mains exceeds a certain predetermined amount, which 
will vary with the relative elevation of the place and otherwise. 
These may act as ordinary valves or not, according to construction. 
The engines which serve into these high-pressure mains must be so 
constructed or adapted that in a few minutes they can be set to 
pump against an increased head, and the outlet that may cause such 
increase either by standpipe or otherwise. The pumping stations 
must be also in telegraphic communication with the fire office. 
The following is what would take place under the system I pro- 
pose :—On a large fire occurring, immediate notice is sent by tele- 
graph to the pumping station which supplies the district in which 
the fire is. The attendant at once sets about putting the additional 
pressure on the mains, and causing the engine or engines to work 
againstit. This will make all the regulated back-action valves to 
close, and so stop communication between the high-pressure mains 
and the branch mains, leaving the latter in effective connection 
with the original main ; but in the meantime the turncock has gone 
to the valves supplying the leading mains of the sub-district, and 
has either permanently opened the back-action valve, or a common 
sluice in connection with the high-pressure main which ordinarily 
remains shut ; he also closes the valve between the original main 
and the said sub-district branch one, so causing the water in the 
pipes in the neighbourhood of the fire to be under the increased 

ressure, at the same time that all other parts of the district are 
ing served from the original main only under the lower pressure. 
After the fire has been extinguished the turncock goes round and 
re-opens the regulated back-action valves, unless they are so con- 
structed that they will ara automatically on the restoration of 
the lower pressure, and all things are returned to their normal 
condition. 

This system would require a far less expenditure than the one 
advocated in the 1eport alluded to. Many of the mains now laid 
only require the appropriate connections, and the alteration of the 
present engines so that they may work against the increased pressure, 
either by augmenting the load and the initial pressure of the’ steam, 
working a pump with a shorter stroke, or in some cther way, vary- 
ing with the class of engine. The supply over the district gene- 

ly would not usually be so good while the duplicate main was 
under the higher pressure; but as ordinarily a fire does not Jast 
long, the inconvenience would not be felt much, especially as fires 
occur more frequently at night than during the day, and so at a 
time when the minimum quantity of water is required for ordinary 
purposes. Of course this system is capable of adoption in almost 
any town supplied other than by gravitation. R. M. Lioyp. 

19, Spring-hill, Birmingham, Sept. 17th. 











CLEOPATRA’S NEEDLE. 

THE special correspondent to the Standard has sent home a graphic 
account of the launch of Cleopatra’s needle. Of thisreport we repro- 
duce as much as possesses special interest to engineers. : 

The works in Egypt began in June last by excavating the monu- 
ment from the ditch where it had so long rested, and on the 6th of 
June this was so far effected that the whole of the monolith was 
disclosed to view. This, however, was but a portion of the work 
to be performed with the spade and pickaxe, for between the 
obelisk and the sea remained several thousand cubic yards of earth 
which had to be cleared away. There was also an adjoining sea 
wall. to be demolished, before the other operations could be gone 
on with. Weeks were thus occupied. Meanwhile, the materials 
for the iron cylinder, weigbing over sixty tons, arrived on the spot 
and were rapidly fitted together under the superintendence of Mr. 
Waynman Dixon, civil engineer, a gentleman already sufliciently 
known in connection with the Government jetties and lighthouses 
in the Red Sea, as well as for his researches amongst the pryamids 
and other antiquities of Egypt. The next step was to introduce 
stout balks of timber beneath the stone, which, by means of 
hydraulic jacks and traversers, was moved bodily round, until it 
lay parallel to the water’s edge, when the iron casing, three- 
eighths and seven-sixteenths of an inch thick, was bit by bit built 
up around it and riveted together. This took some two months, at 
the end of which time the monument which had ornamented the 
Temple of the Czsars was lost to sight, being completely enclosed in 
a cylindrical box ninety-two feet long and fifteen feet in diameter. 
Whilst these operations were proceeding, steps were also taken to 
remove, by means of divers, the numerous blocks of stone which 
covered the bottom of the shallow water adjoining the spot where 
the obelisk lay, and two sloping causeways were constructed of 
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stone and quarry rubbish, down which to roll the cylinder. When 
these works were accomplished, there still remained one thing 
more to be done before the preparations could be said to be 
complete. It had been foreseen that in moving such a mass down 
the incline a certain amount of friction, which might materially 
injure the metal casing, was inevitable. To obviate this, a coating 
of wood planking had to be temporarily fitted upon the portions 
of the cylinder which would rest upon the causeways and have to 
carry the weight of the structure, and this coating, again, had to 
be externally fastened by flat bands of iron to tie it in its place. 
The last stage of the preparations was reached when the strong 
wire ‘ropes to be used in towing were passed nine times round the 
cylinder, and the ends led out to lighters moored to seaward. 
On these last were fixed crab winches to heave in on haweers, 
and thus cause the cylinder to roll slowly on its axis. At the 
same time, it was desirable to guard against the tendency of the 
mass when once set in motion to make too rapid a descent, and 
other hawsers had to be provided on the land side with which to 
check the movement if necessary. The 28th August, the day 
fixed for commencing the launch, began rather inauspiciously with 
what is very unusual at this time of the year, viz, a thick fog. 
As the day wore on, however, this disappeared and gave place to 
the most intense heat. Before six o'clock in the morning the 
winches on board the lighters were at work taking in the slack of 
the hawsers, whilst, on the land side, four powerful screw jacks 
were being plied against the cylinder. A few yards to seaward 
two steam tugs were anchored, also ready to lend assistance 
if required. In a few minutes the huge mass of iron 
began to roll towards the sea, but so gradually that the 
movement was all but imperceptible. Hour after hour 
was thus spent, the cylinder lessening little by little the space 
between it and the water, till at noon it had made one entire 
revolution, equal to about 50ft. Notwithstanding the sun, which 
sent the mercury in the thermometer up to 90 degrees in the shade, 
the work went on uninterruptedly throughout the day and excited 
much interest, not only among the European population, but also 
amongst the Arabs, who crowded every spot from which a view of 
the operations was obtainable. Working the hawsers from the 
lighters had soon to be abandoned, as experience showed that, 
owing to the bad holding ground, the anchors of the latter invari- 
ably came home when any great strain was thrown upon them, and 
the hawsers instead were led to the two tugs which, steaming full 
speed ahead, communicated to the obelisk just sufficient impetus to 
keep it in motion. At 5.30 p.m. the iron monster had been 
laboriously brought to the water's edge, where the wooden launch- 
ing ways terminated, and a comparatively steep decline commenced. 
Here the cylinder went off with something like a rush, and took 
the water with arun of about 12ft., amidst the shouts of bystanders. 
After this its progress was as gradual as before, and the screw-jacks 
had to be kept in constant operation till shortly before 7 p.m., 
when it again made a sudden half turn, and rested for the night 
in 3ft. of water. This concluded the first day of the launch, and 
although some disappointment was felt that the obelisk was not 
yet afloat, the way in which everything had worked, and the 
absence of accidents, always excepting the parting of a hawser 
now and then, was satisfactory in the extreme. Soon after day- 
light on the 29th the proceedings were renewed, and a little before 
noon the cylinder made another rush and got so far outinto thesea as 
to give rise to the impression that it was actually afloat. This, 
however, proved not to be the case, and during the whole afternoon 
the steam tugs remained towing away as before, the result being 
that at sunset on the second day of the launch the obelisk rested 
in 7ft. of water. 

On the morning of the 30th work was resumed as before, but 
unfortunately a difficulty of a somewhat formidable character 
presented itself, inasmuch as the cylinder was found to be nearly 
full of water. What made it worse was that as it happened to 
have stopped with what was properly the upper half submerged, 
it was impossible to open the man-hole doors to examine the cause 
of the leakage. In this emergency Arab divers were employed to 
examine the submerged portion of the casing, but although the 
water was singularly clear, they could not succeed in finding the 
leak. A hole was then to be cut in the upper part of the cylinder, 
and pumping commenced. Soon huge streams of water were seen 

uring from the 15in. double-barrel pump set going, and it was 
oe that the cylinder would soon be cleared. When, however, 
after three relays of sixteen men each had been at work, and it 
was found that the water was in no way reduced, it was evident 
that there was a serious hole somewhere. A regular diver, in 
proper diving dress, was then sent down, and from his report it 
appears that a stone hidden in the sand had penetrated the bottom 
near one of the ends of the cylinder, and so caused the mischief. 
The removal of the stone, which was found to be firmly wedged into 
the opening, was the next thing to be done, and two more days 
were thus occupied. When the stone was at length taken out, 
efforts were made to roll the cylinder over sufficiently to raise the 
injured portion out of the water. This was effected by means of a 
powerful hydraulic jack, worked under water against the cylinder, 
aided by hawsers led to the lighters to seaward, as before. Even 
with these appliances the mass moved but slowly, and it was not 
till noon on the 5th September that the damaged plate appeared 
above the water's edge. The next operation was to fix a fresh 
plate over the whole, which was found to measure 18in. across, and 
this was finished on the same day. Next morning two pumps were 
set to work to clear the cylinder of water, which was accomplished 
about sunset. On the 7th the movement of the cylinder recom- 

d, the tugs st d ahead, and bit by bit it moved into deep 
water, the work becoming easier as the mass approached the depth 
of 9ft.. at which it was estimated to float. Shortly before eleven 
in the forenoon the final move was made, when the cylinder after 
making a portion of a turn more rapidly than before, was observed 
to rise and fall with the swell coming in from the Mediterranean, 
showing unmistakeably that it was at last afloat. Shortly after, 
the wooden casing was stripped off, and, amid cheers from the 
crowds that lined the shore, the strange craft was towed away to 
the new harbour. Here, the railway iron, which had been placed 
in the upper part of the cylinder to counterbalance the 
weight of the needle was taken out, and the iron vessel, 
which had hitherto floated on its side, at once righted, and appeared 
in something like sea-going trim. When fairly in the water, the 
cylinder, which floats with a displacement of 280 tons, draw 8ft. 
forward and 10ft. aft, and presents as remarkable an appearance as, 
perhaps, any marine structure afloat. Want of symmetry, how- 
ever, is, in this instance, more than compensated for by strength 
and utility, and there can be no reasonable doubt that this ungainly 
craft will, with an ordinary amount of luck, suffice to convey her 
interesting cargo to England in safety. 














Openinc OF LocHBURN IRONWORKS, NEAR GLASGOW.—The 
erection of important works—Messrs. Macfarlane, Strang, and Co., 
Limited—for the manufacture of cast iron pipes, valves, and all 
other apparatus connected with water and gasworks, commenced 
several months ago, and they are now so far forward that casting 
operations were begun on Thursday week. The works are built on 
a piece of land, upwards of twelve acres in extent, on the Possil 
Estate. They are bounded on the south by the Forth and Clyde 
Canal, on the north and north-east by Lochburnie and the Helens- 
burgh section of the North British Railway, and on the east by 
the estate of Lambhill. The foundry is 3v0ft. broad by 110ft, 
long. There are two cupolas erected, each capable of melting ten 
tons per hour—the blast for these being supplied by a Roots’ blow- 
ing machine, with engine combined, made by Messrs. Thwaites and 
Carbutt, Bradford. The works can —- pipes from the 
smaliest to the largest diameter manufactured or required, and 


when they are in full operation, the firm will be in a position to 
make 100 tons of pipes daily, besides other work. The first cast- 
ings made on meee | t' inni 

pipes for the Liverpoo! 


were the of a contract for water 
Corporation, 
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Grauts and Dates of Provisional Protection for Six Months. 


1812. Improvements in the Urisation or application of CenrriruGaL 
Force for the expulsion after treatment of matters of any kind sub- 
mitted to the action of hydro-extractors, whereby the continuous work- 
ing of these bi is facilitated, Albert Durufle, Caudebec-lts-Elbeuf, 
France.—1l0th May, 1877. 

1888. Improved means of Factiiratina Pepestatan Trarric, Stéphane 
Clément Frangois Gachet, Paris. —15th May, 1877. 

2010. Improvements in Propucinc Sounp from Betis, Thomas Christo- 
pher Lewis, Shepherd's-lane, Brixton, Surrey.—23rd May, 1877. 

2730. Improvements in means or apparatus for Recorpine a Suxp’s 
Courss, Authon Steenberg, Copenhag Denmark.—A communication 
from Frederik Alsing and Harald Sachmaun, Copenhagen.—1ltth July, 

1877. 

2367. An noe method of and means for INcrEasinG the Desraccrive 
Errects of OgpNancrk and small-arms, and of projectiles, impl ts 
or apparatus employed for offensive and defensive purposes in military 
operations, part of which invention is applicable to ships or vessels for 
naval warfare, Joseph Thomas Parlour and Alexander Robinson, South- 
ampton-buildings, Loudon,—27th July, 1877. 

2912, The adaptation of Barces or other vessels for the carrying of sea- 
water or other fluids in bulk as cargo or ballast, Leonard Buttress 
Trimen, Hastings, Sussex, and George Ritchie, Hounslow, London.— 
—3lst July, 1877. 

2993, Improvements in the Treatment of certain Resipurs resulting 
from the production of sulphuric acid, James Mason, Eynsham Hall, 
near Witney, Oxfordshire.—6th August, 1877. 

3046. Improvements in the construction of Snower Barus, of a valve 
rose lever and indicator to be connected or used therewith, Nicholas 
Joseph Butler, Kingstown, Dublin. 

$062. The application of the Pirerre to the Exrracrine of GoLp Nuccets 
and auriferous sand and other matters lying under water, Ernest Bazin, 


Paris. —10th August, 1877. 

3067. Imp ts in the facture of Barres, Boxes, CanisTErs, 
cartridges, cases, envelopes, and other similar articles, Alfred George 
Speight, City-road, London.—llth August, 1877. 

3079. Improvements in Weavixa Twittep Fasrics, Charles Henry 
Hooper, Eastington, Gloucestershire.—15th August, 1877. 

3108. Improvements in machinery or apparatus tor the ArTIFIcIAL Pro- 
pvcrion of Cop for ice-making and other purposes, Paul Giffard, Paris. 
—lbth August, 1877. 

3145. An improved reducing or Recutatinc Vatve for steam and other 

purposes, Wiltiam Reid, Dale-street, Liverpool. 

3147. Improvements in apparatus for Lupricatinc Foorsters and 
spindles, John Greenw and Holland Taylor, Oldham, Lancashire. 

3149. Improvements in the mode of Workine Twist Lace Macuinery for 
the purpose of producing fabrics and articles not hitherto produced on 
such class of machinery, William Sulley and Frederick Radford, 
Nottingham. 

151. Improvements in Treatine the Restpuvum or precipitate obtained 
in the purification of sewage, Joe Frost, Huddersfield. 

$153. Improvements in the production of Ice, and in apparatus employed 
therefor or connected therewith, which improvements are also applic- 
able to other similar purposes, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Georges Dubern, Paris.—18th 
August, 1877. 

3157. A new compound for Greasine Woot, and: a new method of manu- 
facturing the said compound, Frank Wirth, Frankfort-on-the-Maine, 
Germany. — A communication from Julius Jiingst and Christian 
Heinzerling, Biedenkopf, Germany. 

3159. Improvements in effecting the Conversion of Hyprocarpons and 
other combustible liquids into Gas, and in apparatus or means employed 
therein, and in or for the production and application of gaseous 
mixtures, John Henry Johnson. Lincoln’s-inn-fields, London.—A com- 
munication from La Société des Moteurs Lambrigot, Paris. 

3163. Imp ti e facture of Hostexy and in machinery 
used therein, Henry Moses Mellor and |.uke Woodward, Nottingham. 
3165. Improvements in TeRra-corra Stoves and fire-pots, Thomas 

Gemmell, Baltimore, U.S.—20th August, 1877. 

3167. Improvements in StsaM Exorngs, Alexander Morton, Glasgow. 

3163. Improvements in the mode of and appliances for ARRESTING Vicious 
or Runaway Horses, whetber ridden or driven, Arthur Charles 
Henderson, Southampton-buildings, London.—A communication from 
Jérémie Garnier and Madame Veuve Lecertisseur née Marie Adélaide 
Justine Lecertisseur, Paris. 

2169. Improvements in Niour Sienats for Rattways, Charles Thomas 
Starley and Henry Triggs, Steyning, Sussex. 

-_ An AUToMaTICAL KiNDLER for ELecratc Licuts, Louis Denayrouse, 

‘aris, 

3172. Improvements in Brace Enps, William Morgan-Brown, South- 

ampton-buildings, London.—A communication from Edward Drucker, 

















aris. 

3173. Improvements in the application of VeceTaBLe and Mixera 
Cotours to earthenware and reelain, Auguste Adolphe Xavier 
Okolowicz, Molenbeck-lez Bruxelles, Belgium. 

3174. Improvements in the manufacture of SaLt-cake, and BLAck-asu 
and ALKALINE CARBONATES, and in furnaces and apparatus therefor, 
John Riley, Liverpool. 

3175. Improvements in Piotrixe Instruments, for use by surveyors and 
others, yee also for projections and analogous uses in draughting, 
William Lloyd Wise, Adelphi, London.—A communication from Henry 
Wadsworth, Plymouth, U.S. 

3176. Improvements in Stenca Traps as applied to sink pipes and similar 
_o Joseph Easby, Sheffield. 

a mprovements in PUNCHING APPARATOS, 

3178. Improvements in Szwinc Macuines, Edward Ward, Wells-street, 
Oxford-street, London. 

3179. Improvements in Sprinc Botroms for Beps, Corts, Berrus, and 
Hammocks, William Edward Newton, Chancery-lane, London.—A com- 
munication from William Peacock, New York. 

3180. Improvements in Cans or other receptacles for flax, cotton, silk, 
jute, and other slivers, William Calvert, Leeds. 

3182. An improved method and apparatus for preparing and Preservine 
Meat for transportation and storage, Kennard Knott, South-street, 
Finsbury, London. 

3183. Improvements in Kwives for Tospacco-curtinc Macuines, George 
Thomas Parkin and William Moore, Sheffield. 

3184. Improvements in apparatus for Suprtyixe Foe. to STeEaM-BOILER 
and other Furnaces, Charles Smith, Burnley, Lancashire. 

3185. Improvements in Steam Enatnes, and in boilers from which said 
engines can be worked, Henry Pierre Rieth, Autwerp.—A communica- 
tion from Thister Reiner Rieth, Bonn. j 

$186. Improvements in the preparation of ConcentraTED Foon, Francois 
Joseph Chevet, Paris.—2lst August, 1877. 

3187. A MaGNETO-DYNAMO-ELECTRIC MacuiNE, Paul Jablochkoff, Paris. 

3188. Improvements in WasHinc Macaives, Norman Oscar Craig, 
Markinch, Fifeshire. 

$189. Improvements in apparatus for Bortno and WELL-sinxk1NG, William 
Mather, Salford. 

$190. Improvements in and relating to machinery for Forainc Nats, 
— and other similar articles, James Jones, Wrexham, Denbigh- 


John Fulton, Greenock, 


shire. 

3191. An improved Joint for water and other Pires, James Robbins, 
Bartholomew-road, London. 

3192. Improvements in Pupp.iinc Iron and Street, William Edward 
Gedge, Wellington-street, Strand, London.—A communication from 
Louis Nicolas de Meckenheim, Brussels. 

3193. Improved appliances to be employed for Hotpinc Borries and 
other vessels whilst being filled with liquid, William Wilkinson, Gower- 
street, London.—22nd August, 1877. 

3194. Improvements in the manufacture of Canps, Thomas Andros de la 
Rue, Bunhill-row, London. 





3196. Impr ts in the facture of Prosecties, George Wilson, 
Sheffield. 
3197. Imp’ ts in hinery and apparatus applicable to C1rncuLaR 





Macuuives for making looped fabrica, John William Watts, Leicester. 

3198. Improvements in machinery or apparatus for CuHuRNING MILK, 
washing clothes, dressing castings, and for other purposes where two 
8 are required in one revolution of the machine, John Tomkinson 
Grinrod, Manchester. 

3199. Improvements in Water Taps, Henry Sutcliffe and Wright Sut- 
cliffe, Halifax. 

3200. Improvements in Fire-LicnTers, and in apparatus to be used in 
pepemeening the same, Joseph Hextall, Balsall Heath, Worcester- 
shire. 

3201. Improvements in [non Pavement, William Richter, Berlin. 

3203. Improvements in the Treatment of certain Resipves resulting 
from the production of sulphuric acid, James Mason, Eynsham Hall, 
near Witney, Oxfordshire. 

8204. Improvements in and a 
Forwaces, Charles Ezard, B: 
Manchester. 

3205. Improvements in SuHaprinc Heaps of Barrets and other similar 
articles, and in the apparatus for accomplishing the same (applicable also 
a. cutting circular arcs in other articles), Charles Stout, Bootle, 


8206. An improved Guove Fastener, Frank Wirth, Frankfort-on-the- 


licable to StTEaM-BorLER and other 
, Lancashire, and Francis Erskine, 





Maine. — A communieation from the Hanover Gummi-Kamm Com- 
pany, Hanover, Germany. ‘ 

3207. Improvements in the construction of pulley or Sagave Biocks 
suitable for ships and other vessels, repairing and other tackle for 
buildings, for fire-escapes, and other useful purposes, John Banting 
Rogers, Bow, London. 

$208. Improvements in RatLway 
Miiller, Birmingham.—A communication from Mathias 
Thofchrn, Hanover, Germany. 

3211. Improvements in apparatus for AcruaTina RatLway Sicnats, 
William Walton, Denton, Lancashire. 

$212. A new or improved method of Makrine up and ComBininG Soap or 
other cleansing matters with other materials to be used for washing 
and cleansing purposes, and in the means, machinery, and apparatus 
ee for this purpose, Richard George, Alma-street, Kentish Town, 

ondon, 

3214. Improvements in SrreeT Guiizs, Abraham Wood, Menston-in- 
Wharfedale, Yorkshire. 

$216. Improved Lever and spring mechanism for the propulsion of 
carriages and boats, and for other like purposes, James Mountstephen 
Rogers, Kingsland-road, London, — 23rd August, 1877. 

$220. Improvements in the construction of Sawixe Macutvery, Frederick 
Holmes, Hill street, Peckham, Surrey, and Richard James Harris 
Saunders, Ventnor, Isle of Wight. 

$222. Improvements in CHroMoryrese and Avutotyre PHoToGRAPHIc 
Printine, and colouring or tinting the same, Sir Thomas George 
Augustus Parkyna, Bart., Harnham Cliff, near Salisbury. 

3224. Improvements in Rotary Esoines and the reversing gear to be 
adapted thereto, parts of which improvements are applicable to other 
engines, Richard: Hodson, St. John’s Wood, London.—24th August, 
1877. 

3228. Improvements in Roturrs for Drawine, Rovio, and Spiyxine 
Frames, the same being applicable for other analogous purposes, George 
Washington Robertson, Dundee, N.B 

$230. Improvements in Fivexs for Spinntnc, Edward Alfred Cowper, 
Great George-street, Westminster, London. 

3232. Improved means for preventing and Removine Incrustation in 
Borers, Jean Etienne Coustantia Lugues, Paris. 

$234. Improvements in Looms for Weavinc, Ambler Pemberton, Brad- 
ford, Yorkshire. 

$238. Improvements in machinery or apparatus for the manufacture of 
PcumBers’ Traps and other pipes or tubes of soft metal or other 
material, William Robert Lake, Southampton-buildings, London.—A 
communication from Jesse Edward Folk, Brooklyn, New York.—25th 
August, 1877. 

$240. Improvements in CarRIAGEs and apparatus for disappearing guns, 
Alexander Moncrieff, South Kensington, London. 

3242. Improvements in Setr-actina Sortino and Drawino Apparatus, 
applied to carding engines used for carding wool or other fibrous sub- 
stances, Edmund Edwards, Southampton-buildings, London.—A com- 
munication from Louis Philippe Messelier, Tourcoing, France. 

3244. Improvements in Sroprers for Borries, Jars, and other hollow 
articles, Nathan Thompson, Southampton-buildings, London 

$246. Improvements in and connected with Sarety Sionavuine and indi- 
cating apparatus for mine and other shafts or ways, George William 
Smith, Glasgow. 

3248. An improved system of Fitrration and apparatus connected there- 
with, Ceasar Gersom, Hamburgh, Germany. 

$250. Improvements in the manufacture of Stock Locks, James Bate, 
Wolverhampton. 

$252. Improvements in Fitter Presses, John Derbyshire, Longton, 
Staffordshire. 

$256. Improvements in Rartway Crosstnos and Swircues, and in appa- 
ratus to be used in connection therewith, Joseph Stokes Williams, 
Southampton-buildings, Londou.—27th August, 1877. 

3260. Improvements in Suur-orr Vatves, Charles Denton Abel, South- 
es, London,—A communication from Heiko Janssen, 

3erlin. 


and other Lamps, Henry Leerhoff 
Heinrich 


3262. Improvements in Beanies for VerTicaL SpinpLes or Suarts, David 
Rattray Malcolm, Dundee. 
3264. Improvements in apparatus for Workinc RatLway SIGNALS, 





Villiam Henry Watson, Camberwell-grove, Surrey. 

272. Improved Bortwa Macuine for mining and other like purposes, 

Joseph Roseby and William Balmer, Newcastle-on-Tyne, 

274. Improvements in Woot-compinG Macaines, William Henry Wright, 
Bradford, Yorkshire. 

3276. Improvements in apparatus for Prorectrne and Retarpino TraM- 
way Cars, William Clark, Chancery-lane, London.—A communication 
from John Bleeker Tibbitts, Hoosick, Renssolaer, New York.—28th 
August, 1877. 

3280. An improved means of Propuctne Iripescent CoLours on GLass, 
Thomas Wilkes Webb, Stourbridge, Worcestershire. 

3282. Improvements in arrangements and appliances for ExtinGcuisHING 
Fires in Mitts and other buildings, James Hodgkinson, Hindley, 
Lancashire. 

—_ Improved Governor for Exornes, Arnold Lupton, Bagillt, Flint- 
shire. 

$286. Certain improvements in Sewixc Macuines, and in apparatus for 
winding the thread on the reels or spools of sewing machine shuttles, 
James Warwick, Manchester. 

3288. Improved apparatus applicable to Wristsanps, CoLLars, GLOVES, 
and other articles of dress, Carl Ludvig Matthiessen Kéedt, Manchester. 

3290. A new or improved Brake for the Bossins of TarosTtLe FRAMES, 
John Clayton Mewburn, Fleet-street, London. —A communication from 
Charles Droulers-Vernier, Lille, France. 

3294. Improvements in the manufacture of Gunpowper, Richard William 
Smith Griffith, Eyeworth Lodge, near Lyndhurst, Hampshire.—29th 
August, 1877. 

3296. Improvements in the manufacture of Iros, Walter Neilson, 

sgow. 

$298. An improved apparatus for AvToMaATICALLY Reoviatine the TEen- 
sion of the Warp in Looms for Weavine, applicable also to other 
purposes, Thomas Eddison, Whitehall-road, 

3300. Improvements in the mode of Securino the Exps of Rats for 
Formine a Permayent Way, George Hall Adam, Birmingham. 

3304. Improvements in Runners and Tor Notcwes for Umprecvas and 
Parasois, Edward Greatbatch Wood, birmingham. 

3308. Improvements in Rock Dritts, part of which improvements are 
applicable to other drilling apparatus, Philip John Le Gros, Queen- 
street-place, London. 

8310. Improvements in the Knops and Roses for Locks and other 
furniture, Edward Collier, Birmingham. , 

3312. Improved means and appliances for Atracntne Srretcuers to 
Ruwyers, also in the construction of runners or sliding tubes for 
umbrellas, parasols, and like articles, Thomas James Smith, Fleet- 
street, London.—A communication from Alfred Gilson, Paris.—30th 
August, 1877. 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3372. Improvements in Pumpinc Enaines worked by fluid pressure with- 
out valve gear, Wilhelm Weyhe, Bremen, Germany.—5th September, 
1877. 

3399. Improvements in the process for the manufacture of Boor and 
Suoe Stirrenryos, and in moulds or dies for forming such stiffenings 
or other hollow articles of pulp, David Scrymgeour, Boston, U.S.—6th 
September, 1877. 





Patents on which the Stamp Duty of £50 has been Paid 


$126. Grinpinc, &c., Merattic Bopies, Henry Gardner, Fleet-street’ 
London.—11th September, 1874. 

3116. Goops and Carrie Trucks, Charles Frederick Dorn, Bloomsbury, 
London.-—11th September, 1874. 

= —— Corton, John Thomas Wibberley, Blackburn.—11th Septem- 

r, 1874. 

3139. Manoracturg, &c., of Sat, Thomas Barrow, Rock Ferry, Cheshire. 
—l4th September, 1874. 

3229. EARTHENWARE Pires, Julius Whitehead, Over Darwen, Lancashire. 
--21st September, 1874. 

3137. Typz Composinc Macuinery, Robert Winder, Bolton.—l4th Sep- 
tember, 1874. 

$183. Butron-HoLe Stitcuine, Levi Lincoln Atwood, Southampton- 
buildings, London.—17th September, 1874. 

3179. Butrons or Stups, John Keats, Newcastle-under-Lyme.—17th Sep- 
tember, 1874. 

$147. Pyeumatic Sionatuinc, Sir Samuel Canning, William Henry 
Homfray, and Henry Francis Joel, Winchester-street-buildings, Lon- 
don.—15th September, 1874. 

8148. Prepartna the Surraces of Cutna, &c., William Morgan-Brown, 
Southampton-buildings, London.—L6th September, 1874. 

3156. MaGnero-e.ecrric Macaines, Richard Werderman, Princes-street, 
Surrey.—16th September, 1874. 

os. Compressino, &c., Fivips, Ernst Korting, Manchester.—9th Octo- 
er, 1874. 

36507. Furnaces, Ernst Koérting, Manchoster.—12th October, 1874. 





' Patents on which the Stamp Duty of £100 has been Paid 


, 2470. 


2467. Twist Lace Macutnes, William Tilson, New Lonton.—13th Septem- 
ber, 1870. 

"TREATMENT of Frsrous MATERIAL, Thomas Routledge, Ford Works, 

near Sunderland,—18th September, 1870. 
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2838. Suapinc Sueer Meta, Frederick Ryland, West Bromwich.—27th 
October, 1870. 


Notices of Intention to Proceed with Patents. 

1715. Castors, Albert Fenton and Thomas Dowler Green, Birmingham, 
Warwickshire. 

1727. Spinnina Macurnery, Thomas James Smith, Fleet-street, London. 
—A communication from Society Dauphinot, Martin, and Desquilbet.-- 
8rd May, 1877. . 

1734. Presscre and Vacuum Gava@es, William Campbell Eyton, Weston, 
Hertfo:dshire.—4th May, 1877. 

1754. Reep Orcans, Levi Knight Fuller, Brattleborough, Vermont, U.S. 

1757. Puorocrarnic Printinc, Ezra Greaves, Halifax, Yorkshire,—5th 
May, 1877. 

1766. Unns, Samuel Padley, Heeley, Yorkshire. ~7th May, 1877. 

1776. Lock-rurnirore, Walter Henry Tucker, Southampton-strect, Strand, 
London. 

1791. VentiLatixa Compartments of VessELs, &c., Charles Denton Abel, 
Southampton-buildings. London. —A communication from Gustave 
Adolphe Danet and Charles George Viehoff.—8th May, 1877. 

1799. Presses, George Miller, Austin Friars, London.—A communication 
from Henry Benjamin Harrison and Charles Edward Stewart.—9th May, 


1877. 

1812. Uritsarion of CestriruGaL Force, Albert Duruflé, Caudebec-lts- 
Elbeuf, France. 

1816. Locks, Jules Théophile Lemaire, Paris.—10th May, 1877. 

1837. Lusricators, James Hunt and Thomas Evans Mitton, Birming- 


ham, 
1841. Prosectites, James Leonard, Maida Vale, St. John’s Wood, Lon- 
on, 
1842 Suprtyina Fuev, Bernard Peard Walker, Birmingham, Warwick- 
shire. 
1843. Fire-crates, James Damrel Prior, Birmingham, Warwickshire.— 
llth May, 1877. 
1862. FLoor CaamP, Joseph Green and James Green Hirst, Leeds, York- 


shire. 

1863. Consemina Smoke, Emanuel Bradley, Humphrey Bradley, and 
William Sunderland, Morley, near Leeds,—12th May, 1877. 

1876. Carriaces, Benjamin Thomas Newnham, Bath. 

1879, PutLey Biocks, Roger Vivian, Camborne, Cornwall. 

1880. Warcues, Johann Anton Benedict von Castelberg, Holborn-viaduct, 
London.- -A communication from Cécile Domon.—14th May, 1877.° 

1888. Faciuitatina Pepestrian Trarric, Stéphane Clément Francois 
Gachet, Paris.—15th May, 1877. 

1924. Patent Raitway-key, James Sample, William Maddison Ward, and 
Henry Debord Ward, Blyth, Northumberland. 

1982. Warcues, Arthur Charles Henderson, Southampton-buildings, Lon- 
don.—A communication from Julien J. B. Joseph Lebas.—17th May, 
1877. 

1949, Packtya, Jesse Kirkman, Chorley, Lancashire.—18th May, 1877. 

1979. Boors and Suors, Edwin Powley Alexander, Southampton-build- 
ings, London.—A communication from Réné Cathelineau.— 19th May, 


1877. 
1987. Looms, Alexander Burns, Motherwell, Lanarkshire, N.B.—2lst 
May, 1877 


2019. Sewinc Macutnes, Thomas Low, Blairgowrie, Perth, N.B.—24th 
May, 1877. 

2045. Strerine Steam Vessets, Alphonse Lafargue, Portland-place, and 
Claude Martin, Kensington, London.—25th May, 1877. ° 

2053. Hevmers, &c., Charles Vero and James Everitt, Atherstone, War- 
wickshire.—-26th May, 1877. ‘ 

2093. Rotuinc Merat, William Robert Lake, Southampton - buildings, 
London,—A communication from Abram Reese. 

2095. Vaive Apearatus, Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from Francis E. Kernochan.—29th May, 1877. 
2128. Dovpce-actinc Steam Pumps, Peter Burt, Glasgow. Lanarkshire, 

N. B.—1st June, 1877. 
2161. Rattway Ro.wine Stock, Arthur Spence Moss, London.—2nd June, 


877. 
2195. Cuiset or Toot-notper, John Nicholas Floyd, Handsworth, and 
Charles Green Marston, Smethwick, Staffordshire.—5th June, 1877. 
2243. GALVANISING SHEET IRoN, Richard Heathfield, Birmingham.—9th 
June, 1877. 
2:88. Receptactes for Actps, John Holden, Samuel Turton, and Joseph 
Barber, Manchester. —12th June, 1877. 
2395. Screw Sreamsuips, John Wiiliam Sadler, Glasgow, Lanarkshire, 
N B.—20th June, 1877. 
2405. Steam Boivers, William Henry Mirfin, Manchester.—2lst June, 
1877. 
2416. Strencnu Traps, James Kent, Belfast, lreland.— 22nd June, 1877. 
2474. Mortisinc Mapuines, Ernest de Pass, Fleet-chambers, Fleet-street, 
London.— A communication from Henry Carter and Daniel Stewart.— 
26th June, 1877. 
2589. WooLten, &c., Macutnes, Priestley Feather, Greenock.—5th July, 
87 


1877. 
= Rotary Pomp, Victor Clement Joseph Ortmans, Brussels.—14th 
'y. 1877. 

2835. Puriryine Mippiinos, Abraham Crabtree, Bacup, and Lewis Firth, 
Rochdale, Lancashire. —25th July, 1877. 

2860. AppLyinc Heavy Ors, Joshua Kidd and James Kidd, Wandsworth. 
—26th July, 1877. 

3006. EXAMELLED Wrovont or Sneet Iron, William Robert Lake, South- 
ampton-buildings London.—A communication from Ebin Colby Quinby 
and Joseph Cary Whiting.—7th August, 1877. 

8050. Recetvine Instruments, Richard William Henry Paget Higgs, 
Westminster.—1l0ch August, 1877. 

8067. Barrets, &c., Alfred George Speight, Clty-road, London, — 11th 
August, 1877. 

3078. Sprinc Piston, William Lockwood, Sheffield. —13th August, 1877. 

3102. Fireproor Ce:Lincs and FLoors, James Moore, Watford.—15th 
August, 1877. 

8183. Proputsion of Tramway Cars, John Imray, Southampton-build- 
ings, London.—A communication from William Eppelsheimer.—17th 
August, 1877. 

$142. Sevr-icnitixo, &c., 
Regent’s-park, London. 

3149. Twist Lace Macninery, William Sulley and Frederick Radford, 
Nottingham.—18th August, 1877. 

8163. Hosiery, Henry Moses Mellor and Luke Woodward, Nottingham. 
—20th August, 1877. 

8175. PLorrinc Instruments, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.--A communication from Henry Wadsworth. 

3177. PoncuinG Apparatus, Jobn Fulton, Greenuck. 

7“. Sewino Macuines, Edward Ward, Wells-street, Oxford-street, Lon- 
don. 

$182. Prerarino, &c., Meat, Kennard Knott, South-street, Finsbury, 
London,—2lst August, 1877. 

3104. Carps, Thomas Andros de la Rue, Bunhill-row, London.—23rd 
August, 1s77. 

3250. Fryers, Edward Alfred Cowper, Great George-street, Westminster. 
—25th August, 1877. 

3250, Stock Locks, James Bate, Wolverhampton. 

3256. Raitway Crossines, Joseph Stokes Williams, Southampton-build- 
ings, London.—27:h August, 1877. 

3260. Suut-orr Vatves, Charles Denton Abel, Southampt 
London —A communication from Heiko Janssen. 

3270, Rattway Lamps, Charles John Davis and John Thomas Cooper 
Thomas, Whitefriars-street, London.—28th August, 1877. 

3372. ieee Enaines, Wilhelm Weyhe, Bremen, Germany.—5th Sep- 
tember, 1877. 

8399. Boor and Suog Stirrentnes, David Scrymgeour, Boston, U.S.—6th 
September, 1874. 


Siexnat Licats, Nathaniel John Holmes, 


huilai 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents within twenty-one days after 
date. 
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4669. Rartway axp Orner Botts anp Nuts, J. H. Betteley.—Dated 
und December, 1876. 6d. 

The bolt is made of oval section (to prevent turning) with a screw 
thread for nut at one end, and a rectangular hole at the other to receive a 
cotton or pin, which may be split so as to be opened out to secure it to 
the bolt, The inner face of the nut is ti made notched to engage 
in teeth on the face of the fish-plate or rail. 

4826. Ammonia AnnypripE, I. Maxwe!l-Lyte.—Dated 131h December, 1876. 
4d 





This relates to use of quicklime for absorbing residual aqueous vapour 
after passing through a condenser ; also to dehydration by a second rec- 
tification ata temperature below that at which avy but insignificant 
traces of aqueous vapour can pass off; further to effecting this second 
rectification by producing differences of pressures (instead of tempera- 
ture) between evaporator and coudenser. Both methods may be com- 
bined, and with or without use of quicklime. 

4847. Crucipies, &c, A. M. Clavk.—Dated 14th December, 1876.—(A 
communication) 8d. 

The crucible is made with two opposite side spouts communicating 
with the interior at the lower part only (for obtaining the pure metal with- 
out skimming). It is placed in a cylindrical furnace, and the whole can 
be carried and tilted by hand. This furnace has chambers and passag 
for heating the air biast with the escaping products of combustion, and 
for iat away the molten metal should the crucible happen to 
crack, 

4915. Sroprers ror Borruzs, J. 7. and BE. Lyon.—Dated 27th December, 
1876. 6d. 

This consists of a cylindrical plug of earthenware (or the like), with 
an annular recess near the lower end, and india-rubber washers at the 
two ends of larger diameter than the plug (the lower most so), held by a 
pin passing through the plug and connecting two outer block tin discs. 
In some cases (when the strength of gas is not great enuugh) the stopper 
is locked by pulling up, with « wire, a stud on the connecting bolt, and 
passing over this a thin slotted metal plate; then the stud or stopper is 
turned round, so that the former is across the slot. 

5021. Movutpina Incaip Tives, A, M. Clark.—Dated 28th December, 1876. 
—(A Sar agy sappy ls 2d. 

This relates to a mould which consists of thin strips of copper con- 
forming to the outlines of the design, combined with parts, movable 
up and down in the space enclosed by the strips, these parts being 
operated by plates below. The cavities formed by lowering certain parts 
are filled with coloured material. These may be separating strips for 
the parts of the mould or not. Ina “composing” or universal mould a 
pt a plate of copper is pierced with uniform holes (having plungers 
pressed by plates) at regular intervals, and separating strips of copper 
are affixed according to any design. A pair of such plates produce 
designs of various kinds. 

66. ExpLess Banvs, Corps, &c., LZ. Binns.—Dated 6th January, 1877. 
6d. 





One arrangement consists in twisting a hank of thread or yarn, then 
doubling it, then twisting in the reverse direction to the first. The two 
loops at one end can then be connected with the single loop at the other 
in any suitable way. Various modifications are described. 

105 Sream Borers, 4. M. Clark.—Dated 9th January, 1877.—(A com- 
munication.) 6d. 

The boiler is formed of a number of sections one above another, each 
consisting of a circular tube with two tubes crossing at right angles in 
the centre. There are hollow bosses at intervals on the circumference at 
top and bottom, and a central hollow boss where the arms intersect ; 
bolts are passed through vertical series of these, and the section fastened 
by nuts at the ends of the bolts. Each bolt is of two pieces connected 
with a spiral spring, which permits escape of steam under too great 
pressure. The boiler is surrounded by a wrought iron jacket, supported 
on a base, and having a smoke outlet at top. 

184. Comprxe Fisres, A. M. Clark.—Dated 13th Jonuary, 1877.—(A com- 
munication.) 8d. 

The filaments are drawn by a nipper through a parallelising and clean- 
ing apparatus, this being either a cylinder with overlapping pressure (as 
in No. 49 of this year), or a series of cylinders with teeth of progressive 
degrees of fineness or rows of gills. They are then drawn across a comb 
or segment of teeth, the front ends protruding from the feed apparatus 
being combed either by this comb (to which a movement of translation, 
&c., is given), or a second comb; lastly, the nipper is brought back with 
the tail ends of the fibres to piece up the web and recommence the opera- 
tion. The combs have various movements; a nipping plate holds the 
fibre on the return of the nipper; the feed apparatus has a backward 
motion to slightly draw back the web. 

246. Spreapinec Manure, &c., H. J. Haddan.—Dated 19th January, 1877, 
—(A communication.) 4d. 

This consists in fitting in a cart an endless cloth bottom working 
round rollers (under a hopper for manure), along with a roller brush, 
which brushes off the material brought round by the cloth bottom. 
Motion is icated through gearing from the cart wheels. 

248. Wuir-HoLpers anp Sockets, W. Davis.—Dated 19th January, 1877. 





This consists (in one form) of an open frame connected at the top by a 
small concave recesa, about the middle by a semicircular convex belt, and 
at the bottom by a concave recess for the large end of the whip handle to 
rest on. Loops are provided for securing the holder to the vehicle. In 
another form it has the appearance of a socket, being formed of two 
curved plates opening out at top, contracting at bottom, and united in 
the middle by two rivets forming an axis. 


270. Generatine Evectricity, C. F. Varley.—Dated 20th January, 1877. 
8d 


el, 

A simple form of this magneto-electric hi ists of two horse- 
shoe magnets placed with like poles opposite each other, and between 
(and in contact with) the poles two soft iron cores with coils of curved 
wire. An armature is reciprocated (by a rod) lengthwise between the 
magnets ; at one moment it is in contact or nearly so with the two poles 
of one magnet, then with the two poles of the other. (The principle is 
variously applied.) An electrostatic multiplier described consists of a 
vulcanite disc rotated on insulated standards, and having radial strips of 
tin foil on a short width of the face ; two collecting combs opposite the 
strips being electrical to the conductors. Near the other side of the disc 
are the inductors, two pieces of wood (on insulating standards) covering 
about a quadrant of the operative point of the disc. Two other combs 
with contact springs are used for charging the induct The multipli 
is combined to render the light obtained from the hi: t 
282. Pots ror Decocrions AND InFusions, A. V. Newton.—Dated 22nd 

January, 1877.—(A communication.) 6d. 

A cog vee retaining diaphragm is placed across the pot below the 
opening, having (say) the coffee under it. Or a hollow perforated 
diaphragm for the coffee is inserted, dividing the liquid into an upper 
and lower stratum, Again, a pot is made with a boiling chamber, and a 
receiving and densing chamb parated by an upright partition; a 
percolator is placed in the latter, and the two are connected by a tube, 
through which boiling liquid is forced by steam pressure into the 
percolator. The difference in temperature in the two portions of liquid 
is obtained by means of the weight of a valve which closes the boiling 
chamber, and the — of the liquid column in the tube which conveys 
waste to the percolator. 

308. Sream Borers, &c., W. Rowan.—Dated 24th January, 1877. 8d. 

This relates to making the two flues in a Lancashire boiler at the end 
of the fire-boxes, beyond the bridge, of D shape with the fiat sides facing 
each other ; and connecting them by transverse tubes forming three or 
more series divided by water-partitions, which cause a passage of the 
smoke and gases to and fro between the flues. The waste heat after 
leaving the boiler is utilised by an arrangement of pipes in the flue to the 
chimney ; the heated air is conducted to the back of the fire-bridge. 
Again, a safety alarm disc of copper is secured under a flanged dome fixed 
on the boiler. When the steam pressure becomes too strong, the disc is 
forced up aguinst a piece of brass or steel, and fractures itself. The steam 
then escapes through an opening in the dome. 

316. Sucar-cane CrusHinG, @. Fletcher.—Dated 25th January, 1877. 6d. 

This relates to causing the tensile strains in each direction to come on 
wrought iron bolts or ties so as to relieve the cast iron frame, and combi- 
nation of the ties with a frame which allows of the two bottom rollers 
being removed horizontally without raising them ; also the use of a ring 
friction clutch for the driving wheels of the cane and megass carriers, in 
place of the usual cone clutch. Tie wedge of the clutch is actuated by a 
peculiar arrangement of lever and screw. 

329. Osrarnine Printtne SurFaces FoR READING MATTER, G. P. Drum- 
mond.—Dated 25th January, 1877. 18. 8d. 

By means of fringing keys and mechanism the subject matter is either 
—— directly on a band of whitened india-rubber or attached to it (the 
etters being cut from reels of ribboned — in a continuous line; the 
band is then photographed line by line with the aid of an opening repeat- 
ing and self-adjusting exposure slide, and the hotogreghed surface is 
transferred to metal or other printing surfaces by any known process. 
Or the subject matter on the band is transferred direct to the printing 
surface by pressing and rolling, the relief surface for printing from being 
produced on the metal by either biting in or reducing the untouched por- 
tions by acid, or by means of an electrotyper’s battery, reducing the 
untouched surface or building it up; or the printing surface is obtained 




















by stereotyping it direct. The elastic nature of the band permits of the 
reading matter being “‘ justified ” prior to its transfer. 


330. Crimpinc Apparatus, J. Dyson and P. Bowry.—Dated 26th January, 
1877. 6d. 


This consists in crimpixg fabrics by passing them first through a pair 
of fluted rollers, and thence immediately into a steam chest to “set” the 
crimps or flutes. 

343. Lime anp Cement Kitns, J. Hall and J. Medworth.—Dated 26th 
January, 1877. 

This relates to withdrawing measured quantities of lime or cement from 
the bottom by means of a rising and falling box, the bottom of which is 
brought close up to the grid and remains there while the grid is quietly 
withdrawn ; the box is then lowered and the contents of the kiln descend 
with it. Ata certain point the grid is replaced, and the hinged doors in 
the bottom of the box are let down to drop the material. The box is 
moved by chains, which also control the opening and closing of the door. 
The hood of the kiln is made in one (removable) piece, and on a circular 
railway round the kiln is a trolly on which a truck, for the material to be 
fed into the furnace, can be run. 

345. Proputsion or Venicces, C. Chater.—Dated 26th January, 1877.— 
(Not proceeded with.) 24. 

The wheel to be driven is between the two (open) ends of a semicircular 
cylinder with medium partition, and pistons connected by a curved rod. 
Air is exhausted from the two divisious alternately, and the consequent 
motion is communicated by means of cranks to the wheels. 

346. Savine Lire From Fire, &c, #. Matthyssens and G. De Bassom- 
a) a 26th January, 1877.—(4 communication. )—(Not proceeded 
with. . 

This apparatus consists of a rope, a piece of metal (or brake) with holes, 
through which the rope passes in and out. A belt to be passed round the 
body, and a hook to secure the rope to the building. 

347. Kyitrinc Macainery, W. R. Lake.—Dated 26th January, 1877.—(A 
communication.) 6d. 

This is for production of ribbed or plain knitting at pleasure on a family 
knitting machine without displacing either set of needles; this being 
done by suspending in the centre of the cylinder a cap and dial loose on 
a stud which is fastened to an arm bya nut, the arm being fastenec to 
the cam cylinder and revolving with it. The needles are brought into 
action or withdrawn by means of a small lever operating a cam, which 
works in a groove under tke cam plate. 

349. ey ps, J. H. Johnson.—Dated 26th January, 1877.—(A communica- 
tion. . 

A small chamber is formed on each side of the piston chamber; one is 
connected at top with the pump chamber, and at bottom by a valve con- 
nection with the piston chamber, the other at top with the piston 
chamber, at bottom by a valve connection with the suction pipe. This 
gives a continuous flow. A direct vertical motion is given to the piston 
rod by meana of links pivoted to it at their upper ends, and at their 
lower pivoted to the forked shorter arm of the working lever, also to an 
extension of the frame. 

350. Feepinc Scripscer Carpinec Enoines, H. Marsden.—Dated 26th 
January, 1877.—( Not proceeded with.) 2d. 

The material undergoes a preliminary carding operation and is fed to 
the scribbler as a lap or rol 
$351. ImpreonaTING AIR WITH INFLAMMABLE Vapours, C. W. Harrison.— 

Dated 27th January, 1877.—( Not proceeded with.) 2d. 

This generator consists of a shallow rectangular case with partial par- 
titions formed to give the air a tortuous passage through. The space is 
filled with open woollen or cotton fabric, liquid at bottom, which rises by 
capillary force. The blower is a cylindrical bellows. 

353. Sroprine anv StarTinG Tramway Cars, &c., J. Phillips.—Dated 
27th January, 1877.—{ Not proceeded with.) 2d. 

By pulling overa lever, the attendant throws a friction cone and conical 
ratchet wheel into gear, and so actuates a train of gear wheels which 
wind up a toothed rack, compressing springs; the work thus stored being 
used to start the car again, through the conical ratchet wheel, &c. 

354. Haxp Enporsisc Stamp Apparatus, G. K. Cooke. — Lated 27th 
January, 1877.—( Not proceeded with.) 2d. 

The die plate has duplicate dies one on either side; and the pressure 
used to give one impression causes ink to be received on the other surface; 
inking and stamping with each die being alternated. 

355. Dryinc Lumser, P. Pfefter.—Dated 27th January, 1877.—(Complete. 
4d. 


The boards are introduced between press plates heatel by steam, and 
having a perforated face lining, with connecting grooves on the inner side 
for the escape of mvisture from the lumber. 


356. Looms, J. &. and B, A. Raworth.—Dated 27th January, 1877. 8d. 

This relates to looms for weaving gauze or leno, combined with plain 
weaving in long or short lengths, and inter a/ia, the use of a pair of healds 
having similar simultaneous, but opposite motions imparted to them 
both horizontally and vertically ; using Digyles or any pattern chain for 
regulating the various changes in the cloth ; connecting or disconnecting 
the treading lever with the healds by hooked rods ; using a pair of tread- 
ing cams, one of which may be constantly attached to the healds and the 
other thrown in or out of gear by a hooked rod or clutch; also (for long 
articles) two double-chain barrels(with two chains on each); renewing 
a -_ by inserting fresh shuttles in the shuttle boxes without stopping 
the loom. 


357. Treatine ALconotic Liquips, D. McFarlene.—Dated 27th January, 
1877. 6d 


This relates to purifying the liquids by submitting them in a heated 
state as they leave the stills or rectifying column, to action of an upward 
current of air or gas, the liquids being made to drip down a tower, and 
over the surfaces of a number of bars, tubes, or plates. 

358. Drrecr-actine Steam Enoines For Pumpine, &c., B. Hunt.—Dated 
27th January, 1877.—(4 communication.) 6d. 

The general structure is that of a main cylinder with cylindrical valve 
chest arranged in a line with it above. The main piston is in three sec- 
tions with two annular chambers, and a rod passes out below. The 
cylindrical valve is of similar form to the piston, and a piston in the main 
cylinder is connected with a valve by a rod of less diameter than the 
opening in the top through which it passes. There are several passages, 
two inlets for live steam (to which one annular cylinder in the valve and 
in main piston is always exposed) and three outiets for exhaust steam, 


359. Cruer Frames, &c., F. Cadby.—Dated 27th January, 1877.—(Not 
proceeded with.) 2d. 

The frame has a silvered glass base, with back metallic plate and feet. 
The stem fixed through the centre, may be of glass in the lower part. 
360. Meratuic Bepsteaps, J. Kendrick.— Dated 27th January, 1877. 6d. 

This relates to making the corner bye of a centre pillar with a 
number of tubes or bars clustered round it, all connected together at top 
and bottom ; enlarging the base of pillars and using a number of castors 
(the head and fdot ends being sometimes made independent articles; 
inserting mounts, panels, &c., between vertical tubes or rods; making a 
loop bracket on the head pillar, and attaching the angle frame to it with 
a joint ; tightening up all the latter and sacking by means of bars run- 
ning along the side and head, having studs for the laths or sacking to 
engage in; also brackets tapped with female screw to receive male screws 
passing through the angle frame near the angle. 

361. Curarers ror WinpinG Frames, J. Stubbs.—Dated 27th January, 
1877.—(Not proceeded with.) 2d. 

The lower part of the ordinary vertical slit is made on one side of the 
centre, and below its upper end is formed an inclined slit, leading to one 
of the usual angular slits. This is to make it more difficult for the 
attendant to lift over the yarn. 

362. Tor-NotcHES AND Runners FOR UMBRELLAS, &c., C. L. Boyce and 
R. R. Newton.—Dated 27th January, 1877.—(Not proceeded with.) 2d. 

An iron disc is drawn into a cup form and the bottom cutout. The 
centres are cut out of two discs, and a ring formed for the distance piece. 
One end of the tube is turned into a cone and the three other parts (to 
form the notch piece) are slid on to it and soldered. 

373. Sream Enatyes, H. EB. Newton.—Dated 27th January, 1877.—(A com- 
munication.) —(Not proceeded with.) 2d. 
is ists in diminishing condensation by supply of steam to the 
piston and rod made hollow for this purpose. 


a? ei Lamps, &., J. D. Shakespear.— Dated 27th January, 1877. 





6 

Ventilation is obtained by means of a metal ring round the combustion 
chamber, perforated with apertures in a direction diagonal to its peri- 
phery. This ring may be surrounded by another perforated ring, or b 
wire gauze. The combustion chamber is made of conical figure wi 
convex external surface, so forming a circular bull’s-eye lens. : The lower 
part of the wire gauze chimney is enclosed ina thin metal protecting 
cylinder. 
365. PortaBLe Buivpines, H. C. Hill.—Dated 27th January, 1877. 4d. 

The buildings are formed of iron, wood, papier mache, &c., in duplicate 
conversion parts, the frames and sections being made to fold, and being 
applicable for various purposes. Paper and other pulped materials, 
rendered uninflammable, are used as covering. Structures are made 
with raised platforms, worked on the lazytongs system. There is also a 

ted or i ted wood blocks laid on pulped material, 





flooring of or 
a pore skating puzzle or maze, &c. 
366. Cases ror NEEDtEs, Pins, &c., W. Woodsield and A. Fenton.—Dated 

27th January, 1877.—(Not proceeded with.) 2d. 
Working on a joint at the lower end of the ordinary frame is a sheath 
plate working 


for the needles, and on the edge of the frame centrally is a 
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ou a pin, and having in its centre an aperture for the sheath. By moving 
the a 


outwards, the sheath and needles are exposed. In another 

arrangement, by closing a lid jointed to the frame and giving it an up- 

ward movement, it slides under a clip on the upper the frame and 
secure. The needles are in a clip on the lower end. 


367. Fastrenrvos ror Daivine Betts, J. Strick and T. John.—Dated 27th 
January, 1877.—{ Not ed with.) 2d. 
The ends are clamped between angle plates, hav serrated biting 
surfaces. On the protruding ends of screw bolts the plates are 
screwed short lengths of angle plate, clamping the ends of the strap 


369. MasvuractuRE anp AppLicaTion oF Sort Street or Incor Iron, W. 
BE. W. and A. Harvey.—Dated 29th January, 1877. 4 
Pig iron is charged in the proportion of 40 to 50 per cent. of the com- 
plete charge, exclusive of the ore. Most of the ore is charged therewith 
at the commencement, to facilitate decarbonisation ; also speigeleisen, 
if necessary, to make up the right proportion of manganese. Wrought or 
malleable iron is melted in so soon as the carbon in the bath has reached 
a point of “60 to ‘75 per cent., to dilute the carbon, and a further charge 
so soon as the carbon has been practically burnt out. The proportion of 
ferro-manganese added before tapping is reduced as low as ‘7 of the 
whole charge, exclusive of ore. 
3'70. Traps ror Beetiss, &c., 7. &. Millington.—Dated 29th January, 
1877.—( Not proceeded with.) 2d. 





The beetles walk up the outer uneven surface and drop into a well (the | 


bait being at the bottom of the trap). The trap, which is of glass, metal, 
or the like, divides midway, so that the insects can be taken out and the 
trap well cleaned. 
371. Sarety Lamps, 
ceeded with.) 2d. 

The lock has a long thin spindle with peculiar formation at its inner 
end for the key, which is a long barrel with end to correspond. After 
screwing together, the key is turned in the lock, the belt of which 
then projects into a hole in the underside of the upper part of the lamp. 
372. Screw Spikes, G. Buxton and W. Fildes.—Dated 29th January, 1877. 

—(Not proceeded with.) 2d. 

This consists in twisting the spikes from metal forged with the required 
head and with a number of sides corresponding to the number of threads 
to be formed, and machinery for the purpose. 

378. CLop Cresuinc, Dressinc, anp Druitt Rouuer, R. and R. Bicker- 
ton.—Dated 29th January, 1877.—(Not proceeded with.) 2d. 

The crushing rings are made smoeth or notched, and with large con- 
centric eyes, in which sound blocks are mounted on bars fixed by arms 
eccentrically on the main long square shaft passing through the set, each 
eccentric block being non-eccentric towards the middle to give the 
greatest curve of drill below. 

375. Motive Power, H. A. Bonneville.—Dated 29th Janwary, 1877.—(A 
communication, {Not proceeded with.) 4d. 

This consists of a beam engine with two vertical cylinders under each 
beam, and a loaded cylinder which is moved to and fro (by the oscillation) 
on rollers in a ve on the beam, the piston being stationary. Com- 
pressed air is admitted to the vertical cylinders, and by the oscillation 
air is'compressed in the movable cylinders, as also in four other stationary 
cylinders under the beam and driven back into the first vessel. 

376. Trars ror Dratss, &c., J. Kitson.—Dated 20th January, 1877.— 
(Not with.) 2d. 

The trap is concave at bottom and has a partition reaching 2in. or 3in. 
below the outlet. A balance flap, supported in a V-shaped piece of metal, 
fits closely on the inlet. The weight of water or sewage from the pipe 
opens the flap, so that it throws orf its contents, which pass on through 
the vessels, and the flap resumes its position, so that any gas from the 
sewer must force its way down through the water of the vessel and 
under the division before it can reach the inlet pipe, and any gas pressure 
below the flap only closes it tighter. 

377. Equaisinc THE Leverace or Crank Morton, R. D. Milne.— 
Dated 29th January, 1877.—(Complete.) 6d. 

The varying pressure exerted by the piston is balanced by producing 
series of charges in the line of direct propulsion by means of a compen- 
sator (connected with the crank pin) moving ina radial slot on the crank, 
so that the point of impact of force recedes from or approaches the centre 
of the crank during its revolution. 

378. Portaste Ramps ror Ratmways, &c., D. Russell. — Dated 29th 
January, 1877. 4d. 

This consists of two pieces of tapered ch 1 iron d to the 
permanent way with an iron clip and quadrant. A part of each ramp 
is hinged, so as to drop under the wheels (of the displaced carriage) 
when sunk in the ballast. 

379. Leap ror Pencus, &., 4. Schroll.—Dated 29th January, 1877.— 
(4 communication.) 4d. 


R. Browa.—Dated 29th January, 1877.—(Not pro- 
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| & train, and while the 


its lower eut-turned edge. The space above the ball is filled with shot to 

lessen friction. The case has a wood screw above. 

395. Tramways, W. R. Lake.—Dated 80th January, 1877.—(A communi- 
cation.) 6a. 

This consists of a metal beam or rs with a metal rail fastened on 
it by means of cramp irons of rounded form, tightened on the sleepers 
with bolts and nuts. 
396. Boors anv S 

ceeded with.) 2d. 

Into the sole are fitted screw sockets to receive screws fixing on an 
outer or clump sole. On the sole (or heel) similarly becoming worn, it is 
removed by unscrewing, and a new one screwed on. 

397. Lockx-nots, J. F. Wiles.—Dated 80th January, 1877.—(Void.) 2d. 

An annular recess, a little deeper than the thread, is formed in the 
nut, and in it is fitted a spring dog or catch with terminal cutting edges; 
one end is turned inwards to ron the thread, the other outwards to 
bear against the side of the recess, thus unscrewing is made difficult. 
399. Baue-rig Fasteners, 7. Doherty.—Dated 31st January, 1877. 

A small bracket is used, consisting of a flat plate with projecting hasp, 
on which the slots in the ends of the ties tit. The hasp projects beyond 
— ties, and a pin is pushed through a transverse hole in the projecting 


end. 


ors, J. Curtze.—Dated 30th January, 1877.—(Not pro- 


| 400. Brockrxe anp INTERLOCKING oN Rartways, C. Hodson.—Dated 31st 


Jonuary, 1877. 8d. 

This relates (1) to connecting the contact makers of block signalling 
instruments with the ordinary interlocking gear of the point and signal 
levers at the same station, so that the signal “line clear” cannot be sent 
unless the points and signals have first been put in position for passage of 
instruments remain, the points and 


| signals cannot be put out of position ; (2) to providing, in block signalling 
| instruments so connected, detents worked by electro-magnets communi- 





This is to produce a mark which will neither rub or wash out, and con- , 


sists of a combination of nitrate of silver with clay earth and black-lead 

or other colouring matter. Linen is damped and written upon with the 

pencil, then ironed. 

380. Arririctat Fret, C. 8 Foster.—Dated 29th Janwary, 1877.—(Not 
procerded with.) 2d. 

Dry pulverised coal is enclosed in strong, coarse, paper in a mould, the 
wrapper becoming firmly attached to its contents. 

381. Dryine Gram, Corres, &c., A. M. Clark.—Dated 29th January, 
1877.—{A communication.)—(Complete.) 4. 

This comprises a ene sae with a central hot air tube from 
which perforated radial tubes project between winged radial partitions. 
There are gauze covered {apertures for escape of vapour, and doors for 
the substance to be dried, (which is constantly agitated in hot air com: 
through the tubes). The heater consists of an outer and inner cylindri: 
case, the latter having a fire-grate and vent. Air is forced bya blower up 
a central tube, and passes by radial tubes to the annular space, thence to 
the cylinder. Further there is a cold air pipe from the blower to 
the drying cylinder, and an arrangement of blast gates for directing hot 
or cold air to this cylinder, or shutting it off, &. 

3383 "oa Furnaces, S, Godsrey and R. Howson.—Dated 29th Janu- 
ary, 1877. 6d. 

This relates to improvements on No 4414, of 1875. A steam jet isused 
to produce the required pressure at the burner ; the injected steam with 
air passes the incandescent mass of fuel in the retort (the steam being 
thus decomposed). The tuyeres or burners are protected by a circulati 
of steam; waste gases are used to heat the air required for combustion. 
The revolving furnaces are lined with oxide of iron mixed with hydraulic 
cement. They are applied to the facture of chemicals, roasting of 
ores, the Bessemer process, &c. 

384. Wiruprawine Liguips rrom Botries, W. L. Wise.—Dated 29th 
January, 1877.—(A communication.)-(Not proceeded with.) 2d. 

A metallic tube is introduced, having a bent tube or spout attached, 
and a metallic cup covered with elastic substance for tightly closing the 
neck. The lower end of the tube has a small aperture by which air can 
pass in, and the end within the bottle has a valve (with spring), which can 
be opened by pushing a rod, thus admitting air when the bottle 
is spouted, as it is in a stand, the bottom at the lower end of the rod 
resting in a recess of the stand. To withdraw liquid the bottle has 
merely to be pressed down. , 

385. cme Nicut Licuts, C. Bonnes.—Dated 30th January, 1877. 
4d. 

This consists of a small saucer of metal or porcelain, with tube in the 
centre, enclosing anuther glass tube which forms the burner. The 
an made heavy enough to sink a little in the oil on which it is 
floated. 


386. Workixe Rattway Brakes, C. Anderson.—Dated 39th January, 1877. 








A friction wheel is mounted witha sliding bearing, and appliances 
whereby the brakeman can easily bring it in contact with a moving 
wheel, whence it receives motion and actuates the brakes through chains, 
wheels, levers, &c. A secondary friction disc is provided on the friction 
wheel, so that, by means of springs and levers, any required amount of 
pressure can be applied to the secondary friction surface, for the pu’ 
of obtaining the necessary power for the brakes, and letting the friction 
wheel run on till the motion of the carriage ceases, without undue pres- 
sure of the brake blocks. 

387. Suvrries ror Wire Gauze, G. Bolder and J. Cassidy.—Dated 30th 
January, 1877.—(Not proceeded with.) 2d. 

The wire from the quill passes from the eye over a guide roller, thence 
over a second roller und between that and a third, on the surface 
of which, and on a fourth, the wire plays alternately as the shuttle 
traverses. 

339. Semeeeen, C. Chater.— Dated 20th January, 1877.—(Not proceeded 
with.) 2% 

Instead of the three single lights, the three words danger, safety, and 
emution are used, being arranged on cither side of a large board, spelt in 
letters a foot long picked out with gas jets; two tubes are carried from 
the signalman’s box to each word. 

392. Lesricatons, J. Higinbottom and §. Greea.—Dated 30th January, 
1877. 4d. 

This cunsists of a cylinder with a piston, which, by turning a screw 
that passes h a central tapped hole in it, can be moved to force the 
lubricating material out of a nozzle. The piston is prevented 
4 the screw by a guide wire or rib ng through a hole or 
in it. 

394. Castors, G. W. von Nawrocki.—Dated 30th January, 1877.—(A com- 
munication )—{ Not proceeded with.) 2d. 

This consists of a ball in a hollow case which has a ring screwed on to 





cating electrically with other stations, so that the instruments cannot 

send “‘line clear” unless their detents are released by impulses from the 

other stations. 

401. Reocutatinc Sream Suprty to Enoives, J. BE. C. Koch end F. W. 
Durham.—Dated 31st January, 1877.—(Not proceeded with.) 2d. 

The governor does not act directly on the supply vaive, but on the valve 
of a small steam or hydraulic cylinder, whose piston or plunger is con- 
nected to the supply valve. 

402. Wire Fences, H. J. Haddan.—Dated 31st January, 1877.—(A com- 
munication.) 4d, 

This consists in making a covering for the wire of short cylindrical 
sections of wood, having longitudinal slots reaching to the central hole, 
so that they can be easily slipped on. 

403. Piayine Carns, C. Godfrey and M. Spiegel.—Dated 3ist January, 
1877.—( Not proceeded with.) 2d. 

The value-device is printed not only on the central part but on each 
corner, so that any cular card can be readily seen aud selected from 
the hand by the player. 


404. Vent Pec or Tarp, W. S. Simpson.—Dated 31st}January, 1877.—(Not 
with.) 2d. 


This consists of a body or barrel of metal in which is a seat for a plug. 
One or more openings are made in the side above the plug seat, communi- 
cating with the vertical conduit. The head is made very strong. The 
action is that of an ordinary cock. 

405. Brusugs, H. J. Hadden, —Dated 31st January, 1877.—(A conimunica- 
tion.)\—(Complete.) 6. 

In one case the butt, forming one piece with the handle, has projections 
which are driven into the maas of bristles, when these have been secured 
in — clamps, and a ferule placed round their upperends. In another, 
the butt has a central hole, into which is driven the handle, the tapering 
head of which expands the bristles into the spaces between the projec- 
tiops on the under side, and the butt into the bristles andferule. Clamp 
and driving tool are both described. 
or. So VentTILator, C. C. Creeke and H. Sharp.—Dated 31st January, 

1877. 6d. 

From the sewer a ventilating shaft rises to within about 2ft. of the road 
surface ; into the top is inserted a zinc cylinder, with galvanised wire 
net bottom, containing charcoal: at the top a truncated cone ——— 
so that the central aperture allows upward escape of the deodorised 
sewage gas, but slopes off any wet or dust from the grating into the sludge 
chamber outside, which is a double cylinder with annular space open at 
top and bottom. 


omy, Gomes, J. Howgh.—Dated 31st January, 1877.—(Not proceeded with.) 
», 
The sides are made of T-iron of light section, and are bound by iron 


| stays. 


409. Herts ror Boots axp Suoes, H. Hill.—Dated 31st January, 1877. 


td, 

This relates to a metallic heel shell with an internal cylinder with close 
top, which is secured to the heel end of the sole, while the rim which 
unites the lower rot ng cylinder, forms a bearing = § ae or 
wearing piece to rest st. A screw is up throug’ tter 
and screwed into a nut carried by the chcnadl ton at the cylinder. 

410. Tempies ror Looms, 8. Jaylor and J. Hall.—Dated 31st January, 
1877.—{ Not proceeded with.) 2d. 
consists mainly in use uf a roller extending across the loom bet ween 
the temples which revolve loosely by the dragon pull of the cloth. Each 
of the concave shields on the yd of the temples is made to extend about 
half way across the cloth, and they meet and are fastened in the centre. 
411. Licntine Fires, So_perinc, anp Brazinc, T. Winpenny.—Dated 
3lst January, 1877. 4d. 

Into the co tube forming the nozzle is fitted a cylindrical tube 
closed at the inner end and open at the outer, its diameter at the latter 
being such as to leave a small annular space for the jet of air. A wick of 
cotton saturated with hydrocarbon oil or spirit is in the inner 
tube and held by a spiral wire. The wick is lit and the bellows blown. 
412. Suutters, G. H. and J. 8. Downham.—Dated 31st January, 1877.— 

(Not proceeded with.) 2d. 

This pneumatic safety shutter is an internal shutter of air-tight 
material, placed between the window, door, and the ordinary shutter, 
and fitted with condensed air or exhausted of air. Alarums and 
lamps are connected, which act when the pneumatic shutter is broken 
through. 

413. Pire Jomurs, B. Hunt.—Dated 31st January, 1877.—(A communica- 
tion.)—(Complete.) 6d. 

This relates to jointing by means of clamps having internal beads, 
with suitable packing (lead, ¢.g.) and ears, also with 8 and projections 
and recesses. 

414. Inpicatisc Depru or Water tn Sutrs’ Hotps, J. Adainson.—Dated 
B3lst January, 1877.—( Not proceeded with ) 2d. 

A float in a chamber near the bottom is connected by wire with suitable 
indicating a! tus above ; thus the wire may be coiled round a pulley 
and have a weight at its free end, an index hand being fixed on the 
spindle of the pulley, which then follows the movements of the float. 
415. Picktine Wine, W. R. Lake.—Dated Sist January, 1877.—(A commu 

nication.)—(Complete.) 6d. 

This consists in use of a displacing column in the central space enclosed 
by coils of wire in a pickling tube ; also a hoisting reel provided with a 
displacing column. 

416. Drawinc Wire, W. R. Lake.—Dated 81st January, 1877.—(4 com- 
munication.)—(Complete.) 6d. 

This consists mainly in combination with the drum and draw plate of 
stopping mechanism controlled by the portion of wire reaching from 
draw plate to drum ; if this breaks the drum stops. A ‘** er” against 
the wire on the drum prevents its uncoiling either breakage or 
when the wire has left the draw plate. Further, stopping mechanism is 
combined with the drum and reel standard, and operates when the 
standard is overthrown or moved out of its proper position. 





| 417. Rattway WuHeets, £. A. Jefferys.—Dated 31st January, 1877.—(Not 


proceeded with.) 2d. 
This consists in inserting a slit ring in an inclined groove in the inner 
phery of a tire, sufficient ining outside the groove to bear 





peri etal r g 

against an inclined edge of a retaining ring to hold the tire firmly to 

the wheel. 

418. Repucixe THE Friction or VessELs 1x Water, J. I. Thorneycroft, 
—Wated 3lst January, 1877. 6d. 

The bottom is formed with an external cavity into which air is forced 
so as to displace the water, and replace air that may escape. The air is 
carried with the vessel over the surface of the water. 

421. Evecrric Loos, A. M. C.ark.—Dated 81st January, 1877.—(A com- 
munication.) 6d. 

The winged screw has its journals in boxes in a vase; the fore journal 
terminates @ screw ina chamber, which screw turnsa tootbed 
wheel having aside pin, which once in each revolution presses up a 
hinged lever against a spring, and also a rod (jointed to the lever) passing 
upward through an india-rubber diaphragm, so that the end of the 
latter uces contact of the bent overlapping wires of the circuit con- 
veyed by the cable. 


422. Purirication or Gas, 7. N. Kirkham, D. Hu'ett, 8. and J. Chandler. 





—Dated 1st February, 1877.—(Complete.) 4d. 
In a cylindrical vessel works a having a series of connective 
tube (cr volutes or louvar) with sufficient t the gas to pass 


The tubes are wetted (in the rotation) by water in the cylinder, 
and gas in its passage comes into contact with the w: surface. 
426. Uritisine Reruse Acrp Liquors, W. Cormack.—Dated 1st February, 
1877.—(Not proceeded with.) 2d. 

The liquors are those used in preparation of iron and steel for coating 





with metal to produce muriate of ammonia, they are treated with chloride 

of sodium, sulphate of ammonia, ammoniacal liquor. To produce sul 

of and Glauber salts, with chloride of sodium, soda ash, sulphate of 

ammonia, ammoniacal liquor, &c. 

427. Dritiine anp Turnine Cytinpers ror Borer Fives, &c., H. G. 
Jordan.—Dated 1st February, 1877. B 

This consists of an arrangement of two head stocks with jaw plates and 
jaws to hold and rotate the articles between them, with two slide saddles 
on the bed, on each of which are one or two cross slides, carrying an 
upright pillar which has one or two slides on it. Each slide carrying a 
horizontal drill spindle parallel to the head stock spindles. The slide 
saddles are actuated by screws which can be ; am e 
two slides carrying the pillars on eacb may be connected by a right and 
left rounded screw for adjustment simultaneously or separately ; like- 
wise the slides carrying each drill on each pillar. 

428. Sconinc Bituiagps, W. Walton.— Dated lst February, 1877. 6d. 

This consists in making numerals on an endless belt, and by making an 
aperture in a second endless belt which passes, round drums, round 
the first, covering it. The aperture is brought in succession over the 
numerals, exposing one ata time. The two driving drums at each end 
are connected by toothed wheels, so that the belts are moved in opposite 
directions. Again, one row of numerals is made to answer for both spot 
and plain pointers, one pointing upwards the other downwards; the 
pointers are moved by screws acted on by ratchet wheels and click at the 
ends, Or the single row cof numerals may be marked on a dial having 
two pvinters, 

431. Taps or Cocks, L. Pope.— Dated 1st February, 1877. 2d. 

This consists of a conical plug on a corresponding seat in the line of 
flow of water. By depressing its spindle, which passes through a stufling- 
box, the top is opened for this charge, but when the hand is removed the 
plug is forced to its seat by the pressure of the water. 

432. a Laure, J. Stokes.— Dated lst February, 1877.—(Not proceeded 
wit 2d. 

The annular reservoir is connected with the wick case by a vertical tube 
on its under side, containing a fitting tube and an air tube; the former 
reaches up from the horizontal tube to the upper side of the reservoir and 
ending in a funnel ; the latter opens at top into the upper of the 
reservoir and at bottom into the barrel of « stop cock at the = of 
the horizontal and vertical tubes. In one position this cock shuts com- 
munication between the horizontal and vertical tubes, and opens the air 
tube ; in the other it has the opposite effects. 

433. Sarery Nuts, R. J. Hodges and RK. Applegarth.—Dated lst February, 
1877.— (Not proceeded with.) 2. 

In a groove about midway in the interior of the nut is inserted a special 
or series of rings or india-rubber, which present considerable resist 
to unscrewing. 

434. Manixe Governors, H. 2. Newton.—Dated lst February, 1877.—(4 
communication.)—( Not proceeded with.) 2d. 

A piston, which rests on the surface of the water, at the stern, operates 
valves which allow steam, water, orair, to enter or leave, one eud of a 
sccond cylinder, whose piston is connected with the throttle valve of the 
engine steam pipe. 

435. Coatino Vessets, W. Field.—Dated lst February, 1877.—(Not pro- 
ceeded irith.) 2d. 

This relates to an improvement on No. 3101, of 1876, viz., coating with 
waterproof substance (¢ y., marine glue), that surface of the paper which 
is to be laid against the cement. 

436. Piston Rops, &c , J. Arnold and B. J. Guy.—Dated lst February, 
1877. 6d. 

This relates specially to enemas and syringes, in which the piston rod 
is made hollow for oil in (say) asponge ; the piston is double, and between 
the parts the oil is pressed out through apertures in the piston rod, by 
means of a plunger worked by a screw. 

438. Jacgvarp Carns, EF. Weild.—Dated 2nd February, 1877. 8d. 

This consists in pasting together, say, four thicknesses of paper, two 
forming the upper half and two the lower of the thickness of card, 
with bands or tapes of linen or the like, passing across from one card to 
the other, and forming hinges. Machinery tor doing so is described ; 
before the paper and ta) unite, the upper and lower halves of the 
paper pass over surfaces having slits for punches, which punch slits in 
each opposite where the tapes come ; then paper and tapes pass under a 
pressure roller, then a knife completes the slit which separates the cards 
from each other with exception of the connecting tape, and cuts the 
cards to the proper length. 

439. Cincutar Kyitrine Macnines, 7. Coltman.—Dated 2nd February, 
1877. 6 


On a ring-shaped casting are three vertical brackets connected by a 
collar on their inner side, and above this projecting outwards and sup- 
puting a flange over which turns the flange of a cylinder. This cylinder 

grooves on its inner side to receive keys on the outside of the upper 
end of a second cylinder, the lower end of which is worked by a toothed 
wheel and worm. The first cylinder (which revolves with the second) has 
an outside flange, which rides on an inclined ring. In each of a number 
of radial saw gates on its flange, a needle bit slides, with latch needle 
secured; and by means of inclines the needles are caused to recede 
towards and from the centres, securing a thread in the latter case. Within 
the upper end of the second cylinder is fixed a third, the u end of 
which has saw gates, with wedge-shaped screw in each, the inclined end 
of which lies between two adjacent needles, a long loop is drawn between 
-_ a] when the second cylinder is raised, and a short loop when it is 
jowered. 
441. Furnaces ror Metttno Brass, &c., J. Fletcher.—Dated 2nd Feb- 

6d. 


ruary, 1877. 

An outer iron casing, on feet, with bottom door (lined with a fire-cla 
concave disc), ins a shell sustained by a flange at top, and lined with 
fire-clay, resting on an inward flange at the bottom. On the top of the 
outer casing rests a cap with a hinged lid, and an outlet to connect with 
a fiue. An annular passage is arranged round about the middle of the 
outer inside ; this is connected with a blower and has holes on its lower 
side, by which the air passes down and rises into the inner This 
shell contains the fuel and crucible 
443. Fastexinas ror Guioves, A. Fontaine.—Dated 2nd February, 1877.— 

(Not proceeded with.) 2d. 

Metal hooks are fastened on both aides of the slit; to the uppermost is 
secured one end of a strong thin cord, which is passed in a zig-zag direc- 
tion over the hooks on either side. The end of the cord has a stud to fit 
on to a notch on the lowest hook. 


444. SuLpnipe or Sopivm, &c., W. Weldon.—Dated 2nd February, 1877. 
4d. 








This relates, first, to using for reduction”of sulphates of sodium and 
potassium proportions of coke or charcoal not (or hardly) greater than is 
necessary to form CO, with the O of the sulphates; secondly, heating 
the sulphate to fusion in one furnace, then causing it to react on 
dered coke or ch lin a second heated externally, and having all 
its apertures closed 7 the reaction except one for letting off the 
aseous product ; thirdly, drawing off the gaseous product by means of a 
an, air pump, or the like, to facilitate the reaction. 
445. Lisinc Fourvaces, &c., FOR MANUFACTURE AND TREATMENT OF 
Sutpaipe or Sopium, &c., W. Weldon.—Dated 2nd February, 1877. 
4d. 





The furnaces are lined with blocks of artificially agglomerated carbon, 

formed by mixing powdered coke (¢.g.) with gas tar, moulding and 

heating in iron cases. 

446. Looms, WV. H. Rayner.—Dated 2nd February, 1877.—(Not proceeded 
with.) 2d. 

This a B to improved pickers, and an apparatus for regulating the 
position of the picker according to the requi ts of ding the 
shuttle. 

447. Sewrxa anp Brarpina Macuine, A. Petrement and A, V. Deshayes. 
—Dated 2nd February, 1877. 6d. 

This relates to combination in one machine of a universal Seating 
mechanism (like that of the Bonnaz machine) with an eye-poin' 
needle, working with a revolving or reci; ting hook or shuttle or 
other contrivance for forming a stitch; while the needle follows all the 
motions of the mag wy teed presser foot (as in the Bonnaz embroiderer), the 
needle plate with the kk or shuttle and shuttle carrier and apparatus 
for act the same, constantly follow the same axial movements. 
Thus, the universal feed can be combined with the chain, lock, or other 
stitch produced with an eye-pointed needle. 

448. Warer-meters, G. Wightinan and 8, Alley.—Dated 2nd February, 
1877. 


This consists mainly of a horizontal measuring drum in the upper 
chamber, which receives water at a bearing on one side and acts on 
eounting gear at the other. It has radial divisions for four com- 
partments, which are successively filled ; each has an ex stop which 
acts on a weighted lever to hold the drum during filling of a compart- 
ment ; the “4 at length overcomes the lever and the compartment is 

ptied into the ch , whence it overflows through a central 
into a lower chamber, from the bottom of the latter it passes out upwards 
through a {pipe governed by a float valve. In going to the drum the 
water through a check valve, then acts on the under side of a 
piston fh a perforated cylinder communicating with an annular space 
whence there is a to the lower part of the casing. A 
number of holes, however, admit the water into the tube leading to the 
drum. There are several modifications of this valve apparatus. 
There are also arrangements for preventing ution of the quantity of 
air, renewing the air, &c. 

449. Perroratinoe Leatuer, &c., W. Winter.—Dated 2nd February, 1877. 
—{Not proceeded with.) 2d. 
This consists in use of an oscillating cylinder having a rod which 
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both end of which rod is attached to a crank 
Tinton gives {nds ONeuile the other holds the piercing needle, 
whieh Giveal between the holes is varied by moving the cylinder up and 
down. 


450. Winpow BLINDS, J. P. Ottaway.—Dated 2nd February, 1877.—(Not 
with 


apasteus vit winds on a reel on the roller when the blind is drawn 
down. It passes below between two india-rubber pulleys (in a box), one 
of which revolves between two fi on the otber. The blind is heldin 
any required position by pressure the pulleys, which also allow of the 
blind being pulled up or down. 
452. Licntine Fines, 8. Aannington.—Dated 2nd February, 1877.—(Not 

proceeded with.) 2d. 

Gas pipes are arranged as fire-bars. 

453. Steam Bowers, W. Menzies and C. Blagburn.—Dated 2nd February, 


6d. 

To improve the circulation in (say) a double flued multitubular marine 
boiler there are arranged between the two flues and two sets of horizontal 
fire tubes a or series of passages in a vertical plane, opening, < 
their ends (about the level of the top row of fire tubes: t, but 
below water level, and at their lower ends below the level of the fire- 
bars. 


454 Hor Water Borers, &c., 7. 7. Mercer.—Dated Ind February, 1877 


This relates to constructing boilers which are made with horizontal 
pen ey eer een space, and communicating together by 
short flues, 7 casting in segmenta, building up aad 
by iron bolts. A sliding pes is formed ae 


ve running along (within) the of one half and a correspon 
aba es he rods Se te td within the other. 


other half. 
466. Srups on Burtons, M. Strauss “st J. F. Barnett,—Dated 2nd 
to swing or 


February, 1877.—( Not proceeded with.) 
ot Onl Fide tase see turn over edgeways 
along the side of the shank, for insertion in the hole of the shirt ; it may 
back and is retained by a spring. 


4657. Hvrosucpmire or Sopa, &c., W. Moody.—Dated Ind February, 1877. 


—({Complete.) 4d. 
tes of sod: ant, commeninne manufactured by causing 
a solution of sulphide of the to trickle over an ex surface, 
over which a current of sulphurous acid gas is caused to pass. 
Empossina and Pratntina Covers or Boors, &c., J. Richmond and 
W. Whiting. —Voated 3rd February, 18717.—(Not proc eded with.) 2d. 
A bed with table (for the book-cover) is forced upwards at intervals, in 
meer by jointed arms and cam, against the die attached under a heater 
above. On sinking of the bed the table is passed vutwards to get a 
fresh cover, and inkivg rollers pass over the die. 
463. Securine Lips or Tons, D. Bairstowand W. Whitehead.—Dated 8rd 
February, 1877.—( Not proceeded with) 2d. 
A cam or eccentric roller works on an axis supported on the sides, It 
presses on the lid when turned (by a handle). 
ee - Trap, R. Bwart.—Dated 8rd February, 1877. 62. 
consists of a funnel or drum, with lower (narrower) = resting in 
water; a series of grates (the finest at the bottom) fit loosely in the 
fummel; they are for catching any dirt. The funnel is inclosed in a 
cylindrical case. 


465. Praxina Woop, W. Cook, jun,—Dated 3rd February, 1877.—(Not pro- 


ceeded with.) 2d. 

The cutting irons are shaped with a helical twist, and fixed on the sides 
of the spindle, which is square in section and twisted. As one iron is 
finishing, the other is coming into action. A mode of sharpening the iron 
with, ¢g., an emery wheel is d s 
466 Otnrment orn Cosmetics, J. L. MacMilian.—Dated 8rd February, 

1877. —( Not with.) 2. 

This consists in mixing vegetable oil with water in which carbonate of 
magnesia is dissolved with the aid of carbonic acid. 

467. Concrete BuiLpine anv Tice-Facino, W. J. B. and B. J.B. Henley. 
—Dated 3rd February, 1877. 6d. 

This consists of a revolving and self-fastening progr of iron or 
metal. Standards are formed to any suitable length and thickness of 
wood, flanged each side with iron having slotted holes 2ft. apart to receive 
bolts and wall gages or straps. For raising the concrete, a drum on the 
groun@ is used along with a fall wheel on the scaffolding. A chain is 
passed over the wheel, and the two ends are fastened, one on the right 
side, the other on the left, of the drum. To the double ropeare fixed two 
hooks for parts of concrete ; on turning the drum, one part of the chain 
descends while the other ascends. 

468 Farrenino Poutrry, W. C. Kerr.— Dated 3rd Febseuary, 1877.—(4 
communication.) -(Not proceeded with.) 4d. 

The fowls are placed in in a cylindrical frame which rotates on a 
vertical axis, and fed by pushing a nozzle into their throats, connected 
with a cylindrical reservoir of liquid mash, in which is a weighted piston 
which, in its descent, works, by a chain, an indicator above, showing 
ho v much food has been given out. The operator closes a valve on the 
nozzle when the hand of the indicator has come to the proper number. 
473. Tempces ror Looms, J. Turner, 8. Blagbrough, and W. Hollingworth. 

—Dated 3rd February, 1877.—( Not proceeded with.) 2d. 

Inside the outer brass shell is placed a steel disc with boss on the 
under side. A stecl screw is passed through the shell and disc, and 
forms the axis on which the temple works. 


474. Manvracrure or Screws, J. Tangye.—Dated 3rd February, 1877. 


This consists in the use of rolls (with diameter much greater than their 
length) having on their periphery a series of parallel threads at right 
angles to the axis. The axes work in bearings in hollow cylindrical 
frames, by turning which the rolls may be made to cross each other at 
any angle. The frames have also a sliding motion along their axes, and 
are forced towards cach other by a strong spring. By turning a lever the 
frames and (rotated) rolls are first separated, then allowed suddenly to 
close on the blank, which is supported ina hole in a fixed bash. 

475. Fire-anms anp Bavoner Arracaments, J. G. Tongue.—Dated 8rd 
February, 1877.—(A communication. )—(Not proceeded with.) 4. 

This relates to arranging the lever which unlocks the h- 
before opening, so as to move the hammer back just beyond the tion 
in which the sere can fall into the half-cock notch, in which posi it is 
locked 3s ‘ing and closing ; and lecking device for bayonets, con- 
sisting of an pin and spiral s and a stud attached to the tip 
of the stock or barrel; the shank of the pin passes through a 
on the socket of the bayonet, and the spiral spring forces the toe into a 
notch in the stud ; construction of bands, wiping rods, and ramrods, &c. 
478. Looms ror Fancy Goons, W. Shorrock.—Dated 5th February, 1877. 

—(Not proceeded with.) 2d. 

This relates to improvements on No. 1968 of 1875, &. A lug barrel is 
worked on each end of the machine, with the jacks divided into equal 
numbers on both sides, leaning to a top bar outward while inactive. A 
bar of wood is secured across the feet of the heald springs, &c. 

479. Wixpows, 8. Gibbs.—Dated 5th February, 1877. 6d. 

The two sashes are brought into the same vertical line when closed, and 

the top sash,jwhen flowered, is caused to slide down inside the bottom 


481. Biscuits, W.'Gray and A. Harvey.—Dated 5th February, 1877.—(Not 
proceeded with.) 2d. 


This relates to mechanism for aut: positing the soft deugh 
for “drop biscuits” in nearly uniform quantities, on to trays on an end- 
less travelling web actuated intermittently A horizontal plunger above 
forces dough from a hopper above ugh arow of nozzles, which are 
then pressed down and deposited on the tray. An automatic air valve is 
fitted in the front part of the compressing chamber. 

482. Uritisine Resipvary Oxipes oF Iron, R. Main. — Dated 5th 
February, 1877. 4d. 

This consists in mixing the oxides with blackband, or clayband, or 
other ironstone, and calcining the mixture. 

483. Uvurrine, Mortisina, anv S.orrine Woop, J. Orlowski.—Dated 5th 
February, 1877.—(Not proceeded with.) 2d. 

The work is moved in a trough in a bed plate towards a lever of the 
second kind (with long handle) supported on a standard, and having near 
its fulcrum a slot which acts on a projection from a socket (for the tool) 
capable of sliding up and down in guides, 

485. Stoves or Fineetaces, C. Young.—Dated 5th February, 1877.—(Not 
proceeded with.) 21. 

The stove is placed in front of a cover over the usual fireplace. The 
flue passes through the cover. Air passes through a chamber at the back 
< ~ fire-box and issues (heated) into the room, through perforations at 

e top. 

436. Lron anv orneR Mears, W. Drake.—Dated 5th February, 1877. 2d. 

To improve the quality, a compound of pul Spanish 
— ~y barytes, and bulleck’s blood is mixed with the melted metal 

nthe furnace, 


oe. Bee Water rrom Wes, W. Mather.—Dated 5th Febrwary, 1877. 


This is to separate the top water from the bottom water, so that only 
the latter may be discharged at the top. To the lower end of the rise 
pipe is attached a bush with (say) four vertical slots, in which are studs 
nxed (\nteriorly) on a bush attached to a pipe which collects the bottom 
water. Above the slots, outside, are packing rings of vulcanised india- 
rubber with metal washers between. “As soon as. the bottom is 
t N hy of the upper pipes ry A the one bush to oe ae — the 
o: her; causes jon 0! packing rings and latent expan- 
sion, £0 as to close the bore hole. san 


tically d. 








488. Treatina sg J. BR. Johnson.—Dated 5th Febrwary, 1877.—(4 


communicat 
The sewage, after removal of tho larger aolid contents, is treated with 
solution of sulphate of alumina ( from shale and sulphuric acid), 
then sufficient milk of lime to any resid The 
mixture is passed through a stirr well into tanks worked on the 
intermittent and coutinuons system. The sludge is dried and powdered 


for manure. 
489. Weavers’ Suvrties, W. R. Lake.-—Dated 5th February, 1877. 6d. 
This relates to making a sheet steel shuttle with a brass facing along 
the side, which facing runs alongside the reed of the loom , also making 
a shuttle of two steel shells, with a steel tip at each ond, secured by steel 
cross pieces. 
492 Generatino Evecrriciry anp Motive Power, P. Sablochkof.— 
Dated 5th February, 1877. 64, 
The current is produced by the reaction of fused nitrates (nitrate of 
soda by pref ) on carb matter, the latter forming the 
fo ped pole and the former the positive. The crucible itself in which 








trate is fused may form the itive electrode (or platinum may be 
used). Much gas is given off, it is collected in a boiler to be utilised 
as motive power. By mixing motallic salts with the nitrates the 
intensity of the action may be lated, and metallic deposits o| 
on the positive 
493. Ventitatine Rooms, &c., J. B. Sears.—Dated 6th February, 1877. — 
Not proceeded with ) 2d. 
The base part of the lower sash is ‘orated and a metal frame with 


wire gauze panel inserted. An arrangement fitted with pulleys, cords, &c. 

(for opening or closing) is inserted in perforators in the base of the upper 

495. pr pecan mena FROM ANNEALING Forwaces, P. Rich- 
arme. 6d, 


This consists in use of au endless travelling table consisting of three 
chains connected by notched transverse pieces forming open work, or by 
boxes, for the whole length of the cooling chamber; the annealed 
articles are placed one by one at the end next the annealing furnace, 
and removed at the other end. 

498. Sueppixc Apparatus For Looms, J. Skinner.—Dated 6th February, 
1877.—(Not proceeded with.) 2d, 

Cords pass from the upper bars of the heddles over pulleys to looped 
wires carried by two pendant levers which are caused to recede from. and 
approach each other ; one of these carries.a.Jacquard barrel, the other a 
number of eyed needles —— on. bell-crank levers, whose horizonta) 
arms have holes to engage with hooks on the outer end of the heddles, 
whenever the arms are raised by action of the large barrel and the out- 
ward movement of the outer pondant lever raises those heddle levers, 
the hooked wire of which are engaged at the time. 

499. Bueacuine Powper, N. B. Cook.—Dated 6th February, 1877.—( Not 


Heat is plied to ee sorption of the chlorine by the lime, which 
ap! pro al of the yy the lime, w 

is laid in much greater depth and agitated. : 

500 Sream Sena, J. M'Kenzie.—Dated 6th February, 1877.—(Not pro- 


The vertical cylindrical boiler has an internal cylindrical space at the 
lower part communicating with a central uptake. The space is divided 
diametrically by a water space extending from the bottom, up to near the 
bottom of the central uptake. The fire-bars are at the bottom of the 
semi cylindrical chambers, each of which has a separate fire door. 

502. Screw Weencues or Spannegs anp Gas Gaipa, T. Chatwin.—Dated 
6th February, 1877. 6d. 

This consists in mounting the milled ecrew of the movable jaw, in 
Budding’s spanners, on a hinged lever axis pressed into its normal posi- 
tion by a spring, and raised by a thumb plate for ready adjustment; also 
raising, instead of the milled wheel, a sliding toothed bolt worked by a 
lever in the movable jaw, the lever being pressed outwards by a spring, 
so as to press the sliding bolt into gear with tke rack teeth. Two sliding 
a sometimes used, side by side, with diff jal arrang t of 
tecth. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


In meeting the requirements of merchants, who are hastening 
their autumn em a few departments of the finished iron 
trade are in brisk operation. The aggregate demand is not, how- 
ever, sufficient to afford much more than half work to the whole of 
the hands and the machinery. 

Sheets still receive most attention, yet some sheets may be 
bought at half-a-crown per tou less than three weeks since. 

Hoops and strips are also selling somewhat more freely. The 
same may be said of rods, chiefly for rail-making. Prices are firm 
at last quotations. 

Bridge, girder, and boiler plates are all quiet. Prices are upheld 
at our list by the leading firms. 

High-class bars are in improved request upon the week, and 
£8 10s. and £9 2s. 6d. is being obtained for hant bars by the 
chief bar firms. Common bars are still the subject of much com- 
petition, and lower prices regulated transactions to-day (Thursday) 
in Birmingham, and yesterday in Wolverhampton, than have been 
quoted for years past. It was possible to have bought a bar which 
would bear some hammering upon the smith’s anvil at as low a 
figure as £6 2s. 6d. per ten; whilst round bars from cinder pigs, 
suitable for fencing, might be got at only a little over £5 15s. 
per ton. 

Pigs were to-day upon plentiful offer. Native and foreign pro- 
ducers were alike anxious to book orders. Prices display only 
little change, but any alteration.was towards easier prices. The 
facility with which by the use of foreign iron of different qualities 
an excellent mixture is obtainable, is telling upon the al!-mine 
department, as to which the stocks are steadily increasing. Never- 
theless makers mostly declive to book orders at less than £4 per 
The tendency to firmness in this department of the pig 
i is i ingly perceptible, and the strong quotations ure 
being upheld by reduction of make. To the reduction consequent 
upon the putting out of the last furnace blowing by the barbor’s 
Field Iron Company, Bilston, is now to be added that which will 
follow upon the putting out of one of the furnaces of the Tame 
Iron Company, also of Bilston. 

Both these firms are makers of all-mine iron. Nor are the pro- 
ducers of a less valuable product disposed to increase the stocks 
which they too and are unable to dispose of. Following in 
the wake of their competitors im Yorkshire, in Lancashire, and in 
Derbyshire, they have steadily dropped their prices for some 
months past. Consequently one of the furnaces of the Willenhall 
Iron Company has also just been blown out. To this list another 
furnace has to be added—namely, one belonging to the Darlaston 
Steel and Iron Company. 

The reduction represents a proportionate decrease larger than 
that which has characterised the pig iron trade of South Stafford- 
shire in any one fortnight for some tme past. The number of 
furnaces now blowing is under fifty, notwithstanding that the 
furnaces standing number 149, and that in July, 1870, 110 were in 
blast 


Alike in Birmingham and in Wolverhampton, the attendance of 
leading members of the iron trade was prejudiced by the oceur- 
rence of the autumn meeting of the Iron and Steel Institute in 
Newcastle. 

Some improvement was reported in the few departments of the 
coal trade. rs are evincing a disposition to i their 
stocks, The prices quoted this afternoon for fuel required by the 
iron makers and manufacture:s throughout the greater part of 
South Staffordshire, were generally stronger than before the recent 
drop. At thesame time weakness appeared in respect of the coal 
sold about the West Bromwich district, and in some of the exten- 
sive pits, the nearest to West Bromwich in the Dudley district, 
This 1s traceable to the starting of the Sandwell Park Colliery, and 
the terms upon which'the proprietary of that concern are making 
a business. Those terms are 8s. perton forlumps. The minimum 
for the Earl of Dudley’s furnace coal is 9s per ton. 

The drowning out of the collieries in the Bilston district had led 
to a considerably’ i demand in the localities nearest to 
Bilston which have lately been opened up, but the exp nses of 
working in these localities are frequently so great in consequence 
of the intrusion of green-rock, that at the prices now alone 
obtainable the business leaves but little margin for profit. 

Touching the district trades, it is to be reported that malleable 











castings are busy for nearly all classes of consumers, The engineers 





are doing as much as recently in pumps and lifting tools, but the 
heavy foundries have slightly less to do. Common chains and 
anchors are not in brisk demand; the higher class goods keep 
proportionately better, and this ratio should be increased by a 
reduction of 10s, a ton, which has been declared as the result of the 
drop to that extent in the best finished iron. There has lately been 
a reduction of 5 per cent. in plate locks. Pressed iron butt Linge 
are reduced equal to74 per cent. net ; the disc unt staniing at, for 
best, 524 to 574, and for common at 624 and 654 percent. Heavy 
wrought nails for use on ship board, in India, and by the coopers 
are a little easier in price, and are less nezlected. 

The Earl of ee announces se his prices of limestone at his 
quarries are now:—Grey crystalline for blast furnace purposes 
4s. 6d. per ton ; and blue or thick bed for agricultural and peat 
purposes, 4s. per ton The new rates are ar duction of 6d. per 
ton, the result of a drop made in quarrymen’s wages. 

The dispute in the nut and bolt trade as ‘0 a reduction of wages, 
which has lasted over eighteen weeks, is at last in a fair way for 
settlement by arbitration. 

In North we. , A ot 2. 





inal quotations for marked iron 
are—crown bars, £7 10s.; best, £8; best plates, £9 5s.; inclusive of 
cost of d-livery equal to that to Birmingham, Manchester, and 
Liverpool; to London 10s, perton extra Unmarked iron isselling 
at lower rates. Fewer turns have been worked du:ing the week at 
the bar mills ; and plates are by no means in good :iemand. There 
are, however, some fair inquiries, and the trade wears a less dis- 
couraging aspect. Pig iron and ironstone continue in but poor 
request. Coal, alike manufacturing and domestic, is being fairly 


t. 

A step that is generally understood to be a imi toa 
general reduction of wages in the iron and coal industries of North 
Staffordshire has been taken by Messrs Stanier and Co., colliery 
owners and ironmasters, of Silveriale, Apedale, and Chesterton. 
On Saturday that firm gave notice to their miners, furnacemen and 
artificers, numbering about 2000, that existing contracts would 
terminate in a fortnight. A drop of 10 per cent. is anticipated by 
the firm’s workpeople, with the exception of the forgemen, who 
are unaffected. It is not expected that the operatives will offer 
any serious resistance to the new terms. 

The shareholders of the Gloucester Wagon Company have con- 
firmed the resolutions passed at a recent ex i meeting 
authorising the directors to reduce the capital of the company, 
upon the understanding that no such proposal will be made before 
the next annual meeting. After anxious consideration and consul- 
tation, the directors have come to the determination to leave 

tters for the p t as they were, and the resolutions that were 
cenfirmed were simply of an enabling character. Perhaps no reduc- 
tion will be necessary in a year’s time. 











THE NORTH OF ENGLAND. 


(rom our own Correspondent.) 

THE iron market beld at Middlesbrough on Tuesday of this week 
has been remarkably dull, the attendance on ‘Change having 
been much more limited than usual, maivly in conséquence of the 
fact that so many of the trade are taking part in the proceedings of 
the meetings of the Iron and Steel Institute held this week at 
Newcas'le Generally speaking, quotations have undergone no 
appreciable change, prices being based on 403. 9d. net cash for No, 3, 
and 40°, for No. 4, less 1 per cent. The output of iron continues 
very large, being considerably in excess of the actual bond fide 
requirements of consumers, but at this season the supply is brought 
rather more near to tlie level of demand by the requirements on 
account of export trade, more especially by such continental 
countries as are likely to be interfered with by the interruption 
of winter navigation. The statistics of the trade as far as they 
have already been made up irdicate a considerable increase in 
the output as compared with either last year or any previous 
twelve months, and although stocks have undoubtedl 
lated to a much larger extent than is altogether desirable or indi- 
cative of perfect soundness in the trade, the legitimate c msump- . 
tion has been on the whole maintained better than could have 
been expected, and indicates that Cleveland iron continues to 
find a market in consequence of its ptional cheap , where 
more costly brands are unable to d any attenti The 
low range of prices continues necessarily to afford much anxiety to 
the trade. So long, however, as Cleveland commands the cheapest 
iron, so long must she command the most extensive markets. 

So far as the finished iron trade is concerned, there is little. to 
add to what has been said on former occasions. There is a good 
deal of interest felt by most iron manufacturers in the discus- 
sion by the members of tbe Iron and Steel Institute this week 
as to the possibility of so far improving the iron of Cleveland 
consistent with the maintenance of low prices, as to induce a 
larger demand for that commodity, and to enable it more suc- 
— to compete with, or adapt it for the manufacture of 
stee 

On the whole there is a very fair demand for the various kinds 
of coal, but although coslowners have tried their utmost to make 
processes square so far with the cost of production as to yield 
them a fair margin of profit. their efforts have been largely un- 
satisfactory. It is an evidence that the actual quantity of coal 
passing from the collieries is not falling off that the mineral 
traffic receipts of the North-Kastern Railway Company for the 
week entiing Saturday last show an increase of £386 on the corre- 
sponding week of last year, and, upon the whole, it, it may be 
said that the mineral traflic of that system up to the present time 
has not shown 1877 to a disadvantage as compared with 1876. 
Several local disputes are still pending at different collieries, more 
especially at the Ryhope Colliery, where the strike of the pitmen 
still x i ttled. It is believed, however, that the men will 
soon yield to the influence of wiser counsels. 




















NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Tuene are still no signs of returning animation in the iron trade 
of this district, which all through continues in an extremely 
depressed condition. Raw material is now quite a drug in the 
market. notwithstanding the present limited production, as not 
only are the actual requirements for local consumption very much 
decreased, some of the large firms not melting a third of their 
usual quantity in ordinary times, but considerable quantities are 
being put upon the market and worked up in the place of pig iron, 
and altogether orders for raw material are very difficult to secure, 
Prices, however, show no material change, as makers finding the 
iron is not wanted, and that consumers have not sufficient con- 
fidence in the future, even with the tempting offers now made to 
them to enter into speculative purchases, now app tly see the 
uselessness of making reductions which secure them no return in 
the shape of increased business. a 

Lancashire makers of pig iron, with their present low prices, 
are securing a larger share of the local business than they have besn 
doing of late, but-the orders coming to hand are still very small, 
and scarcely do more than keep going the very few furnaces now 
in blast, wh:lst- heavy stocks continue to be held at the local works. 
There is, however, no indication of any further downward move, 
nor are makers disposed to sell beyond this year at the prices now 
quoted. Lancashire pig iron delivered into the Manchester 
district may therefore be said to be firm at 51s. to 52s. per ton 
for No. 3 foundry, and 50s. for No. 4 forge, less 24 percent. With 
regard to the local hematite trade, there is at present so very 
little of this class of iron being made in this district that a report 
can have little material value, aud must be confined to the state- 
ment, that the production of the two or three furnaces in blast is 
generally being disposed of, and prices are without change. 

North-country makers still maintain a firm tone, but Middles- 
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brough iron, in the face of the keen competition of local brands, | older steel in many respects and Siemens steel in others, 
is now difficult to sell in this district. Sellers, however, are not} but up to now nothing is in the market which is equal 


disposed to take less for g.m.b. delivered into this district than 
48a. 9d. to 49s. 3d. per ton for No. 3 foundry net cash, with a 
reduction on these figures of 6d. per ton for No. 4 foundry, and 1s. 
per ton for No. 4 forge. i te 

The finished iron trade continues in a very languid condition, 
and the anticipated improvement in the shipping trade has not 
been realised. Very few orders are being given out, and for these 
there it so much competition that, although the generally quoted 
prices are without change, there is a tendency towards weakness 
in values. For delivery into the Manchester district Middlesbrough, 
Lancashire, and Sheffield bars are offered at £6 10s. to £6 12s. 6d. 
per ton, and North Staffordshire ditto at £6 11s. per ton, although 
generally it is only for quantities that these two figures are 
accep 


There is no improvement in the position of the various works in 
this district. Forges and foundries as a rule are only running a 


few days a week, and havea considerable portion of their plant | 
stopped ; cotton machinists are worn | —_ — — —— | 
the prevailing depression in the staple industry of this district, and | Enoli 

: : although in odd cases here and there they are | a 


eneral engineers, 
aie good orders, one firm, having, I understand, just received 


to the fine tool steel produced by some of the leading local manu- 
facturers. Houses'of this class, which were largely engaged in the 
American trade, are now very indifferently supplied with orders 
thence. One old-established firm, Sanderson Bros. and Co., 
Limited, last year set up works in the United States for making 
cast steel on their own plan, and are said to have succeeded 
moderately well. It may interest many of your readers to learn 
that Sanderson Bros. and Co., Limited, and Newbould and Co., 
Limited, have amalgamated, the leading shareholders having long 
been the same in both. All the old brands for steel files and 
saws, &c., will still be used, and orders will be dealt with just as 
before, although the two businesses will be carried on in the same 
premises—partly new—at Newhall, Sheffield, Both firms are 
amongst the very oldest of the town or neighbourhood. 





For edge tools there is a moderately brisk call, although recent 
advices from New Zealand and Australia report that those 
markets are fully stocked and likely to be glutted by over con- 
signments, and by the speculative shipments of American and 
erchants. These advices also reiterate the former 
warning, that unless we show more quickness in the adaptation 


| of new patterns we shall inevitably be entireiy ‘‘run out” of 


an order for about a score of locomotives, have as a rule little | the Antipodean markets by the American-made goods. In‘ ad- 


beyond local work on hand, 
In the coal trade there is no material change to notice. 
generally best coal still moves off only very slowly, and common 


coal, with the continued depression in the iron and other manu- 


facturing trades, is quite a drug in the market. 
fuel are more 
a short time 


Engine classes of 


material fall in price is noticeable. The average pit quotations 


may be given at 10s. per ton for good Arley, 8s. to 8s. 6d. for | 


Pemberton four-feet, 6s. to 7s. for common coal, 4s. 9d. to 5s. 3d. | 


and 5s. 6d. for burgy, and 3s. 3d. to 4s. and 4s. 6d. for slack. 


The gas coal season is now practically closed, there being very 
few contracts which have not been settled or already tendered for; 
and the chief feature of the season has been the very low price at | 
which consumers have been able to secure their supplies. 

The shipping trade is extremely dull, and to secure orders such 
excessively low figures are quoted that remunerative business is 
almost out of the question. | 

There is a quieter feeling this week in connection with the | 
hematite iron trade, although the position of the market has not | 
been materially disturbed. Revupel pesetie of forge iron have been | 
placed in the market une: ly, owing to the depression now | 
existing in the South Wales tin-plate trade, and the makers who | 
have had these stocks to di of have pted, in some instances, 
lower prices, and iron is still being offered at these low rates ; but 
it is not likely to be so long, inasmuch as makers, generally speak- 
ing, have sold their output forward to such an extent that they 
can maintain a very firm tone, and refuse to sell except at full | 
prices{current. The disposition of the trade in general is un- 
doubtedly steady, and it is thought by those well informed on trade 
matters that the ease in the spirit of the market at present 
observable in the forge department will soon give place to the old 
state of things, and the makers during the winter will be fully | 
employed on fair prices. Large deliveries of pig iron are still bei 
made to the Continent, and good orders on this account are still 
in hand. Activity is therefore observable in the shipping trade. 

The demand for steel is better at the present moment than it has 
been for some time. The works in the district are in full opera- 
tion, and have orders in han 1 which are likely to keep them well 
furnished with work, not o ily during the remainder of the year, 
but for some time during the year ensuing. The trade now being 
done in railway steel is much larger than has been done at any 
time for the past two or three years, and local mills are in full 
swing both in the execution of continental, general, foreign, and 
home orders. There is a fair request for merchant steel. 

Iron shipbuilders have many vessels on the stocks, but new con- 
tracts will soon be wanted to keep the men fully employed. 

es iron-workers are not busy, but are doing a quiet 
trade. 

Engineers are actively employed in the marine department, but 
in the general trade there is a dull tone. 

Iron ore steadily maintains its value, and liberal sales have lately 

been made. 
A very quiet trade is being done in coal, and steam qualities, 
though selling more freely, are at unchanged values. 
Mr. W. M. Murdock, assistant manager of the Barrow Hema- 
tite Iron and Steel Works, was presented with a magnificent 
service of plate on Saturday by the employés of the company, 
on the occasion of his retirement from that position to take charge 
of uhe Barrow Steel Casting Works, the erection of which are 
now being proceeded with. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the iron trade there is but little change from week to week, 
although some people are of opinion that what little alteration is | 
occurring is in an improving direction. At some of the foundries 
and other works not purely devoted to merchant iron making | 
there is said to be rather more in hand, and prospects are reported 
to be more hopeful than for some time back. At the same time, 
other gentlemen in the trade say that matters are quite as dull as 
they have been at any time these twelve months, and that they 
cannot see the possibility of any real change for the hetter 
for at least another year. This, however, may be a pessimist 
view, and seems to be overborne by the facts which keep 
transpiring now and then, and by the circumstance that 
at several places near this town, and in other parts of the 
district, extensions of existing works and new concerns are 
in hand. Between Sheffield and Rotherham, a small Bessemer 
plant has recently been put down, but it is not, I believe, con- 
templated to go into the rail trade at present. In the same 
neighbourhood are new wire, &c., works, and near Rotherham 
there are two or three new establishments of various kinds, The 
same state of things exists at Barasley and other local centres of 

pulation, and is evidence that there is some confidence in the 

uture, no matter how dull the present may be. 


There have been but few sales of pig iron in the open market 
during the week, the only transactions of which I have heard 
having been in Derbyshire foundry numbers, and small parcels 
of Scotch for fine machine castings. In hematites there appears 
to be a fairly good business doing, as at many of the local Bessemer 
establishments large deliveries are being effected. The stocks of 
this kind held in the vicinity are now considerable, as buyers 
find they can now purchase more cheaply than for three years 
past. Should the rail trade continue active it is more than 
probable that hematite pigs would go up. The older rail mills 
are poorly engaged, however, one of the principal of them 
here having only tramway orders in hand at present. I hear that 
Mr. Holland has effected many of his improvements in Brown, 
Bayley, and Dixon’s rail mill at Attercliffe, and I am told that 
it is now regarded as the model mill of the country—which it has 
been pronounced to be by most competent authority. It is more 
than ever certain that all the older rail manufacturers are entirely 
out of the market until their plant is wholly re-arranged and 
modernised. of the newer concerns of this class here are 
now fully employed, and likely to remain so, whilst three of the 
chief pioneers in the trade remain almost idle. 

The cast steel trade, for a century the leading industry of Shef- 
field, continues exceedingly {quiet, and many of those in the 





which is not sufficient to keep them | 
more than partially employed. | 
House | 
fire coal in some quarters meets with a rather better demand, but 





business are beginning to despair of there being any chance of 
future prosperity. Bessemer material is certainly replacing the 





dressing his workpeople on Saturday last, the Master Cutler of 
Sheffield (Mr. David Ward, of the firm of Ward and Payne) 
made some interesting statements. Fourteen years ago, he said, 
they were edge-tool manufacturers only, but they then began 
making sheep shears, and by pushing in Australia and elsewhere 
they had made a trade which was, he believed, three or four 
times as large as any other in the town. They had also turned 


= iful, and not so readily disposed of as they were | their attention of late to the Cape market, and had succeeded 
k, but it is only in the inferior sorts that any | beyond expectation both at the Exhibition and in getting orders, 


the latter being at least ten times greater than they ever hoped 
for. In referring to the labour question, Mr. Ward said he 
believed that the shortening of the hours of labour was quite 
equivalent to putting on a protective duty by the nations abroad— 
quite equal to that tax put on by America to exclude British 
manufactures. 

Nothing more has been heard of the proposed reduction of South 
Yorkshire and Derbyshire miners’ wages, and there is every 
reason for supposing that the proposition will now be allowed to 


| future rate of 


= 


pay should be adjusted by arbitration. With this 
arrangement the men declined to comply, insisting that a basis for 
arbitration should be arranged before they returned to work, The 
resolution now arrived at by the employers is that arbitration 
should ayy upon the basis of the present state of the trade on 
the Clyde, the arbiters to be left to lead any evidence they may 
deem necessary as bearing upon the question. The shipwrights 
have agreed to this basis of arbitration, and should the whole of 
the other trades accept it, work will be immediately resumed, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE announcement that the Barrow-in-Furness Iron and Steel 
Company have invested a large capital in sinking for coal mines in 
Wales has aroused a good deal of speculation in the district, and 
it would not be a matter of much surprise if the sinking were 
supplemented by the erection of works in the neighbourh It 
is stated that the company have already dispersed £500,000 in their 
effort to get the well-known Cribbur vein. They have no} suc- 
ceeded so far, but from the veins already won prospects appear 
tolerably good. 

A reduction of ae at Briton Ferry and at Dowlais is to be 
carried out, but whether confined to a section, or to include the 
whole of the workmen, is not yet known. If the labourers come 
within the a their wages will be amongst the lowest yet 
given. The tendency at some of the works is to bring the lowest 
scale to an unprecedented minimum—ls, per diem ! 

One gratifying feature in the present dearth of trade is that 
bars are in more frequent demand, Spain figuring ce ene om 
the books. Holland also continues a good customer Rr sheet i 

There has beeu no improvement in the tin-plate trade worth 
recording, and the orders held are being worked to a conclusion 
without any others of note coming to hand. Makers have for 
some time materially reduced their stocks, and the next few weeks 
promise to be an important epoch, and some considerable conten- 
tion is expected in the placing of the next quarter’s business. 
The only’ pm feature noticeable is that buyers are pressing very 
much for delivery. 

In a run through the Neath Valley I was pleased to see some 
active work going on at Glynneath, in the arranging of sidings in 





lapse. The coal trade generally is rather better, the tonnag 
carried by all the railways to London during August having been 
453.865 tons, of which the Midland carried 122,179 tons; the 
London and North-Western, 102,320 tons; the Great Northern, 
78,809 tons; the Great Eastern, 54,886 tons; and the Great 
Western, 86,195 tons. 

A circular has just been issued by Mr. Alexander Macdonald, 


M.P., as President of the Miners’ National Union, to the whole of 
| the miners of the kingdom, in which the new doctrine of the limi- 


tation of production is explained, advised, and recommended. 
The production is to be limited until the middle of November, 
when a further conference will be held to see how the plan works, 
and to continue it. Mr. Macdonald’s address concludes with a 
rhapsody which appears to be absolutely inexplicable. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is at least one respect in which the diminished produc- 
tion is manifesting its effect upon the pig iron trade. During the 
last few weeks, the deliveries into store were much larger than 
had been anticipated, but they are now materially reduced, and 
there is thus an early prospect of the supply being brought into 
closer approximation with thedemand. About 900 tons of pig 
have been added to the stock in Messrs. Connal and Co.’s Glasgow 
stores since last week, making the total there now close upon 
160,000 tons. But though the stocks are thus sensibly diminish- 
ing, there are no signs of an improvement in the trade. The 
foreign demand, upon which a great deal depends, is quite disap- 
pointing in extent, the returns being now so low as to wipe off 
week by week a portion of the small comparative increase which 
existed, as compared with the shipments of the previous year to 
date. Our arrivals from the North of England, on the other hand, 
which had been unusually low for a couple of weeks, are again 
large, which shows that our iron manufacturers, whenever they 
have the least expectation of better trade, from the settlement of 
labour disputes or other cause, are ready to resort to the cheaper 
Cleveland brands, which are found, with a judicious admixture to 
produce really good and satisfactory work. Warrants have fluc- 
tuated somewhat in price, and on some days there has been a good 
business ; but the demand for makers’ iron has been moderate, 
with little alteration in values. The number of furnaces im blast 
is 87, as compared with 118 at the same time last year. 

Business was done in the warrant market on Friday forenoon at 
54s. 4d. to 54s. 3d. cash, a large number of transactions taking 
place, whilst in the afternoon the figures were 54s. 3d. cash, and 
54s. 444. one month. A large business was also done on Monday 
at 52s, 14d. and 52s. 2hd. cash, 54s. 3d. fourteen days fixed, and 
54s. 44d. one month open. On Tuesday a steady business was 
done at 54s. 14d. cash, The market was very quiet on Wednes- 
day, when a thousand tons were done at 54s. 14d. cash. To-day— 
Thursday—the market was also quiet, with 54s, 2d. cash paid for 


| 2000 tons. 


For makers’ iron the inquiry has been quiet but steady, only a 
few changes having taken place in prices, which are now as 


| follows :—Good marketable brands, f.o.b. at Glasgow, No. 1, 


56s, 6d. ; No. 3, 52s. 6d.; Gartsherrie, No. 1, 62s. 6d.; No. 3, 55s.; 
Coltness, No. 1, 67s. 6d.; No. 3, 55s. 6d.; Summerlee, No, 1, 60s.; 
No. 3, 54s. 6d.; Langloan, No. 1, 63s, 6d.; No. 3, 55s. 6d.; Carnbroe, 
No. 1, 57s. 6d.; No. 3, 53s. 6d.; Monkland, No. 1, 55s. 6d.; No. 3, 
52s. 6d.; Clyde, No. 1, 57s. 6d.; No. 3, 53s.; Govan, at Broomie- 
law, No. 1, 56s.; No. 3, 52s. 6d.; Calder, at Port-Dundas, No. 1, 
6ls.; No. 3, 53s.; Glengarnock, at Ardrossan, No. 1, 60s.; No. 3, 
54s. 6d.; Eglinton, No. 1, 56s.; No. 3, 52s, 6d.; Dalmellington, 
No. 1, 55s. 6d; No. 3, 53s.; Carron, at Grangemouth, No. 1, 65s.; 
ditto, specially selected, 70s.; No. 3, 64s,; Shotts, at Leith, No. 1, 
6ls. 6d.; No. 3, 56s.; Kinneil, at Bo’ness, No. 1, 56s. 6d.; No. 3, 
52s. 6d. 

Last week’s shipments of pig iron from the Clyde amounted to 
8690 tons as compared with 10,303 in the corresponding week of 
1876. The imports from Middlesbrough, at Grangemouth for the 
week were 5440 tons as against 5890 in the corresponding week of 
last year. | i] 

Manafactured iron of all sorts meets with only a moderate 
demand at the former rates. Last week’s shipment of iron manu- 
factures from the Clyde embraced £4700 worth of machinery, 
shipped to Adelaide, Manilla, and Calcutta; £11,000 pipes and 
tubes principally for Rio de Janeiro in implement of a large con- 
tract with the Brazilian Government; £2500 galvanised iron for 
Manilla; and £1700 miscellaneous articles, 

There is no improvement to be noted in any department of the 
coal trade this week. 

In the month of June last, when the miners of Lanarkshire were 
advised by their leaders to press for an advance of wages, most of 
the men continued at work, on being informed by their employers 
that they were not in a position to grant their request. There 
were,’ however, a few exceptions, among them being the miners 
employed at Haugh-head Colliery, near Hamillton, belonging to 
Messrs. Merry and Cunninghame. These men went on strike and 
remain-d out till last week, when they returned to work at the 
advanc : they had sought of 1s. per day. 

Actuated by a desire to terminate the present deplorable state of 
matters, the Clyde shipbuilders held th ting in Glasgow 
a few Cays ago, with the object of devising if possible some means of 
satisfyiag the workmen. It will be remembered that several weeks 
ago the masters withdrew the lock-out and invited the men to 
return to work in the meantime and at the old wages, until the 











with works which have been idle some time. 

Bwllfa Colliery has been at a standstill for the last week, on 
account of a breakdown in the machinery. 

a progress continues to be made with the new 
collieries in the neighbourhood of Makers Yard and Mountain Ash. 
At the latter place the water has been troublesome up to a recent 
date, but it now appears to be overcome. The question of water 
is one of the greatest moment with deep sinkings near the centre 
of the coal basin, and if the two new collieries placed at the 
centre almost of the Welsh coal basin are satisfactorily carried 
out, a very difficult problem will have been solved. For a 
considerable period the known and approachable Welsh veins will 
afford the amplest exercise of capital and energy in development, 
so all speculation as to veins underneath the Channel may well be 
left alone; but it is worthy of note that the progress of the 
Severn tunnel is watched with a good deal of interest, and that 
men of eminence in mining engineering allege that a time will 
come when “undersea” collieries will form a part of mining 
adventure. 

My budget of coal news this week is scanty. The depression in 
our French trade continues, and the total of coal exports during 
the past week do not amount to more than 91,000 tons. There is 
also a falling-off in patent fuel and coke, and small coal is now 
tipped universally as rubbish—that is, small steam; for small 
bitumi the d dis fairly maintained, and of this the Mon- 
mouth works get the largest share. 

Coal prices in South Wales rule the same. Best steam atill 

egar have been idle of late, and only 


commands 10s, to 10s. 6d. at port f.o.b. 
The I yey mills at 

two rail mills are at work out of five. Some surprise has been 

exhibited at the delay in beginning the steel works at this place. 

At Sirhourry the blast engine and flues are under repair, and for a 

time there will be a stoppage, as new tubes have to be supplied. 
Dowlais sent off 360 tons of rails this week to Sandjeford. 











Sovra Keysinetoy Musgum.—Visitors during the week ending 
Sept. 15th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,457 ; mercantile marine, building 
materials, and other collections, 2922. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 6 p.m., Museum, 
1680; mercantile marine, building materials, and other collections, 
133. Total, 17,192. Average of corresponding week in former 
years, 18,447. Total from the opening of the pve 16,616,470. 


THE Department of Standard Weights and Measures has been 
recently applied to by engineers for the weight of a cubic foot of 
water. The legal weight of a cubic foot of water depends on the 
interpretation of the Acts 5 Geo. IV., c. 74, ss. V. and XIV., and 
22 and 23 Vict., c. 66,8. II. By the latter Act the cubic foot is 
declared to weigh 62°321 lb., when the water is of the temperature 
of 62 deg. Fah., and the barometer is at 30im. The weight of a 
cubic foot of water adopted in this country differs, however, from 
the weight of the cubic foot calculated in terms of the scientific 
units adopted in other countries, and further inquiry into this 
matter appears therefore desirable. 

**T once heard a capital rejoinder to ‘The Ladies’ by a Glasgow 
gentleman. After ire < the usual compliments, he said he 
would conclude in the language of one of our greatest modern 

** * They are here as a boon and a blessing to men, 
Like the Pickwick, the Owl, and the Waverley Pen.'” 
—The London Scottish Journal, Sample box, assorted of all the 
kinds, 1s. 1d. by post. Sold everywhere. Patentees: Macniven 
and Cameron, 23 to 33, Blair-street, Edinburgh. Penmakers to 
her Majesty’s Government Offices.-—[ADvr. } 
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CONTINUOUS BRAKE TRIALS IN GERMANY. 


Iy our last impression we noticed in somewhat general 
terms a report on the important series of brake trials 
carried out in Germany. We now pro to consider 
more in detail the statements contained in the report in 
question. We have already described the system adopted 


apparatus did not always work with as much exactness as 
could be wished. If the error was in the contacts acted on 
after the brake was applied, the error is of local import- 
ance, affecting the curve for some 100ft. only, but if the in- 
accuracy exists between points A and B, Figs. 2 and 3, the 
initial s , and, consequently, the whole curve, is affected. 


in testing the brakes. We have now to deal with the 


We find this rising velocit; cosa Sr at trial grounds 
results obtained. 


A and B, the Vacuum brake curves being most affected and 
the Heberlein least. 





MOMENTUM 
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Fic. 1.—Conrectrp Averace Curves or Repuction or Momesitm, Srrep ox Arriyisc Tur Brakes beise 46°6 Mives an More. 


Engine and tender, braked, 44 tons ; unbraked, 12 tona ; total, 56'tons. Six carriages, braked, 48 tona ; unbraked, 24 tons ; total, 72 tons. Weight 
of train, braked, 92 tons ; unbraked, 36 tons ; total, 128 tons.— The brake block pressure is given in percentage of weight of braked portion of train. 


The stops were made on two distinct trial grounds| Thecurve has to be drawn by hand through the isolated 
A and B, the first being situated on a down incline of | points given by the contact apparatus, and though this 
1 in 125, and the other on a level, both pieces of line being | method has the disadvantage of uncertainty, it affords 
straight. The contact pieces of the electrical apparatus for | some security that any inaccuracy in the contact apparatus 





A 8 100 150 on 2S0 Joo 550 4 $0 sso ‘OC 6sce 
‘ENGLISH 2 400 so 0 6 
Fic. 2.—Correcrep Curves or Repuction or Momentum, Speep at Potnt OF APPLICATION OF BRAKES, 55°9 Mites an Hovur. 
Engine and tender, braked, 44 tons ; wnbraked, 12 tons: total, 56 tons. Six carriages, braked, 48 tons ; unbraked, 24 tons ; total, 72 tons. Weight 


of train, braked, 92 tons ; unbraked, 36 tons ; total, 128 tons. 


taking the speed during the stop were placed at intervals | at one point does not iftterfere with the accuracy of the 
of 33} metres (109ft.) along tbe trial grounds, the initial | curve as a whole ; an inaccurate speed given by a contact, 
8 was taken by contact pieces at points A and B (see | bends down or elevates the curve in its immediate neigh- 
igs. 2 and 3), and the corrected curves attain the proper bourhood, but does not influence the total length or 


speed at a point midway between them. The brake was | general angle of the curve. A scale painted on the rails 





Fic, 3.—Correcrep CURVES oF Repuction or MomentuM, Sreep av Point oF APPLICATION OF BRAKES BEING 46°6 MILES AN Hover. 
’ 


Engine and tender, braked, 44 tons, unbraked, 12 tons ; total, 56 tons. Twelve carriages, braked, 96 tons ; unbraked, 48 tons ; total, 144 tons. 


applied at the sound of a fog signal placed at B in Figs. 2; showed the distance in which the stop was made. 
y i i he : i i 3 v 
and 3, and at the beginning of the curve in Fig. 1. 
It will be noticed that 











Weight of train, braked, 140 tons ; vnbraked, 60 tons : 


remarks was not used officially, but for purposes of com- 
parison, and was found to give very accurate results, 

The curves are corrected and reduced to a common basis 
by first drawing an average line of all the curves made by 
one brake under similar conditions; the influence of 
gravity and the friction of the train are allowed for; and 
the curve is translated to the correct speed; all that 
now remains is the undue brake block pressure. When 
a brake has fairly settled down to its work, the rate 
at which it diminishes the momentum is shown by 
the angle of its curve, and the ratio between any per- 
centage of brake block pressure and its correspondi 
angle was found from the di of the Vacuum a 
Westinghouse brakes, and the undue brake block pressure 
allowed for and reduced accordingly. The commencement, 
therefore, of these average curves is alone given, as the 
different brakes being reduced to the same ultimate fric- 
tion, the angle due to that friction once fairly attained, is 
maintained, and the lines run parallel until the whole of 
the momentum is destroyed. 

In the majority of the trials a brake block pressure was 
exerted on the braked wheels of engine, tender, and 
carriages of only 50 per cent. of the insistent weight. In 
those stops where the collective brake block pressure was 
87 + ig cent., the engine had but 50 per cent., while tender 
and carriages had 100; and in the final trials, where, 
as will be seen, only the Westinghouse and Steel 
brakes put in an appearance, the collective pressure 
of 113 per cent. was obtained, by the engine having 
50, the tender 100, and the carriages 150 per cent. 
pressure on their braked wheels. It appears that wheels 
in the back portion of a train are less easily skidded than 
those in the front, possibly because any moisture or dirt 
that might tend to act as a lubricant is squeezed off the 
rails by the successive action of several wheels. 

It will be seen by the figures in the table on the next 
page, that, in nearly every case, the brakes acted more 
effectively on the second trial ground B. This is probably 
due to the cast iron brake blocks being heated by the 
vom just previously made at the trial ground A, as, 
unlike wood, cast iron holds better when warm. 

We are glad to see that German engineers do not share 
the fear that is entertained by some engineers in this 
country, that placing brakes between the driving wheels 
tends to strain the main frame, or break the crank pins or 
coupling rods. A 50 per cent. brake pressure would put 
a tensional strain of three tons on each of the main frames, 
which, being about a quarter of a ton to the square inch, 
is hardly likely to severely test them. 

The new and excellent idea of placing all the brakes on 
an equal — as regards leverage, has made these trials 
the most conclusive and satisfactory that have yet taken 

lace; but we think it was in the power of Herr Biite and 
bis colleagues to have materially added to the value of 
these trials, and to have still more thoroughly tested the 
relative merits of continuous brakes. We are aware that 
express trains in Germany are shorter and lighter than 
those in this country, but it is to be borne in mind that if 
six vehicles be taken as representing an average German 
express train of the present day, increased commercial 
activity, the growth of traffic, and the possible conveyance 
of third-class passengers by all trainsmay soon, as in England, 
materially increase the length of fast trains. It is with long 
trains that continuous brakes are most needed, and, we 
believe, best tested, the difficulty of communicating the 
power along the train increasing more or less rapidly 
according to the nature of the brake. A brake that may 
act powerfully when applied to only four carriages and an 
engine and tender, barely deserves the name of “con- 
tinuous” if, when applied to a long train, it fails to do 
better than ordinary hand brakes, with guards on the 
gui vive. We repeat, therefore, that experiments with 
very short trains and a low brake block pressure, hardly 
show whether a brake is truly continuous or not; and if 
it be, it is imperfectly tested under conditions that do not 
fully exhibit its efficiency or the reverse. 

A trial should aim at fully and distinctly showing the 
differences that exist between good and bad systems of 
brakes, and we think diluting the brake power by the 
addition of unbraked vehicles is calculated to diminish the 
difference between a good and a bad brake. To take an 


total, 200 fais, 


extreme case, suppose a continuous brake applied to the 
| We hope in our next impression to give some of the | tender and one vehicle in a train, would it stop in less dis- 
e curves often show an increase | curves as they were originally taken, but meanwhile may tance than if the fireman and guard used hand brakes? 


of velocity after steam is shut off and the brake applied ;| mention that they are similar in form to those made by | Some trials were made with trains of twelve carriages, 70 
this, of course, is impossible, and shows that the contact | the Westinghouse speed indicator, which the report per cent. of the weight of the whole train being braked; 
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the brake block pressure was therefore but 35 per cent. of 
the weight of the whoie train; and even in the trials of 
the Westinghouse and Steel brakes with 113 per 
cent. brake block pressure, 72 per cent. only of the train 
being braked, the total brake block pressure was reduced to 
but 81 per cent. of the total weight of the train. Taking 
100 per cent. as a fair brake block pressure, and braking 


all the twelve carriages, the brake block pressure would 
have risen to 94 per cent. of the weight of the train; and 
we believe this is quite attainable in every-day working. 
Such a trial would have shown what amount of power the 
brakes were capable of exerting, and would probably have 
shown a greater difference in the results produced by the 
different brakes. 


Final Table of Results, Corrected for Speed, Friction of Train’s Gravity, and Undue Brake Block Pressure, Trains 
consisting of Engine Braked on the Driving Wheels, Tender Braked on all Wheels, Four Carriages Braked and Two 


Unbraked. 
| 
Pressure on brake} 
blocks in 


Distance from 
point of applying 








Percentage reduction of momentum, 














S k A ys ] ? : 
Aithe ver | percentage of brake to point Trial 
ee weight of at which the Ps 33 ; \ | =e ack ground, 

hour. braked portion |. momentum is Westinghouse. | Heberlein, Steel, Smith. 

of train. reduced, as shown. 
— 
Feet, 
{ 17°82 13°65 12°76 11°0 A 
46°6 50 437 . 
20°63 17°65 15°53 14°99 B 
55°9 50 656 25°74 19°96 21°93 20°14 B 
| | Ly 
| ( 59°43 39°57 40°85 No results. A 
46°6 87 656 
| 60°32 54-04 48°50 No results. B 
(, 75°98 Not tried. 51*35 Not tried. | A 
46°6 113 433 4 | 
(| 60-24 Not tried. 44°37 Not tried. B 
46-6* 50 984 54-70 39°13 35°13 41°89 B 


* Note, last experiment made with trains of twelve carriages, eight being braked and four unbraked. 





THE INSTITUTION OF NAVAL ARCHITECTS. 
No. IL. 

Ix our issue of the 31st of August last we called atten- 
tion to the formation of the Institution of Naval Architects; 
to the objects its founders set themselves to promote, 
and to the position into which it has drifted after more 
than seventeen years of existence. We also stated that 
we intended in a future impression to refer to the defects 
that are to be found in it; to the causes of its decline in 
public estimation and influence, and to the means by 
which it might be possible to avert such decline and make 
it as useful and important as it ought to be. 

If the list of officers, members, and associates of the 
Institution of Naval Architects be examined, it will be 
found to contain almost every name of eminence in con- 
nection with naval architecture and marine engineering. 
All branches of these professions are very fully represented 
in it. The best known naval architects and marine engi- 
neers in the country, and belonging both to the Admiralty 
service and the mercantile marine, are now members of this 
Institution, and with them are many distinguished scien- 
tific men, the subjects of whose research are more or less 
allied to those discussed by the Institution. There are 
also to be found among the members many naval officers, 
and officers of the mercantile marine, who take an important 
part in its discussions and proceedings. As far as the 
individual capabilities of the members are concerned, they 
are of the very highest order, and are the best this country 
can produce. This is tantamount to saying that the Insti- 
tution of Naval Architects reckons among its members 
the greatest masters of their art to be found in the world. 
An independent authority upon this point—Chief Engineer 
King, of the United States Navy—has just reported to his 
Government that in the course of a visit he made to all 
the European naval countries for the purpose of watching 
naval progress, he found Great, Britain to be the most 
important field of observation for the study of naval 
architecture and marine engineering ; that he found little 
of value in modern war ship construction to have origi- 
nated with continental naval architects and engineers, and 
in consequence of this he spent in this country the 
greater part of his time abroad. This is a very high and 
fiattering testimony to the ability of the naval architects 
who have designed our present navy; and as all of them 
are prominent members of the Institution of Naval Archi- 
tects, it is also an evidence of the talent and capacity the 
Institution contains in this branch of the profession. It 
is now fast becoming, however, equally strong in other 
branches, as most of our eminent mercantile shipbuilders, 
naval architects, and engineers, are now to be found side 
by side with the Admiralty and other constructors of war 
ships. 

The Institution has thus the highest talent in existence 
at its disposal, and it remains to be seen why the full 
benefit of this is not realised, and why, instead of guiding 
public opinion, and exercising a commanding influence 
upon shipping questions, it has become silent upon almost 
every subject of importance, and, when it has spoken or 
acted, has been treated with indifference. The primary 
defect to be observed in it, and the chief cause of its failure 
is, we believe, to be found in the nature of its constitution 
and government. It consists of a president, twenty-six 
vice-presidents, thirty-nine members of council, 170 
members, and 241 associates. The president, vice-presi- 
dent, and members of council are nominally appointed or 
selected by the members at each annual meeting, but really 
they are appointed in the first instance, and re-appointed 
each succeeding year, by the council itself. The bye-laws 
state that both members and associates of the Institution shall 
be eligible for election as president and vice-presidents, and 
that “members only shall be eligible for election as 
members of council at the annual general meeting.” This 
is the only provision made in the bye-laws and regula- 
tions for the election of president, vice-presidents, and 
members of council. No form of election is provided for the 
purpose of ensuring that the choice of the members shall fall 
upon those persons they consider best qualified to become 
officers of the Institution; and there is no restriction what- 


ever put upon the number of such officers that may be 
elected. The practical result of this is that the officers of 
the Institution for the time being keep in their own 
hands all such matters as the addition of members to the 
council, and the re-election of themselves at the termina- 
tion of each year of office. The president simply announces 
at each annual meeting of members the decisions of the 
council, an asks for the formal confirmation of the same 
by the meeting. None of the members down to the 
present time have taken any real part in the election of 
their officers. They have allowed these officers to re-elect 
themselves year after year, and to add to their numbers 
as much as they please, by electing any persons they have 
felt inclined. This practice has been very prejudicial 
to the Institution, because a general impression existed 
that its affairs were managed by a clique. That there 
have been grounds for this impression there can be little 
doubt. When the officials of an institution have the whole 
management of affairs practically in their hands, and 
elect whom they please, and as many as they please, into 
their own circle, the whole business, as a rule, falls into 
the hands of a few, and the institution degenerates. 
The Institution of Naval Architects has formed no excep- 
tion to this rule, and for many years it has been known 
that it has been practically worked by a small section of 
its officials who happen to hold public appointments, and 
to have a powerful infiuence in consequence over many of 
the members. This section has really controlled the pro- 
ceedings of the Institution, and is responsible to a great 
extent for its shortcomings. It has added to the council 
from time to time such names as it has thought fit, and 
has been strong enough to cause effect to be given, at 
various periods, to the policy that has best suited their 
purposes. There has never been any healthy public feel- 
ing created among the members and associates in connec- 
tion with the management of the Institution’s interests 
and affairs. They have felt themselves at the mercy of 
the council, which is numerically so strong as to be able to 
prevent discontent from becoming formidable at the 
annual meetings; and they hayg in consequence given 
way, and subsided into a state of indifference. 

The Institution of Naval Architects will never be a 
really representative and influential Institution, nor 
become worthy of the name it bears, till this state of 
things is entirely changed. During the last two or three 
years we are happy to say that some of the leading mer- 
cantile shipbuilders and naval architects have been made 
members of council; but enough has not been done in 
this respect. The council should go further than they 
have done, and instead of trying to appease the growing 
discontent by taking into their midst a few members 
connected with the mercantile marine, whom they them- 
selves select, they should take the bold and disinterested 
course of leaving the election of all officials of the Institu- 
tion to the open and unbiassed choice of the members. 

The Institution of Naval Architects has not borrowed 
its system from outside sources, but has constructed it for 
itself. The Institution of Civil Engineers, with a total 
number of members, associates, and students of over 3000, 
has one president, four vice-presidents, and fifteen other 
members of council. The president, vice-presidents, and 
twelve other members of council belong to the class of 
members, and the remaining three members of council to 
the class of associates. These officers are elected by ballot 
ata general meeting of members, and are chosen from a 
list containing twenty-nine names that is presented by the 
council at an ordinary meeting held previous to the annual 
meeting. Each member and associate may erase any 
names from the balloting list and insert a corresponding 
number of others in their place. The meeting at which 
the balloting takes place chooses its own scrutineers, and 
the ballot remains open for one hour. The Institution of 
Mechanical Engineers has a total number of members of 
nearly 1100. Its officers are chosen annually from among the 
members, and consist of one president, six vice-presidents, 
and fifteen members of council. The president, vice- 
presidents, and five members of council in rotation retire 
each year. The candidates for these positions are put in 

| nomination at the general meeting preceding the annual 





meeting, when the council presents a list of its retiring 
members, who offer themselves for re-election, and any 
member is entitled to add to it. The ballot list of the 
proposed names is forwarded to the members, who select 
those names they prefer, and then return the list. The 
lists are opened in the presence of the council on the day 
of election by a committee appointed for the purpose. The 
Society of Engineers, with about 400 members and associates, 
has a council which consists of the president, three vice- 
presidents, and eight members. Seven past presidents are 
council members e.r officio, and the honorary secretary has a 
vote. All the council members are elected annually b 
ballot, in nearly the same way as that just described. 
The Institution of Engineers and Shipbuilders in Scot- 
land has about 450 members, associates, and graduates. 
The council consists of a president, three vice-presidents, 
ten members of council, and a treasurer, all of whom are 
elected from the class of members. No member of council 
holds his office for more than two years, and every retiring 
official is ineligible for re-election until he has been a year 
out of office. One-half of the whole council retires each 
year in rotation. The officials that are required to supply 
vacancies are elected by ballot at the annual general 
meeting. 

When we compare the constitution of these successful and 
important institutions with that of the Institution of Naval 
Architects, with rather over 400 members and associates, 
and 66 officers, we are struck with a fundamental differ- 
ence, While the first named have a small fixed number 
of officers elected by ballot by the members, the latter have 
a very large number of officers, which, large as it is, is 
unlimited. We look upon the system of appointing the 
officers of the Institution as very defective, and as being 
the chief cause of the unsatisfactory position it is in. 
If any of the members are really desirous of making 
the Institution useful and powerful, we are satisfied 
they will only do it by completely reforming their 
system of government, and assimilating it to that 
of the other institutions to which we have drawn 
attention. The number of the officers must be strictly 
limited to the requirements of the Institution. They must 
all be elected by the members, not formally, but really, by 
ballot or otherwise, and must be dependent upon the repu- 
tation or influence they may have with the majority of the 
members for their positions as officers, The Institution 
might now very well take up a new position, and 
make a fresh start. The most distinguished naval 
architects and marine engineers in the country are 
to be found among its members, and it only remains for 
such an organisation to be adopted as will enable the 
talents of the individual members to be made of some 
effect in carrying out the objects for which they have 
combined. 

It will be seen upon reflection that the Institution must, 
if this change is made, become as much a professional insti- 
tution as the Institution of Civil Engineers now is. The 
honours it has to confer upon its members will be as much 
prized as they are in the sister institution, and will have 
as high a professional value. The dignity of office will 
give its holder a professional status that will be sought 
after by every member of ability, and that will form a sub- 
ject of just pride when attained. At the present time the 
officers are so numerous as to lower the status of this class 
of members, and they are elected and re-elected in a way 
that confers no distinction upon themselves or mea- 
sures in any way their professional reputation. The 
appointment of officers by the members will not only make 
official position at the Institution real distinction, 
and as such a worthy object of competition, but it 
will also inevitably lead to the business being differently 
conducted, and conducted in a way that will best pro- 
mote the interests of the Institution. If the council 
is made to be a really representative body its opinions 
and decisions will be received with respect by the pro- 
fession and the public, as the expression of the collective 
wisdom and experience of the profession, which is certainly 
not the case now. 

We have treated this point at some length, and have 
done so because it is a most vital one, and because we ho’ 
to see it receive the attention it»deserves from the 
Institution of Naval Architects. It is not necessary to 
enlarge further upon the many advantages that are to be 
gained by self-government, as compared with government 
by a self-elected and practically inexhaustible body, These 
will occur to the mind of every person who reflects upon 
it. We have said enough for our present purpose, and 
must leave the question to be dealt with by those who have 
the power to do it. 








Crvit AND MECHANICAL ENGINEERS Soctety.—The society 
during the autumn recess has visited the following interestin, 
works viz.:— Richmond Water Works, Truman Hanbury and Co,’s 
Brewery, New Law Courts, and Lloyd's Papsr Mills Bow. The 
visits to works supplement the annual reading of papers on 
Engineering subjects,|\during the winter session, and form instructive 
and social gatherings for the members and their friends, The last 
of these visits was paid to Lloyd’s Paper Mills on the 22nd inst, 
The works find employment for 180 men, women and boys. The 
mechanical power is supplied by 5 boilers to 10 steam engines of 
300-horse power collectively and the quantity of paper manu- 
factured weekly at this establishment slone, is forty-two tons, 
the proprietor having other mills at Sittingbourne. 


FIRE IN THE AMERICAN PATENT Orvice.—The West and North 
Upper Halls of the Patent-office building, Washington, one of the first 
Government edifices, were destroyed by fire on the 24th inst. A 
large quantity of models, the number of which is estimated at from 
50,000 to 75,000, were consumed by the flames. Many of them 
had been stored as rejected models, The loss includes models of 
some of the most important inventions extant, and a number of the 
valuable records pertaining thereto. Drawings and records of 
a great many models being in a lower story were saved. All offices 
subordinate to the department of the Secretary of the Interior, 
except the pension office, were located in the building. Their 
documents were saved, but in such a confused state that business 
will be seriously interfered with. Many of the lower rooms were 
flooded. Help was summoned from Baltimore. The loss is heavy, 
but itis as yet impossible to give any estimate of it. The fire 
originated in the south-west corner of the building, and is believed 
to be owing to an accident, 
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KAILWAY MATTERS. 


Tue extension of the Great Western Railway between West- 
bourne Junction and Southall will, it is expected, be opened for 
passenger trifftic at the commencement of next mouth, 


Apvices from Buenos Ayres state that Congress has been 
debating a project for constructing a steam tramway to the 
frontiers of Bolivia, a distance of 250 miles. The estimated cost 
is £700,000 sterling, on which it is sought to obtain a Government 
guarantee of 7 per cent. 


THE Madras Railway have been obliged to order from England 
20,000 tons of coal, The consumption in November last was esti- 
mated at 1300 tons per month, but now it has increased to 2200 
tons. Tt isestimated that the stock now on hand and expected will 
provide for about ten months’ consumption. 


Some time since we noticed in favourable terms some sample 
blue bricks manufactured at the Piercy Blue Brick, Tile, and Pi 
Works, West Bromwich, Staffordshire. Our oyitiion as to the 
merits of these bricks has been endorsed by the Great Eastern 
Railway Company, who have given a very large onler for the bricks 
in question for use at Liverpool-street station, “. 


On the 29th of August a large and highly influential meeting 
was held in the Bombay Town Hall,+for the purpose of 
petitioning the Governor of Bombay to urge upon the Govern- 
ment of India the earnest desire of the inhabitants of the 
Bombay Presidency that the whole of the line from Ahmedabad to 
Ajmere should be constructed on the broad gauge. Mr. Donald 
Graham presided, and several of the leading inhabitants made 
exhaustive speeches on the subject. The meeting was very enthu- 
siastic, and unanimously passed several resolutions; one of thanks 
for the sanction which had been accorded by her Majesty’s Secre- 
tary of State to the construction of the line; a second adopting a 
petition in favour of the broad gauge, and a third electing » depu- 
tation to present the petition. 


A MEETING to promote the scheme to establish a railway to 
Abbotsbury by the Dorset coast was held at the Royal Hotel, 
Weymouth, on Friday afternoon. There wasa large and influential 
attendance, Mr. R. P. Edwards, of Bath, being in the chair. The 
chairman explained that the object of the railway was to open up 
the mineral wealth of Abbotsbury, and that eventually the line 
would be extended, if practicable, to Chard or Axminster. Mr. 
Shore stated the line would complete direct communication from 
Paddington by the Dorsetshire coast to Land’s End. Mr. Man- 
field, of Portesham, also addressed the meeting in favour of the 
scheme, and on the motion of Mr. Shore, seconded by Mr. Cockeram, 
it was unanimously resolved to establish the railway. The pro- 
ceedings concluded with a vote of thanks to the chairman for 
presiding. The line will be a branch of the Weymouth Railway, 
starting at Upwey and passing through Broadwey and Portesham, 
the length at present contemplated being 64 miles. Abbotsbury is 
rich in iron and stone mines, and coal has, it is said, been found in 
the neighbourhood. Nearly £4000 was taken in £10 shares. The 
Parliamentary bill for the railway was introduced five years ago, 
there being six petitions against it, and £7500 was expended in 
meeting the oppositi The sch was then abandoned; but 
this year, the bill having been passed, it has been determined to 
go on with the work. 





THE final result of railway working in 1876, as shown in the 
several reports to the Board of Trade on capital, traffic, and work- 
ing expenses of the railways of the United Kingdom, by Messrs, 
Cleratt and Giffen, may be stated briefly as follows :—The 
extent of the system has been increased very little during the year, 
only 1°3 per cent ; but the double mileage has increased 3 per cent., 
showing the conversion of single into double lines. The capital 
at the same time has increased 44 per cent., but part of the 
increase is in nominal capital only ; and the capital per mile open 
has increased 3°l per cent. The ordinary capital has, however, in- 
creased more slowly than the total capital, or only 2 per cent. 
At the same time the traffic has increased 1°6 per cent., or rather 
less than the rate of increase of capital ; but the working expendi- 
ture has increased more slowly still, or only 0°9 per cent.; sv that 
the increase of net earnings is 2'4 per cent., more nearly approach- 
ing the rate of increase of capital. The receipts, expenditure, 
and net earnings per train mile bave all decreased slightly. The 
result is (1) a slight diminution of the percentage of net earnings 
on the whole capital—viz., from 4°45 to 436 per cent., a reduction 
which would be still less in reality to those concerned, allowing for 
the increase in nominal capital only as distinguished from an 
increase in actual capital outlay ; and (2) a rather larger but still 
not a large diminution of the Gividend paid on the ordinary capital 

-viz., from 472 to 4.52 per cent., a diminution which would also 
be less if allowance were made for the infusion of merely nominal 
capital. These are the results in a year in which the increase of 
traffic has been at a lower rate than at any time since 1858, the 
average rate having been in that period 526 per cent., while last 
year it was only 1°59 per cent. They are also the results at a time 
when the rate of working expenses is at a high level compared 
with the whole period prior to 1872. The result to railway 
capitalists in the circumstances cannot be deemed unfavourable on 
the average, though the average is, no doubt, composed in part of 
some unfavourable extremes, As regards the public use of rail- 
ways, the facts stated as to the increase of third-class traffic, as 
well as of minerals and goods conveyed, would appear to show that 
that use has been increased in 1876 in a greater degree than the 
return to the owners of the railway system. 


Mr. J. Rowand, Division Engineer of the Philadelphia and 
Atlantic City Railway, writes to the Railroad Guzette:—‘‘ It may 
be interesting to your professional readers to see this report of the 
most rapid railway construction on record. The Philadelphia and 
Atlantic City Railway is fifty-five miles in length. Ground was 
broken about April 1, 1877, and the first train was run over the 
road July 7. The deepest cut is 30ft.; deepest fill, 35ft.; largest 
single excavation, 40, cubic yards; embankment, 30,000 cubic 
yards. An embankment of 23,000 cubic yards, 1800ft. long, was 
made in one week from date of its t. The method 
of construction are original with the officers of the road; and are 
of considerable interest to the profession. Five miles of track 
were laid in one day. There are over one hundred bridges and 
culverts ; aggregate length of three longest, 1300ft., one of them 
with 100ft. draw. The trial trip was made July 7, one and three- 
quarter miles of track being laid on that day in advance of the 
train, delaying it two hours; the road has 44,000ft. of wharf in 
Camden, built in two months, and has for its depdts, offices and 
excursion house Centennial buildings, known as Centennial Com- 
missioners Building, La Fayette Restaurant, Board of Finance 
Building, Centennial bank Building, Car Annexe to Machinery 
Hall. The equipment of the road is, cight locomotives, forty- 
four passenger coaches, sixty freight cars. Gauge, 3}ft. Average 
cost of grading, 10 cents per cubic yard of excavation and embank- 
ment. ‘Total cost of construction and equipment, 770,000 dols. 
The line is as yet incomplete, but when brought to grade and com- 
pleted according to engineer’s plan it will be equal to any road in 
the United States for safety, speed, and comfort. T. F. Wurts, 
consulting engineer, constructed the road and organised the train 
force. Eight trains a day—four of them opposed—were run under 
his government, before the erection of telegraph line, at a speed 
of twenty miles per hour and with no great detention. The tele- 
graph line is now in working order and superintendent appointed, 

rains run through in two hours with no stops. A single train 
has carried 2300 passengers each way. When we see trains of 
twenty-nine passenger cars, running at a speed of thirty miles per 
hour over a line of fifty-five miles in length which was commenced 
less than four months ago, the rapid stride of railroad progress is 
manifest. The engineer corps were employed night and day, 
sixteen hours being an average day’s work for the consulting 


engineer.” 








NOTES AND MEMORANDA. 


THE quadiuple system of telegraphy, the last importation from 
America, is now being tried on a wire between Liverpool and 
London, The experiments bid fair to be successful. 

THERE is in the office of the Warden of the Standards a collec- 
tion of ancient standards of the time of Henry VII. These ancient 
weights and measures are interesting, both as works of art and on 
account of their historical associations. It is proposed to transfer 
them to the South Kensington Museum, so that they may become 
more accessible to the public view than they are at the above 
office. 

One of the largest gold balances in the world was, says the 
American Manufacturer, recently made for the United States 
mint by Henry Troemner, of Philadelphia. The beam measures 
5ft. Gin. in length, is mounted on agate bearings, with a capacity 
of 10,000 troy ounces (about 600 lb.) in each pan, and is sensible to 
one grain when loaded. Over twenty million dollars of gold pass 
over this balance yearly. 


OnE of the disadvantages observed in the experiments made with 
the howitzers for the new siege train has been a tendency to jump 
when fired, but it wasto some degree doubtful whether the motion 
was communicated sufficiently early to affect the accuracy of the 
aim. Special ——— have, therefore, been made at Shoebury- 
ness to obtain information on this point. It was found that when 
standing on its ordinary carriage and fired at 2600 yards the 6°3in. 
howitzer recorded an average error of sixty-two yards in range, 
whereas when weighted with about three tons of iron the error was 
reduced to thirty-four yards, which was again further reduced to a 
mean error of eleven yards only when the howitzer was subse- 
quently lashed to a fixed platform. 

At the August meeting of the Bonn Society of Naturalists, it 
was reported that the directors of the Imperial Mint of Germany 
have recently ordered of Herr Stern, at Oberstein, several abso- 
lutely correct normal weights, made of rock crystal, which are to be 
used for the control of gold coins. These weights have the great 
advantage that it is unnecessary to determine the specific gravity 
of every weight, and in the case of measures to find the thermal 
coefficient of expansion of every measure, as both are as nearly 
constant as possible. They have been found the same in all the 
specimens of rock crystal yet examined, viz., specific gravity at 
0 deg. C. = 2°6506 reduced to water at 4deg. C. Coefficient of 
expansion for 1 deg. C., parallel to the axis, 0°0000075in., i.e., 
seventy-five ten-millionths of an inch per inch, 

EXPERIMENTS made by Dr. Bornstein show that the electrical 
conductivity of the metalloids selenium and tellurium increases if 
exposed to the action of luminous rays, which is the same effect in 
the case of platinum, gold, and silver, and it is thought probable 
that sensitiveness to light is a general property of all metals. Two 
methods of measuring the resistance were used to avoid mistake. 
He summarises as follows: (1) The property of experiencing a 
diminished electrical resistance under the influence of luminous 
rays is not confined to the metalloids selenium and tellurium, but 
belongs also to platinum, gold, and silver, and in all probability 
to metals ingeneral. (2) The electrical current diminishes both the 
conductivity and the sensitiveness to light of its conductor, but 
both of these, after cessation of the current, gradually acquire their 
former values. 

By numerous experiments it has long been found that one who 
observes and records an occurrence always gives a result which 
differs from the exact truth. Even where the observer has been 
trained and skilled in observing events like those in an experiment, 
the rule is the same. He recorded the time too early or too late. 
The error will appear in each experiment, and always of the same 
amount, If the record was too late in one, it invariably was too 
late. This habitual difference between the time as noted by an 
observer and the actual time of the happening of the occurrence 
is what has been termed the absolute personal equation of that 
observer. It represents the amount of error which he will always 
make, It has been found to differ with the different persons tor 
the same class of events, It also differs in the same person for 
events of different classes. The time required to observe and 
record the happening of a sudden and unexpected spark, for 
instance, is always greater than that required in the case of the 
expected appearance of a letter or figure thrown upon a screen. 
The equation also differs according as the facts are observed by the 
use of one of the senses or of another. The time required for 
some of the senses to convey intelligence to us is far greater than 
that required by others. 

On the Pacific coast of South America, extending from the fourth 
to the fortieth degree of south latitude, about 2400 miles along the 
slope of the Andes tothe sea, in Bolivia, Peru, and part of Chili, there 
has been found a line of deposits of sodium nitrate, the “‘ Peruvian 
nitre.” The beds are of variable thickness, covered by from one to 
ten yards’ depth of earth and half-formed sandstone. The dry soil of 
the greater part of this rainless country is pervaded, in some degree, 
with this deposit. The mummied remains of the old Peruvian 
people are embalmed with it by the earth in which they are buried ; 
and its crystals glisten on those = relics which were presented 
in the Peruvian department of the Centennial Exhibition, and 
those brought to this country by Dr. Steere. It has been estimated 
that in the Province of Tarapaca, within fifty square leagues, the 
quantity of the nitre is not less than 63,000,000 tons. The appro- 

riation of this vast resource has been taken up rather slowly, but 
much increased for ten or twelve years past. Vessels laden 
with it go to the coasts of manufacturing countries. At Glasgow 
the works devoted to the production of ordinary saltpetre from the 
nitre of Peru extend over acresof ground. In 1868, 100,000,000 lb. 
were used in Great Britain. As yet it has been applied to the 
nourishment of crops only to a limited extent. But this seems to 
be its chief destination, and for this use it lies in the earth, a vast 
mine of wealth, for the disposal of coming generations. When 
multiplied population puts the sustaining power of the earth 
really to the test, this fund of sustenance on the Peruvian coast 
may come to outweigh in value the gold and silver mines of the 
Californian coast. 

AT a recent meeting of the California Academy of Sciences, Dr. 
James Blake read a paper on the temperature and organic remains 
in Tahoe and Echo Lakes, 
mountains he lost his note-book, but he related from memory the 
principal facts observed. Inthe examination he used, among other 
things, a Casella deep-sea thermometer. In the middle of July he 
found the surface water of Lake Tahoe at the temperature of 
62 deg., when the temperature of the sir was ranging from 36 deg. 
to 76deg. Near the south shore the temperature of the water 
would rise during the hottest part of the day, but would return to 
62 deg. at sunrise though the air was 36 deg. This high tempera- 
ture was found in the shallower water, when the depth for half a 
mile from shore gradually increased to 160ft. Beyond this the 
depth suddenly increased, so that the next sounding gave 460ft., 
with a bottom temperature of 39°7 deg., the temperature at the 
surface remaining at 62 deg. Lake Echo is 1000ft. above Lake 
Tahoe and about 150ft. deep ; the temperature at, the bottom at a 
depth of 145ft. was 41°3 deg. There was snow in spots near the 
shores of the lake. The surface temperature was from 56 deg. to 
62 deg., the surface of the air varying from 30 deg. to 70 deg. He 
found the surface of the water swarming with cirripeds ; near the 
surface he found the perfect insect, at 20ft. he found the ova in 
different tommy of development, but not a perfect insect. At the 
bottom of Lake Tahoe, at the depth of 560ft., he found the same 
deposit of disintegrated granite which is found on the shores of the 
lake. It seems evident, says Dr. Blake, that the basin of Echo 
lake was ground out by ice action, and Lake Tahoe having been the 
r tacle of the hing from the mountains, that the glaciers 
had little to do in modifying it. He does not agree with Professor 
Le Conte in considering that the smaller lake was formed by ice 
action, but that while the shores were formed by moraines, they are 





deep mountain fissures modified by ice action. 


By an accident while descending the j. 





MISCELLANEA. 


Tue Bristol sanitary authorities have resolved to advertise for 
tenders for lighting the whole or part of the city otherwise than 
by gas, in the event of no satisfactory arrangement being come to 
with +he gas company. 

THERE is a strike of masons going on at the New Law Courts, 
London. To get over the difficulty the contractors sent to 
Germany and obtained twenty-four men; they worked two days, 
namely, Monday and Tuesday, and then disappeared. The 
English masons have, it is understood, either paid them to leave 
the country, or frightened them out of it. 


AN extraordinary explosion took place recently in Feachers- 
street, Liverpool, in a sewer, followed by a bursting up of the pave- 
ment, and the issuing forth of flame. A large stone, weighing 
over 4 cwt., was hurled upwards, and the flames raged in the sewer 
for some time ; the explosion resulted from an accumulation of gas 
from a fractured main, the ignition being caused by a passer-by 
throwing a lighted match down a sewer grid. 


Two new technical classes are being opened this season at the 
Artisans’ Institute in St. Martin’s-lane, one for tin-plate and zine 
working, geometrical pattern cutting, &c., and a tailors’ geometrical 
cutting-out class, which has been specially asked for by some opera- 
tive tailors. The pattern making and moulding in metal class, 
and the carpentry and joinery classes will also be resumed. Ofthe 
other technical and general classes some have already commenced, 
and others will begin early in October. 


THE Liverpool Courier hears that the Cunard Company contem- 

late an improved type of ship for ocean voyages, one distinctive 
eature being the carrying of several water-tight bulkheads to a 
deck 5ft. or 6ft. above the water line. The company are about to 
enter into a contract for the construction of a magnificent ship of 
4000 tons, with seven bulkheads carried several feet above the 
water line, and thus dividing the ship from top to bottom into 
series of water-tight sections. 


WE have recently called attention to the neglect of irrigation 
works in India. We are pleased to find that the truth is 
being forced on the Indian Government. The deficiencies of the 
existing system of irrigation in Scind are of such a nature as to 
make it necessary to call for a thorough investigation with refer- 
ence to both its administrative and engineering aspects. We learn 
from the 7'imes of India that the Bombay Government have “‘ been 
requearted to take such steps for causing such an investigation to 
be carried out with a view to the adoption of whatever measures 
may be thought advisable for remedying existing evils.” 


TuE breakdowns which have occurred to the machinery of the 
Sirius, Tourmaline, Flamingo, Condor, and other ships, after 
having been sent to their stations, has induced the Admiralty to 
send each new ship a preliminary cruise before accepting them as 
being fit for continuous service afloat. On Tuesday the Shannon, 
armour-plated ship, Captain W. B. Grant, left Plymouth for a 
fortnight’s cruise off the west coast of Ireland, before being 
despatched to the Mediterranean ; and the Penguine and Wild 
Swan, composite sloops, are to undergo a similar lengthened trial 
in the Channel. 

THE first inquiry under the Rivers Pollution Prevention Act of 
1876, was held at Canterbury on Tuesday, by Mr. Robert Rawlinson, 
chief engineer to the Local Government Board. In July last the 
commissioners of sewers for East Kent complained of the river 
Stour being polluted by the sewage discharged from the corpora- 
tion’s sewage works, and threatened them with an injunction. 
The corporation had applied for a certificate under the 12th 
section of the above Act, to the effect that they had used all 
practicable means to remedy the evil. The town clerk now asked 
for that certificate, and he was opposed by Mr. Douglas Kingsford, 
barrister. The city surveyor maintained that the method now in 
use was a success. On the other hand, Mr. Kingsford called 
several witnesses who alleged that the sewage was very foul, and 
that the works were utterly inadequate. The Local Government 
Board will decide the question. 


Tue following Metropolitan companies are giving constant water 
supply, or are substituting that system over a considerable portion 
of their districts :—The Kent Company, to considerable portions 
of Deptford, Plumstead, Woolwich, and Chariton, and about 
to extend it to 2000 houses in Camberwell. The New River 
Company have for some time past given a constant supply in some 
districts, have just announced that it will be given to St. Leonard’s 
parish, Shoreditch, and they are prepared to give generally a con- 
stant supply when called upon to doso. The East London Com- 
pany have already completed the extension of the constant system 
of supply in a large proportion of the whole of their district, and 
the whole is being brought, section by section, under constant supply. 
The West Middlesex Company are giving constant supply to a 
number of houses on application of the owners, and are fully pre- 

ared to extend the system as required. The Lambeth Company 
tac commenced by giving constant supply to a number of courts 
and alleys, and the alterations in the fittings as required by Board 
of Trade regulations are being effected as occasion offers, and are 
carried out in all new buildings. There are in all 691 miles of 
streets provided with mains constantly charged, and upon which 
hydrants could at once be fixed. 


A CENTRAL News telegram says :— Operations connected with 
the submarine tunnel have already been commenced on the other 
side of the Channel, several pits having been sunk to the depth of 
about 110 yards. At the same time the French and English 
committees have definitely drawn up the conditions of working for 
the route. The property of the tunnel is to be divided in half by 
the length, that is to say, each company will possess haif of the 
line, reckoning the distance from coast to coast at low tide. Each 
company will cover the expenses of its own portion. The general 
work of execution will be done on the one side by the Great 
Northern of France, and on the other by the London, Chatham, 
and Dover and South Eastern Railway Companies. All the 
materials of the French and English lines will pass through the 
tunnel in order to prevent unnecessary expense and the delay of 
transhipment ; as in France and in England railway companies 
use each other’s lines, and goods can pass from one line on an 
another without changing vans. It is understood that to 
account will be established for a similar exchange of lines between 
all the English and Continental railway companies, When the 
tunnel is completed the tunnel will belong to its founders, but at 
the expiration of thirty years the two Governments will be able 
to take possession of it upon certain conditions. 


Mr. Fox Taso, the discoverer of an early process of photo- 
graphy known as Talbottype, died, at the age of seventy-seven, at 
Laycock Abbey, Wilts, on the 17th inst. Mr. Talbot was one of 
the earliest labourers in a field of science which has given 
important results. Mr. Talbot was the first to obtain photo- 
graphic pictures on paper, and to discover that sensitive paper, 
during the first few seconds of its exposure to the light, 
receives an invisible image perfect in all respects, and that, 
in order to render the image visible, it is sufficient to wash the 
paper over with gallic acid or some other astringent liquid. In 
1842 Mr. Talbot was presented with the gold medal of the Royal 
Society in recognition of the part which he had taken in the 
discovery of photography. In 1851 Mr. Fox Talbot presented 
to the Royal Society, and also to the Académie des Sciences at 
Paris an account of sundry further experiments which he had 
made in the direction of obtaining instantaneous photographs ; 
and two years later he published a notice of some successful 
experiments in the application of photography to the work of 
engraving on steel plates, Of late years Mr. Fox Talbot 
employed much of his time in the study of languages, and 
especially in the work of deciphering the cuneiform inscriptions 
on Assyrian monuments. He was also the author of several 
valuable works, 
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SCHEFFLER’S FIRELESS LOCOMOTIVE FOR 
STREET RAILS. 


For several years past experiments have been made on the street 
railroads of New Orleans with engines whose motive power is 
derived from a supply of hot water with which a large tank on the 
engine is charged from stationary boilers. These experiments 
were attended with more or less success, so that about a year and 
a-half ago the Crescent City Railroad Company of New Orleans 
gave an order to Mr. Theodore Scheffler, a mechanical engineer of 
Paterson, for eight engines of this kind to be built from his designs. 
These engines were built and have now been at work for about a 
year. The engraving represents one of them withoutits cab. The 





construction is thus shown more clearly than it would be with the 
cab on the engine. It has a cylindrical tank 3lin. in diameter, 
and 9ft. long, for holding the hot water. The capacity of this tank 
is about 300 gallons. The driving wheels are 30in. in diameter, 
and the leading wheels 20in., with a wheel base of 5ft. 7in. The 
cylinders are 4}in. by 10in. Thie valve gear consists of a main 
valve, which works full stroke at all times, and controls the exhaust, 
with a steam valve on top worked by « link, which governs the 
admission. Both valves are, however, worked by the same link. 
This valve gear has been patented by Mr. Scheffler, who has pro- 
mised us a detailed drawing, an engraving of which we expect to 
publish soon. The whole weight of the engine with the tank full 








of water is 8700 lb. The tanks are charged with water from a | 
stationary boiler, which is heated up to a temperature due to a | 
pressure of 220 lb. per square inch. With such a charge the engines | 
run about six miles with an ordinary loaded street car; the pres- 
sure in the tank at the end of the run is then reduced to about 
40 lb. It is, of course, important to use the steam with the utmost 
econony, and as the pressure varies between such wide limits, the | 
valve gear referred to was employed in order to regulate the supply | 
of steam required by the cut off alone, and thus use the steam in | 
the least wasteful way. The separate cut-off valve gives a much 


wider range of cut-off, and thus permits a much more perfect | 
adjustment of the supply of steam than does the ordinary link | 
motion with a single valve. 


The tank and the other parts of the 








machine are all protected as perfectly as possible from radiation, 
and every possible device is employed to use the steam economically. 

The stationary boilers used are of what is called the sectional 
or ‘*tubulous” variety. They consist of sections of sixty eight 
2in. inclined tubes, 7ft. long, which are attached to ordinary tube 
plates. On the outside of each of these plates is bolted a hemi- 
spherical cast iron cap, which encloses the ends of all the tubes. 
Each cap is connected with a horizontal steam drum placed above 
the tubes, 2ft. in diameter by 11ft. long. The water is of course 
in the inside of the tubes, between which and the hemispherical 
caps and also from the latter and the steam drum there is a free 
communication. Owing to the inclined position of the tubes 








there is a rapid circulation of the water, and, consequently, it is 
not surprising that these boilers should be very efficient. 

Although these engines have been working for nearly a year, 
we have not been able to get very complete information of 
their performance. Oae difficulty encountered was in charg- 
ing the boilers with water all heated to a uniform tempera- 
ture of 390 degrees, which is that of steam of 220 lb. pressure. 
Of course the water in the boiler, of whatever temperature it 
happens to be, would rush into the tank as soon as communi- 
cation was opened between the two. It is extremely 
difficult to have all the water in any boiler heated to 
a uniform temperature, and therefore that with which 
the tank is filled, is usually below the temperature due to 
the pressure in the boiler. At first sight it might be supposed that 
hot steam could be admitted into the water with a perforated pipe 
or other means, and thus heat the water; but when this was done 
it was found that the upper stratum of water would thus become 
heated up to the temperature of the steam, or near to it, and that 
enough steam would soon escape to the surface to make the pres- 
sure in tae tank on top of the water equal to that in the boiler, 
after which the flow of steam into the tank either ceased or was 
very slow, while at the same time the lower stratum of water 
remained comparatively cold. This difficulty could probably be 
removed by some means, but it is one which has been encountered 
and which has interfered seriously with the success of the engines. 
At any rate it was found difficult to maintain the pressure in the 


| tank equal to the boiler pressure after communicatien between the 
| two was cut off. 


Usually in running from the stationary boilers 
to the place where the engine was attached *to the car, the pres- 
sure would fall from 220 to 190 1b., but the engine would thea 
run a distance of 3) miles and have 100 lb. pressure in the tank 
at the end of that distance. With 801b. pressure the engine 
would pull a car while the steam was cut off at 2in, or one-fifth 
of the stroke. It should be added that as the city of New Orleans 
is built on a level plain, there are no grades of any consequence 
on this line, but it has curves of 35ft. and 40/. radius, around 
which the engines run without difficulty. 

Persons desiring further information about these engines may 
address Mr. Theodore Scheftler, Paterson, N.J. —Ruilroad Guzdte. 








ENGLIsSi AND Bg&LGIAN MANvurFACcTURERS.—-On Saturday the 
Dudley-road Cut Nail Company, at Wolverhampton, gave notice 
to all their workpeople of their intention to close their extensive 
works and to dispense with their services. The works were erected 
a few years ago at great cost, and were fitted up with the most 
modern machinery. The principals of the firm—Messrs. Pinson 
and Evans —find themselves unable to compete with the Belgian 
and Leeds manufacturers, who have reduced prices so low that 
Messrs. Pinson and Evans say they cannot carry on at a profit, and 
have, therefore, decided to close their establishment. 


A Lost LicHTHousE.—-A telegram from Rangoon to Bombay 
reports the disappearance of the Krishna Shoal lighthouse, leaving 
no trace by which its site can be discovered. It was situated in 
the Gulf of Martaban, east of Baragua Flat, a shoal caused by the 
silt from the mouths of the Irrawaddy. The lighthouse was built 
under exceptional difficulties, as the spot selected for its construc- 
tion was on the extreme south-east of the Krishna Shoal, on which 
at ebb tide there are 18ft. of water. The tide rises 12ft., and a foun- 
dation was obtained by using screw piles; upon these an iron tower 
84ft. in height was built at a total cost of £16,000, and a fixed 
light visible for fourteen miles has been displayed since 1869, 
Vessels making for Rangoon harbour from Calcutta or western 
ports had to ey greatly on this light, and it is only a few weeks 
since the British India steamer Mecca ran on the Krishna Shoal. 
Nothing whatever is known concerning the cause of the disappear- 
ance of the structure; whether it has been swallowed up in ap 
earthquake or overthrown in a gale is equally a mystery. All that 
is clear is that whereas the structure was there till a very recent 
period, it has now vanished, Lighthouses have frequently disap- 
peared before this, but the: there was nothing mysterious about 
their absence. 
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HOLT’S PATENT AUXILIARY STEAM STEEI 
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Wirnix the last few years considerable progress has been So useful and advantageous has such mechanism proved itself | 
made in the application of steam power to the steering of steam- | to be, that even two of the Clyde passenger steamers—the Iona | 
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examples of ingenious steam-steering gear before the notice of 
the shipbuilders, marine engineers, and shipowners. The latest 
of these is an apparatus recently devised and patented by Mr. 
Henry P. Holt, engineer, Leeds, the first example of which bas 
just been made and subjected to practical trial. The mechanism 
as fitted up and placed under steam has been designed for a 
vessel of 500 or 600 tons, sailing on a river having rapid currents, 
but it is thought that it may be sufficiently powerful for a 
vessel of even 1000 tons. Our engravings give a perspective view, 
a sectional elevation, a sectional plan, and details of the machine, 
which suffice to make its construction quite intelligible. The 
apparatus stands some 6ft. high, the wheel being wrought from 
a platform corresponding to the bridge amidships, while its base 
is about 6ft. long by 2ft. 6in. in breadth. The vertical rod 
shown broken off at the top of the engraving establishes com- 
munication with the steering wheel. 

The leading features consist (1) in a peculiar arrangement of 
valve and gear— illustrated above—worked by the steering wheel, 
by the motion of which steam is admitted to the cylinder, the 
shutting-off action being effected by means of a seat travelling 
in a proportionate ratio to the piston; and (2) of a lever con- 
nected at one end with the valve motion, and at the other with 
the crosshead of the steam piston. By this arrangement the 
power exerted by the engine is transmitted to the beam which 
carries the chain pulleys, and from thence by chains to the rudder. 
The steersman is made aware of the power exerted by the steam 
piston, the amount of which can easily be regulated to suit the 
circumstances of any particular case. The cylinder is 10in. in 
diameter, with a stroke of 12in. Of course, as there is no actual 
helm to work in the experimental trials, the chains which should 
run out horizontally from the base of the mechanism, and even- 
tually to the helm, are carried over pulleys fixed in the overhead 


| rafters of the engine shop, while to their free ends are suspended 


heavy weights, the elevation or lowering of which simulates the 
“porting ”’ or “starboarding”’ of tae helm, 

The apparatus is so devised that the man at the wheel in 
reality performs a small part of the work of steering himself, 


, the steam power doing the remainder. Amongst other advan- 





tages which the mechanism seems to possess, we may mention 
that it enables the steersman to give great speed to the helm 
either in letting go or pulling over. 








THE TELEFHONE.—Five telephones are in use in New York; 
One of these connects the office of the Clyde Steamship Line with 
the wharf from which its vessels sail, and another connects the 
piers of the Brooklyn bridge with the superintendent’s office, so 
that all the movements of the “travellers” in carrying the wires 
across from pier to pier can be communicated and directed without 


ships of large size, und in no part of the world has apparatus for | and the Viceroy—have been suppled with auxiliary steam power | the use of signal flags as at present. The current of sound in these 
that purpose been more extensively adopted than on the Clyde. | for the purpose in question; and there are at present several | telephones is carried 4 


by a single wire in either direction, 
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THE IRON AND STEEL INSTITUTE. 
On Wednesday, the 19th inst., two papers, referred to in our 
last impression, were read before the Iron and Steel Institute at 
Newcastle. 
The first, ““On the Coke Manufacture of South Durham in 
Relation to the Iron and Steel Trades of the North of England,” 
by Mr. Steavenson, ran as follows :— 


In a recent article in one of the leading metropolitan papers we 
find it stated that:—‘‘The abundance and contiguity of raw 
materials in the Cleveland district is a reason why so large a pro- 

rtion of furnaces are at work in that locality to those in opera- 
tion in South Staffordshire, or some of the older English districts, 
in which, owing to the scarcity of ore or fuel, iron cannot be 
cheaply made.” 

But another writer on the subject, in a technical journal, seems 
to attribute the position in the North in some degree to a different 
source. He says :—‘‘ The Cleveland district may, in fact, be said 
to be fast becoming the principal iron manufacturing centre of this 
country, the science and energy displayed by some ironmasters 
having so far improved the quality of some brands that plates can 
be obtained possessing as great a tensile strength, both with and 
across the fibre, as those from Staffordshire, but they are not, as a 
rule, equal to the latter in toughness.” 

This view of the case was held in 1871, when a third authority 
said :—‘‘We must not ignore the plain fact that, while other 
districts have been bringing the best and newest scientific enter- 
prise to bear upon the production of iron, the Black Country, in 
the prodigality of its mineral wealth and the pride of its ancient 

tige, has been too content to “rest upon its oars.” Old- 
ashioned furnaces, wasteful of ore, wasteful of fuel, and ill- 
favoured as to means of receiving their raw supplies, and trans- 
mitting their produce, cannot hope to compete with the furnaces 
of Middlesbrough, which are simply perfect in their economic 
adaptation, and yet slow enough are the Black Country iron- 
masters to exhibit their practical belief in furnaces wide of girth 
and closed at top. So, likewise, in the mills and forges, economy 
of fuel and labour by scientific aids seems to be among the last 
things thought of.” 

Without disputing 2ither view, but to trace, if possible, how far 
the economies admitted to be effected in the manufacture of iron 
in the North of England, have been accompanied by like success 
in the department of the raw material, is the object of this paper. 
Upon the subject of the Cleveland ironstone, the writer has 
already had the honour of giving the members of this Institution 
his views, and a review of the facts appertaining to the supply of 
the requisite fuel, it is hoped, will also be acceptable. The coking 
coal-field of South Durham may be taken as lying almost entirely 
to the west of the main line of the North-Eastern Railway, in the 
whole length of its course from Bradbury station on the south, to 
Gateshead on the north, and ‘the length of it averaging twenty- 
three miles, by a width of eleven miles, gives us the original area 
of 253 square miles; from this, after deducting the quantity 
already worked, and loss in hitches and working, the writer is of 
opinion that there remains available sufficient to maintain present 
yield, including coal requirements, for a period of 125 years. But 
the present demand of 44 million tons of coke gives no sign of 


amount used per ton of pig iron is not likely to be reduced from 
its present average of 2:5 cwt.,* we may look upon each succeeding 

ly increase in the manufacture of pig iron as still further 
re the approach of the final blowing out, unless something 
more can be accomplished in mitigation of much that is now 


at both ends.” In 1858, the writer, in a paper read before the 
North of England Institute of Mining Engineers, pointed out how 


the mere application of plain flues and chimneys, by protecting | 


the coke ovens and steadying the draught, effected a saving of 
3 per cent. in the coke made, in addition to the prevention of 
smoke and smoke damage to a considerable extent ; but although 
attempts had been then made to utilise the escaping heat, nothing 
successful had been accomplished, and during this interval of twenty 
years, which has done so much for the economy of the blast furnace, 
constant efforts have been made by coke manufacturers, especially 
by the larger firms, not only, firstly, to save the great loss in heat 
incidental to the expulsion of the hydrocarbons in the original 
éoal, but also, secondly, to make available much of the coal which, 
if used direct from the pit, would be unsuitable from its im- 

urities for the blast farnace. To show how far these two objects 


ave been attained, it is proposed to direct attention—first, as to | 


the utilisation of waste heat, to what does it amount; and next, 
as to how it can be saved. The ammonia and tar contained in 
the gases served for long to distract attention, and large sums 
were expended in the attempt to save them, but the result was 
always the same. 
the saving in one direction was counterbalanced by a loss in another, 
and at length it was satisfactorily established that to meke good 
coke the gases must have free outlet, and the ovens burn as nearly 
in the old-fashioned style es possible. With this view arrange- 
ments have been adopted at the Browney Colliery; the ovens are in 
double rows, back to back as usual. but the flues between are much 
larger, averaging 63ft. high and 3ft. 6in. in width. To each chim- 
ney of 120ft. in height are connected about 109 ovens, an equal 
number on each side, and the flues and boilers, four in number, are 
so arranged that the heat can be carried past when cleaning or 
repairs are requisite—the small connecting flues being built as 
compact and tight as possible, and thus the remarkable freedom 
from smoke seems owing to the air-tight and perfect character of 
the fiues, the small amount of surplus air present not cooling the 
gases toa point below which the hydrocarhors escape imperfectly 
burnt. This has been teste by admitting a large surplus of air 
when smoke was immediately evident. Now, as the result of this 
arrangement, no coals whatever are used for boiler purposes, and 
the produce of the pit is drawn from a depth of 100 fathoms, and 
the water pumped, whereas before this system was adopted, 600 
tons per fortnight was the amount virtually wasted, and another 
colliery belonging to the same firm, and where the small is valuable 
for coking purposes, the advantages of the system described are 
equally evident. In order to ascertain the amount of heat avail- 
able for evaporative purposes, the first step was to measure the 
volume and temperature of the gases passing to one pair of boilers 
from fifty ovens coking at the rate of 230 tons of coal in eighty- 
four hours. The temperature was found to be 1500 deg. Fah. The 
volume, measured by taking the velocity of the current in a given 
length of the flue, was ascertained by introducing sodium at one 
point, and noting the time required to affect a flame, made by 
putting a little coal into the flue, spectroscopically at another, to 
be 1187ft. per minute, which multiplied into the area of the flue 
twenty-four square feet=28,488 cubic feet per minute. This ex- 
ceeds by 7205 cubic feet the theoretical quantity of the gases, 
suppesing that only just sufficient atmospheric air is admitted to 
effect the complete combustion of the known weight of material 
lost in coking 230 tons of coal ; and this 7205 cubic feet represents 
roughly the unavoidable excess of air used in coking, and the pre- 
sence of which was evident by the ease with which a piece of char- 
coal burnt when lowered into the flue. The theoretical quantity 
above referred to was thus obtained; 230 tons of coal of the 
following approximate composition :— 





Tons. 

Oxygen .. - 153 
Carbon .. - 195°3 
Hydrogen 10°4 
Nitrogen 23 
Sulphur... 14 
Ash.. *. 5°3 
230°0 


* See evidence of Mr. [. I. Bell. M.P., hefore the Coal Commissi n, 1872. 





The coke was so much injured in quality that | 





yield, on coking, about 60 per cent, of coke, of the following 
approximate composition :— 


Tons. 

Carbon .. . 182°7 
Ash.. < bee ae oe. ee, a oh 53 
1380 


Therefore, the composition and weight of the materials lost in 
coking are :— 


Tons. 

Carbon .. 62°6 

Hydrogen 104 

Nitrogen . 23 

Sulphur. . 14 

Oxygen .. S 40 Shes se ts 00 se 00 06: ae See 
To complete the combustion of these into N, COs, HeO and SO2 





is required 1023°4 tons of air, making a total weight of waste gases 
of 1115°4 tons, of which :— 

790°3 tons are nitrogen. 

‘295 


f29°5 . carbonic acid. 
92:8 ae steam. 
OG sulphurous acid. 


which, at a temperature of 1500 deg. Fah., will occupy a space of 
105,331,247 cubic feet, and since the coking of 230 tons of coal 
occupies, on an average, eighty-four hours, we have 21,283 cubic 
feet per minute, or 7205 cubic feet less than the observed quantity 
as above. Next, as to the heat commonly wasted. We have 
1115°4 tons of mixed gases, at a temperature of 1500 degs, Fah., 
which, if they could be reduced to the temperature of the atmo- 
sphere (say 60 deg. Fah.), would have the following heating value 
in tons of HeO raised 1 deg. Fah.: 


Temperature. 


Tons, Sp. Heat Tons Hoo. 


egs. 

M on 2s se oe to Oe MCU CUM CUS“ lee: DD 

OO, «. «- -. « SS 0M B00 30 6s = Sm 

H2O 9383 xX 1440 xX 475 = 68,36) 

802 28 x 4440 x 15 = 624 
Tons He 0 412,997 


which is equivalent to evaporating 468°9 tons of water, at 212 deg. 
Fah. But, owing to the fact that the temperature of the gases 
was only reduced 750 deg. Fah., instead of 1440 deg. Fah., the 
above quantity is reduced to about one-half, or 244'2 tons, evapo- 
rated in eighty-four hours, or 29 tons in one hour. This was 
tested in an actual experiment —on the two boilers supplied with 
the gases from fifty ovens, coking 230 tons in eighty-four hours— 
the quantity evaporated in one hour being 2°4 tons, an approxima- 
tion quite as close as can be expected. The total theoretical heat 
actually developed in the process of coking at the above rate is 
equivalent to evaporating 17 tons of water per hour, which is thus 
expended— 


Tons. 

Heat utilised by boilers.. co ce oe 68°40 
» escapinginchimney . .. .. .. «. 3:18 
» lost in radiation from ovens and flues . 11°42 


17-00 
Thus, even in the plan described, but a small percentage of the 


total heat generated in the ovens is utilised, although if this was | 
| carried out throughout the district of South Durham, where in | 
colliery boilers not more than 6b, of water, on an average, is | 


being stationary ; on the contrary, since we are told that the | evaporated per 11b. of coals, we should have a saving of 1,085,869 | 


tons of coal per annum, or a money value of £271,467; but this 
by no means represents the total saving to the colliery owners ; 


| foremen are entirely avoided, with the exception of one man on 
| each shift to attend the boilers, so that the total economy which 
would be effected, were the system generally adopted in the | 


done, and which may be fitly termed a “‘ burning of the candle | qpunte, would be Salty BSUR 080 pet enuate. 


The second part of 


the subject for consideration is the means adopted for enabling | 
| much of the coal of inferior character, and containing a high | 
The Brockwell | 


percentage of ash, to be used as furnace coke. 


seam of coal which extends over the greater part of the district, 


is one of the purest and best known coals for coking purposes, | 
| but already many others of a quality inferior to it are being 


worked, and by crushing and washing rendered fit for use. By 
means of crushing not only small, but to powder, very great advan- 


| tage has been proved to result, the rough *‘ gas coke ” looking pieces 
| being entirely avoided, the coke altogether being much harder, and 
the ballast or refuse reduced from 2 to 5 per cent. of the whole. | 


Thus the experiments made to test the benefit of coal crushed to 
powder showed as a result :— 


Percentage Percentage 

of coke. of ballast. 
Whe Greed n= 2. 10 00 0 eo 59 2 
Notcrushed .. .. .. 58 


By ballast is meant not only ash, but refuse small coke also. The 
value of hard coke to the iron manufacturer has been shown to 
consist in much more than its mere mechanical strength and 
ability to bear the weight of the burden—thus Mr. Bell says* : 

“T have proved, however, that the carbon as it exists in different 


qualities of coke is not influeneed in the same degree by the solvent | 
power of CO, that of the soft description, known as black ends, | 


being more easily attached than the hard silvery looking kind 
formerly mentioned. This can reedily be understood when we 


| think of the relative combustibility of a piece of soft gas 


ccoke, in a fire-grate, compared with a similar quantity of 
hard dense coke or a piece of gas carbon. It is, no doubt, 
a natural consequence vf the physical state of the materia!. 
Owing to some peculiar condition of the coals at Browney Colliery, 
attributed to the presence of basaltic whin in the immediate 
vicinity, it was found impossible to make a coke of sufficient 
density, although nothing was traceable in the analysis, but, by 


| the application of a disintegrator, which will reduce to powder very 


nearly 40 tons per hour, at a cost of not more than 4d. per ton, 


| such an improvement has been effected, that the coke is now 


almost all that can be desired. No change can be detected in the 
analysis, the chemical composition being such as to make it im- 
possible to trace any cause for the previous imperfection. The 
washing of coal is best done in an open trough, say 60ft. long, with 
stoppers or ledges to catch the stones and dirt, and stirred up con- 
stantly by hand rakes whilst the water flows over it. It is an old 
invention, and has been of great service. No doubt many have a 
prejudice against washed coke, and say it is never so good as the 
other, forgetting that coke made from unwasned material is almost 
always made from a superior original coal, By these means large 
quantities of the hitherto neglected coal in the eastern districts of 
the county will, no doubt, be made available. It seems needless to 
add more, beyond recording that the tots] coke ovens now in 
operation number about 14,000, forming a branch of manufacture 
which gives employment to about 2000 exceptionally steady hard- 
working men, and a useful investment for ut least a million 
sterling. _—- 


The second paper, ‘‘On Experiments with the New Artillery 
made from Steel Without Blows,” by M. Gautier, ran as follows :— 


** At the last meeting of the Institute, I exhibited several Sin, 
and 10in. shells, made out of steel without blows, which had been 
simply cast, tempered, and reheated. These had penetrated 
armour-plate of a thickness equivalent to their diameter at an 
angle of 30 deg. These remarkable results were obtained not only 
in France but also by the Italian and Russian navies. In such 
oblique firing the work of perforation becomes complex. The first 
action on contact is one of compression; this is followed by a 
certain amount of flexion, which tends to bring the projectile to a 
position perpendicular to the plate at the point of least thickness ; 
at last, after penetration of the conical head, comes the friction of 
the cylindrical portion against the rough edges of the hole, which 
tends to elongate the shell longitudinally. Such a metal resisting 
both tension and compression aginst instantaneous deformation is 
remarkable. We then confidently expressed a hope that the time 
was nigh when artillery would be made from steel without hlows 
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as powerful as from the best forged steel, and not much more 
difficult to manufacture than the old cast iron and gun-metal 
cannon. This result has now been obtained, the first experiment 
having been tried on the 17th August last, in one of the French 
Government arsenals. On whatever basis we study the resistance 
of elastic tubes, it is easy to see that the portion of a cannon made 
in one piece which suffers the most must be that portion wherein 
deflagration of the powder occurs. This action decreases rapidly, 
so that in certain cases the doubling of the thickness ofmetal does 
not increase the resistance by more than 10 to 19 per cent. In 
order to overcome this inequality of molecular work in heavy 
ordnance, it is well-known that a succession of concentrical 
envelopes has been employed, applied in close contact to one 
another and compressing the central portion in a permanent manner, 
When the powder is exploded this compression, which decreases 
from inside out, must be overcome, after which the metal acts 
only by traction in a regular manner, from the centre to the 
periphery. The French heavy artillery is based on this principle, 
and is formed of three elements—(1) the central tube which has 
most duty to support and is made from hammered cast steel ; (2) 
the body which is cast iron, although a better material might be 
found; (3) the frettes in puddled steel, which produce the 
desired compression. The most severe test, which the steel 
without blows could be miade to resist, was by employing it in 
the shape of a simple tube. Such a one was cast at Terre-Noire 
of a diameter of 8in.,and this was bored with a bole 5in, in diameter, 
so as to leave only ljin. of metal on the outside. Nothing else 
was done besides a tempering and reheating, after which it was 
rifled and a screw head adopted to carry the breech. Before 
proceeding to the conclusive experiments, several pieces of metal 
cut perpendicularly to the axis of the tube were tested with the 
following results :— 
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Several pieces ljin. square and 6in. long were next submitted to 
the shock of a ball weighing 40 lb., and allowed to fall from 
increasing heights. The supports were 5in. apart, and rested on 
an anvil weighing 18°0 1b. These pieces resisted well, and one of 
them did not break when the ball fell from 8ft. in height, which 
gave it a bend in centre of about lin, The French Government 
having imposed for the trials of all steel tubes destined for 
the navy :— 
Tons per 
square inch. 
SY fe er re Se o 2 
Charge of rupture .. .. .. te. 


It will be seen from the above that the tube in steel without blows 
answered more than the requirements. For the experiments 
with powder the tube was mounted on a portable carriage, after 
having been placed in a suitable collar, Twenty shots were first 
fired with the ordinary service charge of 9 lb. of powder and the 
40 lb. shell; after this ten shots with a shell weighing 47 lb., and 
from this time forward the charge of powder was successfully 
increased by }lb. every ten shots, the shell remaining identi- 
cal, until the hundredth shot was fired. At this point the 
chamber was quite full, and the charge had to be rammed in 
order to get it into place, and much difficulty was found in 
closing the gun. The experiment was stopped at this point, as the 
official regulation test had been accomplished. After each ten 
shots, the tube was washed out with care and measured by means 
of precise instruments in every portion of its course. No fissure 
of any kind was discovered, and the deformation of the chamber 
was found to be less than half of the average in forged steel tubes. 
Other tubes will be submitted to trial very shortly, two of which 
will have an internal diameter of 4in. only. One has been cast 
of 13hin. outside diameter for a gun the body of which in cast 
steel is to weigh 19 tons, As the central tube is the more delicate 
portion of the cannon, I have little doubt of success in manu- 
facturing the body also in steel without blows, and that we will 
soon turn out with very limited means of manipulation artillery 
castings weighing 20 tons each. Experience will soon teach us if 
we are right in this matter. The remarkable result of those first 
experiments shows, if nothing else, that we have had to deal with 


| ametal possessing very interesting and valuable properties, well 
| worthy the attention of engineers.—Votes of thanks were passed 
| for both these papers. 


We have thus carried our report of the proceedings up to the 
evening of Wednesday, when the discussion on the papers of the 
President and Mr. I. L. Bell, M.P., were concluded. 

On Thursday morning the members met again at the Wood 
Memorial Hall. 

The President, in opening the meeting, produced a piece of slag 
which he said he had found in the North of Scotland, in a place 
quite devoid of fuel or ironstone, and altogether uninhabited. The 
slag showed that the ore used contained a good deal of alumina 
and but little phosphoric acid. The discovery proved that the 
iron trade had been carried on in a part of Scotland now destitute 
of either inhabitants or industry. 

Mr. I. L. Bell, M.P., announced that Mr. Jones, the late 
secretary of the Institute, had, through unforeseen commercial 
misfortunes, left his family entirely unprovided for. He moved 
that a fund should be raised, under the patronage of the Institute, 
for the purpose of alleviating the distress of the widow and 
family ot Mr. Jones, This was agreed to, and a committee was 
appointed to collect contributions and appropriate them to the 
best advantage. 

A paper on ‘‘ Mechanical Puddling” was then read by Mr. R. 
Howsen, of Middlesbrough, which, with the discussion which 
followed, we shall give in our next impression, 

In the absence of the author, Mr. Julien Deby then read the 
following paper ‘ On Improvements in Belgian Three-high Rolling 
Mills,” by Mr. A, Thomas :— 

As engineer to one of the most important rolling mills in Bel- 
gium, I was called upon, not long ago, to renew the plant of the 
works under my management. After some little study, I soon 
discovered that very great improvements might be effected, both 
as regards efficiency in the production of rolled iron, as well as 
first cost of erection of such mills, and I am happy to state that 
the practical results obtained by the application of my views 
have more than fulfilled the most sanguine expectations of my 
employers. In Belgium, the old system of two-high mills is 
fast becoming obsolete, being superseded by the three-high, the 
economy of which over the first is toomanifest to need dwelling upon. 
My recent improvements apply also to three-high mills alone, their 
peculiarity consisting in the suppression of all the usual double 
collars and in the casting of the top roll with grooves on one-half 
of its length only, while the remainder is left plain and made conical, 
as shown in Figs. 1 and 2, or, if grooved all along, is destined for use 
in another train, or, if preferred, in the same housing, by reversing 
the roll. The bottom roll is also cast with grooves on one-half of 
its length only, the remainder being Jeft taper or conical, or this 
latter half is done away with altogether. The middle roll carries 
grooves on one-half of its length, and ridges on the other half, all 
the grooves which roll in the same direction being placed next to 
each other, while in the ordinary system the grooves and ridges 
alternate, the neighbouring grooves rolling alternately in inverse 
directions, which causes the necessity for the double collars 
between each groove. The top and bottom rolls, when cast 
with conical ends, are left quite in the rough on this useless 
portion, in order to economise cost of material. The lower roll 
for the same motive is generally cast hollow, as shown in one 
of the figures. In this mill the bar, or ingot or bloom is 
first passed through the roughing rolls in the following order: 
—First between the middle and bottom roll, then between the 
middle and top roll, and syeceesively through the other rolls, 
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From this the bar is carried at once to the finishing train and 
passes successively through grooves. Such a disposition gives 
very great facilities for the rolling of all kinds of profile, 
angle, and T iron, and rails, and no difficulty whatever 
is experienced in producing lengths of 25 metres, or 80ft. 
in one single heat and without need of flat bars in the piling. 
My experience has demonstrated an economy of from 40 to 100 
per cent. in the weight of castings needed for the rolls of my mills, 
as compared with the older kind, joined to 100 wd cent. of economy 
in the turning and repairing of the same. The same number of 
grooves exists here as in the ordinary two-roll mills for the same 
width of housing, so that the three rolls of the system need be 
neither longer nor larger in diameter than those of ordinary two- 
high mills. This allows of the easy and economical transformation 
of two-high into three-high trains, the old rolls being all serviceable, 
and the only modification needed being an increase in height of 
the housings, In this system the number of side guides is reduced 
one-half as compared with other three-high trains, which, along 
with the comparative lightness of the rolls, gives increased rapidity 
in the mounting and changing of thesame, The absence of balance 
guides renders the event of the rolling of a bar around the roll of 
much rarer occurrence than formerly, In fact, in my practice it 
has never yet occurred. A last consideration, of minor import- 





ance, is the small space required for the erection of three-high mills 
of my system as compared with ordinary three-high trains, As will 
be seen by the appended drawings and computations, in a case 
where the rolls of an ordinary merchant three-high mill would 
weigh 14,244 kilograusmes—about 14 tons—they only weigh 7477 
kilogrammes—about 7} tons—with my system, or about the same 
as for a common two-high mill. The economy, practically realised, 
in the works under my management I believe to be actually equi- 
valent to about 4f. per 100 kilos. of profile or angle iron produced, 
equivalent to about £1 12s. per ton, This I attribute to the fact 
that, no matter what the profile of the iron may be, it is 
rolled in one heat to a very great length, saving ends, and without 
any need for flat bars in piling, I calculate the cost of reheating 
at 2°50f. per 100 kilos., the economy in waste ends at 0'50f. 
per 100 kilos., and the saving in bars at If. per 100 kilos. 
Although I may have been telling the world at large the secret 
often asked of how the Belgians manage occasionally to undersell 
the British on their own markets in respect to beams, girders, and 
profile iron, I hope my communication may serve some members 
of the Iron and Steel Institute, and also that it may tend in a 
small way to cement more firmly the friendship existing between 
all classes of the inhabitants of two nations, whose ideas regarding 
commercial freedom, generosity in publishing the results of their 
experience, absence of mean jealousy under competition, love of 
freedom, and hospitality to foreigners are probably unparalleled on 
the surface of the globe. 

It was agreed, on the suggestion of the President, that the 
discussion of this paper should be deferred until the London meet- 
ing of the Institute in March of next year. 

Mr. C. Wood, of the Tees Ironworks, Middlesbrough, then read 
the following paper ‘On the Progress of the Slag Industries 
during the Last Four Years: ”— 

It is now four years since I had the honour to read before you 
a short paper upon the “‘ Utilisation of Blast Furnace Slag.” I 
am not aware that at that time—with the exception of the use 
of slag for road metal—there was a single instance in this country 
of slag being successfully manufactured into a commercial commo- 
dity, although, as I have mentioned in a paper read before 
another society, nearly sixty different systems had been patented 
or tried, resu'ting only in many cases in disappointment, after 
enormous expenditure of both time and money. At the present 
moment I can point out nearly a dozen different classes of goods 
into which slag is being manufactured, whilst the different uses 
to which some of these products are being applied are very various, 
and are daily on the increase. I have at the end of this paper 
appended a small list, showing a few of the forms into which blast 
furnace slag is being made, and to what purposes it is being applied. 

In my former paper I showed you how the slag properly pre- 
pared might be employed, but I had nothing to confirm what I 
there stated, I will now try to prove that all I then suggested has 
been fully realised, and a will show that the manufacture of slag 
into mortar, cement, building bricks, and a superior concrete— 
which will set perfectly in water—is now being carried on at 
Middlesbrough, and, even in these bad times, at a reasonable profit. 
In the first place, I may mention that, at the Tees Ironworks, there 
are three slag sand machines and two slag shingle machines work- 
ing, and these machines have produced not far short of 100,000 
tons, all of which has been utilised in a profitable manner. In 
order thoroughly to test the value of slag made by my two machines 
for the various purposes just mentioned, it was thought advisable 
to form a company that should take up the manufacture as a 
speciality, and who could devote the time and attention so 
necessary to a young and untried industry. This company has 
now been in operation about two years and a-half, and, like most 
new concerns when attempting the manufacture of a fresh material, 
it has had to pass through a severe ordeal, The difficulties met 
with have been numerous, The failure of one machine after 
another, the loss of time, patience, and money, would have ruined 
many private individuals, but thanks to Messrs. Gilkes, Wilson, 
Pease, and Co., and to a few friends in the Slag Company, I have 
been enabled to pass through the ordeal, and I am thankful to say 
that neither their confidence, money, nor time is likely to be lost ; 
but that there is every probability, that, with a larger output and 
a revival of trade, their capital will receive a fair dividend. The 
Cleveland Slag Company’s Works are situated near the docks at 
Middlesbrough, and are now paying between £60 and £70 per 
week in wages. The most important part of their manufacture is 
slag bricks for building purposes, made from the slag sand, pro- 
duced by the slag sand machine at the blast furnaces, This sand 
is mixed with selenitic Nme—General Scott’s patent—with an 
addition of iron oxide, and is pressed in a machine hereafter to be 
described. The next article of importance manufactured at these 
works is a kind of hydraulic cement, made from the slag sand, 
common lime and iron oxides. Compared with Portland cement 
for hydraulic work or concrete, this is the most valuable product 
introduced for many years, whilst its price is not one fourth, and 
the strength little inferior. Concrete made from this cement, 
mixed with the shingle produced from the rotary table, is 
an excellent conglomerate for use in monolithic structures. 
With this material I have executed some very heavy blast 
engine foundations—in one case where brickwork set in cement 
had previously failed. The concrete is now standing in the 
most perfect manner. The cost of the concrete is only about 
one-fourth that of the brickwork, and experience has shown that it 
goes on hardening for months. The building of the slag company’s 
works is executed entirely in this material—the walls being nearly 
80ft. high—they were built entirely by labourers, without a single 
bricklayer, and the cost of the work when finished, including 
superintendence, did not exceed six shillings per cubic yard, To 
give an idea of the strength of the walls, I may mention that on 
one or two occasions we have had to cut doorways through them, 
and it has taken two good men with steel bars and sledge 
hammers us much as four days to cut through a thickness of 
about 26in, Mortar is also made and sold in large quantities 











from a mixture of slag sand and about 10 per cent. of common 
slaked lime, and it can be sold at the cheap rate of about 4s. 
per ton. The introduction of these various products from 
slag at first met with a good deal of opposition and _ pre- 
judice from architects and builders, but the remarkable 
strength and the cheapness of the material soon compelled 
these gentlemen to admit their error, and I am _ happy 
to say that our demand, in some instances, is now more 
than the production. As before stated, the most important 
branch of the business carried on by the Cleveland Slag Com- 
pany is the manufacture of building bricks, and although the 
process is now very simple, it has been here that the greatest 
difficulties have occurred. There was no machine made in 
England that could work the material in the state in which 
it is produced at the furnaces—without previous prepara- 
tion—and to prepare the material to suit the brick press, 
meant, that the cost of the bricks became so high as to 
exclude them from the market. A press had, therefore, to be 
designed that would work the slag sand just as it comes from the 
slag sand machines, directly into bricks; and this being accom- 
plished, success was assured. In designing this machine, the 
following points had to be kept in view, viz., great depth of 
moulds, because the slag sand is very spongy and compressible; an 
arrangement by which the water could escape from the moulds 
without blowing the bricks to pieces ; great pressure, in order to 
consolidate the sand in moulds; safety against over pressure, in 
case too much or too hard a material should get into the moulds ; 
and great care in mixing the lime with the slag sand in fixed 
proportions; as well as great regularity in filling the moulds. 
These requirements are fully met by the brick press which I 
shall now describe, and which is, in my opinion, one of the 
safest, and most powerful mechanical brick presses ever made.* 
The bricks, when taken from the brick press, are placed upon 
spring barrows, holding fifty each, They are then taken and 
stacked in sheds, where they are allowed to remain about five or 
six days, after which they are simply stacked outside in the 
weather to harden. The percentage of loss is very little, not 
amounting to 2 or3 per cent. In fact, when once the bricks 
are upon the barrows there is little or no waste. Each machine 
is capable of turning out about 10,000 bricks per day, and, 
since starting, we have sold about 4,000,000. Large quantities 
are shipped to London at a cost of 17s. to 18s. per 1000 for 
freight ; in other words, about 10,000 tons of slag sand have been 
consumed for this purpose alone. The following are a few of the 
advantages of these concrete slag sand bricks, viz.:—Being pressed, 
they are perfectly uniform in size and thickness; they are much 
cheaper than ordinary red bricks, compared in weight, with which 
they will weigh one ton per thousand less, and there is this 
further advantage that there are no wasters or halves, For inside 
work there is a great saving both in bricklaying and mortar, more 
especially when plastering; the walls being of a uniform thickness ; 
and the bricklayers like them, because they can do more work 
with less labour, the bricklayer’s labourer finding he has a ton per 
thousand less to carry, as well as considerably less mortar; 
another remarkable property of the slag bricks is that the joiners 
can drive nails directly into them without splitting, and thus for 
skirting and door work they are saved much trouble in plugging 
the walls; and, finally, the longer the bricks are kept the harder 
they get. I can now confidently say that far many months 
past we have been steadily working away at the various pro- 
ducts mentioned in this paper, and that with the exception of 
a little outlay for the purpose of increasing our output, we 
have laid out no money upon experiments or works. The task, 
however, has been a severe one. When I designed the mill. 
I brought to my assistance some of the most experienced 
millwrights in England, men accustomed to machinery for 
manipulating hard and gritty substances ; and yet there is scarcely 
a piece of machinery on the works, with the exception of the 
engine and shafting, that has not either been abandoned, 
redesigned, or rebuilt, in order to adapt the machines to this 
peculiar material, the extraordinary cutting nature of which 
seemed to destroy everything with which it came into contact. 
In proof of this, I may mention two facts, viz., that in six hours’ 
working the fields and furrows, in a pair of French burr mill 
stones, intended for Portland cement grinding, were completely 
obliterated, whilst the hardest steel bars in a Carr’s disintegrator 
were cut completely through after six or eight days’ constant 
running. The position of an engineer and an inventor under these 
circumstances—standing as he does between failing machinery and 
the angry directors of a limited company, in times like these—is 
one which has only to be experienced to be thoroughly appreciated ; 
but thanks to Messrs. Gilkes, Wilson, Pease, and Co., and to one 
or two practical men among the directors, I have been enabled 
through their aid and confidence to carry the thing to a successful 
issue. In addition to the works and progress made by myself at 
the Tees Ironworks and the Cleveland Slag Working Company's 
works, I must not forget the labour and success obtained by my 
friend, Mr. Henry Hobson, engineer at the Moss Bay Ironworks, 
Cumberland. Mr. Hobson has taken a path different, so far as I 
know, to any of his predecessors, inasmuch as in making bricks, 
he first of all pulverises the solid slag and uses no lime whatever. 
By this system the slag is taken from the solid slag balls, made 
from hematite Bessemer iron and broken into pieces sufficiently 
small to pass under very massive edge runners, where it is ground 
or crushed by the sheer weight of the runners into small dusty 
shingle. It is then passed by elevators into French burr mill- 
stones and ground into powder. From the stones it passes directly 
into the brick press without any admixture of lime or any 
other aid except that of being well damped with water before 
pressing. This brick press has also a rotary table, and the 
material is fed into the moulds recessed therein by hand. 
The pressure given from above by a self-acting cam, put in 
action by the continuous rotary motion of the table, the bricks 
come out well pressed and are of excellent shape, and there 
appears to be no doubt about the quality. At the same time, 
they have a great many wasters. The bricks are very heavy and 
the cost of grinding the slag entails a heavy and expensive plant, 
with, I fear, a large amount of wear and tear, The large amount of 
lime in the slag made while producing Bessemer iron seems to be 
sufficient when treated in this way to re-unite the pulverised slag 
and to ‘‘ set” in a most remarkable manner. I can only account 
for this setting property by supposing that the slag, when pul- 
verised in the dry state in which it comes from the furnace, takes up 
a large amount of water, and forms a hydrated compound of silicate 
of lime and alumina, and thus reunites the mass in the same way 
as Portland or Roman cement. Onthe other hand, this excess of 
lime is often very dangerous, as the slag, after exposure to the air 
or an excess of moisture, often swells and falls into powder, and 
bricks made from it are liable to fall to pieces. This, however, 
in not the case with Cleveland slag, nor, I think, with any, except 
with that made from hematite ore with an excess of lime. The 
next process in successful operation is that known as Woodward’s, 
and although a revival of a tery old method, I must certainly give 
that gentleman, and those who have worked the thing out at 
the furnaces, a great deal of credit for their perseverance and 
for the success at which they have arrived. I must also, in all 
honesty to them, say that most of their manufactured articles are of 
a very serviceable nature, They are, however, only employed for 
footpaths, roads, &c., being totally unfit for building purposes, As 
at present worked, the process is not at all complicated, but only 
certain qualities of slag are suitable, and at times when the furnaces 
are *‘changing” the number of wasters is enormous, while the 
works have sometimes to be stopped for days. The slag is run 
direct from the furnaces into moulds ranged around the outside of 





* The press has been illustrated and described in our impression for 
July 7th, 1877, so we do not reproduce this portion of Mr. Wood's 
paper.—Ep. E. 


+ I have given an analysis of an average sample of Bessemer and Cleve- 
land slag at the end of my paper for reference. 





a large rotary table. The machine or table remains stationary 
while each separate mould is being filled, the table is moved by 
hand, thus constantly presenting empty moulds to the stream of 
molten slag. As soon as the slag becomes set in the moulds a 
catch is knocked away and the bottom of the mould drops down 
upon a hinge and the brick or block falls out. It is then taken 
into annealing ovens where the temperature is raised to nearly a 
white heat, after which it is allowed to cool. The high price 
obtained in the market for these goods enables the company to 
meet their expenses, but, I believe, up to the present time they have 
not done more than this. The goods they produce are very hard, 
uniform in size, and look well when laid; but they are liable to 
crack, particularly in winter, and as before mentioned there are 
many objections to their ever being employed as building material. 
At the Leeds ting of this Institut t+ year, Mr. Bashley 
Britten introduced to your notice his novel system of making glass 
from blast furnace slag. Mr. Britten, it will be remembered, 
proposed to take the molten slag into a ladle from the blast furnace 
and to pour it intoa Siemens furnace, where certain additions of 
carbonate of soda and silica are added according to the quality 
of the slag used and the glass to he produced. I am very 
glad to learn from Mr. Britten that the extensive experiments 
which have been carried on during the year have proved 
perfectly successful, and that under the title of “‘ Britten’s 
Patent Glass Company,” for which Mr. Herbert Canning 
is the secretary, large works are being built at Finedon, 
in Northamptonshire, where in a few months they will be 
ready to manufacture large quantities of glass bottles. The 
bottles on the table are made entirely by this process. I 
have now only one more product from slag to mention. It is 
that of slag wool, or, as it is sometimes called, silicate cotton, from 
its great resemblance to cotton wool. The manufacture of slag 
wool has often been attempted in England, but I believe only with 
partial success. I have, however, learned from Mr. Edward 
Williams that many years ago Mr. Edward Parry made a large 
quantity of it in Wales, although in consequence of the inju- 
rious effect upon the men it had to be abandoned. The manu- 
facture is now carried on at the Tees Ironworks, and I can safely 
assert, without the slightest inconvenience, either to the men in 
the yard, or even to the man who makes it. The process is ex- 
tremely simple—a jet of steam is made to strike upon the stream 
of molten slag as it falls from the usual runner into the slag bogies 
or wagons, This jet scatters the molten slag into shot, and as each 
shot leaves the stream it carries a fine thread or tail with it; the 
shot, being heavy, drops into the ground, whilst the fine woolly 
fibre is sucked into a large tube and discharged into a chamber. 
This chamber is very large, and is covered with fine wire 
netting or sieve wire. The steam and air carry the woolly 
particles all over the chamber—the finest into recesses shown in 
the diagram; the heavier into the body of the chamber. After 
each blowing it is selected and taken up with forks and put into 
large casks or bags for shipment or otherwise. The inside of the 
chamber represents a most remarkable and curious spectacle after 
each blowing. The wool, as will be seen by the samples on the 
table, is of a snowy-white appearance, and this, hanging all about 
the inside of the chamber, reminds one of the old and familiar 
words— 





Great flakes of snow, 

Like fleecy wool. 
Slag wool, or silicate cotton, is chiefly employed to cover steam 
boilers, pipes, &c. Messrs. Jones, Dade, and Co., of London, are 
the sole agents for its sale, and they have taken out one or two 
patents for its application. The most noteworthy of these is what 
they term mattresses, some of which they have kindly forwarded 
for inspection. These are about 2ft. to 3ft. long and 1ft. wide, by 
2hin. thick. The mattresses are laid upon the boiler or pipes to 
be covered, and are secured in the usual way. Its perfect incom- 
bustibility, combined with its non-conducting and indestructible 
properties, give this material many advantages over any other for 
this class of work. 

In conclusion I would add that I understand that many mem- 
bers will visit Middlesbrough during the meeting, and that I shall 
be most happy to show any of the machines or processes mentioned 
in this paper, excepting only those of Mr. Woodward, Mr. Hobson, 
and Mr. Basbley Britten’s, all the rest being under my charge, 
either at the Tees Ironworks or the Cleveland Slagworks, close by. 

Table showing the various forms into which blast furnace slag 
is being made, and to what purpose it is being applied :—Slag 
sand: This is employed for making concrete, building bricks, 
mortar, and cement, for agricultural purposes, and gardening. 
Slag shingle is being used largely for concrete and for roads and 
footpaths. Slag wool: For covering steam boilers, steam pipes, 
hot water pipes, fire-proof rooms, ice-houses, cisterns, gas and 
water pipes, as a protection against fire, as well as for filtering 
chemicals. Paving blocks: Employed for streets and footpaths, 
stables, coach-houses, yards, crossings, breweries, and for curbstones 
and channelling. Building bricks: Made by pulverising the solid 
slag and then pressing the bricks in a press. Glass by Mr. Bashley 
Britten’s patent process into roofing glass, bottles, gauge glasses, 
and many other articles too numerous to mention, for which a 
pure glass is not absolutely essential. 


Analysis of Blast Furnace Slag. 











Cleveland. Bessemer. 

Per cent. Per cent. 
Pe ee ee ee rr 35°00 
Alumina .. .. .. 2 « 15°00 
oe ee 46°40 
Magnesia .. .. .«. 2°00 
Protoxide of iron .. .. .. «. + 0°10 
“ manganese .. .. « 010 
Potash ok livde tee (4s tat 0 . 0°40 
Sr ee ee 0°20 
Sulphur .. .. «2 ce ee «+ « 1°50 
Phosphoricacid .. .. .. «ss nil. 
Less oxygen of sulphur 100°70 
Combined with lime 0°75 
Total .. 10017 99°95 


Mr. J. G. Snelus complimented Mr. Wood on his perseverance, 
and proceeded to refer to the omission from the paper of the name 
of Mr. Lurman, who had, perhaps, done more than any other man 
to promote the utilisation of slag. On visiting Osnabruck, some 
five years ago, he saw a church and about one-third of the new 
town of Osnabruck built of slag bricks on Lurman’s system. Mr. 
Lurman was making about seven million slag bricks per annum, 
when he—the speaker—last heard of him. He himself—Mr. 
Snelus—had been making bricks out of slag with entire success. 

Mr. Jeremiah Head, as a director of the Slag Company, corrobo- 
rated all that Mr. Wood had stated, and testified to the success 
that had been attained. 

A vote of thanks having been passed to Mr. Wood, a paper was 
read on “The Cause of the Blisters on Plister Steel,” from the 
pen of Dr. Percy, who also contributed another paper on ‘‘ The 
Protection from Atmospheric Action which is Imparted to Metals 
by a Coating of Certain of their own Oxides.” 

Papers by Mr. 'T. W. Plum, on ‘‘ Improvements in Blast Fur- 
nace Water Cooled Tuyeres,” and by Mr. G. C. Greenwell, on 
“The Geological Features of the Great Northern Coalfield,” were 
taken as read. 

Votes of thanks to the railway and ferry companies, the local 
committee, Xc., terminated the proceedings. 








SouTH KENsINcTON MuszuM.—Visitors during the week ending 
Sept. 22nd:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,878 ; mercantile marine, building 
materials, and other collections, 2898. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 5 p.m., Museum, 
1622; mercantile marine, building materials, and other collections, 
171. Total, 17,569. Average of cneens week in former 
years, 20,350, Total from the opening of the Museum, 16,634,039, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerovp and Oo., Booksellers. 

LEIPSIC.—A. TwiermMeyver, Bookseller. 

NEW YORK.—Tue Wittmer and Rocrrs News Company 
n-street. 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary 
“wafos f inquiry addressed to the 








cases, 

pose eee pene rh Rap 2d. postage stamp, in order that 
answers received by us may be forwarded to their ination. 
notice will be taken of communications which do not comply with 
these instructions. 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 


fe 
ing questions, must be accompanied by the name and 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

Gas Consumer.—You can obtain the burner from Messrs. Fisher, Fleet- 
street, London. 

W. H. M. L.—M. Pernolet's book on “‘ Air Compressing” has not been trans- 
tated into English. 

Cc. J. B. W.—Jt is better not to convey water intended to be used for drinking 
and cooking through galvanised pipes. 

Joun Painter (Bromley).—A letter lies at our office for this correspondent, 
which will be forwarded on receipt of his full adaress. 

G.—The fan ought to answer your purpose. Send a sketch of the general 
arrangement you have adopted, and we shall be happy to advise you. 

Hi. 8. — We have published information of the bind from time totine. We 
are not aware of the existence of uny recent census of the sveam engines of 
Great Britain. 

A. R.—Many thanks for your ajfer, which we are reluctantly compelled to 
decline, as we could not sind space for the drawings required to illustrate 
your invention at present. 

E. J. H.—The only fluid likely to answer your purpose is alucerine. which 
will not frase. some of the mineral lubricating oils remain uid at 
comparatively low temperatures. 

AvpRENTICE.~ There is much more frictional resistance caused by « dog link, 
such as that shown in your sketch, than by « connecting rod. The last is 
injlaitely the better of the two. 

J.C. M. (Shields-road) — The valve shown in your sketch is very old. It has 
often been tried without success, as it is almost impossible to keep wt tight 
because of the expansion of the spindle. It is also liable to set fast in its 
seat. 


eldraned 


SWISS BELTING. 
(To the Bditor of The Engineer.) 
Str,—Can any correspondent kindly send me the address of the makers 
of Swiss belting, or on C. H. Van der Heyden’s principle ? Ww. 
Nottingham, Sept. 20th. 





SUBSCRIPTIONS. 

Tae Enoteer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, uf preferred, be supplied direct 
‘rom the office, on the following terms (paid in advance) :— 

Half-yearly including doulnenumber).. .. .. £0 148. 6d. 

Yearly (including two double numbers)... - £1 9, Od. 
credit oceur, an extra charge of two shillings and sixpence per annum will 
bemade. Tae Enoinear is regi for transmission abroad. 

Cloth Cases fur binding Tue Exuinrer Volume, price 2s. 6d. each. 

The following Volumes of THe Enaineer can be had, price 18s. each—Vols 
3, 5, 10, 14, 21, 24, 25, 26, 38, 40, 41, 42. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tuk ENGINEER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 

rates, 


Post-office Order. — Australia, Belgium, Brazil, British 

Colum! Bri Guiana, Canada ape of Coot SES, Denmark, Egypt, 

R! only), Germany, Gibraltar, In Japan, ta, 

Natal, Netherlands, New Brunswick, Newf: d, New South Wales, 
New PR Switzerland, Tasmania 


Zealan: ‘ortugal, Roumania, . ’ 
United States, West Coast of Africa, West Indies, China via South- 


"Remit 4, ustria, Bi Ayres, Ceylon, Fran 
ittance i —A’ juenos ylon, ce, 
and ria, Ionian Islands, Norway, Peru, Russia, 


Alge Greece, Panama, 

Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5s. 

ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with ali practical re- 

guiarity, but regularity cannot be guaranteed in any such case. All 

except weekly advertisements are taken subject to this condition. 

AovERTISEMENTS CANNOT BE INSERTED UNLESS DeLiverep Berone Six o’CLOCK on 

‘munspay Evenine 1x cacu Ween. 

*.* Letters relating to advertisements and the ishing department of the 
paper are to be addressed to the Publisher, Mr. e Leopold Riche ; all 
other letters to be addressed to the Bditor of Tux ENGINEER, 163, Strand, 








MEETING NEXT WEEE. 
Society or EnGcingers.—Monday, Oct. Ist, at 7.30p.m.: “On Rural 
Sanitation,” by Mr. G. W. Usill. 
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PHOSPHORUS AND IRON, 

Tne Bessemer process has gone far to ruin the iron trade 
of England. While a good steel rail can be had for about 
£6 10s. per ton no one will buy iron rails, costing £6 and 
lasting one-third of the time. It is not impossible that 
steel boiler plates, and even ship plates, may yet be pro- 
duced at a cost little exceeding that of iron, while they 
will be comparatively free from the uncertainty of quality 
which now militates against the extended substitution of 
steel for iron. We could, indeed, hardly be charged with 
rashness if we said that in a few years steel might so far 
have taken the place of iron as a constructive matcrial that 
the latter would be made only on a small scale, and of the 
best quality for a few special purposes. It is well, how- 
ever, to bear in mind that the position which the steel 
manufacture has assumed is due as much to the low price 
at which the metal can be produced as to the qualities 
of the finished article. It is not to be denied that there 
are very bad steel rails made and sold, and it is well known 
that much so-called steel is really iron produced by the 
Bessemer or Siemens-Martin process. Phat is to say, it 
will not harden in the 
heated and dipped in cold water, and its tensile strength 
and elongation under strain are more nearly those proper 
to good wrought iron than comports well with the pop 
idea of the characteristics of steel, ‘The process, in a word, 
gives the product a name, Be this as it may, the growing 


roper sense of the word, when | 


popularity of steel, or so-called steel, is so rapidly destroy- 

the iron trade, especially in rail-making districts, that 
it is beginning to be accepted as proved that a shire or a 
county which does not possess ores suitable for the produc- 
tion of Bessemer pig cannot hope to carry on a suc- 
cessful trade in rails, at all events; while it can hardly 
be found worth while to manufacture iron plates or 
bars alone in their absence, save in isola’ works. 
Unfortunately for the Cleveland district, this is precisely 
the plight in which it stands at present. 0 
enormous quantities of ore, while coal can be had in 
abundance at low prices, Middlesbrough and the surround- 
ing country are reduced to sore straits because they cannot 
make steel rails. The defect in Cleveland pig is very easil 
stated. It contains, besides other impurities, far too muc 
phosphorus. Rails or barsmade from itare consequently cold 
short to a dangerous degree ; and it has become with the 
Cleveland ironmasters almost a question of life and death 
to clear their iron of the element which poisons it. It is no 
wonder, therefore, that energetic efforts are being made to 
discover some method by which the phosphorus may be 
eliminated. A great deal of money has been spent in this 
direction with little success. The last labourer in the field 
is Mr. I. Lowthian Bell, and he availed himself of the 
recent meeting of the Iron and Steel Institution at New- 
castle to place his theories and pro before the world. 
We have already published the discussion which followed 
on the reading of his paper, and that of one by Mr. 
Siemens. It is matter for regret that two gentlemen, so 
able, should have confined their attention during the 
discussion to matters which did not throw much 
more light on the subject they had in hand. We 
have already given an abstract of Mr. Siemeus’ paper, 
and we propose here to consider Mr. Lowthian Bell’s 
communication. ‘I'his last we have not published, | ecause, 
in the first place, it is very long ; and, in the second place, 
it is somewhat difficult to follow its author’s line of reason- 
ing. To abstract it would be impossible; but we can 
explain here very briefly how Mr. 1. L. Bell proposes to 
free Cleveland iron of its phosphorus ; and that, after all, 
is the most important question. 

Last March Mr. Lowthian Bell reada paper in London before 
the Iron and Steel Institute, in which he showed that carbon 
and silicon were expelled from iron at moderately high as 
well as at excessive temperatures, oxygen being the elimi- 
nating agent. The paper with which we are now dealing 
is a sequel to that read in London, and in it Mr. Lowthian 
Bell states that phosphorus does not behave in quite the 
same way as.carbon and silicon, experience acquired with 
the Bessemer converter proving that oxygen in its free 
state, or in oxide of iron, was entirely unable to remove 
phosphorus at exalted temperatures; that is to say, at these 
heats phosphorus and oxygen cannot unite, and the 
former element remains combined with the iron. To put this 
proposition into somewhat more popular language, although 
carbon and silicon can be burned out of iron at almost any 
heat within a wide range of temperature, phosphorus 
cannot. It remains to be seen if it can be burned out at 
any temperature. Mr. Lowthian Rell states that it can. 
“When,” he says, “ melted pig iron was exposed to the action 
of fluid oxide of iron at lower temperatures, phosphorus was 
rapidly removed.” We have put this passage in italics 
because it contains the essence of Mr. Lowthian Bell’s dis- 
covery. The lower temperature is one somewhat less than 
that at which iron is puddled, very much less than that in a 
Bessemer converter while a charge is being blown. If Mr. 
Lowthian Bell is right, then his discovery ought, if it can 
be applied in practice, to revolutionise the trade of Cleve- 
land. For that district he will have done more than Mr. 
Bessemer did for the world. It remains then to be seen 
whether his deductions are sound, and whether the process 
can readily be applied under ordinary manufacturing con- 
ditions. 

As regards the first point, we have no reason to question 
the accuracy of Mr. Lowthian Bell’s views. He seems to 
have carried out his experiments very carefully. He first 
ascertained, for example, that at moderate heats he could 
get rid of phosphorus, and then he found out that at high 
temperatures the metal would take up the phosphorus 
again. In one instance a specimen of Cleveland iron had 
been so well freed from its phosphorus that only ‘055 per 
cent. of this substance remained. A portion of this purified 
metal was subsequently exposed to a strong heat, about 
equal to that of a puddling furnace, in contact with the 
cinder used in its purification. At the end of sixty-five 
minutes the phosphorus had risen to ‘153 per cent., and in 
three hours the iron contained °365 per cent. of this 
element. Results like these are conclusive. The moment 
Mr. Bell had thus clearly opened his subject and laid down 
his propositions, he went out of his way to describe the 
results obtained with iron and steel rails made by different 
processes, and we have, in consequence, a great mass of 
figures and facts, which, however interesting, are really in 
a great measure beside the question, and break the thread 
of his discourse in a very disastrous fashion. It was hardly 
necessary, we think, to explain and prove at great length to 
the members of the Iron and Steel Institute that phosphorus 
was an extremely objectionable ingredient in a rail or a 
bar ; Cleveland requires no evidence on this subject. 
Thanks to this digression, it is not until nearly at the end 
of the paper that we have any explanation of the way in 
which it is proposed to apply Mr. Lowthian Bell’s dis- 
covery in practice. There we learn that he is engaged at 
present, at the request of the North-Eastern Railway 
directors, in erecting proper apparatus for carrying on the 
necessary experiments on a practical scale. Upon an 
elevated platform a small cupola will be placed, in which 
the cinder or other form of oxide will be melted. From 
this the fused material will be run into a vessel revolving 
on its centre, into which the liquid iron direct from the 
blast furnace will also be introduced. It is expected that 
in this way a sufficient blending of the two fluids will take 

lace to effect the object had in view. One of Messrs. 

rey and Howson’s puddling furnaces will be used for 
the revolving vessel, Its construction will enable the 
‘interior to be heated expeditiously when required, and 
thus avoid a cold surface cooling the materiale before the 








necessary change is effected, while the power of inclining 
the vessel at an angle will permit the process to be con- 
tinued to a point which must be determined by the extent 
to which it is wished to remove the carbon. 

The information contained in the foregoing passages is 
meagre enough. It is clear, however, that the process 
consists in washing the melted iron in a cinder bath, which 
will extract the phosphorus. The cinder will, we presume, 
be subsequently tapped off, and the iron puddled in the 


f | revolving furnace. On this point we are not quite clear, 


however ; that is to say, we are not certain whether the 
iron, when washed, will be withdrawn from the rotator 
and puddled in the ordinary way, or whether the process 
of washing and puddling will both be conducted ina single 
vessel. Possibly this is a detail to be settled subsequently. 
The essence of the process consists, as we have said, 
in the use of melted oxide of iron as a detergent fluid. 
Mr. Lowthian Bell, very properly, was careful to point out 
that it had long been well known that a cinder bath will 
remove phosphorus. He is, however, apparently among 
the first, if not the first, to prove that the washing 
process can only be carricd on at a moderate tem- 
rature, that it to say, just at or about the point of 
usion of pig iron. Now, it is ditticult to see how the 
carbon inthe pig can be brought into contact with the oxygen 
in the bath without being burned ont, but as it goes away 
the fusing temperature of the iron will rise, until a point is 
reached at which the phosphorus could be taken up again, 
while lacking this heat the iron would solidify in the 
hearth. This may prove a source of trouble; unless all 
the phosphorus can be expelled before the carbon is 
seriously attacked by the oxygen. It is fair to add that 
Mr. Lowthian Bell speaks very modestly indeed concerning 
the whole matter. “ My plea,” he said, “for occupying 
the attention of the members of the institute is the pains I 
have taken to discover the natural laws which govern the 
affinity between the metalloids referred to in the title of 
this paper and iron. The effect of these inquiries has been 
to prove that by substituting moderate for the more 
elevated temperatures in use in our forges, phosphorus has 
been made to change places with the carbon in the order in 
which these two bodies leave the iron. Whether this fact 
will have any value beyond that which accompanies any 
contribution, however slight, to our knowledge on these 
subjects, remains to be proved. Its practical, or, in 
other words, its commercial importance, must depend 
upon the expense of removing the impurities from 
those cheap varieties of pig iron in which they occur.” As 
bearing on the last few lines in the foregoing , we may 
extend the hypothesisof Mr. Stead, who took part in the dis- 
cussion,and suggest that perhaps the cheapest way of apply- 
ing the principle would consist in working a double-puddling 
furnace, very heavily fettled, at a low temperature for 
seven or eight minutes after theiron was all melted,and then 
running off nearly the whole of the cinder, and completing 
the process of puddling almost on a dry bottom. Much 
the same thing is done now, but the cinder is not present 
in sufficient quantity, the temperature is allowed to get too 
high in the earlier stages of the process, and the cinder is 
run off too late. The result is that much of the phosphorus 
taken out of the iron at first is restored to it subsequently. 


BOILER INSPECTION IN INDIA. 

Ir has often been argued in this country that steam 
boilers used on land should be put under Government 
inspection, and much may be urged in favour of the pro- 
position. On the Continent, the working of steam boilers 
is regulated by very rigorous laws, full particulars of which 
we have published ; and it is significant that very few 
explosions accompanied by loss of life occur in France, 
Germany, or Austria. The tendency of such enactments 
is, however, assumed by many persons to be prejudicial to 
manufacturing industries ; and British jealousy of Govern- 
ment interference, backed up by this sentiment, has effec- _ 
tually stood in the way of legislation, so that it rests at 
present with the manufacturer or the mine-owner to say 
whether he will, or will not, have his boilers properly 
inspected by competent men. The result is a great and 
wholly unnecessary annual loss of life and property ; and 
so long as bad boilers are recklessly used, so long will 
sensible men desire to see the action of the Board of Trade 
in respect to passenger steam ships extended to our mills 
and our mines. Were it not for the good work done by 
boiler assurance and inspection companies, it is almost 
certain that laws for the regulation of British steam boilers 
somewhat similar to those in operation on the Continent 
would have been passed long since. But it is well known 
that private enterprise has been powerless to avert 
disasters; not because inspection is useless, but because 
large numbers of steam boiler users decline to avail them- 
selves of the services of any of the boiler inspection asso- 
ciations. It is likely, therefore, that a renewed attempt at 
legislation will be made before long ; and it will not be 
out of place if we consider how compulsory inspection has 
worked with English manufacturers under British rule. 

For a considerable period the working of steam boilers 
and steam engines in Bombay, which abounds in cotton 
mills, has been regulated by law. An inspector makes 
periodical examinations, and is very careful that not only 
boilers but machinery shall be maintained in good—that 
is to say, in safe—condition. That his duties are no 
sinecure is proved by the fact that since the passing of 
the “ Boiler and Prime Movers Inspection Act” no fewer 
than 150 boilers have been condemned ; and that they were 
efficiently discharged is evident, inasmuch as during all this 
time no one was killed in Bombay by a boiler explosion. 
The number of condemnations appears very considerable 
when we bear in mind how comparatively limited is the 
use of steam power in India. It may be explained in some 
measure by the difficulty met with in obtaining boilers in 
such cities as Bombay, to say nothing of more out.of-the- 
way places, and the resulting temptation to go on working 
worn-out boilers, It appears, however, that the opera- 
tion of the existing Act is considered to be too severe, 
and a Bill to amend it will at no remote date be 
discussed in the Legislative Council. It is not proposed 


that Government inspection should be discontinued, the 
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principal change suggested being that inspection shall be 
confined to boilers alone. It is very unlikely that any 
engine can be worked under conditions which will 
endanger human life so long as proper fencing surrounds 
the machine, and Government interference is therefore so 
far unnecessary. Indeed, it appears to be absurd that a 
Government official should be called upon to report on 
the condition of a piston or the setting of a slide valve ; 
and that he should possess the power of stopping an 
engine for repairs because the vacuum is bad, or a journal 
runs rather warm, is.simply ludicrous—so ludicrous that 
we suspect the Act has long been a dead-letter in this 
respect. The suggested alteration in the Act will be use- 
ful in more ways than one. It will remove a grievance, 
real or imaginary, which mill owners hold to exist while 
engines may be forcibly inspected, and it will leave 
the very limited staff of inspectors more time to 
perform their necessary duties. The TZimes of India, 
in commenting on the new Bill, indulges in the 
hope that the report of the Government inspector 
will in future be made public. This is opening up 
a somewhat large question, and it is not unlikely that 
the proposal may meet with stout opposition, as in many 
eases, no doubt, the report of the inspector will be in 
nowise flattering to the millowner. If it can be shown 
that the dread of publicity will act for good on those who 
might be negligent or parsimonious in their dealings with 
steam boilers, then it would be well to give the reports to 
the world. If, however, the opposition to the clause should 
be found so powerful as to endanger the passing of the 
bill, then it ought to be withdrawn with a good grace, as 
being in no way essential. It should not be forgotten, 
however, that the publication of his reports would act as a 
powerful check on the inspector’s department, and would do 
more to prevent harsh or arbitrary proceedings than any 
other device that can be rezdily imagined. The reports 
would be carefully read by » en quite competent to judge 
of their merits; and the inspector who unfairly or igno- 
rantly condemued a good boiler once, would not, we fancy, 
do so the second time. If the millowners of Bombay are 
wise they will court publicity instea of evading it. 

It is to be regretted that two injudicious proposals have 
been made, and will be considered by the Legislative 
Council. One is that the work of inspection in Bombay 
should be done “departmentally;” that is to say, that a 
Government engineer should be sent now and again to 
look after boilers. The other is that an association of mill- 
owners which now exists should do the work for the 
Government. As regards the last proposition, it appears 
just a little doubtful that the association would use due 
diligence in inspecting its own boilers, As to the first, it 
manifests an entire ignorance of the nature of the duties to 
be performed. Boiler inspectors are made, not born. Before 
aman can be fit to discharge duties of a very onerous and 
delicate nature, he must undergo a special training. Not 
one mechanical engineer out of a hundred is competent 
to inspect a boiler. Even professional boiler makers are 
asa rule the worst possible judges of the condition of 
one while surrounded with brickwork; although they 
ean pronounce a sound opinion if the boiler is turned 
out, and perfectly accessible all over in broad day- 
light. If the Government believe that any man, military 
or civil, who happens to be an engineer must also be a 
good inspector of boilers, they are completely mistaken, 
and should they act on that belief, they will do much to 
create a prejudice against what is apparently likely to 
prove a very excellent measure. 

The lesson taught us by the history of Government 
boiler inspection in Bombay is that English millowners 
find that they can exist under its operation. We also learn 
that any attempt to make the working of the law very 
stringent is certain to prove a failure. It is mainly 
because it is strict that the existing law is to be 
materially altered, and those who propose parliamentary 
interference with millowners in this country would do 
well to bear this fact in mind. In our impression 
for April 20th we explained our views as to what 
compulsory inspection should be, but it may not be out of 
place to repeat them here very briefly. We hold, then, 
that all boilers should be inspected at least once a year, 
either by a Government official or by the servants of some 
boiler insurance or inspection company recognised by the 
Government. That the inspection being made, a report 
should be sent to the boiler owner, but that no further 
action need be taken at the time by the Government. 
If the boiler was in bad condition when the owner 
received the report, and an explosion took place because of 
his neglect to act on the report, then he would find him- 
self in a very serious position indeed before a jury. The 
owners of steam boilers who would in this way run the 
risk of a criminal prosecution are, we suspect, extremely 
limited. The only thing compulsory about the matter 
would be the inspection; and no reasonable complaint 
could be urged on this ground, because due notice would 
be served on the steam user, so that he might be 
prepared for the visit of the inspector. The cost of exami- 
nation would be very moderate, and should be defrayed, of 
course, by the owners of the boilers examined. There is 
nothing about the past action in Bombay of the Boilers 
and Prime Movers Inspection Act to discourage those who 
seek for Government inspection in this country, but we 
cannot shut our eyes to the circumstance that the Act has 
been hitherto tolerated rather than cheerfully accepted. 
If it were modified in the direction we have just explained, 
it would no doubt be more popular. We deprecate 
generally Government interference in trade affairs; but it 
cannot be denied that inspection has proved eminently 
serviceable in the case of passenger steamers, and has been 
attended with little hardship. 

Two prominent facts may be urged by those who wish 
for Government action ,in dealing with the inspection of 
boilers. One is that when proper supervision is employed 
boilers do not explode ; the other is that a large number 
of lives are sacrificed every year by exploding boilers. It 
follows that inspection would save these lives. If it be 
the duty of a Government to protect the lives o! its sub- 
jects, then our Government ought to insist on the proper 





supervision of steam boilers. That even Englishmen are 
toa great extent amenable to interference of this kind is 
demonstrated by the experience acquired in Bombay. 


RESTRICTING THE OUTPUT. 
THE newspaper literature of the past week has been very 
largely composed of discussions on the labour question, and par- 


ticularly with the newly-propounded policy of restriction as | 


stated by that somewhat over-sapient body, the Miners’ 
National Union. Many of the speakers at the Leicester Trades 
Union. Congress dwelt upon this subject with more or less 
unction, the most vehement speeches in its praise being, as a 
matter of course, those delivered by Mr. Alexander Macdonald, 
MP., who, although yearly disclaiming all intention of being 
present at future gatherings of the kind, annually makes his 
“last appearance.” The economic section of the Socia 

Congress at Aberdeen has also dealt with part of the 
same question, and some of its varieties have been texts 
for the use of certain peripa‘etic orators in different parts 
of the country during the week. On the same side, too, 
is a proclamation issued by Mr. Macdonald in his official capacity 
of President of the Miners’ National Union, in which much argu- 
mentation and elaborate explanation is devoted to laying down 
the new rule in an explicit manner. At the same time we are 
bound to say that the mandatory circular is strangely inconsequent 
and illogical, inasmuch as the miners themselves are told to con- 
sider the advisability of the step, and to judge of the practicability 
of carrying it out; and not only so, but the circular admits that 
“were we to adopt a system of limitation of labour that would 
affect the price so much as would enable any foreign country to 
undersell us, the limitation would be a national injury.” This 
seems to us to be the gist of the whole matter, for everyday 
experience shows us that do what we may in the way of cheapen- 
ing the production of our leading exports, we have the utmost 
difficulty in maintaining our supremacy in the various markets 
of the world. Another phase of the question, however, turned 
up in the course of a mass meeting of some 3000 miners near 
Sheffield on Monday last, the chief speakers thereat being Mr. 
William Brown, of the North Staffordshire Miners’ Union, and 
Mr. William Chappell, one of the secretaries of the South York- 
shire Miners’ Association. Mr. Chappell chietly devoted himself 
to declaring that the men had got down to their minimum point of 
wages, and would resistany reduction to the bitter end. Mr. Brown, 
however, wasnot content with this view of the matter, but made the 
extraordinary statement that he had been asked by coalmasters 
in various parts of the country to prevent, if possible, any fur- 
ther reduction of wages, as such reduction would not only do no 
good, but would encourage consumers to ask for lower prices. 
Mr. Brown therefore urged the miners to work only four days a 
week, so as to prevent stocking, telling them to go to school if 
they liked for the other two week days. It would thus appear 
to be probable that the men will do all they can to limit the 
output, and will by so doing violate an essential law of political 
economy; for not only will they inflict an injury on the public 
generally, but their action will of necessity prevent that early 
recovery of the iron and steel trades which are, confessedly, by far 
the most important of all our national manufacturing industries, 
There might be certain eventualities in which a limited produc- 
tion would be of national benefit—if we had the absolute 
monopoly of the world’s trade, for instance—but the necessary 
conditions do not at present exist, and to attempt to force them 
into existence will only result in a failure which will be 
ruinous, and in no sense creditable to all concerned. Left to 
itself, trade will ultimately flow in its customary channels, and 
by the gradual and natural depletion of weak and unstable firms, 
will ultimately recover its elasticity; but narrowed within badly 
defined limits, and tortuously mismanaged, it will sooner or 
later find other habitats, and leave Great Britain in a decidedly 
second-rate position. 

THE CLYDE SHIPBUILDERS. 

Tue strike and lock-out on the Clyde are at an end. Themen 
have been beaten, not by the masters, but by those who buy 
ships. Arbitration is to step in and decide whether the state of 
trade on the Clyde at the time of the strike warranted, or does 
warrant, the Clyde shipwrights in seeking an advance of wages / 
If so, what advance’ Common sense tells us that these 
questions ought to have been asked and answered in the first 


instance, and not at the end of a strike. Whatever 
may be the answer, the loss to the men will amount 
to over £80,000. The Glasgow shipwrights struck for 


an advance of ld. per hour on the 7d. they were receiving. 
They did this six months ago. The money in dispute amounted 
to about 5s. per week per man at the most, In six months 
there are twenty-six weeks. If the masters had given way 
each man might have earned £6 10s. more than he could 
have obtained at the old rate. In the endeavour to 
obtain this he has lost seven times as much—that is to say, 
£45 10s. This does not appear to be a profitable speculation. 
Should it be decided by the arbitrators that circumstances do 
not justify a rise in 
will be dead loss. On the other hand, if it is allowed that each 
man ought to have 5s, a week rise, then he must work for no 
less than 182 weeks at the increased rate before he can repay 
himself the £45 10s. he has actually lost. It is much to be 
regretted that workmen will not consent to ]ovk at strikes from 
the proper point of view. They are simply speculations at the 
best—at other times gambling transactions. Whether the men 
or the masters are right, the men are invariably the sufferers, 
and we are unable to cite a single instance in which a prolonged 
strike has done any good. It would be well if the mischief 
caused by the Glasgow strike and lock-out ended with the losses 
immediately incurred. There is reason, we are sorry to say, to 
fear that a great industry has been seriously imperilled, heavy 
orders having gone to the United States, to the intense joy of 
Brother Jonathan, who has been dying to see his shipbuilding 
trade revive. Scotchmen have played nicely into his hands, and 
they may have reason to rue the day that they turned out for 
a penny an hour. 








REVIEW. 


A Treatise on the Construction and Manufacture of Ordnance in the 
British Service. Prepared in the Royal Gun Factory. Printed 
by Order of the Secretary of State for War. London: 1877. 

[Frrst Notice. ] 

Tue extraordinary progress made in the science of artillery 

during the last five years has rendered it necessary to 

supersede the excellent “'Text-book” of the rifled ordnance 
in the British service, prepared some time back by Major 

F. S. Stoney, R.A., and Captain Charles Jones, R.A. The 

preparation of the new work has been accomplished by 

Captain John F. Owen, R.A., who has lately succeeded 

Major—now Colonel—Maitland, R.A., as Assistant-Super- 





wages just now, then the £45 10s. per man | 


intendent of the Royal Gun Factories. Much of the former 
work re-appears in the present volume, and Captain Owen 
| states he has “ very largely benefited by the valuable labours 
of his predecessors,” the “'Text-book” constituting “ the 
| backbone” of his “ Treatise.” But in the preparation of 
| the new book it has been necessary to introduce a large 
j}amount of fresh matter, while at the same time much 
which appeared in the former volume has been discarded 
| as having now lost its interest. The present work 
| accordingly exhibits an entirely new arrangement, and is 
also nearly double the size of the former, while in price it 
| has risen four-fold. How soon it may be found desirable 
| to issue another “ Treatise” of this kind we will not ven- 
ture to suggest. ‘The “'Text-Book” was corrected up to 
| November, 1872, and yet we see how far it falls short of 
what is now placed before us. The researches of the 
Explosives Committee, and the admirably contrived 
}experiments of the Heavy Gun Committee — two 
bodies which are so closely united that we can only 
say of them they are “alike yet different ”—have eflected 
changes in the science of artillery of which, perhaps, 
as yet we only see the germs. Captain Owen gives us 
data in his work as far down as the firing of the 
| 80-ton gun with 370 lb. of powder. Already he is out- 
stripped by the fact that this monster weapon has 
| received a powder-chamber of 18in., and has fired a charge 
;of 425 1b. <A glimpse of the future is given us by the 
| statement that, while the 80-ton gun is able to send a 
| 1700 lb. projectile through 24in. of armour at 1000 yards, 
a new gun has been designed, which shall be capable of 
piercing 36in. of iron at that distance. The weight 
of this gun we may probably estimate at somewhere 
between 160 and 200 tons; but no order has yet been 
given for the manufactme of such a weapon, and for the 
present the Italian Government enjoy the distinction of 
possessing the heaviest gun in the world, as exemplified by 
the 100-ton gun of the Elswick Ordnance Company. 
While thus distanced by the Italian armament, the British 
gun of 80 tons is equalled in weight by a steel breech- 
loader which is just being finished by Herr Krupp at 
Essen. 

Captain Owen devotes his first chapter to a consideration 
of the metals used in gun manufacture. Here he recog- 
nises the great advance lately made in the production of 
steel, but observes that the good qualities of this metal are 
counterbalanced—so far as its use in gun-making is con- 
cerned—by its great uncertainty, especially in the higher 
or harder steels. If this uncertainty be overcome, it 
is admitted that steel, defined as “an alloy of iron cast 
while in a fluid state into a malleable ingot,” may, 
perhaps, prove a satisfactory gun metal. If so, then 
it is suggested that it should be used by having 
the several parts of the gun made of steel of dif- 
ferent qualities; that for the inner barrel being hard 
and elastic, and that of the outer portions becoming 
softer and more ductile as we approach the exterior. It is re- 
marked that this principle is already in use, numbers 
of steel guns, both of English and foreign make, having 
the outer portion of 2 much milder or less carburetted 
nature of steel than the barrel. But many such guns are 
stated to have burst under service conditions, thereby 
showing the uncertainty which attends the use of this 
metal. Conscious of this defect in steel, the British autho- 
rities make no gun wholly of that metal, except the small 
7-pounder for boat and mountain service. While thus 
rejected as a material for the entire body of a gun, steel 
has yet been deemed an admirable metal for the inner 
barrel, “as it is very strong, and gives a hard, clean surface, 
while its limit of elasticity is high, so that even a heavy 
strain does not stretch it permanently and deform the 
bore.” ‘The greater cost of steel as compared with wrought 
iron, is obviously a matter for some consideration. Steel 
likewise possesses the disadvantage of not being readily 
welded. It is easy to produce figures which will make it 

| appear that steel is really the best material for ordnance. 
Thus, the elastic limit of wrought iron is only about 
| 12 tons per square inch, while that of steel is from 13 to 
30 tons. But, after the elastic limit of wrought iron has 
been reached, much work must be done in permanently 
stretching this very ductile metal before the limit of frac- 
|ture is arrived at, and thus there is obtained a large 
|margin of safety. It is the smallness of the margin 
| existing between the limits of elasticity and rupture in 
| respect to certain kinds of steel which renders a gun of 
this metal so liable to burst explosively, flying to pieces 
| without giving warning. Wrought iron is used for the 
|inner barrels of the cast iron converted guns, in order to 
give that degree of safety which would otherwise be 
lacking because of the brittleness of the exterior. Steel is 
used for the inner barrel of the wrought iron guns, in 
order to obtain a hard, smooth surface. Hardness, homo- 
geneity, high elasticity, and great tenacity make steel a 
good material for the inner tube ; but the officials of the 
Royal Gun Factories have not sufficient confidence in the 
metal to adopt it as the sole material for the structure of a 
gun, except on a very small scale. They have an illustra- 
tion of one radical defect in this metal, namely, its uncer- 
tainty, in the use which they already make of it. The 
ingots of steel employed for the inner tubes, though of the 
most expensive kind, and intended to be of the highest 
excellence, do not always stand the tests for quality, 
although the ingots which fail are apparently made of the 
same material, and manufactured in precisely the same 
manner as those which give the required results as to 
strength, hardness, and elasticity. 

It was the opinion of Sir W. Armstrong, as quoted in a 
foot-note to the work before us, that although steel had a 
much greater tensile strength than wrought iron, it was 
less adapted to resist concussive strain, Sir William has 
argued that the conzlusion at which he had thus arrived 
was in strict harmony with the fact that armour-plates 
made of steel had proved on every occasion of their trial 
greatly inferior to plates of wrought iron. The Spezia 
experiments are now considered to upset this theory. Yet 
we may observe that if the mild steel plates at Spezia had 
been unbacked, Sir William’s theory might have held good. 





The steel plate suffered more extensively than the plate of 
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wrought iron, although the destruction of the steel plate 
absorbed so much of the work of the shot that the latter 
was unable to get through the backing. 

Bronze has failed as a gun-metal under the searching test’ 
of the modern system of rifling. The efforts of General Von 
Uchatius to utilise this metal for artillery purposes have been 
received with favour in Austria in respect to field guns; 
but Captain Owen states that a number of these Uchatius 
guns are rejected in manufacture owing to the presence of 
tin spots. There is also the fact that very excellent results 
were obtained in Fngland, when rifled bronze guns were 
tried at Shoeburyness; yet, after all, we had to withdraw 
these weapons from the service. The conclusion seems 
warranted that bronze, however improved, will not be able 
to hold its own against the great advances certain to be 
made in the manufacture of steel, and in the construction 
of field guns from that material, either alone or in combi- 
nation with wrought iron. 

As the tree may be known by its fruiis, so an appeal to 
the history of the service ordnance would seem to prove 
that the system pursued at Woolwich for some years past 
is a correct one. Mild steel toughened in oil is used for 
the inner tube, and good ductile wrought iron for the 
remaining portion of the gun, Thousands’of rifled guns 
have thus been built up, from the 9-poundcr, weighing 
but 6 ewt., to the 16in. gun of 80 tons weight. Of all 
these, not one has burst explosively on service, nor has the 
sacrifice of a single life been due to their breaking up. 
Under service conditions, no built-up gun of wrought iron 
and steel of the present manufacture has failed from any 
defect due to the materials of which it was made. A very 
different result appears when we look abroad. Cast iron, 
used either alone or strengthened by rings, whether of 
wrought iron or steel, has proved treacherous. In the 
attack on Fort Fisher the Federals suffered far more from 
the bursting of their own Parrott guns than from the 
enemy’s projectiles, Guns made wholly of steel have a 
very tragic history. Even the little mountain guns used in 
the late Carlist war, and composed of this metal, burst on 
several occasions. Improved methods of construction, we 
may observe, have given steel guns better success lately 
than formerly, and the Krupp guns are now built up ina 
manner very similar to those of Woolwich. But the objec- 
tions urged by Captain Owen against steel ordnance are 
of a weighty character, and the facts to which he appeals 
are such that we may well be glad no history of the kind 
has to be written with respect to the guns of the British 
service. 

Having treated of the materials employed in gun making, 
Captain Owen proceeds to describe the mode of construc- 
tion. Homogeneous guns, unless of small calibre, are 
now things of the past. No thickness of metal, however 
great, in a homogeneous cylinder, can withstand a 
pressure per square inch exceeding the tenacity per 
inch of a bar of the same metal. Guns made as 
smooth-bore pieces were formerly manufactured, by 
casting iron or bronze in clay moulds, cannot be ren- 
dered strong enough to stand more than a certain pressure 
from within. The inner portions receive the brunt of the 
explosion, while the outer portions remain almost quies- 
cent. Consequently there is a certain amount of idle 
metal about every homogeneous gun. It is singular that 
Herr Krupp began by practically ignoring these principles, 
though he hus long since adopted a wiser course, and has 
ceased the attempt to make guns from solid blocks of steel. 
To Sir W. Armstrong is due the credit of first successfully 
employing the principle of initial tension for all the parts 
of a gun. He employed wrought iron coils shrunk one 
over another in such a manner that the inner tube was 
placed in a state of compression, and the outer portions in 
a state of tension, the amount of tension being so regulated 
that each coil should perform its maximum amount of 
useful effect in resisting the pressure from within. The 
fibre of the coils was arranged in the best position for 
resisting circumferential strain, and Sir William employed 
a forged breech piece in which the fibre ran parallel with 
the axis of the gun, in order to give longitudinal strength. 
With the Armstrong mode of construction, steel tubes were 
gradually introduced, until the use of wrought iron tubes 
was entirely discarded, except in the case of the cast iron 
converted guns. But the Armstrong gun was a costly 
weapon. ‘The coils were thin and numerous, besides which 
the large forging for the breech-piece was very expensive. 
There was also an element of weakness, as exhibited in the 
case of a 13in. gun, which split some of its outer coils, 
while the interior ones remained uninjured, thus proving 
that the outer coils were unable to take their proper share 
of the strain. In 1865, Mr, Fraser proposed his important 
modification of the system. ‘This consists in using larger 
coils made of thicker bars, and so much stronger longitu- 
dinally, that the forged breech-piece becomes unnecessary. 
The greater weight and strength of these coils also allow 
compression to be given more certainly to the steel barrel 
and the inner coils, In this construction, moreover, the 
trunnion-ring, which was merely shrunk on to the Arm- 
strong guns, and occasionally slipped, is welded to the 
breech coil. Cost was thus re Bow 5 while at the same time 
the gun was rendered considerably stronger. 

This brings us to what may be called the present era of 
gun-making, and we propose to go on with the subject and 
complete it in a subsequent article. 








URBAIN LE VERRIER. 

France has lost another of her great men, and science through- 
out the world deplores the withdrawal from her ranks of the 
investigator who, more nearly than any other, might justly be 
styled the nearest to Newton of our times. Urbain Jean Joseph 
Le Verrier died at Paris on Sunday, September 23rd, at the age 
of sixty-six, of that derangement of the functions of the liver 
under which for several years past he laboured. He was born at 
Saint L6 in the department of La Manche in 1811, at a period 
when France was just passing the meridian of that perilous 
power and national grandeur which she had achieved under 
Napoleon I. We _ possess no authentic particulars of his 
boyhood and early education until he became a pupil of the Ecole 
Polytechnique, at a time when, under the fostering care of 





Napoleon, that great institution had become the nursery 
of great men who, in the walks of science and philosophy, were 
added year by year to the roll of distinguished Frenchmen as 
soldiers, politicians, and men of science. His course of study 
there, and his final examination, were in the highest degree dis- 
tinguished ; and he left the institution bearing away its laurels 
in nearly every department. The twenty years succeeding the 
abdication of the great emperor, thanks to the unpopular govern- 
mentof therecalled Bourbons forced by foreign Powers on unwilling 
France, and the political disturbance and revolution which finally 
hurled the elder branch of that ancient family from the throne 
of France, and seated Louis Philippe in their stead, had been 
one of depression in every way for France, and careers adequate 
to the abilities of the men who issued from the Ecole Poly- 
technique were, at the period when Le Verrier left its portals, 
often hard to be found, especially by those who were not 
viewed as supporters of royalty. Le Verrier had to content 
himself with the appointment of engineer to the “ Administra- 
tion des Tabacs,” then a royal monopoly, the administrative 
offices of which centred in Paris, so that Le Verrier was enabled 
to reside there, a circumstance which may perhaps have been the 
chief inducement to his acceptance of the office. His first 
published paper was on a chemical subject, and entitled, “Sur 
les Combinaisions du Phosphere avec l’Hydrogéne.” This was 
followed by a second on the same subject ; these are the only 
chemical papers ever published by Le Verrier, in which we may 
see some indication.of the encyclopedic character of the scientific 
education which has always distinguished the Ecole Poly- 
technique, in which mathematics, which underlie all 
sciences, mechanics, physics, chemistry, and all that belongs 
to the constructive arts, were given due importance; so that 
its pupil as he left the school, whatever might be his 
nature and intellectual learning, was not a mere celebrity in some 
one isolated department of knowledge, but equally ready to turn 
the artillery of science upon any one of those positions in which his 
post in life might afterwards be found. But the bent of Le 
Verrier’s genius as a mathematician soon directed his studies 
into that channel exclusively, and in 1839 he presented two 
papers to the Academy of Sciences, on the limits of eccentricity 
and inclination of the planetary orbits—a subject so closely allied 
to that branch of physical astronomy in connection with which 
his name will ever be held in the front rank of honour, as to 
indicate that he was already preparing the way to those great 
and laborious investigations on the mutual disturbances of the 
planets, which ultimately led, almost simultaneously by himself 
and by Prof. Adams, of Cambridge, to the addition of an unknown 
and unsuspected great planet to the solar system. Arago was now 
director of the Observatory at Paris, and Le Verrier’s power as a 
geometrician, and the special directions in which it had been 
applied being known to him, Le Verrier was requested by the 
director to re-examine the perturbations of Mercury. The 
mathematical methods which he applied to this investiga- 
tion, based, no doubt, upon those which had been indicated by 
Laplace, resulted in such success as induced him to extend his in- 
vestigations to a re-calculation of the tables for Uranus, and in 
attempting this he necessarily had to take into account the 
perturbations of that outermost planet caused by Jupiter and 
Saturn. In the course of these investigations he was enabled 
to discern that certain residual phenomena of perturbation of 
Uranus existed, which could not be accounted for except upon 
the supposition of the existence of a larger planet between Uranus 
and Jupiter, and he then proceeded by the inverse method to 
calculate whereabouts the unknown body, the amount of whose 
perturbations was known, should be looked for. The further 
account of this grand discovery we cannot give better than in 
the words of Professor C. M. Mitchell, of the Cincinnati Obser- 
vatory:—On the 10th of November, 1845, M. Le Verrier 
presented a memoir to the Royal Academy of Sciences in Paris, 
in which he determined the exact perturbations of Jupiter and 
Saturn on Uranus. This was followed by a memoir, read before 
the Academy on the Ist of June, 1846, in which he demonstrated 
that it was impossible to render an exact account of the pertur- 
bations of Uranus in any other way than by admitting the exist- 
ence of a new planet exterior to the orbit of Uranus, and whose 
heliocentric longitude he fixed at 325 deg. on the Ist of Jan., 1847. 
On the 30th of August, 1846, a third memoir was presented to 
the Academy, in which the elements of the orbit of the unknown 
planet were fixed, together with its mass and actual position, 
with greater accuracy, giving on the Ist of January, 1847, 
$26 deg. 32 min. for its heliocentric longitude. Finally, on the 
5th of October, 1847, a fourth memoir was read relative to the 
determination of the plane of the orbit of the constructive 
planet. It is quite impossible to convey in popular form the 


least idea of the profound analytic reasoning employed by M. Le. 


Verrier in this wonderful investigation. None but the rarest 
genius would have dared to reach out 1,800,000,000 miles into 
unknown regions of space to feel for a planet which had 
displaced Uranus by an amount only about equal to four 
times the apparent diameter of the planet Jupiter as seen 
with the naked eye. <A quantity so small that no eye, 
however keen and piercing, without telescopic aid, could sver 
have detected it. Yet from this minute basis was the mag- 
nificent superstructure to be reared which should eventually 
direct the telescope to the place of a new and distant world. To 
many minds the resolution of such a problem may appear utterly 
beyond the powers of human genius, and without one ray of 
light to illume the midnight darkness which surrounds it to 
them, they are disposed to reject the entire subject. An atten- 
tive examination of the following train of reasoning may at least 
demonstrate that the problem is not quite so hopeless as it would 
at first appear. It was not necessary to extend researches to all 
quarters of the heavens indifferently in an effort to find the 
unknown body. All the planets revolve in planes nearly coinci- 
dent with the plane of the earth’s orbit, and more especially 
do the distant ones. Jupiter, Saturn, and Uranus revolve 
in orbits but little inclined to the plane of the ecliptic. 
Hence it was fair to conjecture that the new planet, 
should it ever be found, would not violate the general law. 
and a search for it was properly limited to a narrow belt near 
the plane of the earth’s orbit. The limits of research were 
thus brought down to a narrow zone sweeping around the entire 
heavens, indeed, but insignificant in extent when compared 
with the whole celestial sphere. The next point of examination 
was the probable distance of the unknown planet. Here again 
analogy came to the aid of Le Verrier. The well-known empi- 
rical law of Bode showed that the remote planets increased 
their distances by a very simple law. Saturn was twice as 
remote as Jupiter ; Uranus was at double the distance of Saturn, 
and it was fair to conclude that the unknown planet would be 
about twice as far from the sun as Uranus. As a first approxi- 
mation then, its distance was fixed at about 3,600,000,000 miles 
from the sun. Kepler's law regulating the ratio between the 
distances and periods of the planets gave at once the time of 
revolution of the new planet in case its distance had been 
correctly assumed. In the next place, it was fair to conclude 
that the orbit of the new planet, like those of Jupiter, Saturn, 
and Uranus, would not differ greatly from a.circle. These con- 





jectures, were, in some degree, confirmed by a very simple train 
of reasoning with reference to the distance of the disturbing 
body. If it revolved in an orbit very near to that of Uranus, 
then its effect on Uranus ought to be excessive when compared 
with its influence on Saturn, which was found not to be the case. 
Again, if it revolved in an orbit very far beyond the limit 
assigned above, its effect on Uranus and Saturn would be very 
nearly the same, which was not verified by examination. Having 
thus thoroughly fixed limits for the orbit of the unknown body, 
the work of the mathematician now commences, having for its 
grand object the determination of the true place of 
the planet sought at some given’ epoch, and such an 
orbit as will represent the perturbations of Uranus in 
the most perfect manner. To exhibit in some faint degree 
the difficulty of this investigation, let us conceive that up 
to the Ist of January, 1800, the solar system had consisted only 
of the known bodies—the sun, planets, satellites, and comets. 
The orbits of all the planets are accurately ascertained, and their 
reciprocal influences computed and known. The outermost 
planet, Uranus, revolves its vast orbit obedient to the great law 
of gravitation, age gt | the predominant influence of the 
sun, and swaying more or less to the action of the nearest 
planets, Saturn and Jupiter. Its predicted and observed places 
coincide, and its movement is followed with confidence and 
exactitude. With a full and perfect knowledge of the orbit of 
Uranus, let a new planet be created and projected in a vast orbit 
exterior to, and remote from, the orbit of Uranus. The new 
body thus added to the system would thus instantly derange 
the movements of Uranus, causing it to recede from the sun, 
and increasing its mean period of revolution. In this case, 
the total effect of the new planet on Uranus would be perturba- 
tion, and it would not be quite impossible, even for one not 
skilled in the higher mathematics, to see how the action of the 
newly created planet on the movements of the old one might 
actually reveal approximately the position of the disturbing 
body. It is manifest that when the two planets are in conjunc- 
tion, or on a right line passing through them and the sun, that 
at this configuration the new planet would exert its greatest 
power to drag the old one outward from the sun ; and if it 
could be found at what point of its orbit the old planet actually 
receded to its greatest distance from the sun, in the same direc- 
tion nearly must the disturbing body have been situated at that 
time. In this way, we perceive, one place of the new planet 
might be approximately found; and from its periodic time 
it would be possible to trace it backward or forward 
in its orbit, for the present supposed to be circular. 
The problem here presented is certajnly sufficiently difficult; yet 
its complexity is very far from being equal to that presented in 
nature, and with which the French geometer found himself 
obliged to grapple. Although unknown, the new planet did 
exist, and for ages had silently pursued its unknown orbit round 
the sun. Its influence on Uranus had been ever active; and 
when the observations on Uranus were made and its places deter- 
mined from which its elliptic elements were to be derived, these 
very places were in part dependent on the action of the invisible 
disturber, and hence a portion of its influence would be darkly 
concealed in the orbit of Uranus; and to divide the entire effect 
of the new planet on the old one correctly between the disguised 
portion and that producing real perturbation, was attended with 
the greatest difficulty, and could only be reached by adopting 
certain positive hypotheses. Surrounded by all these difficulties, 
Le Verrier worked on, and with consummate art so constructed 
his analytical machinery as to meet and master every difficulty, 
and he finally announced to the world the figure of the orbit of 
his imaginary planet, its distance, period of revolution, and even 
the mass of matter it contained.” 

These important communications were made to the French 
Academy of Sciences on the 31st August, 1846. On the 18th of 
the following month, M. Le Verrier wrote to his friend, M. Galle, 
of Berlin, requesting him to direct his telescope to that point in 
the heavens which his computations had revealed as the one 
occupied by the constructive planet. The request was readily 
complied with, and on the very firstevening of examination a star 
of the eighth magnitude was discovered, which was evidently a 
stranger in that region, as it was not found on an accurate map 
of the heavens including all stars of that magnitude. The follow- 
ing evening was awaited with the deepest interest, to decide, by 
the actual motion of the suspected star, whether indeed it was 
the planet so wonderfully revealed by the analysis of Le Verrier. 
The night came on. Again was the telescope directed to the 
star in question ; when lo! it had moved from its former place, 
in a direction and with a velocity almost precisely accordant 
with the theory of the French geometer. The triumph was per- 
fect ; the planet was actually fund. The news of its discovery 
flew in every direction, and filled the world with astonishment 
and admiration. 

The exceeding accuracy with which its place had been pre- ° 
dicted, coming within less than one degree of its actual position, 
gave to M. Le Verrier the highest confidence in the perfection 
of his analysis, and filled with astonishment the oldest and most 
learned astronomers. If scepticism had existed with reference 
to the possible solution of so complex a problem—if the theory 
of Le Verrier had been regarded as a beautiful speculation, inge- 
nious and plausible, but vain in its practical application—the 
actual discovery of the planet silenced all cavil and put to flight 
every lingering doubt. As if anything were wanting to give a 
more positive character to the computations of Le Verrier, 
it was now found that a young English mathematician, Mr. 
Adams, of Cambridge, had actually accomplished the reso- 
lution of precisely the same problem, and had reached results 
almost identical with those of the French geometer. This 
astonishing coincidence on the part of two computers unknown 
to each other, each starting from the same data, pursuing inde- 
pendent trains of reasoning, and arriving at the same results, 
confirmed, in the fullest manner, the accuracy of the resolution 
which had been obtained. 

Professor Challis, of Cambridge, has stated that Mr. Adams, fellow 
of St. John’s College, showed him a memorandum made in the year 
1841, recording his intention of attempting to solve the problem 
arising out of the perturbations of Uranus as soon as he had 
taken his B.A. degree. Accordingly, after graduating in 1843, 
he obtained an approximate solution, and afterwards pursued 
the subject to that extent as actually to place in the hands of the 
Astronomer Royal and of Professor Challis the elements of the 
then unknown planet before any elements of this planet had 
been obtained, or at least published, by M. Le Verrier. These and 
other proofs and dates of his own labours were laid by Professor 
Adams before the President and Council of the Astronomical 
Society of London, and the proofs were deemed so conclusive, 
that when in 1848 the society awarded its gold medal to 
Le Verrier, they also awarded another to Professor Adams, 
thus acknowledging both as co-ordinate in merit as in 
time, in reference to this grand discovery. The discovery itself 
contains much more than that which chiefly strikes the mind of 
the unmathematical reader, who is principally fascinated by an 
immensely distant planet being discovered, and for the first time 
revealed to human eye by methods of which he can form the 
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immest or no conception, but which must suggest to the 
imaginative man that there are depths and powers in the mind 
of some of his fellow men, such as in the words of Newton's 
epitaph, may be said of them as of him, Jntellectu propre divino, 
But to the geometer there are far higher imports in the vast 
advance made by L- Verrier and Adams. Thus their methods 
of treatment of planetary perturbations and inversity have 
become what Bacon woulti have called a new organon for 
astronomy itself, applicable as time shall roll on and the pro- 
cress of telescopic instruments, and the method of their application, 
shall have become advanced, to other and distant systems governed 
by other suns than our own; and the exact knowledge of whose 
movements and their interdependencies may reveal the existence, 
magnitudes, paths, and weights of planetary bodies too distant, 
rhaps, to be ever seen by other than an intellectual eye. 
While such is the theoretic prospect opened up, its practical 
results are already of the highest importance to nautical astro- 
nomy and navigati The and certainty of his methods 
once established, Le Verrier proposed to himself, and after many 
years of labour actually éompleted, a survey of the places and 
movements of all the planetary bodies of our system. The 
result has been the revision of all those tables of the position ot 
the principal planets which are applied by means of what are 
called lunar observations to finding the longitude at sea—a 
method which, since its adoption not fifty years since, hss con- 
ferred a degree of accuracy upon the previously uncertain 
element in a ship's place of longitude before unknown, and 
inspiring the mariner of long voyages with the utmost confidence 
as to his whereabouts. It is enough to say that Le Verrier’s re- 
vised tables have been adopted, in supercession of the old ones, by 
our own Astronomer Royal, and inserted in the .Va utical Almanac. 
All the scientific bodies in the world concurred in awarding 
medals and honorary degrees to Le Verrier. In 1846 he received 
the Royal Society's Copley medal ; twice the Royal Astrunomical 
Society awarded him its medal, and on the second occasion in 
1876, to the great honour of both parties, Professor Adams being 
then President of the Society, the second medal was awarded 
him. Such was the great discovery that distinguished the career 
of Le Verrier ; but his life was full of fruit to science, and ever 
occupied in its labours. . 

Le Verrier had been engaged as an assistant or astronome 
adjoint at the Paris Observatory, for some time during 
the directorate there of the illustrious Arago. In 1853 that 
great man died and Le Verrier became director in his 
stead. During the confusions and political changes of the 
latter part of Louis Philippe’s reign, and possibly diversion in 
some degree from Arago’s mind to politics, the discipline at 
least of the observatory had falien into much disorder, and the 
new director, himself by nature and education a lover of subor- 
dination, found it necessary to institute reforms far from 
agreeable to many of the staff of the observatory. Murmurs 
increased, and allegations were freely made that Le Verrier’s 
rule was harsh and intolerant, and some resignations were threat- 
ened by men whom French science could ill afford to lose, and 
in 1870 he was removed from his post and M. Delaunay installed 
in his place. A new position was, however, created for 
Le Verrier as director of the newly-established Meteorological 
Observatory at Mont Souris, near Paris. Much as 
this was personally galling to Le Verrier in these 
changes, the inherent nobleness of his character was appa- 
rent in his not permitting dissatisfaction or sulkiness to 
interfere with his new duties, and within a brief period he not 
only completely organised the arrang ts and observatorial 
organisation of the Central Meteorological Observatory of France, 
but completed the arrang ts ry for daily, or even more 
frequent, weather reports from every part of France, and from 
such foreign stations in Europe as were in telegraphic communi- 
eation with Mont Souris. In 1873-4, Delaunay was unfortunately 
drowned while crossing the Harbour of Cherbourg in an open boat, 
whither he had gone on official duties, and the authorities found 
it a fitting occasion to reinstate Le Verrier in the office of 
directur,which he had previously held; and in this post, incessantly 
engaged in investigations and labours which his co-discoverer, 
Professor Adams, has well termed appalling in amount, he con- 
tinued up to the time of his death. Besides the labours which 
officially devolved upon him, reseasches, not necessarily connected 
with his official position, were continually in progress and 
successively published. Nearly ninety memoirs appear under his 
name in the catalogue of the Royal Society; and when we remem- 
ber the character and quality, and the amount of mental labour 
represented by every one of these, we are struck by the stupend- 
ous power of mind and energy which they represent. 

Besides these immense labours of research, Le Verrier was 
engaged in creating the Observatory at Marseilles inaugurated 
by the late Emperor; and in conjunction with his friend M. 
Foucault—well known all over the world for his celebrated 
experimental demonstration of the earth’s rotation—the great 
telescope of the Marseilles Observatory was designed and com- 
pleted. At a yet later period, and after the death of M. Foucault, 
Le Verrier took in hand the completion of the great reflecting 
telescope of the Paris Observatory, constructed with a speculum 
of glass silvered. This instrument, of which we have given 
some description in THE ENGINEER in our review of the life of the 
Herschel family, was designed almost wholly by M. Foucault 
before his death, and his drawings were employed by Le Verrier, 
with such additions as the /acune rendered necessary in com- 
pleting the instrument, which is said to perform in great perfec- 
tion. The block of glass from which the speculum was ground 
was ordered by Le Verrier from St. Goubain Glassworks, and 
weighed more than three-quarters of a ton. Besides these, for 
all ordinary men more than sufficient calls upon his attention 
and time, Le Verrier, was from an early period of his career, 
viz., from his thirty-seventh year, connected with the Legis- 
lature of France, having been elected a deputy to the Legislative 
assembly of his own department, La Manche, in thestormy year 
1848. As adeputy he did his best at all times to secure such 
improvements in the system of scientific and general education 
in France as the vehemence of party strife and the opposition of 
a bigoted and! reactionary clerisy rendered possible. Under the 














-- Empire he became a senator, and was from about the year 1865 to 


the collapse of the Empire in 1871, upon all public occasions 
looked upon as one of the great official representatives of French 
science. In 1867 he took a practical share in the organisation 
of the exhibition, and was present at most of the great cere- 
monials of that wonderful display. During the exhibition period 
the Institution of Mechanical Engineers of England held its 
annual meeting in Paris, and at one of the evening assemblies 
given at the Conservatoire des Arts et Métiers by the representa- 
tive men of French arts and applied sciences to their English 
guests, Le Verrier was appointed the representative of French 
science, and the welcoming host of the English institute. On 
this evening Le Verrier proved to many of the English 
who had sufficient knowledge of French to engage in con- 
versation with him, that much of that hauteur, or even 
intolerance, that was all against him by some of his 
own countrymen had but little foundation, except in their 
own excited feelings, It is well known that the Observatory 





of France, like our own at Greenwich, is, as a rule, not open to under that gentleman’s supervision in this country for the Buenos 


visitors; in fact, to none except those of its own staff, and such 
men of science, from whatever country, as may have claimed to 
visit the Observatory by permission of the director, and then 
only under such conditions as may not interfere with the routine 
of observation and calculation always going on. Le Verrier, 
however, made an entire exception to the rule when, in 1867, he 
invited the English Mechanical Engineers to visit the Observatory 
in a body, and, under his own guidance, gave the members of the 
institute every facility for comprehending the inner machinery, 
instrumental and personal, of the Observatory. No one who 
had the privilege of seeing and conversing with Le Verrier could 
ever forget the noble deportment of the man, and the flashes of 
intellect that for ever shot forth from his mind, and gave a 
peculiar characteristic to every word and sentence which he 
expressed ; and no doubt much that hearers with less insight 
considered indications of harshness and hauteur were but 


the result of the logical precision and clearness of 
thought which conferred brevity, occasionally amounting 
almost to abruptness, upon his expressions in conversa- 


tion. His figure was light and well proportioned, and 
became associated in the mind of the observer with something 
of agility by his erect carriace, free from all constraint, 
though possibly in part derived from his military training at the 
Ecole Polytechnique; yet a narrower or more imaginative 
observer might perhaps conclude, and not incorrectly, that his 
noble carriage may have been in part the r sult of a life-long 
consciousness that he was intellectually “a king of men.” 
His fine oval countenance had no lines of harshness in it, but 
his features were well marked and cleanly chiselled, with great 
firmness of expression in both mouth and nostril. 








THE TAY BRIDGE. 


On Tuesday the Tay Bridge was virtually opened for traffic, 
that is to say, a long train containing many of the directors of 
the North British Railway and other gentlemen, was run across 
the bridge from the south to the north side. A great concourse 
of people was present to see the Tay crossed by a railway train. 
The connecting works are not yet complete, but in a very short 
time all will be ready for Board of Trade inspection, and the 
bridge will then be opened for traffic. An elaborate descrip- 
tion of this brilge, fully illustrated, will be found in Tur 
ENGINEER for April 4th, 1873, and to this we must refer such of 
our readers who are desirous of complete information concerning 
the longest railway bridge in the world. But a few general par- 
ticulars concerning the structure, and a glance at its history, will 
not be out of place here. 

The bridge has been constructed to carry the traffic of the 
North British Railway across the estuary of the Tay at a place 
where it is nearly two miles wide. It was designed by Mr. 
Bouch, C.E., and a bill was obtained in 1870 for its construction. 
Messrs. De Bergue and Co., of London, obtained the contract 
for it in 1871, and the foundation-stone was laid in the land 
abutment on the south side on the 22nd July of the same year. 
In May, 1874, the death of the principal partner of De Bergue 
and Co. led to the transference of the contract from that firm to 
Messrs. Hopkins, Gilkes, and Co., Middlesbrough, by whom it 
has since been prosecuted and finished. The bridge begins 
about a mile and a half above Newport, on the south side of the 
river, where the depth of water at high spring tides is 45ft., the 
velocity of the current reaching occasionally tive knots an hour. 
The design includes eighty-five spans, varying in length from 
67ft. to 245ft., those of the greatest dimensions being placed over 
the navigable part of the r.ver. Here the bridge has a clear 
height of 88ft. above high water, from which it slopes down to 
the Fife side with a gradient of 1 in 356, and towards the Dundee 
side where it takes a curve to the eastward in order the more 
conveniently to join the land line, with a gradient of 1 in 73. 
We must refer our readers to Tok EncINrrR for April 4th, 1873, 
for a description of the method of erecting the bridge adopted by 
Messrs. De Bergue. After the work had been in progress for 
some time on this system, it was found that the rock suddenly 
shelved away to a great depth under beds of clay, gravel, and 
sand. It therefore became impracticable to sink the piers to that 
foundation, and a new method had to be introduced. The 
weight of the pier was lightened by substituting in the upper 
works iron columns for solid brick, while the adoption for each 
pier of a single oval cylinder measuring 234ft. by 134ft. secured 
a larger bearing than had previously been obtained with two 
smaller ones. The cylinders, constructed on shore, were floated 
out to their places, and sunk by the aid of an ingenious sand 
pump invented by one of the assistant engineers, Mr. Reeves. 
‘The interior of the cylinder was afterwards filled to the top with 
cement concrete, and the portion above the bottom of the river 
being removed, on the concrete was placed a base for the 
pier constructed on shore and floated out. This reached to 
the level of low-water, and on it, as the tide permitted, 
men worked at the erection of the next section which reached 
to high-water mark, where four courses of stone were fixed. On 
these were placed the iron columns, 12in and 1bin. in diameter, 
carrying the girders. 

When the piers had been brought up to the proper height, 
the girders— measuring 245it. in length, and weighing 190 tons 
for each span—were towed out. The raising of the girders was 
carried on in lifts of 20ft. at a time by hydraulic apparatus. Two 
girders, connected by transverse braces, go to each span, the 
depths varying according to the width of the space to be crossed. 
The length of the spans diminishes in going towards the shores 
on either side of the navigable channel, the depths of the girders 
being correspondingly decreased, the minimum being 12ft. The 
bridge has been calculated for a rolling load of 14 ton to the foot 
run. The bridge is connected with the main line of the North 
British Railway by a branch striking off at Leuchars Junction, 
and running up to the south end of the bridge, the distance 
being about five miles. 

During the construction of the bridge very serious difficulties 
were encountered, caused in a great measure by the enormous 
height of the structure above water, in a situation where it is 
exposed to heavy gales. This height was considered necessary 
to prevent the passage of ships being stopped, but it has been 
found, as a matter of fact, that the number of ships which 
require a headway of 80.t. at low water is nominal; and there is 
no reason to doubt that no harm would have been done, while a 
vast sum would have been saved, had the bridge been made 30ft. 
lower than it is. We heartily congratulate the engineers, con- 
tractors, and proprietors on the successful completion of a 
thoroughly great work. 








PASSENGER BOGIE CARS FOR THE BUENOS 
AYRES AND CAMPANA RAILWAY. 

Ws give this week at pages 220 and 224 very interesting 

detailed drawings of certain first-class cars on the bogie per 

designed by Mr. James Cleminson, of Westminster, and built 





Ayres and Campana Railway. 

We believe we are correct in stating that these cars are the 
first which have been built in England upon the principles of con- 
struction prevailing in the United States. There are, however, 
some departures from American practice, which we shall 
presently explain, and which are, we think, improvements in 
many ways. 

It will be observed that the cars are mounted on four-wheeled 
bogie trucks, whose pivots are 33ft. apart. On reference to the 
details of body framing, it will be seen that the sides are built 
up in the form of a girder, and although the body is 45ft. Gin. 
in length, facility of shipment required that no part of the 
structure should be too large for the hatchways of the steamers 
running to the River Plate. To accomplish this without impairing 
the strength of the structure, and with the smaliest amount of 
material, considerable ingenuity appears to have been brought to 
bear, for whilst the side is cut up into four sections for the 
purposes of transport, the aggregate strength of the whole is 
restored when the upper and lower truss planks and the top 
girth—each of which is of the full length of the body, and con- 
stitute the members of the girder—are secured in their places; 
the tie rods, passing as they do through the top, middle, and 
bottom girths, and also through the cill or sole bar of 
the main frame, hold the framing firmly together and bind the 
several sections up as one whole, The truss planks, and also the 
main frame, were taken apart and bundled for shipment. The 
whole structure is further strengthened vertically in the usual 
way by means of the trusses under the sole bars; it will be 
noticed, however, that the bearings of struts of the trusses have 
large surfaces, in order to better distribute their support. 

The roof is of the Monitor type, that is to say, raised in the 
centre. The sides are framed in one piece from end to end, and 
are fitted with glazed sashes, hinged or rather pivoted to open 
inwards. Strength is imparted transversely to the roof, which is 
of itself extremely weak in form, by means of seven wrought iron 
carlines or rafters reaching across from side to side, and following 
the outline of the roof. The feet of these carlines take the tie 
rods of the body framing, and thus bind the rovf and side 
framing firmly together. The main or under frame is constructed 
with diagonals, which have been introduced latterly in American 
practice, to more effectually resist the effects of collisions at the 
corners of vehicles, and like all cars now built in the United 
States, the bottom of the frame is cased or boarded over for the 
purpose of preventing the lodging of snow in the framing in 
winter, and of dust in summer. The previously mentioned 
departures from the ordinary practice of American car builders 
consist chiefly in the mode of ventilating, and in the buffers and 
draw bars. In the ventilation of the cars under consideration 
the air is introduced into the spaces between the windows at a 
point near the top girth of the body framing, for which purpose 
the facia board is placed some little distance off the stanchions, 
leaving an open space between the upper and lower facia boards, 
running the whole length of the car. Upon entering the cavity 
between the stanchions, to which access is given by the said open 
space, the air descends to the middle girth, and then percolates 
through the wire gauze at the back of the fretwork panel cover- 
ing the cavity in question in the interior of the car ; the perco- 
lation and the consequent introduction of the air at the point 
indicated is produced by the exhaustion of the air within the 
car, which is effected as usual at the highest point in the roof, 
but with fixed exhausters, which are self-acting, and require no 
attention. This arrangement of ventilation has the effect of 
maintaining an equal temperature and pleasant coolness in 
summer within the car, even when all the windows are shut, 
and the air is diffused by the wire gauze in a soft breath as it 
were, over a large area on its admission to the car, whilst dust is 
at the same time completely excluded. 

In all cara in the United States the buffers are always 
situated at a point below the main frame, having the appearance 
of being tacked on to the frame; they are thus not in the plane 
of the greatest strength of the frame, but, on the contrary, are a 
long way from it, and this is why slight collisions are so destruc- 
tive to the platforms of American cars. Many devices have been 
introduced to mitigate this evil, amongst the most successful 
being what is known as the Miller platform. Mr. Cleminson 
has avoided this defect, however, by placing his buffer in the 
centre of the depth of the main frame, and has thus concentrated 
all the strains incident to buffing and drawing in the plane of 
greatest resistance. 

The form of buffer and draw bar which Mr. Cleminson has 
designed in this case gives what may be called au equilibrium buffer 
and draw bar, for whether the action be buffing or drawing, the 
resultant strain is distributed equally on the whole of the springs, 
and they are compressed to an equal degree on each side of the 
central block against which they bear, and in this way the frame 
is relieved of all shocks and sudden strains. The draw bar at the 
outer end is composed of two pieces of angle-iron so disposed as 
to form a sleeve of a square section, withiu which the butfer rod 
slides, and at the outer end of the sleeve or draw bar is fixed a 
peculiar shaped hook, to which is attached a chain, hook, and 
screw coupling for the purpose of coupling the buffers up tight. 

The bogie trucks are of the standard type in use in America 
with some slight modification—as will be seen in the form of the 
axle guards, which in this instance are made of flat wrought 
iron—and also in the manner of carrying the compensating beams 
which are attached to the bottom of the axle-boxes, instead of 
resting, as is usual, on the top of the same ; this was done to gain 
space between the upper surface of the axle-boxes and the truck 
frame, in order to keep the buffers as low as possible. It will be 
observed that the trucks have swing bolsters, and possess all the 
refinements peculiar to American practice. The wheels are 
entirely of wrought iron, and have steel tires secured in their 
places without bolts, screws, or rivets. The brake is arranged so 
that it may be applied to both of the trucks from either end of 
the car; the brake blocks are made in two pieces, one being a 
permanent fixture on the beam, and receiving a shoe which takes 
all the wear, and which may be replaced when worn out without 
disturbing the other picce. 

In our next impression we shall give additional drawings of 
these cars and some further particulars of their construction, 








GERMAN IRONCLADS. — Two ironclad corvettes, the Baiern 
and the Sachsen, named after two of the kingdoms which form 
part of the German Empire, were launched early in August, the 
tirst at Kiel and the second at Stettin. These vessels, which are 
more powerfully armed and plated than any of the other vessels 
now afloat, are to be employed for the purpose of making sorties 
from the ports of the tic and the North Sea, and have been 
built specially with a view to that purpose, They are about 320ft. 
in length, by 65ft. broad, and 25ft. in oan with a draught of 
19ft. They each have a ram 10ft. long at the bow, two engines of 
2800-horse power each, with twin screws, and four boilers for each 
engine, Upon the upper deck there are two ironclad turrets con- 
taining five 27-centimetre guna, and the stern turret is surmounted 
by a pat of ironclad sentinel’s box for the protection of the com: 

















Serr. 28, 1877. 


THE ENGINEER. 





229 








exposed to the action of the fire, the portion below the top of the 
grate excepted. Pointers, as represented in Fig 10, were also 
attached to the outer sheet forming this waterspace at points in 
its height opie in Fig. 8, and designa’ as X0; XL; X2 
and X3, The pair X0 were as high as the centre of the mud ring. 
X1 were opposite plate No. 2, and X2 correspond in height with 
plate 6, and X3 with that of No. 11. The waterspace was filled 
with water, at a temperature of 54 deg. Fah. The whole arrange- 
ment, as represented in Fig. 9 resting on a perfectly solid founda- 
tion, being secured and braced so as to prevent any displacement 
except that due to the expansion of the plates forming the water- 
space, The pointers and dials were all carefully adjusted, with 
the points of the former at 0 on the latter, the temperature of all 
the plates, and that of the water in contact with them, being, as 
stated, 54 deg. Fah. ods H H were protected from the influence 
of the heat from the firebox. A fire was then started on the 


The tests and circumstances under which they were made, and the 


LOCOMOTIVE BOILER FIRE-BOXES. 
(Continued from page 183.) 
Iva sheet in a fire-box, say a side sheet, were cut into strips of a 


few inches in width, in a horizontal direction, and each strip allowed 
to assume a length due to its temperature without hindrance to | 
the strips next to it, and such a change of length of the strip due 

toa change of temperature could be measured, then the forces 

developed by unequal temperature of the different parts of a sheet 

could be located and, to a certain extent, calculated. With this | 
object in view the chairman of your committee proposed to the 
Otis Iron and Steel Company that they furnish the steel plates for 
the purpose of making some experiments, which they very kindly 
did, free of cost to your committee. The plates were din. wide, 
50in. Jong, and jin. thick in the rough, and fifteen in number ; 
and were all cut from one sheet, of a degree of carbonisation of 
0°08 per cent., the same in quality as they furnish for boilers and 








fire-boxes, These plates were planed V shape on the edges, the V results, were as follows, bevinniny May Ath, 1877 : 
of the lower edge of the one fitting into the corresponding shaped Py » 
groove of the one below it, with a strip of pa yin. thick i poe ~ ou; 
between the two edges to make the joint, as shown at Fig. 7. The Test No. 1 “2 33 Test No. 2 °£| 3s 
direction of the plate as they formed this sheet was horizontal. : Za! Bea sl all Sel ma 
The sheet, made up of thirteen of these plates or strips, measured ue | B° 
‘in. long, and 51}in. deep, each strip or plate and its rubber joint aes wk} CEES 
being 3jin. wide when in its place, It was placed on the inner or Points. Points. 
fire-box side of a water space, 44in. long, 4%io. deep, 24in. wide at Fire started at 8.20 15 5 With a good coal fire 13 7h 
the bottom, and 3in. at the top in the clear. The outer sheet , P-™., and at 845 12 7 burningonthegrate| 12; 7% 
forming this water space was of steel in one piece, and 50in. by .™. the pointers 1) 8 at 8.55, orthirty-five 11 | 8} 
D14in. by ;%in., and had previously served its time as a side sheet indicated the ex-| 10 is minutes after start-| 10 & 
: : ‘ pansion of the dif- 9 7 ing the fire, the 9% 8 
in a fire-box. Both sheets were rivetted at the bottomtoabar, front plates to be! 8 7 pointers indicated 8| 8 
2)in, square, representing the mud ring at the bottom of an ordi-,| as represented in| 7 rh thefollowing points 7 8} 
nary fire-box, The ends to the water space were of yellow pine this table opposite 6 7 of expansion for the 6 8 
wood 2\in. thick, nearly as wide as the water space, and extended = the number of the 5 8 different plates. 5) 8% 
from the mud ring to the top of the sheets, a strip of sheet rubber | _ Plate. . o 41% 
forming the joint between the sheets and the wood, making them ‘ “g pa i 
water-tight. & : ' 1 0% seb 
Each plate had one gin, bolt through it at each end and passing 
through the wood end, sheet rubber, and the outer sheet, as repre- yds the outer X3 6 Expansion of the X3| 7 
sented in the end view, Fig. 8, and also two jin. stay bolts were , ‘sheet of the water X2 o} outer sheet at that X2); 6 
tapped through each plate at equal distances between the ends, as SP¥ce_ at the dif- Xt ; time was as follows X1 ‘ 
shown at c c, in the side elevation, Fig. 8. Four jin. bolts passed | pare oA ——“¥ at % 
through the plates forming the top of the water space, and which jowy.’ 
rested on the top edge of both the outerand innersheets down through : 





the water space and through the mud ring, to hold the plates com- 
posing the inner sheet together at the joints, where their edges 
joined tight enough to prevent leakage. A section of these joints 
is represented in Fig. 7; the whole being as represented by the | 


grate with wood, coal which bad been slightly charred was after- 
wards added, and was in all cases used after starting the fire, in 
making the various tests; the results of which, and the circum- 
stances under which they were made, are set forth in the following 
tables. The left-hand column giving the number of the plate, as 
represented in position in Fig. 8, and the right-hand coluinn show- 
ing the expansion of the plate in length, in points, or divisions of 
the one hundred and forty-fourth part of an inch ; the numbers as 


YW 


side and end elevations, Fig. 8. A cock was placed in end of the 
water space at D, 2jin. above the top of the mud ring, and 2hin. | 
below the top of the grate. A fire-box was constructed, with the 
water space represented in Fig. 8 forming one side of it, the sheet 
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composed of the thirteen sheets being next to thie fire, as repre- 
sented in the end view, Fig. 9. This fire-box was 44in, long, din. 
wide at the grate, 19in. at the top, and 4lin. deep to the top of 
the grate, with a grate area of 15in, by 44in., and a chimney 14in. ) 
in diameter and 12ft. high. The top, the ends, and one side of represents that plate has elongated by reason of an increase of 
this fire-box were made of old boiler plate, without water spaces. temperature above 54 degrees eight parts of the one hundred and 
The thirteen plates composing the sheet of the water space next to forty-four parts of an inch ; or in other words, the one eighteenth 
the fire were numbered from lin. to 13in., beginningatthe bottom of an inch, &c. In all cases, the number of points given is the 
with No. 1, which was rivetted to the mud ring, as represented in aggregate of that indicated by the movement of the two pointers 
Figs. Nos. 8and 9, The top of the grate was 74in. above the bottom connected to the same plate. For instance, if the pointer at the 
of the mud ring, and about jin. below the top edge of plate No. 2, . - . . -_ — ——— 


Plate No. 1 being rivetted to the mud ring and the bottom edge of the 


given in that column, indicating the ber of one hundred and 
forty-fourth parts of an inch the plate has elongated from an in- 
crease of temperature above 54 deg. . % 

For instance, the figure 8 in that column, opposite plate No. 5, 











single sheet which formed the outside sheet to the water space, was ie. & ad re | Hie 
immovably fixed at that point, and could only expand and contract in Test No. 3 “S| 4s Test No. 4. - £| 6s 
the direction of its lengt with the parts to which it was attached, irae Ss Sal Be AB Bg 
while each of the other plates, 2,3, 4, 5, &c , were perfectly free to |; ge n° 
assume any length due to their temperature, without interference pone — 

from any of the others composing this sheet, except the very slight Points. Points. 
friction of the rubber joints at their end, and where their edges joined At .05orten minutes 1% 8 At 9.20 the pointers 13} 7) 
together in the horizontal seams or joints ; and es all the joints after test No.2 was 12 8 indicated the ex- 12 s 
were well fitted, but little pressure trom the bolts was required made, the pointers 11 8h pansion to be “ n st 
to make them tight, and as that was so insignificant it was un- on A, ait. 10 8 emt ar hag dif- 10 | ‘t 
necessary to take it into account. To measure accurately the focus lakes Pe be! 8} 8h 4 aires s} si 
expansion and contraction of each of the thirteen plates composing as shown in this 7 st R leit 
this sheet, under the variations of temperature occurring under le. 6] 8h 6| 8 
different circumstances, a pointer with a leverage of twelve to 5] 8 5 | St 
one, and a dial graduated to twelve points to the inch, were 4 8} 4 4. 
attached to each end of each plate, secured to a perfectly solid and be ~ > st 
substantial frame of wood, entirely independentof the tire-box, water- 1 | St rae 
space, or any of their fastenings. This arrangetment for showing facie Yo Dice: 
the expansion and contraction of each plate is represented in Expansion of the X3 | 7} | Expansion of outer X38 | 7 
Fig. 10, E represents the plate, 50in. long and 3fin. wide; F, F, outer sheet wasat X2) 7} || sheet at X2} % 
the pointers, 12in. long, made of dry wood ; G, G, dials X attached _this time, at X1} 53 | X1| 6g 





to the timber to which all the pointers were fastened. H, H ~- aie ee Ser er oe oa cate : 

are iron rods jin. in diameter aud from 12in. to 24in. long, to one end of plate No. 6 indicates 3 points on the dial, while the one 
suit the position of each pointer as fastened to the frame, the at the opposite end of the plate indicates 4} oo the result as 
ends being pointed, the one resting in a centre punch mark in the | shown in the column would be 74 points. It was found that 
end of the plate (shown at B, B, Fig. 8), the other in a pointin the | expansion and contraction caused the plates to move slightly more 
side of the pointer I’, one inch from the screw holding the end in one direction than in the other, in a majority of cases; but the 
aggregate movement of the two pointers to each plate gave the 
total accurately. 

It will be noticed that in tests No. 1 the expansion of plate No. 1, 
riveted to the mud ring is but 4a point, and plate No. 2is 1 point, 
while that of No. 3 has reached 64 points, and No. 4 8 points, the 
most marked difference being between plates 2 and 3, The expan- 
sion of No. 3, which is situated immediately above the grate, is 64 
times greater than No. 2, the plates immediately below it, and 13 
forty-fourth part of an inch, for the reason that the end of the | times as much as plate No.1, When test No. 2 was made, ten 

ointer on the dial moves twelve times as far 9s therod H, andan _ minutes after that of No, 1, plate No. 1 had gained 4 point, while 
inch on the dial is divided into twelve points or divisions. As No. 2 gained 3} points, and No. 3 but 1 point. But little change 
stated above, to each of the thirteen plates composing this sheet, | is noticed in tests 3 and 4, except that plate No. 1 has increased in 
representing a side sheet in a fire-box, was attached a pair of | length from 24 to 5} points, owing to the increase of temperature, 
pointers as a in Fig. 10. The water was in contact with | caused by the circulation of the water after it began to boil. The 
ach plate 44in. of i 


attached to the frame. I, I aresmall spiral springs, bearing against 
the outside edge of the pointer, midway between the rods H, H 
and the screw in the lower end of the pointers, to take up all lost 
motion, and to keep the rods H, H and the pointers to their proper 
bearings and | enpe With the arrangement a in Fig. 10, 
elongation of the plate E sufficient to cause the pointers to move 
outward from O one point (each pointer one half point) will indi- 
cate that the point has increased in length the one hundred and 


length, and the same length of each was , average of seven different tests made within thirty minutes of that 








of No. 4 showed no material difference’in the expansion of the 
plates, except that plate No. 1 showed an expansion of 6 points, a 
gain of 4 a point. 
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—— Se s = 
ty od as 2a ne 
Test No. 5. o3 gc j Test No. 6. os a= 
ne Fe ae be 
_ = 
Points | Points. 
The fire was then 13 55 Five minutesafterthe 13 4 
drawn, and the 12 Sf water was run ont,| 12 34 
waterrunoutatthe 11 6 cold water at a tem-/| 11 3 
cock Datthe bottom, 10 6 perature of 54 deg. | 10 2} 
and as soon as the 9 6 was run in at the; 9 lj 
water space was § 6 cock Datthe bottom,) & 1 
empty the pointers 7 6 until it covered the; 7 1 
mdicated the ex- 6 53 top of plate No 12,. 6 0} 
pansion of the dif- 5 BY when the pointers) 5 04 
ferent plates as 4 54 indicated the ex-| 4 0} 
shown inthis table. + 5{ | pansion for each) 3 0} 
2 oS plate tobeasshown 2 04 
1 | oy in this table. 1 iy 
Expansion of the X3 4h Expansion of outer X3 
outer sheet at X2 5k sheet at x2 2 
x1 & || X10 





Test No. 6 shows that the lower plates contract most when cold 
water isrun into the waterspace, for the reason that the water 
abstracts heat from the plates, and arranges itself according to its 
temperature, the hottest being nearest the top, and coolest at the 
bottom, the temperature of the plate corresponding with that of 
the water in contact with it. Plate No. 1 did not contract so much 
as Nos, 2 and 3, for the reason that it was riveted to the mud ring, 
which, containing a considerable mass of metal that a few minutes 
before had been covered with hot water, had not yet had time to part 
with so much of its heat as the smaller mass in the plates. The 
results shown in test No. 7 are nearly the same as in test No. 1, 
—s? great difference between the expansion of plates 4 and 3, 
above the grate, and that of 2 and 1, below it. It shows that 
there is but very little circulation of the water below the top of 
the grate until downward currents are produced by the boiling of the 
water above it ; that 33 minutes after the fire was started, and while 
considerable quantities of steam were thrown off from the boiling 
water at the top, the water drawn from the cock 2hin. below the 














= | = 
S| aq iss] #2 
Test No. 7. éai..Ze Test No. 8. 6 = aa 
26 es IAB Be 
a6 Pi) 
Points | Points. 
Fire was started in 15 5} From 5.23 to 6.15,with | 13 8 
the fire-box at 4.50 12 6 a good coal fire on | 12 i 3 
p-m., May 5th, and; 11 6 thegrate,anaverage| 11} 7 
at 523, or thirty-| 10 6} of six different tests! 19} 7 
three minutes after ° 63 gave the expansion 9% i} 
it was started, the 8 8 of each plate as| S| 7 
water at the topof) 7 7} shown in this table. | 7 va 
the water space’ 6 7k 6 7 
boiled, while that 4 84 5 7% 
drawn from the 4 sh 4 s 
cock D, 2hin. above 3 iq 3 s 
the mud ring, had 2 3 2 7 
not yet become per- 1 1 1 6 
ceptibly warm to 
the touch. The 
pointers at that 
time showed the 
expansion of the 
plates to be as fol- 
lows: 
Expansion of outer X3 7 Outer sheet at .. .. |X3 7 
sheet at X2 6 re % X2 64 
XI 33 a x Xi] 6} 





top of the grate, had not yet become warm tothe touch. The 
exact temperature was not obtained, owing to the accidental 
breakage of the thermometer. Test No. 8 shows that plate 2 and 1 
expand to nearly the length of those situated higher up, soon after 
the water boils with considerable violence. 


| 
| 
| 
| 
| 
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a + # € 
: 3 3| 23 = 7 Soi es 
Test No. 9. se| 85 Test No. 10. 6a 9= 
“2B Se Ae &s 
° KO 

| & S 

| __ | Points. |! Points. 

The fire was allowed| 13; 0} Standing full of cold 13 24 
to burn out, and, 12) 0} waterfrom May 5th 12, 3) 
after standing two, 11> 0 to9.50a.m May/7th, | ll 33 

hours,tae waterwas | 10, 0 the dials were care- | 10 4 
run out at845 p.m.) 9 | 0 fully adjusted with | 9 4} 
andat9.5cold water, § | 0 all the pointersat0, | § 4} 
was run in until 7 | 0 a fire was then 7 4¢ 
full, and at 9.20 the) 6 | 0 started, and at ten! 6 5 
pointers indicated 5 0 o'clock, just ten’ 4 6h 

thefollowingonthe 4 0 minutes after start-| 4 7 
dials : 3 0 ing it, the pointers 3 3} 
2 0} indicated the ex-| 2 0} 

1 | pansion for the 1 ‘ 

several plates to be 
follows : 
Expansion of the X3 2 Expansion of the X53 31 
outer sheet at X2 0 outer sheet at X2 og “ 

X1} 0} X1 Of 





Test No. 9 shows that the plates contracted to their original 
length after cooling off, and the waterspace was filled with water 
at a temperature of 54 degrees, except Nos. 13 and 12, which were 
in contact with the water that bad abstracted a little heat from 
the plates as it came in contact with them while it gradually rose 
in the waterspace, as the water flowed in. Plate No. 1 was slightly 
affected by heat still retained in the mud ring. Test No. 14, as in 
Nos. 1 and 7, shows the great changes that take place in the 
relative length of plates 2, 3 and 4, in the short space of 10 minutes 
after starting a fire, there being 7 points, or nearly 4 of an inch, 
difference be tween the length of plates Nos. 2 and 4. 





Test No. 11. Test No. 12. 


No. of 
plate. 
Expansion 
on dial 
No. of 
plate. 


Expansion 
on dial 








| Points. 














| Points 

At 10.13, or thirteen | 13 7 At 10.25, or twelve} 13 | 74 
minutes after test 12 | 7 minutes after test} 12 | 7} 
No, 10 was made, 11 | 7 No. 11 was made,/ 11 | 73 
the water at the top | 10 7 the water drawn | 10 | 7} 
boiled, while that) 9 7 from the bottom of} 9 | 74 
drawnfromthecock | 8 | 7 the water spacewas/| 8 | 7} 
near the mud-ring 7 | 7 at blood heat, while} 7 | 74 
was stillcoldtothe 6/ 8 that at the top was} 6 | 7} 
touch. The pointers | 5 | 8 boiling and throw-| 5; 8&8 
at this time showd 4 8 ing off large quan-| 4| 8} 
theexpansionofthe 4 | 7 tities of steam. The| %| 74 
plate to be as fol- 2 1 pointersatthistime| 2 | 6 
lows: 1| 0 indicated the ex-| 1 {| 2) 

| pansion of the seve- } 

ral plates to be as} | 

follows : | | 
Expansion of outer X38 | 7 Expansion of outer|X3 | 7} 
sheet at X2 | 64 sheet at X2 7 
mit 8 X1 54 
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| 
5 2 
33| @3 So] BS 
Test No. 13. iss as Test No. 14. 3 ot ae 
\a & eS Ze) Se 
| a = 
=. | = 
Points. Points. 
After the fire had been | 15 7} |At 1155, or five! 13 24 
keptup alittle more | 12 Ty minutes after test 12 2 
than an hour after} 11 8 No. 13, the fire was 11 2} 
test No. 12 was/| 10 8 drawn from the box, | 10 34 
made, and while; 9% 8} and it was left to 9 34 
steam was rapidly; 8 8 cool until 2.15, or) 8 3 
thrown off fromthe | 7 8 two hours and 7 1 
top of the boiling} 6 8} twenty minutes, 6 1 
water, at 11.50am.,| 5 sj when the water was. 5 1 
the pointers indi-| 4 8h run out, and five, 4 t 
cated theexpansion | *% 74 minutes after cold| 3 1 
to be as follows : 2 6s water was runin,, 2 1 
1 until it covered the | 1 1} 
top of plate No. 7. 
The pointers then 
| indicated the ex- 
| pansion for the se- 
| veral plates to be as 
j follows : 
Expansion of outer /X5 7 Expansion of the X3 3 
sheet at \X2 7 outer sheet at x2; 1 
Ito xi] 
g | g 
ou leg Sa Ss] 3 
Test No, 15. sz a3 Test No. 16. 33} as 
ZB ac Ae &s 
ao ; 2s 
oo = 
Points Points. 
Water was then al- 15 1 After standing from 15 7} 
lowed to flow in| 12 03 twelve o'clock until 12 s 
until full, and five 11 1} 3.50 cold, a fire was 11 9 
minutes after test 10 2 started, and at4 14) 10 9 
No. 14, the pointers 4% 1} the water boiled’ 9 ” 
indicated the ex- § 1} violently at the top, 8 9 
pansion to be as /{ 0} while that drawn 7 8} 
follows : 6 Oj from the cock D, at 6 st 
5 0) the mud-ring, was 5 s} 
4 Of still cold to the 4 9} 
3 of touch, The fire 3% 8 
a Ot burned briskly on 2 4} 
1 0} the grate, andthe 1 05 
pointers indicated 
the expansion at 
that time to be as | 
follows : | 
Expansion of the X3 1 Expansion of the X3| 74 
outer sheet at X2 0} outer sheet at X2}| 6} 
X1/\" oF Xl 4} 


Tests No. 11 and 12 show the same results as others previously 
made under the same circumstances—a great difference in the ex- 
pansion of the lower plates. No. 13 shows the expansion to be not 
much less in the lower than in the upper plates, after the circula 
tion produced by the violent ebullition has been continued some 
time. Test No. 14 shows the sensitiveness of the plates to a change 
in the temperature of the water in contact with them. After the 
water had been run out, and before any cold water was run in, the 
expansion was nearly the same in all, but as soon as it began to flow 
in, the plates contracted er as they were, one after the other, 
covered by water, as shown by the difference between plates 7 and 8. 
After the water was again allowed to flow in until full, the 
contraction was still further increased. The heat taken from the 
plates by the water, as it rose in the waterspaces, is shown in the 
upper plates in test 15. Whenever water is below the boiling 
point, there is no circulation, except that necessary to allow 
the warmest to find its way to the top, where it will remain as 
long as it remains warmer than that below it. Test No. 16 shows 
the same results as to the great difference in the expansion 
between the plates immediately above the grate and those below 
it. When this test and subsequent ones were made, the water 
necessary to replace that evaporated was run in in a regular 
supply at the bottom, while in the case of previous tests it was 
run in at the top of the waterspace near one end. Supplying 
at the bottom may account for the low temperature, and conse- 
quent little expansion of plate No. 1 in this test. 
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! 
si a” ie 
=) o¢6 Caen} 
Test No. 17. sz 3s Test No. 18. sa| aa 
'Z Be oe AB os 
= a? 
Points. | Points. 
After test No. 16 was | 15 st After test No. 17 was 13 1 
e, a good fire| 12 8! made, the fire was 12 0 
was kept up for} il 9 allowed to burn out 11 0 
forty-five minutes, | 10 at and the box stood 10 0 
with no material; 9 9. until 8 o’clockkam. 9! 0 
change in the ex-| 8 9 the next day, with 8 ty 
pansionoftheplates,| 7 a themudandmuddy 7 0 
except No. 1 had| 6 + waterinit,whenit 6 0} 
expanded to six| 5 8} was found that the 5 0 
points, and No. 2to| 4 9 mud had settled on 4 0 
7}. About 400 cubic| 3 8} the mud-ring toa 3% 04 
inches of mud(clay)| 2 7 depth of 2}in. The 2 04 
was then pouredin| 1 5 pointers then indi- 1 0 
at the top of the cated the expansion 
water space, which to be as follows : 
caused priming or 
foaming to a con- 
siderable extent, 
when the pointers 
indicated the fol- 
lowing expansion : 
Expansion of the |X3 8 Expansion of the |X3/ 1 
outer sheet at x2 7 outer sheet X2 1 
|X1 ¢? | Xl 14 


























g g 
4 So| @a Ss 3d 
Test No. 19. Sz FA x | Test No, 20. 6st 2% 
Ae ¥ § 7 & x z 
- _ 
Points. | Points, 
The muddy water was 13 | 44 |At 230, or seven 15 7 
run out and clear 12 6 | minutes after test 12 7 
water allowed to 11 / 6} No. 19 was made, 11 & 
run in until full 10) 7 the water boiled at 10 8 
Another pair of 9%} 7 the top while cold, 9 7 
pointers and dials 8 | 6} water was slowly 8 8 
was attached tothe 7 6} | flowing in at the 7 73 
bottom of the outer 6 it | cock D at the 6 8 
sheet, in line with 5 7 | bottom,in quantity 45 8 
the centre of the 4 re sufficient to replace, 4 7 
rivets in the mud- 3 6 that thrown off by 3 7 
ring,anddesignated 2 | 1 | evaporation. Atthis 2 5 
as X0, correspond- 1) 0 | time the pointers 1 0 
ing in height with | indicated the ex- 
ose of plate No. 1 | | pansion of the se- . 
A fire was stai | veral plates to be as 
at 23 p.m., and at | | follows: 
2.23 the pointers in- | 
dicated the expan- 
sion of plates to be | 
as follows : | | 
Expansion of the X3/ 53 | Expansion of the X3 63 
outer sheet at X2/ H outer sheet at X2| 6} 
Xi} Wy I X1] 3h 
Xo] oF | XO} 1g 





The introduction of mud (clay) in test No. 17 produced but little 
effect on the expansion of the plates, being nearly the same as test 
No. 16. The top of waterspace being open to the air at two points, 
more or less water was thrown out with the steam, necessitating 
the introduction of a greater quantity of cold water in a given time 
than in previous tests, may have slightly affected some of the lower 
plates. Plate No. 13, being partly above the top of the fire-box, and 
also partly above the water, does not always correctly indicate the 
temperature of the water at that point, as the part above the 
water was affected more or less by the atmosphere, except when 
the steam and water thrown up by the ebullition excluded the air 
from it. In this test, foaming caused the water to cover about the 
whole of the plate. Test No. 18 shows that, when cold, the plates 
had contracted to their original length, except plates 2 and 3, 
which showed one-half point less than the original length, and 
plate No. 6, one-quarter more. Plate No. 13 was at that time 
above the surface of the water, and was affected by the atmosphere 
to the extent of one point. Test No. 19 gives the same results as 
previous one, made under similar circumstances, the expansion of 
the outer sheet being a little more, at the top and bottom, than 
the plates composing the inner sheet, while at the centre in its 
height expansion is a little less. Test No. 20 shows the effect of 
the cold feed water, as it flowed in at a point 2hin. below the top 
of the grate, in keeping down the temperature of plate No. 1, so 
that at twenty-seven minutes after the fire had been started, aud 
while plate 3 had expanded 7} points, and plate 2, 5 points, No. 1 
shows no elongation. The expansion of the outer sheet—which 
was all in one piece—gives results similar to that in test No. 19. 
At X 0,—at the line of rivets in the mud ring—the expansion was 
14 points, while that of plate No. 1—at the same point—was 0, 
At X 1 the expansion of the outer sheet—corresponding in height 
with plate No, 2—was 3} points, while that of plate No. 2 was 5 
points. At X 2—correspunding with plate No. 6—the expansion 
was 6} points, while that of plate No. 6 was 8} points. At X 3— 
corresponding in height with plate No. 11-—the expansion was 6} 
points, and that of plate No. 11 was 8} points. The result of ex- 
pansion, as shown in the outer sheet, indicate that the lower edge 
of that sheet was elongated the 1} points, not from temperature, 
but from being attached to a part of the sheet above it, where the 
temperature was greater. At X 1 the expansion was not as great 
as that due to temperature, being but 3} points, while that of plate 
No. 2—the same in height—free to assume a length due to tem- 
perature, was five points, showing that the sheet through X 1 was 
partially held back from assuming its proper length by the part 
through X 0, and that by reason of the steam brought upon X 0, 
by holding back X 1 from a length due to its temperature, X 0 was 
elongated 1} points more than that due to its temperature. 
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Test No. 21. 33 go Test No. 22. sz PE 
=e fe ne) Fe 
tol — 
Points. Points 
At 2.47, or seventeen 15 74 At 3.40 the fire was | 15 lk 
minutes after test 12 8 allowed to burn out, | 12 2} 
No. 20 was made, 11 73 and after standing | 11 4 
the feed-water flow- 10 Ss until six o’clock the | 10 44 
inginatthecockD 9 8} pointers indicated| 9 4h 
in a regular quan- 58 Ss the expansion tobe! 8 4} 
tity to supply that 7 7} as follows, the water| 7 3h 
carried off by evapo- 6 73 at that time being| 6 34 
ration, the pointers 5 8} as high asthe top| 4 3 
indicated the ex- 4 8} of plate No. ll;; 4 23 
msion to be asfol- 3% 8 plates 12 and 13/ 3 2} 
ows: 2 6b were exposed tothe| 2 2} 
1 l air on both sides : 1 2 
Expansion of the X3 7 Expansion of the X3 2 
outer sheet at X2 i} outer sheet at X32 3 
X1 a X1 1} 
Xo 24 X0 iB 
- bd 33 ; Ss| 3 
Test No. 25. 3 = Test No. 24. 62| 2s 
4a, $e ZAG) &s 
ia” Sd 
Points Points 
After cooling until | 15 0} After standing from 15 1 
eight o'clock, or two | 12 1 8 o'clock p.m. of the 12 1} 
hours after test | 1! 2h Sth until 9 am. of 11 ly 
No. 22 was made, 10 2 9th, the pointers 10| 1} 
the pvinters indi- 14 indicated the ex- 9 1k 
cated the expansion | 5 2 ansion to be as 8 1s 
of the plates to be, 7 if ollows, the water’ 7| 1 
as follows. The! 6 1 covering the top of 6 0} 
water at this time 5 1; plate No. 10. The 5 03 
covered the top of | + 1} sun had been shin- 4 04 
plate No. 11: 1} ing on the fire-box' 3| 0} 
2 1} for two hours, but 2 oO} 
1 Oj notdirectlyonthese 1)| 0} 
plates : | 
Expansion of the X3 2 Expansion of the X3| 0 
outer sheet at X2 1} outer sheet, which X2 0 
X1 0} wasshadedfromthe X1/ 0 
x0 1 § sun, was asfollows X0| 0 
at | 
As previously stated, in all the tests with this water space, given 


above, the top was open, permitting the escape of the steam as fast 
as generated, without pressure, so that no greater temperature of 
the water, at the hottest place, was obtained, than 212 deg. The 
results show conclusively that with a solid or single sheet, situated 
as the one dofa ber of ‘sagere the strains developed 
in the lower part of it, represented by plates 1, 2, 3, and 4, must 
at times be very great, owing to difference of temperature and 
consequent expansion. 

If we take the results as shown in test No. 19, and apply them 
to a large sheet in one piece, we find that the parts represented 
by plates 3 and 4 will be under a strain of compression, for the 
reason that that part cannot assume a length due to its temperature, 
because connected to the cooler and shorter part of the sheet 
represented by plates 1 and 2; and as that represented by plate 
No. 1 is rivetted to the mud ring, the forces of the part above it— 
plates 3 and 4—would not be sufficient to elongate the mud ring, 
but the parts represented by plates 3 and 4 would be permanently 
shortened by reason of this compression, whenever it should assume 
proportions above the elastic limit of the metal ; and then, when the 
sheet in all its parts should become the same in temperature, this 
part, permanently shortened, would be under a tensile strain. 

The proportions of expansion given in the tables above are for a 
length of sheet exposed to the action of a fire, and also of the water, 
of 44in. Now if this length was increased to that of an ordinary 
fire-box to a locomotive, say to 66in., the expansion would increase, 
in the aggregate, to the same extent—one-third deg.; and if we 
assume that the expansion for each degree of heat above 212 deg. 
is the same as that below it, until a temperature of 350 deg. is 
attained—equal at the hottest part to that due to a steam pressure 
of 130 lb, per inch—the expansion would be still further increased 
by reason of increased temperature, about 85 percent. If we take 
test No. 17 as a basis, and add one-third to that given for each 
plate for increased length of plate, and 85 per cent. more for an 
increase of temperature, then the result would be that due to a 
length of plate of 66in., and a steam pressure of 130 lb. at the 
hottest part, and as represented in the following table, No. 25. 
Test No. 17 was made after the water had been boiling an hour or 
more, and when the lower plates were as hot as they could be made 
while the feed water was flowing in. 

In the case ofa side sheet in a fire-box of a locomotive the ex- 








pansion would not, Lae entirely coincide with that shown in 
the various tests, even if the sheet was made up ofa series of 
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plates free to assume a length due to temperature, for the reason 
that after starting a fire when the boiler is full of cold water, a 
great amount of heat is carried up to heat the water above the 
crown sheet, and above the top of the waterspace, before the water 
in the lower part of the latter increases much in temperature, and 


TaBLe No. 25, 
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as the heat is at first greatest at the top of the water, and heats 
downward, so to speak, this line of greatest difference of expansion 
between two parts of the sheet will be carried higher up than the 
position of plate No. 3, Fig. 8, until after circulation, induced by 
voiling, causes currents of hot water to extend downward to 
bottom. 

With a strong draught and a veryhot fire on the grate, and a large 
quantity of steam drawn from the boiler in a given time, it is 
probable the expansion would vary somewhat from that given in 
table No. 25: it would be greatest in the plates nearest the fire, 
and less in those below the top of the grate ; the latter, on account 
of the large quantity of cold water required to supply that carried 
off as steam, and the current of cold air brought in contact with 
those plates by the draught. ps 

Elasticity in the metal of the sheet is absolutely necessary in 
order to prevent injury from the forces developed by expansion. 
This it has to a certain extent, in a plain straight sheet, but if the 
requirement is such that the limit of elasticity may be exceeded, 
then it would seem that a change of the form of the sheet should 
be made at such point, curving it, for instance, as to allow the 
spring of the curves to give a part of the elasticity required. In 
order to test the effect of curves or channels in giving elasticity to 
a sheet in the direction of its length, a plate of steel 50in. long, 
3jin. wide and »;in. thick taken from the same lot as those com- 
posing the sheet shown in Fig. 8, had five channels or curves, in a 
transverse direction, pressed in it, cold, as shown in Fig. 11, ata 
distance of 9in.between centres, the depth of the channels being 
\v,in., the thickness of plate and length of curve 3in. Staybolt 
holes were placed along the centre of the plate, 4sin. between 
centres, 

To ascertain to what extent these transverse channels would 
permit the plate to be shortened by compression on the ends with- 
out permanent set or shortening, and what force was required to 
produce the different degrees of such shortening before permanent 
change in its length took place, it was fixed on the edge of two bars 
of din. by lin. iron, bolted together, leaving a space of lhin. 
between, as represented in Fig. 12. H represents the two bars of 
din. by lin, iron, bolted together at L and B, with distance pieces 
between them, I’, F, F, holding it in its place on the edge of the 
bar H. : Dae 

One end of the plate rested on astep at B, the other terminating 


}at A, Lrepresents the lever upon which weights were hung to 


produce the required compression; a knife-edged pin passing 
through the end of the lever at E, a knife-edged bearing piece 
filling the space from the end of the plate at A to the lever L. | 

D represents a pointer 12in. long from its centre to the point, 
and attached to the end of the place at A by a wire, held in place 
by a coiled spring S. K represents the dial, graduated to 12 parts 
to the inch, so the compression of the end of the plate in the 
direction of B sufficient to cause the pointer to move one point on 
the dial would indicate that the plate had been shortened the one 
hundred and forty-fourth part of an inch, the same as in the case 


| of the pointers and dials used to measure the expansion of the 


plates composing the sheet of the fire-box, one point meaning the 
same in both cases ; the plates also being of the same length. 

The bolts F, F, F, were tightened sufticiently to keep the plate 
to a bearing on the bars H, but not so as to interfere with its free 
movement in the direction of Aor B. After a few tests were 
made, so as to bring all the working parts to a perfect bearing, the 
lever was loaded, causing the pointer to move upward on the dial 
K, and the plate to be shortened in the direction of B, with the 
different loads applied to the end of the plate, as follows, shown 
in Table 26, 





TABLE 26. 
Weight Distance the Weight Distance the 
on the end of | pointer moved on the end of pointer moved 
plate. on dial. plate. on dial. 
Tb. Points. Tb. Points. 
2,950 l 15,350 7 
5,100 2 17,000 8 
6,900 3 Began to lose 
9,200 1 elasticity. 
11,250 5 17,700 9 
18,600 1 


13,450 | 6 
The load was applied and removed in tach* case, the pointer 
returning to its original position, until over 17,000]b, had been 
applied, when it was found that the pointer did not return quite to 
0, and after 138,600 1b, had been applied and removed, it did not 
return to its original position by 14 points, showing that the plate 
had been permanently shortened to that extent (about the yy of an 
inch). The sectional area of the plate was 1°17 in., and witha 
force of 17,000 lb. resting on the endat A, in the direction of B, 
the depth of the channels was increased, to gin. or ,;in. more 
than when free from strain by the spring of the curve outward. 
All seemed to spring about alike, as near as could be measured, 
and on removal of the load returned to their original proportions. 
The same forces applied in the opposite direction would doubtless 
produce elongation to the same extent, 

Several other tests were made, similar to that given above, but 
all were so near alike in their results that to give any more seems 
unnecessary. The results of the various tests given above are sub- 
mitted and made a part of che report of the committee on ‘‘ the 
Best Material, Form and Proportions of Locomotive Boilers and 
Fire-boxes,” by the chairman of your committee, believing that 
they fully confirm the views heretofore expressed by himself and 
other members of the committee as to the causes that in time so 
often result in injury to the sheets of the fire-box at points not far 
above the top of the grate, either in leakage at stay-bolts, small 
cracks, or in a vertical rupture of the sheet. 

The remedy for what is on most roads a source of much trouble 
and expense—crack in fire-box sheet—will most likely be found in 
some form of corrugation, or channels, in that part of the sheet 
vertical in direction. The best form of such corrugations is yet to 
be determined. The vertical channel between the rows of stay- 
bolts will answer the purpose, if the spring of the curve at the 
point where it leaves the straight part of the sheet does notin time 
produce a seam on the water side, and which in time might end 
in a crack, The greater the number of corrugations, the less will 
be the spring required of each one, consequently the less danger of 
resulting in cracks from the unequale xpansion in different parts of 
the sheet. 


(Zo be continued.) 








ORDERS have been given for the construction of several new 
steamships for the Cunard line. The first of the series will be a 
steamship of 5000 tons for the Atlantic service. This vessel is to 
be called the Gallia. She will be the largest and most powerful 





steamship yet built for the Cunard line, 
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2590. Improvements in apparatus for MoisTENING and ADJUSTING PosTAGE 
and pr a ADHESIVE neta instantaneously, Edwin Wardroper, Park- 
hurst, Isle of Wight, Hampshire. —5th July, 1877. 

2719. Improvements in the construction and working of Raiiway 
Brakes, Joseph Theodore Dann, Stockwell Park-road, Brixton, Surrey. 
—A communication from Mare Chambrier, Geneva, Switzerland.—16th 

uly 7. 

Ph ty 4S machinery or apparatus for Picxtne Hors, William 
Edward Newton, Chancery-lane, London.—A communication from 
Herbert G. Locke, Waterville, Oneida, New York, U.8.—26th July, 1877. 

3076. Improvements in or applicable to TunasHinc Macuines, Nathaniel 
Clayton and Joseph Shuttleworth, Lincoln.~13th August, 1877. 

3124. Improvements in apparatus for the Propucrion of Vacuum and for 
effecting the removal thereby of semi-fluid and other like matters, and 
in means or appliances connected therewith, John Henry Johnson, 
Lincoln’s-inn-fields, London,—A communication from Auguste Alphonse 
Duvergier, Paris. 

3127. A new or improved Avromatic Ficure or Toy, John Garrett 
Tongue, Southampton-buildings, Chancery-lane, I,ondon,—A communi- 
cation from Elie Martin, Paris. 16th August, 1877. R 

$215. Improvements in Coytinvous RAILway Brak es, Bryce Craig, New 
Town, Frizington, Cumberland. 

3217, Improvements in the construction of CoLLapsisce Boats, William 
Henry Crispin, Marsh Gate-lane, Stratford, Essex.—23rd August, 1877. 
3221. Improvements in Iron Roaps and Srrrets, William Richter, 

Berlin, Prussia, 

3223. Improvements in Dxoporisinc and CoLourinea Pearrs, Alexander 
Melville Clarke, Chancery-lane, London.—A communication from Joseph 
Marie Clément, Paris. 

3225. An improved Fasrenine for the Exp and Sipe Doors of Rattway 
Trucks or Wacons, Thomas Powell, Llanelly, Carmarthenshire.—24th 
August, 1877. 

$226. An improved Maize-masHinc Macning, Henry Conradi, Lower 
James-strect, Golden-square, London.—A communication from William 
von Sydow, Biirfelde, Prussia. 

$227. Improvements in Srrnninc Frames, William Ireland, Buckhaven, 
Fifeshire, N.B. 

3228, Improvements in the manufacture or purification of SyLpnuric 
Acip, and in the obtaining of an arsenical compound therefrom, Duncan 
M Kechnie and William Gentiles, St. Helens, Lancashire. 

3231. An improved apparatus for Ho-pino Paper or other material in an 
extended form whilst ink or other matter is applied to pass through 
perforations in such material on to the surface ot other paper or other 
material, which apparatus is also applicable to holding extended paper 
or other material for other uses, Frederick James Young, Corporation- 
row, London. 

3233. Improvements in Horst Rakes, John Butler Edlington and Thomas 
Kdlington, Gainsborough, Lincolnshire. 

3235. Improvements in DecoLorisinc Trxtice and other MATERIALS, 
Alexander Melville Clarke, Chancery-lane, London.—A communication 
from Joseph Marie Clément, Paris. 

3237. Improvements in Sream Enornes, James Shanks and James Gordon 
Lyon, Arbroath, Forfarshire, N.B.—25th August, 1877. 

3239. Improvements applicable to Raitway Carriace Lamps, John Pitt: 
Kennedy, Lupus-street, London, John Latham, Folkestone, Kent, and 
John Andrews Dryden, Elsley-road, Surrey. 

3243. Improvements in Hanp Stamps or apparatus to be used in binding 
together sheets of paper, parchment, leather, or other material, Walter 
Alpheus Rollins, Old Swan Wharf, Upper Thames-street, London. 

3245. Improvements in Looms for Wire Faseics, John Henry Johnson 
Lincoln’s-inn fields, London. —- A communication from Asbach and 
Vogel. Dresden, Saxony. 

$247. Improvements in Spaincs, Edward M‘Cann, Sheffield. 

3249. Improvements in CircoLar Rotary Fcrnaces, Michael Holroyd 
Smith, Halifax, Yorkshire. 

3251. Improvements in Compounp Steam Enotnes, William Clark, 
Chancery-lane. London.—A communication from Gideon Blackburn 
Massey, New York, U.S. 

3253. Improvements in apparatus for Workinc and ConTro.iine the 
Recor of Orpnance, Josiah Vavasseur, London Ordnance Works, Bear- 
lane, Southwark, Surrey. 

$254. An improved system of Drarnacr, Thomas Jewell, Gordon-grove, 
Camberwell, Surrey. 

3255. Improvements in apparatus for Reconpine the Numer of Persons 
ENTERING or Leavine Pousiic Veutcurs and Cueckine the PaymMenrs 
received from such persons; also the number of voters polled at 
elections, with the votes given by each, which apparatus, or parts of 
which apparatus, are also applicable to other similar purposes, Patrick 
Auld, Frederick-street, Gray’s-inn-road, London. 

3257. Improvements in Frax-scutcuinG Macainsry, James M‘Kean, 
Laragh, Monaghan, Ireland, and Robert-Hanham Collyer, Eastbourne, 
Sussex.—27th August, 1877. 

3259. Improvements in Sevr-actinc Muses and Twiyers for spinning 
and doubling fibrous materials, George Baxter, Hollinwood, Laneashire. 

8261. improvements in Hypravuric Tippino Apparatos for discharging 
trucks into barges or ships, Charles Denton Abel, Southampton- 
buildings, Chancery-lane, London.—-A communicatioh from the Com- 
pagnie des Mines de Houille de Bruay, Bruay, France. 

8267. Improvements in and applicable to Sewine Macuines, Edmund 
Wiseman, Luton, Bedfordshire 

3269. Improved apparatus for Severtnc and Ho.ptne the Enns of Wire 
BiypDInos or Fastentnes, especially for severing and holding the wires 
of wire-bound grain sheaves, William M‘Intyre Cranston, Worship- 
street, London.—A communication fram Samuel Gustavus Mason, 
Vicksburg, Michigan, U.S. 

3271. Improvements in machinery or apparatus for the manufacture of 
Mu es and other Spinpixs, and other similar articles, Samuel Bradley 
Ardrey, Crumpsall, near Manchester. 

3273. Improvements in the method of and apparatus for Knoprinc Yarns, 
Thomas Craven, Keighley, Yorkshire. 

$275. Improvements in or relating to Botriina or Stoprermna Barm, 
Beer, and other fermented liquors, and in the stoppers applicable for 
this and other kindred purposes, Thomas Jackson Chapman and John 
Goldie Chapman, Priory-street, Birkenhead, Cheshire.—28th August, 
1877. 

$277. Improvements in Piano Sroois and other Seats, which are also 
applicable to other objects, Maximilian Stanistans Hassfeld, London- 
wall, London.-- A communication from Emile Hedou, Paris. 

3279. Improvements in GuLtrys or Traps for Drarys, and in the mode 
+ casting the same, Thomas Armstrong, South Crescent-chambers, 

ive “ 

= = improved Bin Casr, Alfred James Avenell, Mansell-street, 

sondon, 

3283. Improvements in the manufacture of Spicep or Fuavourep 
Vinegar, and in the apparatus used therefor, George John Hutchings, 
Rupert-street, Bristol. 

3285. Improvements in apparatus for M1xinc Tea, William Harvey, Royal- 
road, Kennington Park, Surrey. 

8289. Improvements in the manufacture of ExpLosive Compounps, John 
Stenhouse, Rodney-street, Pentonville, London. 

$291. Improvements in apparatus for CuLtivaTinG Lanp by Steam Power, 
William Fisken, Stamfordham, Northumberland. 

$203. An improved apparatus for Testinc the Srrenora of CLoTH and 
other TextILe Faprics, Gerard Wenzeslaus von Nawrocki, Koch Strasse, 
Rerlin, Germany.—A communication from Hermann Ehlers, Rostock, 
Germany.—29th August, 1877. 

5295. An improved Oi. Cup with Syrmcr, Henry Conradi, Lower James- 
street, Golden-square, London.—A communication from Friedrich 
Schelling, Hamburg, Germany. 

8297. Improvements in Torrepo Apraratus for Vrssets, John Isaac 
Thornycroft, Church Wharf, Chiswick, Middlesex. 

$299. Anew or improved Course Corrector for Steam and SaiLine 
Suips, Robert Bain, South Shields, Durham. 

3301. An improved apparatus for ALLow1ne the Escare of Arr and WATER 
from Sream Pires and other Vessers, applicable also as a low-water 
ptr for boilers, Thomas Feather and Charles Jobn Thurlow, Man- 
chester. 

3303. Improvements in SeLr-ventrne Taps and in self-acting means and 
appliances for preventing the entrance of air into casks and other 
vessels after the removal therefrom of the taps or cocks used to draw 
= 4 contents thereof, John Sayer Nickoll, Commercial-road East, 

London, 

3305. Animproved Music-stanp und Mustc-noLper ComBINeED, Collard 
Augustus Drake, London-street, Paddington, London. 

3307. Improvements in Gas Cuecks, Robert Hadfield, Sheffield. 

8309. An improved apparatus for Bur.pine in Concrete, Joseph Mingay 
Tall, St. George’s-road, Peckham, Surrey. 

3311. An improved process or meth 
Marriott, Huddersfield, Yorkshire. 

8318. Improved means and apparatus for Havutine in Nets in Fisnine 
Smacks and other like boats, and in special appliances by which such 
apparatus can be put into and out of gear from on deck, John Richard- 
son, Lincoln.—30th August, 1877. 

8314. Improvements in Wueeis for Venicies, Henry Edward Brown, 
Dublin, Ireland. 

8315. Improvements in Rattway CarRiaGE and other Lamps, John Straf 

ord, Waddington-place, Stratford, Essex. 








of Puriryine Gas, William 





3317. Improvements in Sprina Traps or apparatus for throwing or pro- 
jecting balls or other bodies to be shot at in place of pigeons or other 
birds, and in appliances to be used with the said traps or apparatus, 
John Williams, Liverpool.—A communication from Ira A, Paine, New 
York, U.S. 

8318. Animproved apparatus for CLostnc Gates and Doors, also appli- 
cable for other purposes, William Webster, Clapham, Surrey. 

3319. Improvements in CapsuLinG Borrves and other like receptacles, and 
in the apparatus or means employed therefor, Edouard Belmer, Cam- 
bridge-terrace, Islington, London, 

3321, Improvements in Brakes for Rattway Carriaces and Trucks, 
tramway cars, and other like vehicles, John Henry Hitchener, Henry 
William Knowles, and Albert Knowles, Cleckheaton, Yorkshire. 

3322. Improvements in the method of and apparatus for Covriine and 
UncourLina Rattway CARRIAGES, cars, and trucks, John Dawson 
Camm, Todmorden, Yorkshire. 

3323. Improved ‘TreatTMeEN? of certain Puospnares for the elimination of 
alumina therefrom, Charles Humfrey, Hough Green, Cheshire. 

oes Improvements in Looms for Weavinc, Joseph Holding, Man- 
chester. 

3325. Improvements in WasHina MACHINES, Smithson Entwistle, Barrow- 
in-Furness, Lancashire. 

$326. Improved apparatus for Recisterina the NumBer of Persons 
PassinG THROUGH a Doorway or Entry, or past any given point, and 
for determining the amount of fares paid by omnibus, tram-car, and 
other engers, Charles Frederizk Hayes, Albert-buildings, Queen 
Victoria-street, London. 

8328. Improvements in Rotter Mitts for crushing and grinding grain 
and other like materials, William Robert Lake, Southampton-buildings, 
London.—A communication from Lorenz Nemelka, Simmering, near 
Vienna, Austria.—31lst August, 1877. 

$329. Improvements in Locomotive Enctnes or Carriaces, David Frazer, 
Belfast, Antrim, Ireland. 

3330. New or improved apparatus for Licutine and Extincuisuine Gas 
Lamps, part or parts thereof acting as governors for lamps or for 
analogous purposes, William Foulis, Glasgow, Lanarkshire, N.B. 

3332. Improvements in the PresERVATION of Beer, Frederick Burbidge, 
Coleman-street, London. 

$333. A Fenner Gas Srove, William Thomas Symons, Wednesbury, 
Staffordshire. 

$334, Improvements in Ratwway Brake Apparatus, Adolfo Cozza, 
Queen street-place, London. 

8335. Improvements in and applicable to machinery for Sawinc and 
Workino Timer, David Firth, Manchester. 

3336. An improved method and means of Fasteninc the LEATHER-POINT 
upon BiLiarD Cues, Carl Seymer, Berlin, Germany. 

2337. Improvements in the manufacture of Fasrics in twist lace 
machinery, Thoraas Wright and Isaac Fox, Nottingham. 

3339. Animproved Pavixe for Roaps, ways, and other places, John 
William Dennison, King-street, Cheapside, London.—l1st September, 1877. 

3340. Improvements in apparatus for CooLine Arr or Liquor, and in 
valvular arrangements for the same, and applicable to steam engines, 
William Hargreaves and William Inglis, Bolton, Lancashire. 

$341. Improvements in or relating to apparatus for Heatinc by Gas, 
Edwin Powley Alexander, Sout pton-buildi London.—A com- 
munication from Charles Martin, Paris. 

3242. Improvements in Srep-Lappers for CARRIAGES, Charles Bevan and 
Henry Hallam, Birmingham. 

3343. Improvements in the construction of Skates, Johann Peter Becker, 
jun., Remscheid, Germany. 

$344. An improved hine for facturing CARDBOARD and other 
Lapets or Tickets, and for torming wire fasteners and inserting them 
in the same, William Robert Lake, Southampton-buildings, London.— 
A communication from Alonzo Kimball, New York, U.S. 

2345. Improvements in machinery for Compinc Woot and other fibre, 
Thomas Fielding Johnson, Alfred Staples, and Edward Barradell, 
Leicester. 

3346. Improvements in Ice-mMaktnc, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Gottlob Currle, Ulm, Ger- 











any. 

3347. Improved means for SHIELDING or Prorecttxa Troops, Henry Rich- 
mond Sayce, Gloucester. 

3348, Improvements in Raitway and other Brakrs, Thomas Dobson, 
Crewe, Cheshire. 

3349. Animproved Arr Fitter for Beer Pumps, Johann Carl Adolph 
Rohde, Hamburgh, Germany. 

3350, Improvements 
Hamburgh, Germany. 

$352, A new Lever AnsusTMENT for Skares, Johann Peter Becker, jun , 
Remscheid, Germany. 

3353. Improvements in the preparation or manufacture of certain 
VecrETaABLe Fisres for upholstery and other purposes, William Clark, 
Chancery-lane, London.—A communication from the Société Anonyme 
des Seychelles, ancienne société Eug. Pallu et Cie., Paris.—3rd 
September, 1877. d 

3354. Improvements in Spinpirs (of spinning machinery) and in the 
machinery to be employed in the manufacture thereof, George Green- 
wood and James Greenwood, Halifax, Yorkshire. 

8355. Improvements in Fitrers and the fittings connected therewith, 
Henry Berlon, Isidor Fiirstenhagen, and Hermann Wildt, Bradford, 
Yorkshire. 

3356. Improvements in the manufacture of Dritts, Rymers, ScrEwiNG 
Taps, and other similar articles, Thomas Richards Harding and Thomas 
Walter Harding, Tower Works, Globe-road, Leeds, Yorkshire. 

$357. Improvements in Locks and Latcnes and Keys, Charles Aubin, 
Wolverhampton, Staffordshire. 

3358. Improvements in machinery or apparatus for Countine NEeDLEs, 
Knittixo Pixs, and other like articles, Victor Milward, Redditch, 
Worcestershire. 

8259. Improvements in machinery for PRoPELLING and GuipinG VESSELS 
on land and through air and water, Herbert John Haddan, Strand, 
Westminster. — ication from Louis Brennan, Fitzroy, Victoria, 

’ and William Calvert, Melbourne, Victoria. 

3360. Improvements in Reapine and Mowine Macuines, William Edward 
Gedge, Wellington-street, Strand, London.—A communication from 
Louis Armand Gédéon Martin du Magny, L’Isle Jourdain, Vienne, 
France. 

3362. Improvements in the manufacture of GARMENTs or other coverings 
for the body, formed of india-rubber or other waterproof fabric, to 
facilitate ventilation in use, which improvements are also applicable in 
the construction of waterproof tents and other like articles, Bernard 
Birnbaum, New Broad-street., London. 

$366. An improved process for RestorinG or RENOVATING CraPe, Lace, 
and other like materials, William Robert Lake, Southampton-buildings, 
London,—A communication from Eva Browne Reid, New York, U.8S.— 
4th September, 1877. 

3368. Anew or improved Setr-actinc Merauiic Packrne for parts of 
ateam, air, gas, or other fluid pressure engines, or for pumps, or other 
machinery or apparatus in which packing is required, William Jagger, 
Horsforth, near Leeds, Yorkshire. 

8370, Improvements in the manufacture of Iron and Steen, and in 
furnaces and apparatus for that purpose, Charles William Siemens, 
Queen Anne’s-gate, Westminster.—dth September, 1877. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

8493. Improvements in Provectites, and in appliances or sabots con- 
nected therewith or thereto, John Barnard Pearse, Fleet-street, London. 
—A communication from John Gazzan Butler, Watervliet Arsenal, 
West Troy, U.S.—17th September, 1877. 

3497. Improvements in machinery for Binprnoc Books with Wire Starves, 
August Brehmer, Southampton-buildings, London.—l7th September, 
1877. 
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Patents on which the Stamp Duty of £50 has been Paid. 


$252, Gas, Samuel Chandler, Southwark, London, and George Wilson 
Stevenson, Westminster.—23rd September, 1874. 

3187. Writtnc and Drawinc Pens, Leopold Beral Bertram, Regent-street, 
London.—18th September, 1874. 

$193. Water and Air Pressure, &c., Jonathan Holden, Halifax..—18th 
September, 1874 

$198. ScreeNninG Coat, &c., William Robert Lake, Southampton-buildings, 
London.—18th September, 1874. 

8205. Gas-Moror Enornes, Francis William Crossley, Manchester.—19th 
September, 1874. 

$234. Morticinc MACHINES, Joseph Green and James Green Hirst, Leeds. 
—2lst September, 1874. 

$345. Recutatixe the Passace of Liquips, &c., William Henry West- 
wood, Edward Wright, and Edward Thomas Wright, Dudley.—30th 
September, 1874. 

$408. CuILLep Ro tts, &c., John Robbins, John Wood, and James Allbut, 
Tipton.—6th October, 1874. 

3213. Compinc Woot, &c., George Little, Oldham, and Thomas Charles 
Eastwood, Bingley.—1]9th September, 1874. 

$214. Dyerne Fett, S1Lx, &c., George Cantrell Gibbs, Brentford.—19th 
September, 1874. 

3223, Friction Brakes, Charles Bellamy, Lostwithiel, Cornwall.—2lst 
September, 1874. 

3462. WELDED Iron and Steet Tuses, John Huggins, Birmingham.—9th 
October, 1874. 

$250. E.ecrric Printinc TeLecraras, Alexander Melville Clark, Chancery- 
lane, London.—22nd September, 1874. 








8262. Sewixe Macuines, William Frederick Thomas, Cheapside, London. 
—24th September, 1874. 

8264. ream Enoines, William McNaught, sen., John McNaught, and 
William McNaught, jun., Rochdale.—24th September, 1874. 

3286. Weavine Barren aud Ficurep Farnics, William Thomas, CheaP- 
side, London.—25th September, 1874. 

$242. Sopa and Porasn, James Mactear, Glasgow.—22nd September, 1874. 

3243. ILLUMINATING and HeatinG Gas, John Chapman Peacock, Finsbury 
Park-road, and Charles Wallace Bradley, Circus-place, London. —22nd 
September, 1874. 

=. © eas PROPELLERS, James Howden, Glasgow.—22nd September, 
1874. 

3310. Twistinc and Compressive Tozacco, James Edward Hyde Andrew, 
Stockport, Chester.—28th September, 1874. 

$338. WasHInG, &c., Macnines, Thomas Bradford; High Holborn, London. 
29th September, 1874. 

2241. Ice-maKING ApPpaRaTus, John Kyle, Glasgow.—22nd September, 
18 


874. 
$253. Sewina Macuiyes, John Mountain, Birmingham —23rd September, 
1874. y 


3277. Stamerxe Bits, &c., Louis Gustave Bodel, Jacques Masse, and 
William Webster, Paris.—24th September, 1874. 

3305. Harvesting Macuines, Bernhard Samuelson and William George 
Manwaring, Banbury.—26th September, 1874. 

3361. Stream Pumps, Martin Benson, Southampton-buildings, London.—1st 
October, 1874, 





Patents on which the Stamp Duty of £100 has been Paid. 

2509. Woop Pavixe, William Edward Newton, Chancery-lane, London.— 
17th September, 1870. 

2516. Puriryinc Water, Gustav Bischof, jun., Craven-street, Strand, 
London.—19th September, 1870. 

2550, CenTRIFUGAL Macaixes, David McColley Weston, Glasgow.—23rd 
September, 1870. 

2581. Puttey Biocks, Thomas Moore and Charles Arthur Head, Stockton- 
on-Tees.—28th September, 1870. 

ba > — Thomas Russell Crampton, Westminster.—30th Septem- 

7, 1870. 





Notices of Intention to Proceed with Patents. 

1516. Steam Boiter Furnaces, &c., Richard Arthur Wilsun, Salford.— 
19th April, 1877. 

ye Beseranren Fares, &c., Marshall Arthur Weir, Shepherd’s-bush, 

London. 

1851. Pistons, Thomas Ellis, Sheffield. 

1858. FevTep Fasrics, Arthur Young, Manchester, and William James 
Richardson Fox, Batley, York. 

1859. Sprnsino, Doustine Corton, &c., James Higgins, Alfred Higgins, 
and Thomas Schofield Whitworth, Salford. —12th May, 1877. 

= Pugiryine Sick Rooms, &c., Henry Bollmann Condy, Battersea, 

urrey. A 

1872. Rartway Sicrais, Mark Walls, Bolton. 

1883. Hincegs, Adolph Felsenthal, Bury-court, London. 

1887. Lamp-BURNERS, Edward Thomas Hughes, Chancery-lane, London.— 
A communication from Benedict and Burnham Manufacturing Com- 
pany.—14th May, 1877. 

1889. Furnaces for TREATING Ores, Joseph Emerson Dowson, West- 


= — Apparatus, Benjamin Joseph Edwards, Hackney, 

London. 

1897. Compinc Woot, &c., Robert Beecroft and Frederick Henry Wright, 
Halifax. - 15th May, 1877. 

1903. Screw-TaReEaps, &c., John Henry Jobnson, Lincoln’s-inn-fields, 
London.—A communication from Samuel Sharpless Townsend. 

1904. GuLLies, James Lewis Dowling, Sheffield. 

1911. CLaRiFYING SuGar, &c., Thomas James Smith, Fieet-street, London. 
—A communication from Dominique Casalonga. 

_ waar James Cort, Trafalgar-road, Old Kent-road, London.—16th 

‘ay, 1877. 

1919. Hot Water Va.ves, William Byram, Bradford. 

1930, Steam Generators, George Heywood, Radcliffe, Lancashire, and 
Thomas Hacking, Newton, Chester.—17th May, 1877. 

1942, Umprecta and Stick Hovpers, &c., Felix Mellvenna, William 
Couchman Boulding, and Charles Mark Boulding, Liverpool. 

1945. ScrEENING CoaL, &c., Thomas Whitelaw, Motherwell. 

1948. Dicoixc up Potatogs, &c., Hunter Henry Murdoch, Staple-inn, 
London.- -A communication from Frederic Sevrin.—18th May, 1377. 

1963. PerMANENT Way of Raitways, &c., Edward Hawks and Alexander 
Bridges, Leith. 

1966. Conpensino the Steam of Stream Encixes, William Eli Sudlow 
Heaton Norris. 

1968. TREATING Grain, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Louis Chiozza. 

1981. BREECH-LOADING Fire-arMs, James Adsett, Upper Bridge-street, 
Canterbury. 

1984. Evastic Banps, &c., William Robert Lake, Southampton-buildings, 
London.—A communication from Frank Armstrong.—19th May, 1877. 
1991. Pranorortes, Carl Pieper, Dresden, Saxony.—A communication 

from Otto Lemcke.—21st May, 1877. 
2005. DisaBLinc TorPEDoES, &c., Charles Sholl, Manchester.—23rd May, 


1877. 

2040. Raitway Brakes, Louis Paul Victor Véron and Emile Edeline, 
Paris.—25th May, 1877. 

2058. Hetmets, &c., John William Towell, Regent-street, London.—26th 
May, 1877. 

2081. “Conanes and Suspenpers, Edwin Powley Alexander, Southampton- 
buildings, London.—A communication from Lucien Calvin Warner. 

2085. PRESSURE-GAUGES, &c., Arnold Budenberg, Manchester, and Ferdi- 
nand_ Hurter, Widnes.—A communication from Bernhard August 
Schaffer and Christian Frederick Budenberg. 

2094. Exectrric Licut, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Lontin and Company.—29th May, 1877. 

2098. SELF-LUBRICATING JoURNALS, Herbert John Haddan, Strand, West- 
minster.— A communication from Peter Sweeney and Wliliam Edward 


Cooper. 

2099, , ee Compounps, Herbert John Haddan, Strand, West- 
minster.--A communication from Peter Sweeney and William Edward 
Cooper.—30th May, 1877. 

2116. Pressure-GauGES, Aaron Bradshaw, Accrington, Lancaster.—3lst 
May, 1877. 

2147. ConTRoLLiInea and Reeoistertne Liquips, Francois Delori, Paris, —1st 
June, 1877. 

2204. Securinc Grain Baas, &c., Alexander Melville Clark, Chancery- 
lane, London.—A communication from Andrew Mitchell Underhill. 
£206. BrercH-LOADING SMALL-ARMs, Jobn Field Swinburn, Birmingham, 

—6th June, 1877. 

2221. Weavine Looms, Walter Lord and George Jackson, Todmorden, 

York. 


01 
2225. Horsesnogs, Alexander Meiville Clark, Chancery-lane, London. 
—A communication from John William Chewning, jun.—7th June, 


1877. 

2231. Equitiprium WaTER VALVES, John Bagshaw and Walter Bagshaw, 
Batley, York. 

2233. Ciip Puttrys, Joseph Barraclough, Barnsley.—S8th June, 1877. 

2267. Horse Rvues, Samuel Brear Sowden, Leeds, and Fred Lee, Dews- 
bury.—11th June, 1877. 

2323. RecuLATinG the Tension of Warps, John Clayton Mewburn, Fleet- 
street, London.—A commuication from Alfred Laridoy, Gras Potin, and 
Adolphe Gand.—14th June, 1877. 

2372. ScaFFOLD Frag, Alexander Melville Clark, Chancery-lane, London, 
—A communication from William Murray.—18¢k June, 1877. 

2437. Iron and Sreet, John Gjers, Middlesbrough. ~ 22nd June, 1877. 

2525. ARTIFICIAL MarBix, William Edward Newton, Chancery-lane, 
London.—A communication from Harriet G. Hosmer.—30‘h June, 1877. 

2905. Hay, &c., ELEvators, Percival Everitt, Great Ryburgh, Norfolk.— 
80th July, 1877. 

2951. Guazine Guass, &c., Thomas William Helliwell, Bridghouse, York. 
—Ilst August, 1877. 

3032. Nucuiiryinc TorpPepors, Duncan MclIvor Campbell, Loch Gair 
House, Argyll.—9th August, 1877. 

3106. Kyrrtinc Macarines, William Jackson, Edinburgh. 

8112. Locomotives, &c., William Turnbull, Chelsea, Middlesex.—litk 
August, 1877. 

$119. WaTER-cLOSETS, &c., David Gill, Weston-super-Mare.—l6th August, 
1877. 


3191. Water Pipss, &c., James Robbins, Bartholomew-road, London.— 
22nd August, 1877. 

3281. Paper Houpers, &c., Frederick James Young, Corporation-row 
Middlesex. —25th August, 1877. 

$254, Drainace, Thomas Jewell, Camberwell, Surrey. 

2255. Numper RecorpeErs, c., Patrick Auld, Gray’s-inn-road, London. 
—7th August, 1877. 

3275. Botriine Beer, &c., Thomas Jackson Chapman and John Goldie 
Chapman, Birkenhead.—28th August, 1877. 

$286. Sewine Macutnes, James Warwick, Manchester. 

3288. CoLLARS, GLoves, &c., Carl Ludvig Matthiessen Koedt, Manchester. 
—29th August, 1877. 

8334, Rartway Brakes, Adolfo Cozza, Queen-street-place, London. 

3337. Twist-LAcE Apparatus, Thomas Wright and Isaac Fox, Notting 
ham.—lst September, 1877. 

3340. Cootine Arr, Liguips, &c., William Hargreaves and William Inglis, 
Bolton.—3rd September, 1877. 
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3357. Locks, Latcuss, and Keys, Charles ‘Aubin, Seineiitaad —Ath 
September, 1877. 

3370. Irox, Stee, &c., Charles William Siemens, Westentnster. —5th Sep- 
tember, 1877. 

3497. Brxpinc Books, &c., Augus 
London. —17th September, 1877. 
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having an interest in any one of such applications 
poll leave particulars in writing of objections to such application at 
the 0 office of the Commissioners of Patents within twenty-one days after 


List of Specifications published during the week ending 
22nd September, 18777. 


a 2d. ; 342, Sd.; 368, 1s.; 476, 6d.; 477, 6d.; 496, 6d ; 521, 4d; 529, 8d_; 

; 546, 4 4d.; 551, 4d.; 55%, 6d.; 564, 8d’; "S78, 4d.; 579, 6d.; 581, 6d; 
392, 2a; 594, 6d.; 595, 6d.; 596, 2d.; 597, 2d.; 598, 6d.; 600, 6d.; 603, 2d.; 
606, 6d.; 607, 2d.; 608, 6d.; 609, 2d.; 610, 2d.; 611, 2d.: 614, 2d.; 615, zd; 
616, 2d.; 617, Qd.; 618, 4d.; 619, 2d.; 620, 6d.; 622, 6d.; 623, 6d.; 624, 4d.; 





655, 2d.; 658, 2d.; 659, 6d.; ; 3 S667 

3 671, 2d; 672, 6d.; 674, 4d.; 675, 2d.; 677, 2d.; 678, Wd.; 679, 6d; 
681, 2d : 682, °d.; 683, 2d.; 684, 2d.; 685, 2d.; 687, 2d.; 690, 4d.; 692, 6d ; 
693, 2d ; 694, 2d.; 695, 6d.; 697, 2d; 699, 6d; 701, 6d.; 702, Od.; 703, 2d.; 
707, 2d.: 710, 4d.; 711, 2d.; 716, 4d.: 717, 6d.; 718, 2d.: 719, 2d.: 722, 2d. 
728. 2d.. T26 Gd. 727, 6d.; 729, 2d.; 731, Wd; 733, 2d.; 739; 6d.: : 
746, 2d.; 747, 2d.: 748, 2d. 749, Gd: 750, 4d.: 753, 2,; 757, 4d.; 761, 2d; 
768, 6d.; 767, 6d.; 770, 6d.; 71, 4d.: 773, 29d: 774, 4d.: 776, 6d.; 777, 20.3 
779, 2d.: 784, Qd.: 785, 6d.; 786, 2d.; 794, 2d.; 823, 2s. Gd.; 852, 4d.; 1084, 


6d.; 1127, 4d; 2313, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, - 
Holborn, to Mr. H. Reader. Lack, her Majesty's Patent-office, "Sou 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS 


Prepared by ourselves expressly for THE ENGINEER at the office oy 
Her Majesty's Commissioners of Patents, 





506. Pappute Wares, W. R. Lake.—Dated 6th February, 1877.—(A com- 
munication.) 4d. 

The paddle-wheel has pivotted wedge-shaped paddles which extend 
across between discs and are reversible by the action of gravity. A series 
of stop rods also extend across the discs. 

509. Apparatus ror lygatinc Mepicatep Vapours. &c., W. Martindale. 
—Dated 6th February, 1877.—{ Not proceedea with.) 2d. 
is ofa wid thed vessel (the receiver), and a conical 
cover, with mouthpiece ; the two forming an inner and an outer annular 
chamber. ey by ings below the level of the liquid, 
whose surface is in the outer chamber exposed to air. 
511. Parise, Stoxrsc, anp Corrine Fruit, 4. M. Clark.—Dated sth Feb- 
ruary, 1877.—{A communication.) 6d. 
aan a a a on revolving 4 shaft, which operates by a 
8 rac! and gear, a swinging and spring-acted ng knife. 
The fork rod holder can be thrown out of or eben wane the om on 
the fork rod shaft, and retained in either position by a locking device. 
A longitudinal] sliding or fixed slicing knife works with the sliding and 
guided fork shaft so as to slice, stone, or core the fruit. A swinging and 
spring-acted arm is attached toa post of the rack rod and engaged by a 
fixed lug of the base frame to throw the fruit off the fork, when it is not 
desired to slice, stone, or core the same. 


512. Oprarninc anp FIxine NiTROGEN IN INERT SUBSTANCES FOR FERTILIS- 
inG Porposss, A. M. Clark.—Dated 6th February, 1877.—(4 communi- 
cation.) 4d. 

The means of production are porous or minutely subdivided solid sub- 
stances (vegetable, mineral, or animal), fossi: or other organic substances, 
and air, steam, or gases, projected into the solid or liquid mass. The 
ammoniacal products in excess may be condensed by fixing in salifiable 
neutral matters on which a jet of steam is projected. 

513. Cooxixc, Stewrne, &., cnpDER Pressore, 7. #. Blamires and J. A. 

— Dated th February, 1877. {Not proceeded with.) 2d. 

This consists of a strong outer cylindrical vessel, with screwed cover, 
enclosing an inner vessel, which contains the food. Steam is admitted 
to the annular space. 

514. Testixc THE Quatities or Matt, W. Gardner.—Dated 6th February, 
1877.—( Not proceeded with.) 2d. 

This consists of a double cylinder of metal, the inner compartment 
having a tap, and the'outer a syringe, at top, for drawing up water and 
forcibly ejecting it into the inner to sparge e metal There is a hole in 
the lid for a thermometer, and the apparatus is supported on tripod over 
a lamp or jet. 

516. Prev ENTING CorROSION =F Borers, J. Hull.—Dated 7th February, 
1877.—( ‘ot proceeded with.) 

Large plates of zinc, coated ith a, or plain, are supsended in 
the liquid, and renewed from time to tim 
517. Manvractcre or Tosacco, W. J. “c. Bradshaw.—Dated 7th Feb- 

ruary, 1877. oo proceeded with -) 2d. 

—— tobacco is coiled on circular plates with central nipples. The 
flat are packed in —— with metal plates between the coils and 
at top and bottom. The cylinder hasa hollow steam belt and hollow end 
discs, also for steam. Then the tobacco is compressed, the end disc 
entering the cylinder. In finishing, the coils are re-packed with inter- 
posed plates having polished surface, and after s'ight heating are again 
pressed. 











7. ree Crusuinc Grain, &c., M. Gandy.—Dated 7th February, 
1877. 4d. 

This consists in using rolls of fibrous material, each as paper or wood 
pressed on toa mandril, turned up to a finish, mounted, and run at 
“unequal speed. 

581. Saws, &c., W. R. Lake.—Dated 7th February, 1 
tion. )- (Complete. ) 6d. 

This relates to production of saws tempered and brought to their ulti- 
mate form without hammering ; it comprises adjusting the fast and the 
loose in a saw, by throwing the heat on the centre or outer edge or any 
desired part, perforated formers for tempering and forming articles of 
steel in a heated oven in combination with a blower, a distributor, 
with flues and dampers. 

589. Sraxps ron Paorocrapuic Atpums, &c., 
February, 1877—(Portiy a communication.) 4 

The upper part holds the album, which has a plate with slots for studs 
on the stand, in an oblique position, and it fits on to a spindle secured to 
the lower part, being free to revolve thereon parallel with the plane of 
the table. Angle pieces extend under the back of the album for sup- 
port. 

540. Maxtsc Dowets anv Pixs rrom Merat Rop or Wine, F. D. Blyth. 
Dated 8th February, 1877.—(Complete.) 4d. 

The straightened wire is fed into the the dist 
to form one dowel ; the advanced length is cut off, clutched, and advanced 
to a position with its axis central between two revolving cutters, which 
are thus advanced to give the proper shape, and withdrawn. The finished 
dowel is then withdrawn and released, dropping into a receptacle. 

Ses. Toveres, 7. W. Plum.—Dated 24th February, 1877. 6d. 

his consists in use of a curved sheet lining or spreader (which rests on 
beidge pieces on the inner tube, for holding water against the top and 
conducting water to the nose end and down the sides; an internal dividing 
nozzle with trumpet-shaped end, for checking the blast ; jointed nose 
pieces ; sight holes at the outer end of tuyeres for examination, &c. 


567. Fitter Presses, J. Bowing.—Dated 10th February, 1877. 4d. 

A series of rings are bound together with iron hoops; between each 
two is placed a sheet metal disc with holes or slits in it, and covered on 
both sides (except the holes). with canvas, linen, or the like, which forms 
a cir ial edge b two adjoining pair of the rings. These 
discs act as diaphragms between each couple of contiguous 


77.—(4 communica- 


G. A. Has'tr.—Dated 8th 


Ini 
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ated by a rotating drum having spiral cam ribs on its oa hie and 
let fall when disengaged from the ribs. The bottoms of the mortars 
gn which are opened after the coffee has been hulled and 
polished. 








633. Treatinc Mixep Ores anp Resipwat Propvucts, F. M. Lyte.— 
Dated 15th February, 1877. 

This relates especially to ores containing zinc, lead, and silver. The 
ore calcined (perhaps) and pulverised is stirred in a ‘solution of hydro- 
chloric acid heated by a steam coil. When the Loy pitates have been 
allowed to settle, the clear solution, holding ¢ and other soluble 
chloride, is decanted into another vessel, where, on cooling, most of the 
lead chloride is deposited in crystalline torm. The supernatent liquid is 
returned to the attacking vessel, where more lead chloride is taken, and 
it is deposited as before ; this may be done several times. Any silver 
precipitates with the lead. Bara or filings of lead are added to the liquor 

the itate, and the silver and lead are reduced to a sponge 
metallic precipitate. The zinc chloride solution is neutralised with chalk, 
oad heated to boiling, and elutriated milk of lime is run in. The zinc 
fare ape is well washed and pressed into lumps for distillation of 
ic zinc. 
649. TreaTING NicKEL AND ConaLt Orgs, &c., Fe L. Monteyiore.—Dated 
10th February, 1877.—(4 communication.) 6d 

This relates, inter alia, to treatment of the hPa ore, calcined or 

-. with sulphuric acid ; separation of iron from its sulphates by 
agnesia, and of nickel from . ti to dryness of the 
solutions of mix Iphat iv ration of tke iron and 
nickel by calcination, with the mixture of tpetre for the iron and 
magnesia for the nickel ; the use of pots open at both ends for con- 
tinuous reduction of the oxide of nickel. 
663. TransmitTING Gas, J. Newman and W. Dewsbury.—Dated 1ith Feb- 
ruary, 1817.—(Complete.) 4d. 
This consists in interposing in the pipe which t 
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_Sepr. 28, 1877. 
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1108. HovptNe anp PrRorectine meee &e., H. J. Haddan.— Dated 20th 
March, i877.—(Complete ) 6d. 
The roll of ribbon is enclosed in a casing made of paper, a 
ing shape, divided on a central longitudinal line and its secti: 
together. A journal at each end of the block projects outwards thro ce 
au opening in the corresponding head of the case, and on one of 
journals is a button head to facilitate rolling. The ribbon passes aough 
a slit provided with a sharp spur. 
1177. Brusues, H. Rosenthal.— Dated 26th March, 1877.—(Complete.) 44. 
The bristles are divided into wvoting - secured in a small rect- 
angular metal frame, having a pro —— to catch into creases in 
metal strips projecting beyond the on ot e handle, A number ot 
such sections can be secured in one frame with movable end pieces. The 
pon bg of the bristles are dipped in an oily cement and heated in 
tion. 


1194. onemasems, W. L. Wise.—Dated 26th March, 1877.—(A communi- 


cation.) 
This consists in the horseshoe bars, after leaving the rolls and 
while still highly ree through an intermediate furnace, and thence 


into the cutting and bending machine ; 
uniform temperature throughout. 


1253. Frer Sawinc Macuines, C. A. Davies.—Dated 29th March, 1877 
6d, 


in which, accordingly, it is at a 


Two parallel levers om ees, respectively, above and below a 
table or suitable support. cir back ends are conn by chain or 
catgut, their front ends by the saw, which works through an openin, po 
a small table supported a little way above the other. The front en 
the lower lever is connected to a cam or crank on a crank sbaft a. L 
by a treadle (which has some special features). 

1255. Furnaces W. R. Lake. - Dated 20th March, 1877.—(A communica- 

a (Complete.) 6d. 
“s rm 





pipe with the bydraulic main a chamber having a clack and spring. 

ich clack opeus when coal is carbonised and closes on the pipe against 

all back pressure ; all hydraulic pressure being thus removed from the 

retorts. 

686. — Lamps, J. Cole.—Dated 20th February, 187. —(Com- 
plete.) 6 

This consists of a metal extinguishi ng case fitted over the wick case, 
with a mouth at the upper part which is caused by a steel spring to 
close over the wick, when the extinguishing case is moved up above the 
lighted wick bya rack and pinion ; the mouth opens as the extinguisher 
is moved down again. 

689 Beakes anp AUXILIARY RUDDERS ror VesseELs, H. J. Haddan.-- 
Dated 20th February, 1877.—(4 communication. )}—(Complete.) 6d. 

Rudder-shaped blades are secured to vertical shafts supported} by two 
or more V-shapec arms, having — bearing in boxes on the sides of 
the hull, so that the arms with the blades cau be swung out. At the top 
of each sbaft is a tiller worked by ropes or chains passing from its 
extremities to a drum on deck actuated by a steering wheel. 

706. Gas Stoves, W. M. Jackson.—Dated 21st February, 1877. 6d. 

Gas up a central tube to a small retort, which is in the flame of 
the stove. Here it is expanded and down an annular space round 
the tube, coming up again in a wider enclosing tube, the lower end of 
which has side apertures to admitair. It issues by a perforated metal 
ring and burns freely on the outside. 

‘725. Composition Atuoys, C. D. Abel.—Dated 22nd February, 1877 —(A 
communication.)—(Complete.) 2d. 

This consists in putting mica with some borax, saltpetre, and soda, and 
with any metal or composition of metals in a furnace, and melting the 
whole. ‘The metals are said tu be rendered harder, more durable, &c. 
‘744. Srinntna Macminery, EB. Harris.—Dated 23rd February, 1877.— 

(Complete.) 6d. 

This consists in application of a twisting device to the ring spinning 
frame (in which a stationary revolving bobbin, and a reciprocating ring, 
and traveller are used), above the traverse of the reciprocating ring, so 
that the yarn may be twisted as near to the rolls as possible, and the yarn 
spun may have an even and uniform twist. 

‘768. Portasce Wasustanns, A. M. Clark.— Dated 24th February, 1877.— 
(A communication.)—(Complete.) 6d. 

The basin is supplied by a syphon from a side tank, the longer arm 
having a = valve oom on a cross bar, which is attached at its ends to 
two verti passing up through lugs and uniting above, the top 
having a —s Two spiral springs on the rods restore the valve after it 
has been opened, the bowl is adjustable by means of hand and 


in the use of the two fire-boxes so arranged with flues 
and dampers that th of from either fire-box may 
be compelled to pass oo the other. 

1325. Ramuway Carriaoes, J. Legrand.—Dated 5th April, 1877. 

This relates to an outer lobby adapted on each side of the carriages and 
sliding like adrawer. In opening one lobby, the other is shut. 
1888. Rermtno Sucar, F. 0. Matthiessen.—Dated 5th Apvil, 1877.— 

(Complete) 2d. 

This relates to using the syrup formed in washing raw sugar, instead of 
pure water, to give the disired tluidity to raw ood —. hy introduc- 
tion into the centrifugal hi be 
with pure water. 

1841. Furnace Bars, J. Turnpenny.—Dated 6th April, 1877. 6d. 

Tv allow bars to expand and contract without longitudinal strain, the 
end of each bar is — on the under side, and rests on a sloping ledge 
on the dead plate. e ends next the furnace bridge are protected by a 
ledge projecting over them. The meeting ends of fire bars, when there 
are two lengths, are secured by notching them on to lips "of a bearing 
bar, the other ends apy left free as described. 


1348 Trunks, &€., W. S. Soule and J. Sherrif.—Dated 6th April, 1877.— 

(Complete.) 6d. 

e body and cover are made of raw hide strengthened by corner caps, 
angle pieces, and arched reinforcing strips, concavity filled with a strip of 
wood of the same material rivetted. They are connected by slotted plates 
of raw hide folded about a metallic rod and passing one within the slots 
of the other ; one plate laps on and embraces one of the side pieces of the 
body, the other of the cover; they are secured with rivets. 


1350. Rovixe Twisters, S. Piit.—Dated 6th April, 1877.—(A communica- 
tion.)—{Complete.) 8d. 

This has for its object to impart a slight twist to the roving as it is 
wound on the bobbin ; and it consists in a combination of a roving 
twister frame, a rotating carrier revolving with and traversing endwise 
upon this, a standard reciprocated in a guide plate and supporting the 
ring carrier, a bobbin revolving within the frame, but independently 
thereof, a trunnion bearing for one end of the frame, perforated for 
eal of the roving, a guide tube for the roving from bearing to bobbin, 





6d. 





1974. CatoropHy.t,"F. Lecomb and A. Guillemare.—Dated 9th April, 1877. 


mis relates to imparting a green colour to peas vegetables, me 
&c., by scalding them with a solution prepared thus: Spinach, sorrel, an 
like plants are boiled with caustic soda ; a chlorophyll lacquer is 





lugs. A waste-water tank below has a ring flange rising round the lower 
part of the bowl, and when the handle of its stop-cock is open, the door 
in front does not shut. The tank is on a hinged support. In one case 
there is a device for raising and lowering it. 
783. Brusnes, &c., 4. M. G. De Mont and J. V. Gane.—Dated 26th 
February, 1877. —(Complete. ) 8d. 

The tufts are fixed in the stock by means of a small two-pronged piece 
of sheet iron yd prongs notched exteriorly) called the anchor. ben 
the tuft is in Vy ce the sides of the anchor are forcibly separated by a 
punch, so that the teeth press the back of the tuft st the inside of 
the hole. The inserter consists of a long steel piece with channel for the 
mee rod to slide in, and with side openings for the anchor and tuft ; the 
ower part is coned. The anchor is i before the wedge-sha) ’ end 
of the punch, and is pushed down against the tuft (pushed rough 

across), so as tofold it. Anchor and tuft are then driven by hammer into 

the stock. (A machine for fixing the tufts is descri ) 
831. Divine a, W. Carey.—Dated lat March, 1877. 6d. 

To overcome thi ops of water on the body, a light steel dress is 
made to be worn on er the usual diver’s dress. 
ee Woot, 0. Low.—Dated Sth March, 1877.—(Complete.) 

td. 


The wool is put into a chamber having a top and bottom of crossed 
wires, a ‘orated metallic ge being close under the latter. A chemical 
solution from a separate tank below is driven by a pump up under the 
bottom of the auher and through the wool, returning by an adjustable 
sluice way at the top to the tank. Pure water is afterwards forced 
through in the same way ; after cleansing, the wire net top is raised and 
the sluice way so placed that the water carries the wool out and down 
into a separate receiver with perforated bottom. 

908. Skate Fastenines, W. R. Lake.—Dated 6th March, 1877.—(A com- 
munication. )—(Complete.) 6d. 

The foot-plate has on its lower side a pivot with elon aes head passing 
through a slot in the end of a draw-bar, which extends back through a 
heel clamp and has a terminal cam. On the —_ turns a slotted bar (the 
bar clamp), with projecting flanges to grasp the opposite sides of the sole. 
It bas a stud inserted in the forward part of the drawbar ; m= the latter 
and the bar clamp are in place on the pivot, the bar clamp is secured in 

lace. The draw-bar is in two parts connected by a screw thread and nut. 
The cam at the end is used as a key to turn the draw-bar in the nut till 
the flanges of the bar clamp impinge against the sides of the sole. 

905. Tacs on Markine Tickets, W. L. Wise.—Dated 6th March, 1877.— 
(A communication.) 84. 


This consists of a ticket with metallic fastener, which has two prongs | 


with barbs or claws, to be passed through the body, then bent down. 
952. Treatine Sewace, §. Hollyworth and R. Bailes.—Dated 9th March, 
1877. 


tte . 

This relates to preparation of acid solution of iron, also of copperas and 
dry co , in combination with slacked lime, for clarifying sewage. 
In some cases neutral sulphate or neutral muriate of iron is used with 
slacked lime. 

956. Mera. Bars ror Horsesnoes, W. R. Lake.—Dated 9th March, 1877. 
—(A communication.)—(Complete.) 6d. 

This relates to producing a horseshoe blank with a corrugated surface 
of calks on the inside of the web, and a “‘fullering ” or nail crease on the 
outside, by passing the bar through a series of suitable dies and counter- 
dies in two rolls working together. 

974 Stop Vatves, W. L. Wise.—Dated 10th March, 1877.—(A communica- 
tion.)—(Complete.) 6d. 

This relates first to globe valves ; a guard ring is used round the exterior 
of the soft face, being free to slip backward or forward (with a slight 
resistance) from the seat as required, and its lower edge being flush with 
the working surface under all conditions, while the soft material remains, 
no part of which is exposed to the action of the fiuid. The second 
relates to a straightway or gate valve, made in two parts united toa p! 
inclined to the faces of the gate. Two fixed wedge guides impart ; 
transverse motion to the two valves, forcing the acting — in opposite 





Into the central ring is made an inlet hole through which the fluid is 
forced into the apparatus, and passing gh the holes fills the cylinder. 
On ee a of the fluid it —, towards the mferences of 
the di then through the outer om sn of the covering material, 
and Guaity cit cae at the outside of the cylinder, leaving a mass of sepa- 
ra’ matter. 

574. Spainc Martrresses, &c., FE. and A. Hock and A. F. Parmentier.— 

Dated 10th February, 1877.—(Complete.) 6d. 

The springs are of several cast and tempered steel blades arranged to 
form an elongated oval, which is fixed with its longer axis vertical. 
Metallic webbing raade of copper and iron wire woven together is per- 
ferably used as covering. 

593. Hvuiiinc axp Porisnine Correz, A. M. Clark.—Dated 13th Feb- 
ruary, 1877.—(A communication,)—(Complete. 

This consists of a series of thimble-shaped mortars ‘with internal longi- 
tudinal ribs, and a yor ee number of conical pestles (with 
oblique ribs), attached to the of vertically sliding bars that are 





dir against the annular seats, and so closing the valve. 
9O77. PREvENTING THE Racine or Marine Enornes, W. A. Brice.—Dated 
10th March, 1877. 

A centrifugal governor, operating a throttle valve in one of two pipes 
conveying steam to the engines, is driven by toothed gear direct from the 
screw shaft. 

998. Rutixnc Macnines, H. J. Haddan.— Dated 13th March, 1877.—(A 
communication. )—(Complete.) 6d. 

A cylinder under the pens has cams which act on a lever causin, 


ot and fall of the pivoted Cams at the other end o the 


t by 
ting alum with the alkaline chlorophyll solution, and waked 
. the soluble phosphates specially of soda, potash, or 
, or acid tes, or alkaline citrates, or double tartrates, are 
mixed with it, and water added. 
1888. Pyeematic Ratsinc anp LowerixG In Mines —Dated 9th April, 
1877.—{A communication.)—(Complete.) 6d. 

In a vertical tube, closed at both ends, a piston carrying the load is 
propelled upwards by the regulated exhaust of air from above the piston 
— with regulated admission of air below, and is made to descend by 

ted admission of air above the piston along with regulated escape 
of vo below. Doors, stops, slides, and by-pass pipes are arranged at 
stations for stopping the piston with its | and manipulating the 
latter, and therefore appliances for oe and automatically arresting 
the motion of the piston in the tube 


1423. Manvractvre or Suocar W. R. Lake.—Dated th April, 1877. - 
(4 communication *& —(Comp'ete.) 6d. 

This is to arrest and collect drops of sugar liquor carricd out of a 
vacuum pan by the steam. There are three modes, in one gravity alone 
is relied on to divert the dro; a3 of liquor from the path of the steam 
(vertical deflectors being fixed in the “ groove neck); e second, the 
momentum of the drops along with gravity (inclined deflectors); in the 
third, centrifugal force (a wheel with inclined blades being rotated in 
the path of the steam current). 

1425. Fasteninc Buttons fo Boors, E. Wright.—Dated 12th 
April, 1877.—(Complete.) 4d, 

This consists in J ranower 4 a staple, or metal strip, through the shank of 
the button, then through the boot material and a washer, the ends being 
folaed over the outer edges of the washer so as to be between it and the 
boot material. 

1434. Horse Car Pore Attacument, S. A. Otis.—Dated 12'h April, 
1877.— (Complete) 4d. 

This consists in combining with the pin of a draw bara look or hooks, 
which connect with the draw bar, so as to prevent the pin from being 
accidentally displaced 
1514. CLasrs ror Cov PLING Banps, L. V. Mangin and C. M. Mathey.— 

15th April, 1877. 4d 

The clasp onains ot a metal piece with claws or teeth punched out of 
sheet metal, and worked into the required shape by means of dies; the 
claws are passed through the end of the strap and doubled over or 
rivetted on the opposite side. The clasps are rivetted to one part of the 
strap and bolted to the other. 
1515. Breecu-Loapine Fire-arms, G. F. Red fern.—Dated 18th} April, 1877. 

—(A communication.)—(Complete.) 6d. 

This relates, first, to a breech-piece with mortise in which the hammer 
works ; when the hammer is drawn back in cocking, the breech-piece 1« 
depressed to uncover the breech and admit cartridge, and when the 
hammer is forced forward by the mainspring, the breech-piece is raised 
(the adjustment being such that the cartridge cannot explode till the 
breech-piece is raised into position to cover the breech); secondly, to 
automatically cocking the h and d the breech- -piece by 
means of the im sf of the discharge of the cartridge ; thirdly, to an 
automatic device for expelling the shells of the discharged cartridge. 

1531. Rerricerator Cars, H. A. Bonneville.—Dated 19th April, 1877.— 
(A communication.)—(Complete.) 6d. 

The car has -s ice chamber at one end, then a provision chamber, then 
an air ch ‘ing at the top of its partition. Air is sucked 
from the air aie by a fan in a horizontal tube below (driven by a 
belt from an axle with pulley which bears on a pulley on one of the car 
axles), and injected through a distributor into the ice chamber, whence it 
euters the provision cham A self-acting float valve on a waste pipe 
below the ice chamber is held up py water accumulating in the ged 
chamber, and lets water escape without admitting air. On tui 
curve, the valve is suddenly raised and the water discharges violen 
carrying off impurities. 

1539. ot aa Furniture, W. Jackson.—Dated 20th April, 1877.—(Com- 
pee) 4 

The top of a table, ¢.g., is formed in two pieces made to fold at right 
angles and form half the sides of a case with another table ; hee fold 
legs and struts are packed within. Two joints are described, 1 oe bere | 
in the wood) for the flat or rectangular position, the other a T. "joint. One 
metal fastener has a latch working on a — catch, — of leather, 
has two ways in it for straps at right angles to each othe’ 

1588. Lirexoats, G. Bates.—Dated 24th April, 1877. bo ) 6d. 

The boat body consists of a central section, bow and stern sections, and 
intermediate sections. Each can be slid within the next, towards the 
central section. They have vertical and horizontal ribs lined with rubber, 
which h come ee when the body is extended. Removable and jointed 





&e., 











bars. 
linder cause a gate, which holds the paper, to drop or rise as i 
m rest at one end of the pen bar is made crooked, bringing the 
The pe so far below the pivots as to prevent jar. The pen bar is con- 
nected to its bearings by universal joints. A metal strip forms a groove 
= wedging the aa! on the pen beam. On the tcp of the beam are 
chains, with blocks, Plates, and set screws, for holding and 
adjusting the pens. ptt. various diameters are interchangeable, 


braces are placed on the flow to keep the body extended. 

To the opposite outer sides of the sections are attached le floats or 

air-tight vessels with hinged latching hasps (the floats on the sides of the 
central section are er fixed); the clasps receive the upper pro- 

jecting ends of the 

1601. JournaL on &e., W. rs Wise.—Dated 24th April, 1877.—(A 
cominunicatoon. 





In the pin ome ag pm peg placed alternately vertical supporting 
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layers of raw hide pared by soaking in water, then impregnating it 
th a compound of graphite pao beeswax, or paraffine or the like) and 
lubricating layers made of graphite, mercury, beeswax, and boi! lin- 
seed oil, and perhaps paper pulp. The inven’ relates to com- 
pounds - as lubricating purposes) of plumbagoe and collodion, of these 
two with paper pulp, and with ens of gra) , boiled oil, 
beeswax, mercury, Bole Armenia, and gelatine, also of plumbago, collo- 
dion, mercury, and camphor, 
1643. Prork.uino anp Sterrine Screw Steamers, W. P. Thompson.— 
Dated 27th April, 1877.—(A )—(Comp . 

This mounting the screw in a metal frame which has a 
swinging motion about a vertical axis, and which is also capable of a 
vertical adjustment, and in driving the screw thus mounted from the 
engine shaft by means of an intermediate adjustable shaft and universal 
cou) 


1708. Exnaust Reovnators ror Locomotives, ée., H. J. Haddan.— 
Dated lay, 1877.—(A communication. )—(Com 6d. 

Three yar oy  peigen are connected mith the steama. chesb ; 
the central one exte to the blast chimney, and is used exclusively for 
the blast ; the other two extend on through opposite sides of the smoke- 

x boiler and tender, thence to the carriages, for 


along the ; 

= have three dampers moved by one stem: that in the 

fixed at right angles to the other, so that when they are open it is shut, 
and vi 





vice versa. 
1'723. Suzer Merat Cans, L, V. Sone.—Dated 8rd May, 1877.—(Complete.) 


This relates to a can formed by ben: over portions of the blanks 
forming the body, and uniting the edge of the parts so bent over into 
seams traversing the face of the heads, and at right angles with the 
surface. 

1880. Burron Hote ATracnment ror Sewise Macunes, G. F. Redfern: 
—Dated 10th May, 1877.—(A icati (Complet 6d. 

This comprises chiefly a vibrating arm with an automatic feeding 
device for the stitch alternately at and back from the edge of 
the button hole. 

1838. Cieanino Guns, &c., W, P. Thompson.—Dated 11th} May, 1877.— 
(A communication.)—(Complete.) 8d. 

This relates to an arrangement of — in a gun-cleaning case; a gun- 
cleaning rod with couplings, consisting of a male or female screw on one 
side and a tapering socket on the otber (a small hole being drilled near 
the end of the screw, for the point of a wrench to hold the coupling in 
jointing or disjointin, ); a prepared swab of felt with stem having a 
sotted bead at one rs and a nut at the other, whereby it can be d 





prices varying according to quality between £6 2s. 6d. and £9 for 
singles. akers who have a good repute for the ee of their 
iron would look at no order offered at under £8 ., and mostly 
required £8 7. 6d, as a minimum for their unbranded pro- 
ducts. 

Much expectation was indulged that the requirements of the 
Russian Government arising out of the continuance of the war 
with Turkey throughout another campaign might still farther im- 
prove the demand for sheets ; to be used maijoly in the building 
of huts. Already some few firms are completing orders of that 
class. One maker has just dispatched vid Hull an order for 60 
tons of sheets upon which the Russian Imperial stamp has been 
imp’ The sheets are of an unusual size; they are such as 
would be required for hut building. 

The next considerable order to be placed on account of the Czar 
is one for sheets for huts to house 100,000 troops. Instructions to 
negotiate such an order are understood to have been received by a 
London merchant firm which is usually entrusted with such busi- 
ness.on account of the great northern power. With a view to 
the placing of the order in parts, so as to secure its prompt execu- 
tion, firms extensively engaged in the sheet trade in London, in 
Birmingham, in South Staffordshire, and in Bristol have been 
asked to tender, and they have done so. No doubtis entertained 
that the inquiries mean business, It is not clear that the sheets 
will be sent out galvanised, the expectation is that the iron will be 
used in connection with felt, and will be painted. A fortnight is 
the time specified for the exeeution of the order after it has been 
accepted ; and if the sizes should not be unusual the makers who 
have tendered will be able to fulfil that condition. Somewhat 
similar inquiries are looked for from Turkey. If these goods are 
allowed by our Government to leave the country the line between 
infringement and non-infringement of neutrality will become more 
difficult to define than ever. Surely these are munitions of war. 

Wire-making firms in this district are having inquiries made of 
them touching the extent of their ability to contribute to the 
filling of an order which, if it should come out, will represent no 
less than 20,000 tons of the usual submarine cable gauge. The 

tiations are at present only tentative, and relate to the pro- 





to fit the bore; a gun-cleaning brush formed of a series of metallic discs, 
with radially arranged bunches of bristles (and discs of felt in Jon 
a central stem with clamping nut; a field wiper, consisting of a swab 
with string and weight attached, and em in a close-fitting case, the 
weight suited for winding of the string on it, and having an internal 
receptacle for oil; a brush with an external sliding case for compressing 
the bristles when the brush is inserted; emery paste for stains (emery 
and vaseline); rouge paste for giving high polish (oxide of iron and 
vaseline); paravaseline paste for lubricating (paraffine and vaseline), &c. 
1865. Woop Screws, B. G. Angell.—Dated 12th May, 1877.—(A communi- 
cation.)—(Complete.) 4d. 

The thread is formed with a differential pitch and a variable depth, 
pitch and depth having a constant relation to each other. The cone is of 
the same length between any two threads, whatever their pitch. (The 
pitch may be made uniform in one portion), The method of cutting con- 
sists in giving the tool a feeding motion towards the axis of the blank as 
the pitch increases in speed. 

1908. Books, H. J. Haddan —Dated.16th May, 1877..-(Complete.) 4d. 

This relates to a scrap book whose leaves arejcoated wholly or in part 
with adhesive substance. 

1985. Exoives ror Rock Daritts, Sream Hamers, &c., W.R. Lake.— 
Dated 19th May, 1877.—(A communication.)—(Complete.) 6d. 

This consists in making the valve to be carried with the piston (which 
has es for steam and air), and operated by tum from move- 
ment of the piston; making the cylinder with a screw thread exteriorly 
fitting in a spherical nut in a socket; rotating the cylinder by ratchet 
mechanism worked by an eccentric on the shaft which rotates the piston 
(the ratchet or pawl being pivoted toa rod sliding through the nut); a 
hollow collar for conducting steam or air into passages in the cylinder 
head, and moving longitudinally with the cylinder, but not rotating 
therewith; an engine (with one or more buffers of pecu form) located 
within an extension of the cylinder and outside the steam chamber, &c, 
1986. Screwino Bianks oR Boxts, W. R. Lake.—Dated 19th May, 1877- 

—(A communication.)—(Complete.) 6d. 

Several cutters are arranged in a straight line on a single shaft with a 
feeding device and other parts for screwing as many blanks, each cutter 
and set of devices for cutting the thread on a blank being quite indepen- 
dent of the others; the driving shaft extends in a line with the cutter 
shaft, and a bar extending the same distance and parallel with the 
cutter. Shaft gives motion to the feeding device and longitudinal motion 
to the screw drivers. 

2083. Gas Meters, W. R. Lake.— Dated 24th May, 1877.—(4A communica- 
tion,)—(Complete.) 6d. 

An outer case, divided into two, horizontally encloses an inner case 
divided vertically into two, in which are two chambers enclosed in bells. 
In each chamber are weighted levers, pivoted on horizontal axes, and 
counterbalancing the bells, to the top of which one of their ends is 
attached, and which move vertically in guides. The bells in their motion 
actuate horizontal shafts, with bevel gearing below, and thereby through 
rods and gearing, a crank shaft connected with the distributing valve 
and registering apparatus, at the top. For each of the inner chambers a 
filling box is arranged in the outer case with partition reaching down 
into the fluid (glycerine), which also passes into the between the 
outer case and the two inner chambers. The bells rise and fall 
alternately. 

2089. Treatine Seat Sxixs, Z. P. H. Vaughan.—Dated 29th May, 1877. 
(A communication.)—(Complete.) 2d. 

This relates to application of a shearing process (reducing the length of 
the hair), followed by mordaunting and dying in the baths of composition 
specified ; the object being to imitate furs of the utter end beaver. 

2118. Srrivcep Musica Instruments, M. H. Collins.—Dated 31st May, 
1877.—(Complete.) 6d. 

This “‘ echolin” (which is somewhat like a violin) has a dome-shaped 
body, with curved disc bottom on a ve, in which rests an annular 
supporting another less curved dome (in sectional sections) -this latter 
being the sounding . Inan pans at the top of the outer dome 
(which curves downwards here), the bridge is supported on the sounding 
board. The outer dome has a number of peripheral openings. The 
sounding board dome has a curved brace and an inverted post on its 
under side. There are also a chin rest, a neck with straining pins, &c. 


2124 Currine Meta Rarts or Bars, W. R. Lake.—Dated 31st May, 
1877.—(A communication.)—(Complete.) 6d. 

This consists in arbouring the eaw (in cold saw machines) in movable 

jones boxes, coupled; using fixed bearings, the saw being and 

owered as the journal boxes travel; providing a powerful adjustable vice 

to grip the rail and hold it to the saw; also aseries of jacks (with vertically 

movable heads) alternating with guide rolls, having collars, and forming 

stops or gauges for the rail, &c. 

2136. 4 Wepce Packine, 7. Booth.—Dated 1st June, 1877.—(Com- 
plete. . 

The iron (red-hot) is passed through a series of rolls which reduce it to 
the wedge-like shape. 

2200. Sairs anp Steerino Apparatus, H. J. Haddan.—Dated 6th June, 
1877.—(A communication.)—(Complete.) 6d. 

The rudder post haa a circular bead attached by a neck, and the rudder 
has a tubular stock to fit on the bead; this stock is in some parts semi- 
circular, in others it forms a complete circle except the part for the neck 
to slide through; the neck has cocninge in the latter case, to let the 
rudder turn about. The upper end of the tube is made into a solid bar, 
and is bent backwards somewhat at one part. It carries a rack into 
which a sliding bolt can be moved to lock the rudder. In one modifica- 
oa the rudder has a solid stock which revolves in a groove in the rudder 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE aggregate of business doing at the mills and forges in South 
Staffordshire is not on export account hardly more than 75 per 
cent. of that usual at this time of the year; yet on home account 
there is little room for reasonable complaint, for it is quite up to 
the average. The falling off in export business relates mostly to 
the shipments vid Liverpool and Hull; vid London they are more 
than steady. Hence it is clear that to Australia and India :we are 
sending considerable quantities of Staffordshire iron, whilst to 
North of Europe, to North America, and to the Mediterranean we 
are sending but little. 

There is no falling off in the demand for sheets, On Change 
in Birmingham to-day and in Wolverhampton yesterday, the 
inquiry was kept up, and a fair extent of business was done at 


jected cable for uniting France and the United States. Yet 
makers here entertain much expectation that the wire will be 
made, and that they will get a good share of the work. 

Four railway stations of iron are understood in this district to 
be likewise required by Russia for a strategic line in connection 
with the war, and it is not unlikely that some of that work will 
likewise he executed here, to the advantage of the engineers as 
well as of the ironmasters, since the stations are to go out 
complete. 

Local engineering yards are taking fair quantities of plates and 
angles and rivet iron ; strips are being increasingly made for local 
use, and hoops for exportation ; rods are being taken by the forge 
rail makers; small rounds and narrow bars are going to the nut 
and bolt. makers; and a superior quality of rounds are going to 
the dockyards., 

Best iron is also in better request at the cable and anchor and 
at the -anvil factories ; as to all of which demand this week is 
better than for some time past, under the eneouragement in some 
part of the reduction of 10s. per ton before announced. 

e make of pig iron keeps at the level of last week; the 
accumulated stocks decrease but slowly, and there is less reluctance 
to consider good offers made, it may be for all-mine pig iron at 
a trifle within £4 per ton. 

Coal is not in less demand upon the week, and prices are 
decidedly stronger. This arises.out of the action of colliers about 
Dudley and Tipton, and West Bromwich ; where, perceiving that 
the concessions which colliery owners have lately made in prices 
have brought more business to the pits, and not unencouraged it 
is feared by the expectation of one or two employers of no note, 
that if higher wages should have to be paid higher prices could be 
charged for coal, the colliers have many of them given notice for 
arise in their wages of 1s, a day. If the action of these men 
should be persisted in the iron and coal trade of this district will 
receive serious hurt. 

On Tuesday night at Dudley there was a meeting of union agents, 
at which it was resolved, ‘‘ That this meeting of representatives 
is not responsible for the action of those men who have given 
notice for an advance of wages, but, at the same time, believes 
that the men have been drawn into that course through the advice 
of some of the employers ; and that we recommend the men who 
have given notice to withdraw the same for the present.” 

White ironstone, gubbin, and other native ores range from 
14s. 6d. to 15s. 6d. per ton ; at these figures the inquiry is dull. 

The limestone workmen have after a little play returned to 
work at the drop of 6d. per day, for which their employers had 
given notice, The drop in prices which preceded these notices 
does not seem to have improved the d d for limest 

A further call of £2 a share, payable on October 22nd, has 
been decided upon by the directors of the Sandwell Park 
Colliery Company, 

Messrs. Nettlefold announce a reduction in the price of iron 
wood screws equivalent to about 8 per cent. on the net. 

While the ir 8 are in expectation of profit from the 
war requirements of Russia, it is noteworthy that because as is 
understood of the failure of a remittance on account of a con- 
siderable order under execution in Birmingham for ammunition 
for the same Power, some 500 workpeople employed upon the 
order have for the present been discharged. 

Hardware manufacturers are loudly complaining of the course 
which the railway carriers are taking in their efforts to compete 
with the parcels’ conveyance companies. The railway companies 
have intimated that after the 1st October there will be a revision 
of freightage tariff upon packages of certain weights. The full 
extent of the revision has not yet been generally made known. 
Upon the rates, however, before prevailing, from Wolverhampton 
to London, packages of 2 cwt. are advanced 24 per cent. ; 
of 24 owt., 20 per cent.; of 3 cwt., 124 per cent.; of 34. cwt., 
11} per cent.; and of 4 cwt., 10 per cent. Manufacturers assert 
that they are being disadvantaged for the benefit of the retail 
traders, inasmuch as they seldom send away goods in lots so small 
as those upon which the reduced tariff is to be levied. Some 
traders, notably the Hollow-ware Manufacturers’ Association, 
have communicated to the companies upon the matter, and their 
representations should receive attention, 














NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Business during the week in the iron trade of this district 
has again been ex y dull, the firmer tone reported in the 
Middlesbrough market finding no reflex here; the Manchester 
weekly meeting on Tuesday being altogether devoid of animation 
and no business of any t being tra ted. What busi 
there is doing is almost entirely of a hand-to-mouth character, 
consumers supplying their small requirements from week to week 
as they go on, and at present it seems impossible to force sales 
by_low prices. 

The pig iron trade continues in a very depressed condition, and 
what little business is doing in outside brands in this district is for 
the most part confined to small parcels of Scotch, which are bought 
for mixing purposes. Since the reduction in the list rates of Lan- 
cashire —— local makers, taking into consideration their pre- 
sent very limited production, have been doing a moderately fair 
amount of business, but not such as to encourage them to blow in 
any more of their furnaces; and there is no material reduction in 
the heavy stocks held at the works, ices are without material 
change, and may be said to be firm at last week’s quotations, 
which for delivery into the Manchester district range about 51s. 
per ton for No. 3 foundry and 50s. for No. 4 forge, less 24 per 











cent, Local hematites are also without change, a small business 
being done at about late rates, Derbyshire iron, which is offered 





here at low prices, has met with some little inquiry, and one or 
two small lots have been sold, but I donot hear of anything doing 
in Lincolnshire and north-country iron, which a short time back 
was competing so keenly in this district, is now almost a on 
the market. There is, however, no material change in prices, 
makers asking 49s, 9d. per ton for best brands of No. 3 foundry 
delivered into the Manchester district, whilst g.m.b.’s are quoted 
at 48s. 9d. to 49s. 3d. per ton for No. 3. foundry, 483. 3d. for No. 4 
foundry, and 47s, 9d. per ton for No. 4 forge, net cash. 

In the manufactured iron trade there is no improvement to 
notice, every department in this branch of business continuing in 
@ very depressed condition, and low prices are still ruling in the 
market, ene arog, A ory cr nen , and Sheffield bars delivered 
into the Manchester district being quoted at £6 10s. to £6 12s, 6d., 
and North Staffordshire ditto at be 15s. per ton. 

The long-continued depression in the cotton trade has caused 
both founders and cotton machinists to be very quiet, and some of 
the largest and oldest established firms are finding it necessary to 
make considerable reductions in their working staff, whilst forge 
proprietors, as a rule, are dependent upon small merchant orders 
to keep them going. 

As exaggerated re have recently appeared with regard to an 
order for steel rails for India just given out by the Government, 
the reports being to the effect that orders for the manufacture of 
120,000 tons had been given out to various firms, I may perhaps 
state, on very good authority, that up to the present time the 
orders given out. do not amount to 20,000 tons, and I. may add 
that, so far as I can learn, no portion of these has come into this 
immediate district, 

A petition has just been filed by the Beaufort Coal and Iron 
Company for winding up the Norton Iron Company, Limited, whose 
head offices are in Manchester, but I understand that steps have 
ae taken with the view of reconstituting the company on a new 

asis. 

The coal trade of Lancashire generally continues in a depressed 
condition, and, with the exception that a rather steadier tone is 
reported in the Manchester district, there is no improvement to 
notice since last week. Supplies of all descriptions of fuei con- 
tinue abundant in the market and low in price, values, if any- 
thing, being lower than they were at the close of last mont. 
House fire classes of coal, as a rule, still only move off slowly, and 
there are plenty of low sellers in the market, good Arley coal at 
the pit mouth being offered at 93, to 10s. per ton, and Pemberton 
four feet at about 8s. per ton. Common coal continues a drug, 
and can be bought for less than 6s. per ton at the pit, whilst burgy 
and slack are more plentiful and easier in price, the former being 
offered at 4s. 6d.-to 5s, 6d., and the latter at 3s. 3d. to 4s. per ton 
at the pit, according te quality. 

The shipping trade continues extremely dull. For export there 
has been little or nothing doing during the past week, and the 
coasting trade has also been very quiet, with exceedingly low 
prices ruling at Liverpool and Garston. i 

The business doing in the hematite market of Furness and West 
Cumberland is good and well sustained, the demand from beth home 
and foreign users being liberal and steady. The weakness which 
was reported in the forge department last week was but of a tem- 
porary character, and it has given place to the old state of things, 
makers having sold forward their production of all classes of iren, 
and being in a position to maintain with sume firmness the stif- 
fened value of pig iron. There is no change to not» in the general 
state of the market, inasmuch as all the iron made at the furnaces 
is required for immediate delivery, and the same state of things 
has existed for some time past— the iron regularly produced at the 
furnaces has been required for immediate consumption. Orders 
are now in hand which will enable makers to keep their works 
busy for a long time tocome. The winter is likely to see a good 
season’s trade in all the staple trades of the district, and forward 
sales have been made of fair proportions. Prices are based on 
67s. 6d. for No, 1 Bessemer, and 64s. 6d. for No. 3 forge iron, 
while white and mottled samples realise 61s. a ton. 

Steel makers are busy both in the production of railway material 
and merchant steel, and there is a steadi in the d d which 
gives hopes that the trade will continue good for some months to 
come. Generally speaking, makers are sold forward till after 
Christmas, and there are prospects of a good opening out for next 
year, both on home and continental account. 

Iron shipbuilders are not doing a brisk trade, and those who 
have been busiest during the summer seem to be running short of 
work, The finished iron trade is in a quiet state, and orders are 
not numerous, either in the plate and bar department or in the 
general trades. 

Iron ore is in good request at full prices. 

Coal is not vigorous, and prices are very low. 

Shipping is dull except for foreign cargoes, which are offering. 











THE NORTH OF ENGLAND. 
(From our own Correspondert.) 

THE state of business in Cleveland has been rather sluggish 
during the past few days. The tendency of prices is stationary, 
notwithstanding that the shipping season is so near a close, when 
the requirements of exporters are apt to increase and prices as a 
consequence are more likely to stiffen. The amount of business 
done on Change this week has been almost nominal. There are 
more inquiries, on the whole, but they do not generally lead to 
much demand of a legitimate character. The output of iron is 
still in excess of consumption, and it is on the cards that the 
returns of production and distribution for the month of September, 
now'so nearly approaching a close, will be very much less satisfac- 
tory than could be desired. No. 1 is offered at 44s. to 44s. 6d.; 
No. 3 at 40s. to 40s. 6d.; and No. 4 forge at 39s. per ton, less 1 per 
cent. commission. 

The Norton Iron Company, near Stockton-on-Tees, are blowing 
out the whole of their furnaces, which will reduce the make of 
the district by at least a thousand tonsa week. I am told, also, 
that Messrs. Steavenson, Jacques, and Company, are about to blow 
out another furnace at their Acklam Ironworks, near Middles- 
brough. Altogether the number of furnaces in blast will in a few 
days be reduced to rather under hundred out of 160 furnaces built, 
so that the output of iron will be materially lessened. It is to be 
hoped that this will be followed by a stiffening of prices, seeing 
that the rates now current are so very unremunerative. Most of 
the stronger firms continue to keep their furnaces blowing with 

i Messrs. Bell Bros., for example, who generally com- 
mand a better price for their pigs than other firms, are now blow- 
ing ten furnaces out of twelve at their Clarence Works, and they 
are proceeding with the erection of two others. Messrs. Bolckow, 
Vaughan, and Company, are also keeping all their furnaces at 
Eston in full work, and at Middlesbrough they have put some of 
their furnaces on to the manufacture of spiegeleisen, for which there 
is a growing and remunerative demand in the North of England. 
The steel works of this firm are now well advanced towards com- 
pletion. Four Bessemer converters are now in position, and the 
rolling mills are being erected with all convenient haste. 

The meetings of the lron and Steel Institute, which were held 
at Newcastle last week, and terminated at Middlesbrough on 
Friday, have generally been described as a great success. Cer- 
tainly no bedy of men were ever afforded better facilities for 
seeing all that the North of England could show. Ironworks, 
engineering works, foundries, chemical works, shipbuilding works, 
leedworks, and collieries, were all thrown open for inspection, 
without the least stint or restriction. The attend of bers 





was numerically larger than on any former occasion, the total 
number who announced themselves at Newcastle being between 
300 and 400. The entertainments provided for the reception and 
comfort of members were on a scale of hospitality almost magnifi- 
cent, notwithstanding the prevailing depression of trade, which 
would have warranted those who undertook so generously to play 
the part of host in refusing to incur any other than the most 
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frugal expenditure. Ina scientific point of view, moreover, the 
meetings have had a value of theirown. The papers and discus- 
sions tended in a material degree to advance the settlement of the 
problems that now so vitally affect the Cleveland district, and if 
there was a good deal of pure science there was also not a little 
of that more popular element, allied to commercial results, with 
which the general public is more familiar. The shortness of the 
time necessitated the adjournment of several of the papers, and it 
is probable that they; will come up at the annual meeting in 
London. 

Messrs. R. Dixon and Co., of the Cleveland shipyard, Middles- 
brough, launched on Friday last, in the presence of a large number 
of the members of the Iron and Steel Institute, a vessel of 2200 
tons burden, intended for the Hartlepool trade. The launch was 
chiefly interesting, owing to the fact that the vessel is the largest 
that has yet been built on the Tees. 

Messrs. C. Mitchell and Co., of Low Walker, have now on the 
stocks, and approaching completion, a vessel built entirely of steel, 
supplied by the Landore Steel Company. She is to be classed at 
Lloyds’ as a sample vessel of this material. This firm has nine 
vessels on the stocks altogether, and an iron floating dock, so con- 
structed that it can very easily be taken to pieces and put on 
board a vessel. It is intended that on its arrival at its destinati 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is little change to note in the condition of the iron 
trade this week. The quantity of pig iron sent into store is 
again less, leading to the belief that the damping out of a 
large proportion of the blast furnaces two months ago will 
soon exert some material influence upon the trade. Only 
about 800 tons of pigs have been added to Messrs. Connal and 
Company’s Glasgow stores during the week, as compared with 
about 2000 tons several weeks ago. The entire quantity in 
reserve now amounts to 160,800 tons. A slight improvement is 
observable in the foreign trade, but it yet falls considerably short 
of what it was a year ago, and also of its condition during the 
greater part of the summer. Our supplies from the North of 
England have been falling off, and they showed upwards of 1000 
tons of a decrease in the course of the past week. For general 
iron manufactures there is a somewhat better demand from abroad, 
and the improved position of matters in the Clyde shipbuilding 
trade has given rise to a feeling of greater confidence throughout 
the different branches of the trade. 

The warrant market has been quiet, but steady, with a moderate 





in another country, it will be erected with the use of a few bolts 
and nuts only, no rivetting of any kind being required. 

@& The finished iron trade remains as dull as ever. No improve- 
ment, and hardly any ch: of any kind, can be noted. Mr. C. 
E. Muller, of Middlesbrough, is now getting the machinery, Xc., 
of the Erimus Ironworks at that town put into order, with a view 
to making an early start. The works, it will be remembered, were 
erected for the —— of making Danks iron, but the company 
were unsu ul, and went into liquidation. The works have 
now been idle for nearly two years. The aces are now altogether 
on the Danks system, modified to suit certain defects found in 
practical working. 

There is little calling for any remark in the coal trade. The 
strike at the Ryhope Colliery still continues, and the miners, 
having been evicted from their own houses, are now encamped in 
a field adjacent to the colliery, except where they have succeeded 
in obtaining more congenial quarters. There is a fairly good 
demand for coking coals, but in other qualities very little business 
is being done. 

Mr. J. S. Jeans, the general secretary of the Iron and Steel 
Institute, has published a little volume entitled ‘“‘ Notes on 
Northern Industries,” a copy of which was presented to each 
member of the Institute who attended the recent Newcastle 
meeting. 








THE SHEFFIELD DISTRICT. 
' (From our own Correspondent.) 

THERE has been some little business done during the week in 
ores and pig iron, but on the whole the sales have not been large, 
nor such as to have had any appreciable influence on the market 
generally. The chief importation of ores into this district is from 
Lincolnshire and Northamptonshire, and prices range from 6s. to 
10s. per ton in railway wagons. From the Mid-Lincolnshire field, 
around Lincoln, there is a fairly good quantity brought, most of it 
for the use of the Thorncliffe furnaces, and Messrs. Newton, 
Chambers, and Company, whose works are satisfactorily, albeit 
not fully, engaged on their special gas engineering appliances, 
builders’ castings, stove-grates and ranges, and larger foundry work, 
such as gas and water mains. I am told that recent contracts for 
these latter articles have been placed in some quarters at very little, 
if anything, over £5 per ton. At some of the leading local places 
foreign ores are being smelted down for superior pig iron for making 
_———-. Spanish and Algerian having the preference. I believe 
there are now only two blast furuaces running on spiegel produc- 
tion, that for a time worked by Brown, Bayley, and Dixon, in the 
Charlton Works, having been discontinued. The production of 
pig is certainly being restricted as much as possible. In one place, 
near Ardsley, I noticed five furnaces in a row all laid off, and in 
another direction the same policy is being pursued. At present 
there is no quotable alteration to record in the prices of hematite 
pigs, but makers are firm and likely to remain so whilst the 
Bessemer works are so well engaged. Buyers would appear to be 
convinced that prices are now at a minimum, for at some of the 
large establishments in this locality very large stocks are stacked, 
and heavy deliveries are yet in progress. For ordinary foundry 
pig the demand is fairly steady, prices being 55s. to 57s. 6d. for 
ordinary Derbyshire, and 5s. to 10s. more money for special 
brands. Forge iron is neglected and likely to remain so. 

Probably the most depressed of all the local industries is the 
merchant iron trade, in which there is literally next to nothing 
doing. All reports are alike doleful in this respect, and there isa 
general concurrence of opinion in declaring that no such dulness 
has ever occurred before, and in stating that future prospects are 
practically devoid of all hope. Such common bars as are being 
sold on shipping orders, or for the Lancashire markets, are realising 
barely over £6 per ton, which leaves no profit on the current 
limited sales. Hoops are a little better, and command £9 to 
£10 10s. per ton, according to quality. 

At the annual meetings of the Staveley and Sheepbridge Iron 
and Coal Companies, held here last week, some interesting state- 
ments were made by the speakers. At the meeting of the former 
company, the chairman, Mr. H. D. Pochin, said the year had been 
an exceedingly difficult one, as they had had to contend with a 
decreased demand, and next to an impossibility of selling articles 
at almost any price. They had also to meet the difficulties created 
by the continual interference between the operative and employer 
on the part of those gentlemen who represented the intelligence 
of the country at Westminster, whose mistaken activity had, for 
instance, added 2s. a ton to the cost of coal. Mr. Markham, the 
managing director, thought the present state of things was a war 
of capital against capital, but he supposed there was a limit beyond 
which the non-paying concerns could not go on losing money, 
and it was not impossible, he thought, that a revival in 
prices would be much more rapid than any of them anti- 
cipated when once it did begin. At the Sheepbridge meeting 
the chairman, in alluding to the great depression of the iron 
trade, said he thought he could see some signs of improvement, 
and he hoped that these were the first gleams of returning 
brightness. For anything he could see there was nothing to indi- 
cate that the coal trade also was not going to recover. 

At most of the cast steel manufactories there is no activity, 
although some of the better known houses are doing a stronger 
business in tool steel, castings, sheets, and rods for wire rolling. 
There is a better local call for steel for cutlery purposes, although 
many of the knife makers are now toming th Ives to the 
use of the Bessemer material in substitution for the more expen- 
sive steel. It is stated, nevertheless, that this advantage as regards 
price is sacrificed in respect of quality, inasmuch as the Bessemer 
material cannot be as successfully tempered as the older goods 
were, At the same time, I believe, I am correct in stating that all the 
leading cutlery firms still use nothing but cast steel of the very 
best quality, by doing which they maintain their distinctive repu- 
tation for the quality of their productions. The United States 
market for steel is still weak and uncertain, but even thence regular 
orders still come from tool, file, spring, axe, saw, and other manu- 
facturers for good brands. Fine sheets for clock springs are rather 
largely sent off to America by one local house, which also does 
tolerably well in axe and plough plates for the same country. 

There is now no doubt that the coalowners have for the present 
abandoned their intended attempt to reduce wages, owing to the 
determined resistance of the men to the first proposition put forth. 
At amass meeting on Tuesday it was decided to resist the reduc- 
tion to “‘the bitterend.” At the same meeting one of the speakers 
said coal was being sold to railway companies at 6s. 9d. per ton, 
and slack at 3s. 3d., yet they still charged 2s, per ton more carriage 
to London than in 1873, 





busi doing. Business was done on Friday forenoon at 54s, 14d. 
cash, and in the afternoon the re paid were 54s. 2d. cash, and 
54s. 4d. and 54s. 44d. one month. On Monday the market opened 
at 54s. 2d., but improved to 54s. 4d. cash, and 54s, 5d. to 54s, 6d. 
one month, there being a fair number of transactions in the morning, 
but less doing in the after part of the day. A quiet business was 
done on Tuesday forenoon at 54s. 34d. and 54s. 4d. cash, 54s. 44d. 
ten days fixed, and 54s, 6d. one month fixed; while the market was 
steady in the afternoon at the same rates. A limited business 
was done on Wednesday at 54s, 14d. cash and 54s. 4d. one month. 
To-day (Thursday) the market was very quiet with a slight im- 
provement in prices, 54s. 3d. and 54s, 4d. cash being paid. 

For makers’ iron the demand has been quiet, with not much 
change in values. No. 1 of good marketable brands is quoted at 
1s. less money, but Clyde, No. 1, and Calder, No. 3, have each im- 
proved 6d. The quotations are as follows :—G.m.b., f.o.b., at 
Glasgow, per ton, No. 1, 55s. 6d.; No, 3, 52s, 6d.; Gartsherrie, 
No. 1, 62s. 6d.; No. 3, 55s.; Coltness, No. 1, 67s. 6d.; No. 3, 
55s. 6d.; Summerlee, No. 1, 60s.; No. 3, 54s. 6d.; Langloan,'No. 1, 
63s. 6d.; No. 3, 55s. 6d.; Carnbroe, No. 1, 57s. 6d.; No. 3, 53s. 6d.; 
Monkland, No. 1, 55s. 6d.; No. 3, 52s. 6d.; Clyde, No. 1, 58s.; 
No. 3, 53s.; Govan, at Broomielaw, No. 1, 56s.; No. 3, 52s. 6d.; 
Calder, at Port-Dundas, No. 1, 61s.; No. 3, 53s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 60s.; No. 3, 54s. 6d.; Eglinton, No. 1, 56s.; 
No. 3, 52s. 6d.; Dalmellington, No. 1, 55s. 6d; No. 3, 53s.; Carron, 
at Grangemouth, No. 1, 65s.; ditto, specially selected, 70s.; No. 3, 
64s.; Shotts, at Leith, No. 1, 61s. 6d.; No. 3, 56s.; Kinneil, at 
Bo'ness, No. 1, 56s. 6d.; No. 3, 52s. 6d. 

The shipments of pig iron from Scotch ports during the past 
week were 8987 tons, as compared with 9727 in the corresponding 
week of last year. The imports of Middlesbrough pigs at Grange- 
mouth for the week were 4390 tons, as against 5850 in the corre- 
sponding week of 1876. 

The several branches of the manufactured iron trade are 
moderately well employed. Pipemakers are engaged on extensive 
contracts for abroad, and orders for works at home are also now 
and again in the market. There is rather less doing at some of 
the foundries, but they have all much more work in hand than 
they had this time last year. Malleable bars are in moderate 

uest, as are also nail rods and sheets; but the plate trade is 
dull, and will continue so until the shipbuilding trade recovers 
from the effects of the lockout. Prices of all sorts are nominally 
unchanged. Last week’s shipments of iron manufactures from the 
Clyde were much larger in bulk “than usual. They embraced 
£23,900 worth of machinery for Porto Rico, Havanna, Demerara, 
and Melbourne, £6000 castings for Bombay, Melbourne, and the 
River Plate, £3500 pipes chiefly for Bombay, £2300 bars, and £1500 
miscellaneous articles, 

In the coal trade the home demand remains quiet, and there is 
a falling off in the orders for the East Coast ports, but the foreign 
trade has been larger than was expected, Supplies are, however, 
as heavy as before, and the prices are without change. ere is a 
fair trade in the Lothians, and in Stirling and Linlithgow, while in 
Fife and Clackmannan the collieries are gradually getting into 
working order. Some difficulty is said to be experienced by the 
coal masters in re-opening accounts with customers who were being 
supplied during the lock-out from other parts of the country. 
There is a fair shipping demand, and prices are steady. 

Great efforts are being made by Mr. Macdonald, M.P., and the 
other leaders of the miners, tc induce the men to join the unions. 
These efforts have been a comparative failure in Lanarkshire, and 
within the past few days meetings have been addressed by Mr. 
Macdonald and others in Renfrewshire and Ayrshire. The hon. 
gentleman still holds to his opinion that the cause of dull trade 
and low wages is over-production, and exhorts the men to curtail 
their hours of labour. Mr. Macdonald threatened that if the 
miners did not at once act on his advice, he would never visit them 
again, and resolutions were passed in favour of working only 
eight hours a day and joining the union. 

Operations are now in progress for pumping the water out of 
the workings of the Home Farm Colliery, near Hamilton, which 
was inundated about the beginning of the year, with a loss of four 
lives, and which has subsequently been the subject of a special 
inquiry ordered by the Home Secretary. The pumping so far has 
been quite successful, and it now appears that the belief that the 
weet come from the Clyde, which runs close by, lacks confir- 
mation, no connection between the chasm and the river having 
been found. There is a large quantity of valuable coals still in the 
mine, and there is now some prospect of its being re-opened. 

After a strike extending over twenty-four weeks, the shipwrights 
returned to work at all the Clyjle yards on Monday at the old 
wage of 7d. per hour and fifty-one hours’ work per week, pending 
the result of the arbitration agreed unon by the employers as to 
whether the wages should be advanced. It was principally through 
the good offices of Mr. Donald Currie, of London, who was in 
Glasgow during the meeting of the Naval Architects, that the 
masters were induced to agree to this arrangement, and the men 
have awarded that gentleman a public vote of thanks. It is esti- 
mated that, with loss of wages and expenditure of union funds in 
relief, the strike has cost the shipwrights about £70,000, and that 
the loss on the part of the ironworkers will bring up the total to 
£160,000. This is altogether exclusive of the loss to the employers, 
which must have been large, not to speak of the injury done to 
other branches of the trade by the strike. A conference took 
place between a committee of the masters and representatives of 
the ironworkers respecting the demand of the latter for an advance 
of 10 per cent. in their wages. No settlement was then arrived 
at, but it was expected, after all the masters were consulted, that 
further steps would be taken in the negotiations. 

The first train passed from end to end of the Tay Bridge on 
Tuesday, carrying the directors of the North British Railway and a 
number of other gentlemen interested in the undertaking. About 
20,000 people witnessed the interesting event. Some time will yet 
elapse before the bridge is formally opened for traffic, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

So impressed is one of the principal ironmasters of South Wales 
with the belief that iron rails are now going altogether out of the 
market, that he has expressed his intention to convert in the 
course of a few months the whole of his establishment to the 
making of steel rails. It is possible that the orders now floating 
about South Wales from the Cape of Good Hope, may for a little 
time affect his decision, but it will not be for long, and we shall 
see early in the next year a complete transformation carried out 





to meet the altered condition of the iron trade. 











The prevailing orders now in the market are for steel rails, and 
are for Victoria and India, Dowlais hasa share of the Indian 
Government order, and is turning out several thousand tons 
weekly. It is not accurately known what the extent of the Indian 
order is, but it is surmised that Dowlais has obtained a fair pro- 
portion- Some reports say 24,000 tons of the order. 

The principal iron and steel works in South Wales are now 
working at a steel rail quoted at £7 per ton, but orders are being 
executed as low as £6 5s. The contrast is remarkable between 
present prices and those of a few years ago. When steel rails 
were getting into use, say at the time when the Metropolitan first 
laid them down, the price was, if I recollect right, £22. 

Accidents and repairs seem to be the order of the day. There 
was a wheel breakage at Dowlais last week interfering with 
operations. Many of these constant breakages are due to 
machinery formerly used for iron being now utilised for steel, 
There have also been extensive repairs at Sirhowey blast furnaces, 
and this week they were again started. Bwllfa colliery, too, after 
a long stoppage from breakage of machinery, is again at work. 

The upper portion of the puddling mills at Tredegar, after a 
stoppage of a fortnight, is again in action. 

e Great Western Company in South Wales has its hands full 
with new stations and extensions. Swansea station is making rapid 
progress, and, when this is completed, four of the principal towns 
will have all railway conveniences in the best order, The Great 
Western length of line in England and Wales, now 2070 miles 
will ye neat eng na 3 A. expected, of 500 miles in the 
next six months, from the ition principally of the South 
North Wales lines. 5 ~ - 

Considerable stir has been caused of late at Swansea with 
reference to the Oystermouth tramway. It has been pleaded that 
the railway or tramway was governed by the Act 44th of Geo, IIL, 
which contains no restriction as to enger traffic, and conse- 
ety leaves the amount of fare optional with the company; but 
the public, in the person of a Mr. Howell, has satisfied his Honour, 
Judge Falconer, that the Act of 1874 is applicable to it, and that 
1d. per mile third-class must alone be levied. The ruling of the 
court has been against the company, and the fares will consequently 
be reduced to 5d. The public of Swansea complained that there 
is too much mystery maintained about the affairs of the company, 
and that notices giving favourable terms to workmen, and those 
taking return tickets, are disregarded. 

No movement is yet reported at Yniscedwyn, though negotia- 
tions are on foot. 

Grange Works, near Cardiff—admirably placed for a bar trade, 
and also advantageously situated on the sea board—is in the 
market. 

There was but a small export of iron and steel from Cardiff last 
week, and none from the other ports, ; 

For best coals, such as Rhondda, and 4ft. steam, Dowlais, 
Cyfarthfa, and Plymouth fair prices are given, but inferior coals 
fluctuate considerably, and very low prices are accepted. 

There has been a slight stiffening of prices for steel rails 
within the last few weeks, and authorities fancy that an improve- 
ment is setting in. 

Rhondda coke continues in good demand for Staffordshire, and 
also for Bilbao. The sample turned out by the Dinas Main is 
exceedingly good. 

The tin-plate trade is firmer, and I shall not be surprised to see 
asmall advance. Prices vary from 17s. to 18s, 6d., but a large 
trade is being done at 18s, per box ordinary coke. 

It is expected that passengers will soon be carried on the Avon- 
mouth line, Bristol, from Clifton Down to the port and pier. 

The only furnaces now at work in the Forest of Dean are those 
of Mr. Crawshay, at Cinderford. Parkend furnaces are under- 
going alterations, and on the waole there are signs af a slight 
revival of trade in that quarter. [he house coal trade is looking 
up in the Forest and also in Monmouthshire, making the port at 
Newport assume a livelier aspect. Glamorganshire firms are now 
using this port freely, 

A large number of the principal coalowners of the district, 
numbering upwards of fifty, met at Pontypridd on Wednesday to 
— upon appealing against the assessment of the Pontypridd 

nion. 

The traffic receipts of the Taff Vale Railway show a decrease on 
the week of £218; Rhymney an increase of £676 upon correspond- 
ing week. Large meetings have been held this week at Orisca and 
Aberdare in favour of the Union. 








A BoaRD of civil engineers of the navy assembled at the Nor- 
folk yard on the 12th of September, for the purpose of examining 
into the feasibility of constructing, near or in the vicinity of the 
yard, a wet basin for folding the ironclad vessels of the navy, so 
that they can be laid up in fresh water. 

“*T once heard a capital rejoinder to ‘The Ladies’ by a Glasgow 
gentleman. After paying all the usual compliments, he said he 
would conclude in the language of one of our greatest modern 
poets— 

** * They are here as a boon and a blessing to men, 
Like the Pickwick, the Owl, and the Waverley Pen.’” 
—The London Scottish Journal. Sample box, assorted of all the 
kinds, 1s. 1d. by pest. Sold everywhere. *Patentees : Macniven 
and Cameron, 23 to 33, Blair-street, Edinburgh. Penmakers to 
her Majesty’s Government Offices.--[ADvT. ] 


Epps’s Cocos, —GRATEFUL AND ComrortTinc.—‘“‘ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 
= of well-selected cocoa, Mr. Epps has provided our 

reakfast tables with a delicately flavoured beverage which ma: 
save us many heavy doctors’ bills. It is by the judicious use of oe | 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold only in packets 
pe ge Epps and Co., Homceopathic Chemists, London. 
—[Apvr. 
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CONTINUOUS BRAKE TRIALS IN GERMANY. 

We have explained that, in carrying out the brake trials 
at Cassel, a contact apparatus was used for ascertaining 
the speed of the train. It is now time that we should 
describe this, and the other instruments used. 

The apparatus employed for recording and measuring 
the results consisted mainly of (1) contact instruments, 
(2) reading instrument, (3) reading-off instrument. The 
contact instruments were fixed by the side of the rails at 
intervals of 33! metres along each trial ground, and were 
all in electric communication with the reading instrument, 
which, with the reading-off instrument, was fixed in a 
room of the Buntershausen station. This room was also in 
communication with a hut erected at each trial ground, for 
the purpose of ordinary telegraphic messages. 

The general principle of the system was as follows: The 
recording instrument was in 
connection with an electric 
clock, and marked seconds 
upon a coil of paper which 
was being continually un- 
wound off a drum, Each 
contact instrument, as it was 
passed by the train, signalled 
to the recording instrument 
by making a similar mark 
on the unwinding paper. The 
distauce between the  suc- 
cessive marks was a measure 
of the time which the train 
had taken to pass from one 
contact instrument to the / 
next, and the distance of 
these being known, the speed 
could, of course, be immedi- 
ately calculated. Thismethod 
of measuring speeds was 
adopted in preference to all 
arrangements for counting 
the revolutions of the wheels, 
as these have always been 





| are continually in contact. ‘The spiral spring K serves to 

| pull the tappet F away from the contact spring, and bring 

the weight I to its original position. A cover of sheet 

iron turning on a hinge L serves to protect the instrument 
from the weather. 

| "The recording instrument is of the ordinary type, and is 
shown in Fig. 4. The paper is gradually unwound from 
the drum G, by means of the rolls H and I. Above this 
paper stand two spring points, E and F, side by side. Of 
these, E is connected with the arm C of the electro-magnet 
A, which is in connection with the electric clock, and the 
arrangement is such that when at each second the circuit 
is broken by means of the clock pendulum, E falls and 
makes a mark on the paper. Similarly F is connected 
with the arm D of the magnet B, which is in connection 
with the contact instruments, and when circuit is broken 
by means of any of these, I° falls and makes its mark 
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found to be inaccurate or 
uncertain in their applica- 
tion. The instruments were 
all made specially for the 
occasion, and more accurately 
than any previously existing, 
being capable of reading to 
the hundredth of a second. 
As the final stop of the 
train of course took place in 
general between two contact 
instruments, its exact time 
was measured by a pocket 
stop watch which was carried 
in the train. To facilitate 
the ascertaining of the dis- 
tance run, the rails them- 
selves were marked at every 
five metres with their dis- 
tances from the beginning of 
the trial ground. ‘Lo ensure 
the different times being 
correctly taken, each of the 
telegraph huts on the trial 
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grounds was provided with 
an electric clock, which was 
in connection with that at 
the station. Ground explo- 
ding signals were also placed 
at the point where the trial 














ground began. 





For the contact instru- 
ments the conditions were laid 
down (1) that it should pre- 
serve electrical connection 
during the time it was being 
moved by the front wheel of 
the locomotive ; this is neces- 
sary to ensure accurate results, 
and excludes instruments in 
which the motion is only first 
given by the wheel and after- 
wards carried on by means of 
springs, &e. (2) That what- 
ever the speed, electricconnec- 
tion should be maintained for 
about one-tenth of a second, 
otherwise the impulse on the 
recording machine is not of 
sufficient intensity to produce 
a mark. (3) That it should 
work with perfect certainty 
under all conditions of wea- 
ther. 

The instrument as made to fulfil these conditions is 
shown in Figs. 1, 2, and 3. The casing in which it is con- 
tained is attached by clips and bolts to the outer rail of the 
track, and as its outside is in contact with the earth, the only 
insulated part is the contact spring, which, by a line of 
wire, is in electrical connection with the other contact 
instruments, and with the recording instrument at the 
station. But the moment this spring G comes in contact 
with the tappet F, the connection is Sitien, and thereby 
a mark is made on the paper of the recording instrument. 
When a train passes the instrument, the leading wheel of the 
locomotive strikes down the stirrup A, and thus turns the 
spindle B on which it is mounted. The motion of this 
spindle is communicated, through the two tappets C and D, 
to the spindle E, on which the tappet F is mounted, and 
brings F into contact with the contact spring G. To 
prolong this contact for a sufficient time, as required by 
condition (2) above, there is attached to the spindle Ea 
weight I, which is swung through a greater or less distance 
by the impulse given by the train, and it will be seen that, 
whilst it is thus swinging, the tappet F and the spring G 
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Having in our last issue dealt with the average and 
corrected curves, we now give some of the diagrams as 
originally taken, and a table showing the conditions under 
which each of the curves given was obtained, together 
with the exact speed. attained at a point midway between 
A and B; with the distance from the point B at which the 
brakes were applied at the sound of a fog signal, to the 
leading wheels of the engine when the train was stopped. 

The difference between hand and continuous brakes is 
very apparent, though the former were tried under very 
favourable conditions, unattainable in this country, 
34°3 per cent. of the weight of the train being braked 
by the efforts of the fireman and two guards on a train 
of six carriages. On express trains in this country hand 
brakes are only applied to about 20 per cent. of the 
weight of the train. 

Our readers will notice that the curve in Fig. 6 shows 
the Westinghouse brake to 
have stopped in rather less 
than 500ft., while the distance 
given in the table is 53sft. 
This seems due to a misprint 
in the report; ‘“ 164 metres” 
should probably be 154 
metres. We have, however, 
given the figures as they 
stand. 

The curves in Fig. 7—stops 
made with trains of twelve 
carriages, at a nominal speed 
of 46°6 miles an hour, and a 
nominal brake block pressure 
of 50 per cent.—are interest- 
ing as showing the applica- 
tion of continuous brakes to 
trains of a length usual in 
this country, while the value 
of instantaneous action is very 
apparent. 

Trials with trains of 
eighteen carriages were made 
by the Vacuum and Steel 
brakes only, the requisite 
number of carriages fitted 
with the Westinghouse brake 
being, we presume, unpro- 
curable, while the Heberlein 
brake, worked as it would be 
in seven separate groups, is 
hardly suited to a train of 
this length. 

The German _ engineers 
made several experiments 
with a view of discovering 
the possible effect of the 
failure of an important por- 
tion of a non-automatic brake 
—the principal value of an 
automatic brake being its 
tell-tale action in stopping the 
train, and thus giving notice 
of the failure: of any vital 
part. It seems to be now 
generally conceded that a 
brake should be self-acting in 
case of aecident, three out of 
the four systems of brakes 
used at the trials possessing 
this quality in a greater or 
lesser degree—as shown by 
the experiments made by 
slipping a coupling, and thus 
breaking a train iu two. 

The experiments made with 
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APPARATUS FOR MEASURING THE VELOCITY OF TRAINS. 


| accordingly. Motion is given to the rolls H and J, which 
| 


draw out the paper by a train of clockwork, actuated by a 
| weight as shown. 
The reading-off instrument,shown in Fig. 5,is designed for 
| finding the exact distance between any one of the train 
contact marks made on the paper and either of the second 
‘marks between which it lies. For this purpose the fine 
| hair lines A and B attached to the instrument are brought 
| by a micrometer screw to exactly two of the second 
marks on the paper, so that the distance between these 
| two lines accurately corresponds to two seconds, A third 
|line, C, movable by the knob of G, is then brought 
exactly over the position of the train contact mark, and 
| the distance of this line from either of the others can then 
| be read off at once on the scale F to a fraction, represent- 
ing the one-hundredth of a second. By then shifting the 
| paper, the next train contact mark is under the instru- 
| ment, and repeating the process, the distance between the 
two marks, and consequently the time occupied by the 
_ train in passing from one contact instrument to the other, 
| is at once and accurately known. 
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the pipes at the rear of a 
vacuum train left uncoupled 
are very valuable. ‘They 
show clearly that, though 
the power of the brake is 
diminished by some 50 per 
cent., it is not altogether 
destroyed ; though it must be 
remembered that an opening 
in the extreme rear of the 
train is calculated to affect 
the brake far less than one, 
say, in the middle of a train’s 
length, when the brake 
power of the hinder part of 
the train would be entirely 
destroyed, and that of the 
front portion seriously im- 
paired. Nor is this an 
imaginary danger, a_ train 
having last week ran a dis- 
tance variously described as 
a train’s length and a quarter of a mile past Belper 
station, on the Midland Railway, owing to a hose pi 
between engine and tender becoming disconnected in the 
| act of stopping, and thus seriously impairing the vacuum. 
While on this subject we cannot refrain from giving an 
example of the value of automatic action which occurred 
on the same line a few weeks ago, where an inability 
|to stop would have entailed disastrous consequences. 
| As the Scotch express was entering St. Pancras station 
| a cracked draw-hook on-the second carriage behind the 
jengine suddenly broke, thus causing an automatic 
| application of the Westinghouse brake and pulling the 
|train up sharply. A non-automatic brake would, under 
| such circumstances, have been rendered nearly powerless 
| on the engine and front portion, and completely so on the 
| hind portion, and probably before the guards had dis- 
|covered what had taken place a collision would have 
occurred. It would at first sight seem possible that a 
continuous brake called into action by the breaking loose 
of a train might, by acting most powerfully on the front 
portion, cause a collision by the hind portion running into 
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it. This view, however, seems hardly borne out by the 
results of experiments of this nature at the German trials, 
where a very considerable distance, some 300ft. to 500ft., 
separated the two portions of the train. 

The results of trials with trains of eight braked vehicles 
are somewhat anomalous, the Heberlein brake giving good 
but very unequal results; in both cases the regulator is 
said to have remained open, the Westinghouse and Steel 
brakes being tried in the ordinary way with steam shut 


labour, which is necessarily heavy when but four carriages 
and an engine and tender have to be fitted up by men 
unaccustomed to the peculiarities of the work. We think, | 
therefore, that these items would nearly balance one | 
another, and the costs given, approximately represent the | 
comparative expense to an English company of fitting up | 
|any of the various systems of brakes on an extensive 
/ scale. We have given the expense for a train of, say, 
twelve carriages and vans and two horse-boxes or carriage | 























































































ON THE CAUSE OF THE BLISTERS ON “ BLISTER 
STEEL.”* 
By Joun Percy, M.D., F.R.S, 


In the process of making steel, which is so largely practised at 
Sheffield, bars of iron, usually of Swedish or Russian manufacture, 
are imbedded in charcoal powder, and kept heated to bright red- 
ness during about a week or ten days, according to the degree of 
carburisation desired, Carbon is thereby imparted to the iron, and 
steel is the product. The bars operated upon are generally about 
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off, while no trial of the vacuum brake is recorded under 
this head. Several trials were made with the brakes 
applied by guard, but here too the results vary unaccount- 
ably, the Heberlein at 43°6 and 45° miles an hour, 
stopping in 1027ft. and 2264ft. respectively ; steam is 
stated to have been kept on in both cases. In this last 
_ stop, the diagram in the report shows that the train ran 
820ft. before the speed was reduced two miles an hour ; 
this achievement, on the moderate gradient of 1-125, 


Total Weight and Cost of Continuous Brake Geur. 


trucks as more nearly representing the trains usually run 
in this country. 

We should hope that trials conducted with so much 
ability, and in so thorough and painstaking a manner, 
would enable Herr Biite and his colleagues to decide 
which system of continuous brakes gives the greatest 
balance of advantages—in a word, is the “ best.” A brake 
that at once gives the best results, and is also the simplest 
and the cheapest, does not exist, and probably never 














Heberlein. Smith. Westinghouse. Steel. 
| Weight. Cost Weight. | Cost. Weight. | Cost. | Weight. Cost. 
| Tons. ewt. £ Tons. cwt. | £ Tons. ewt. | £ | Tons, cwt. £ 
ie. | 
Per engine and tender... 015 | 720 | 17 | 16 0 1 2 | 118 0 213 | 216 0 
Per braked vehicle 0 83 | 2710 0 5 20] O 5 | 33 16 0155 | 4819 
Per connected vehicle None (/) | None (?) 0 13 6 10 Oo 4 | 2 10 0 1 | 2: 
Per irain of engine, tenies, ) 
four braked and two un- 2 10 185 16 2 103 221 16 2 8 258 6 5 164 426 12 
braked vehicles ) 
Per train of engine, tender, } | 
twelve braked and two un- 6 0 | 402 0 4 104 405 0 43 | 523 0 121 818 0 
braked vehicles, say ... { 





Actual Results of Experiments, Uncorrected for Undue Speed or Brake Block Pressure, or for the 
or Effect of Gravity. 
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3in. broad and jin. thick. How the carbon finds its way 
even to the centre of such bars, is a question not yet satisfactorily 
solved, though it possesses high scientitic interest, and has been 
much discussed. It is not, however, my intention to consider 
that question on the present occasion ; but to communicate to the 
Institute experimental evidence as to the cause of the singular 
phenomenon which accompanies this process of converting iron into 
steel, namely, the occurrence of blister-like protuberances on the 
surfaces of the bars. This appearance is so characteristic and so 
constant, that the name of “ blister steel” is applied to such bars, 
The protuberances are hollow, exactly like blisters, and vary much 
both in number and size; some are not larger than peas, while 
others may exceed an inch in diameter, and they are always con- 
fined to the surfaces of the bars, for I have a specimen of “‘ blister 
steel” in my collection, in which there is a single blister as large 
as a small hen’s egg, protruding equally from each of the flat 
— surfaces of the bar. With regard to the cause of these 
blisters, there has been a difference of opinion. I will take the 
liberty of making the following quotation on the subject from my 
volume ‘‘On Iron and Steel,” published in 1864 :—‘* They—i.e, 
the blisters—appear to be due to internal local irregularities and 
gaseous expansion from within, while the iron was in a soft state 
from exposure to a high temperature. There is no doubt that all 
forged bars, for reasons previously assigned—and which I stated in 
considerable detail— contain more or less interposed basic silicate 
of iron irregularly diffused throughout. Now, what should be the 
effect of the contact of carbon, at a high temperature, with par- 
ticles of this silicate? Most probably the reduction of part of the 
protoxide of iron with the evolution of carbonic oxide; and 

this be so, then it seems to me the formation of blisters may be 
satisfactorily accounted for. Admitting this explanation to be 
correct, a bar, which has been made from molten malleable iron, 
should not blister during cementation—the term used te designate 
the process in question of making steel—and, should this prove to 
be the case, it would not be difficult to prepare such a bar with 
particles of cinder—ferrous silicate~—imbedded, and, by subse- 
quently exposing it in a converting furnace, ascertain positively 
whether blisters would occur only in places corresponding to the 
cinder.”—(p. 772.) It has, I think, been conclusively proved that 
all bar iron manufactured by charcoal finery processes, or b 

puddling, must contain, intermixed, some of the slag whic: 

results from the conversion of pig iron into malleable iron by such 
processes, in which, let it be remembered, the malleable iron is 
never actually melted. In the quotation which I have given I 
mentioned only ferrous silicate as constituting the slag, byt I 
ought also to have included free oxide of iron, doabtlons magnetic 
oxide. The bars converted at Shefficld are chiefly Swedish, and 
are generally manufactured by the so-called Lancashire process, 
On a visit to the great steel works of Messrs. Firth, at Sheffield, 
in February last, Mr. Charles H. Firth was so good as to under- 
take, at my suggestion, to settle the question whether blistering 
would occur in the converting process in the case of a bar of iron 
which had been actually melted, and so freed from all intermixture 
of ferrous silicate, or magnetic oxide of iron. The experiment 
was accordingly made, and with good effect, of confirming, and, 
I think I might almost say, establishing the correctness of the 
explanation which I ventured to submit concerning the cause of 
the formation of the blisters. On the 9th,of last May Mr. Firth 
informed me that he had melted Swedish bar iron, and cast it into 
a flat ingot, which he had carburised in the converting furnace in 
the usual manner ; and, at the same time, he forwarded to me a 
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seems to indicate occasional slowness and uncertainty of 
action in the performance of this brake. 

The particu ars of the cost and weight of the brakes do 
not inciude the hand brake gear and brake blocks, which 
already exist on most German railway carriages; but 
though in England the additional expense of brake levers 
and blocks would have to be met, the items of Customs 
duty aud freight, which are included in the table, would 
be considerably reduced ; while experienced men, working 
on a large number of trains, would lessen the item of 





will exist, and in the search for it valuable time should no 
longer be wasted. 








Soutn KensincTon MusEuM.—Visitors during the week ending 
Sept. 29th:—On Monday, Tuesday, and Saturday, free, from 


10 a.m. to 10 p.m., Museum, 12,393 ; mercantile marine, building 
materials, and other collections, 2472. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 5 p.m., Museum, 
1357; mercantile marine, building materials, and other collections, 
140. Total, 16,362. Average of comnepenies week in former 
years, 18,468. Total from the epening o' 


the Museum, 16,650,401. 


piece broken from the ingot after conversion ; this piece was about 
Gin. long, 3in. broad, and a little more than jin. (exactly /,) thick ; 
it showed a fracture at each end, characteristic of converted steel, 
but there was not the slightest indication of a blister. The other 
experiment, which I suggested, seems scarcely to be needed, 
namely, that of cementing a cast bar of malleable iron. in which 
bits of slag, or magnetic oxide of iron, had been imbedded. But 
should any one be willing to make such an experiment, probably 
the best way would be to cast an ingot of Swedish iron, drilla 
hole or two in it, to the depth of about the centre, insert a bit of 
slag in one hole, and a bit of magnetic oxide of iron in another, 
then plug up the holes hermetically by means of a screw or other- 
wise, | convert In the ordinary way. I have great pleasure in 
publicly acknowledging my obligation to Messrs. Firth for per- 
mitting me, on several occasions, to visit their works, and for 
their uniform kindness in other respects; and, I may add, thatI 
have never visited any works from which I have derived more 
instruction and pleasure, 








BaipGe Buiprne iN Inp1a.—The erection of the new bridge at 
Broach has been entrusted to Messrs. Thos. White and Co., the 
builders of the Government bridge over the Taptee, who in this 
contract are partners with Mr. G. H. Bayley, the engineer, it will 
be remembered, who so ably superintended the construction 
of the temporary bridge at Broach. Mr. Bayley resigns 
his position on the Bombay, Baroda, and Central Indian 
Railway in consequence of sharing in this contract. The esti- 
mate for the erection of the bridge is £40,000 less than the 
estimate of Sir John Hawkshaw. The Government seemed at 
first very anxious that the work should be done by a home firm, 
and it is due to the persistent representations of Mr. F. Mathew, 
the agent of the B. B. and OC. I. Railway, that the Government 
were induced to permit the contract to be tendered for here. We 
congratulate the company on their success, and when it is remem- 
bered that the work will be done chiefly by the excellent staff 
which erected the present temporary bridge so rapidly and so well 
under the able superintendence of Mr. Bayley, there can be no 
doubt that this splendid bridge, will be completed within the 
prescribed time and in a highly creditable way.—Times of India. 
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RAILWAY MATTERS. 


TuE Swiss Bundesrath announces that the construction of the St. 
Gothard Tunnel is proceeding with increasing rapidity, and will 
probably be completed within three years, 


TuE mineral traffic returns of the North-Eastern Railway 
Company, for the week ending Saturday last, sbow a falling off to 
the extent of nearly £3000 as compared with the corresponding 
week of last year. 


On Monday, the 1st October, a special service of through trains, 
worked by the Metropolitan Railway Company, was begun 
between Aldgate, Bishopsgate, Moorgate-street, and other city 
stations of that railway, to Kew Gardens, Turnham-green, and 
Richmond, vid King’s Cross, Paddington, and Hammersmith. 
This service wil! prove of great advantage to the densely populated 
district on the north side of London, which till now possessed no 
direct access to the suburban districts served by the South- 
Western Company. 


Tue latest returns of the actual receipts and expenditure of the 
railways and telegraphs in Japan, as supplied by the Ministry of 
Finance, are for the year 1875, and show the receipts of the Tokio 
Yokohama line (eighteen miles) to have been £88,559, and the 
expenditure £71,394, and the receipts of the Kobe-Osaka line 
(twenty miles) to have been £50,611, and the expenditure £50,266, 
The receipts from telegraphs during 1875 were £29,448, and the 
expenditure £76,902, showing a deficit of £47,461. The expendi- 
ture includes the whole preliminary cost of the telegraphic lines, 
which are being gradually laid down to the chief towns of all the 
Kens, 

SPEAKING of Peruvian railroads, a correspondent says :—‘‘ Some 
idea of the crookedness of the road from Lima to the summit of 
the Andes may be obtained when one sees five trains in motion on 
the same track, and no two going in the same direction. Of tunnels 
and curves there is no end. Peru seems to have wasted her capital 
in building a half-dozen roads running from the coast into the 
mountains instead of concentrating her strength into building one 
road tothe Amazon. The Meiggs contracts were larger than the 
Government could stand, and it may be er years before any 
practical good will come out of the Peruvian railway system.” 


A SAN ANTONIO, Texas, paper describes a machive invented by 
a Mr. Marshall for loading wood upon tenders while in motion. 
It says :-—“‘ The machine consists of a flexible platform, elevated a 
few inches above the height of the tender, upon which the cord- 
wood is piled. As the train passes, by the use of a lever the 
engineer throws out a catch, which takes the course of a groove 
in which a band that revolves the rollers underneath the platform 
is caught, and the platform is passed around the rollers, moving 
toward the tender, into which the wood is thrown. After the 
wood is discharged the platform recedes, and escapes the cars, 
which fly by, and no time is lost.” . 


Tue Government of Nicaragua proposes to make a railroad from 
the port of Corinto, on the Pacific coast, by way of Realejo, Chin- 
andega, and Leon, toa point on Lake Managua, The distance is 
about seventy miles, through a fertile, healthy, and prosperous 
country ; there is already a traffic of about 30,000 tons per year 
carried over the proposed line by wagon and boat, and this, it is 
believed, can be increased when better means of transportation are 
provided, It has been decided to adopt a gauge of 3ft. Gin., and 
to use iron rails of from 36 lb. to 42 lb. per yard, or steel rails of 
from 30 lb. to 36 1b. The road will be constructed to carry a 
maximum weight of three tons per wheel, the maximum speed to 
be twenty-five miles per hour. 


THE Midland Railway Company have decided to permanently 
adopt a new style of carriage for their line. The proposed first- 
class carriages will be almost similar to the Pullman drawing-room 
cars at present in use upon this railway, to ride in which no extra 
charge above the ordinary first-class fares will be demanded. The 
carriages will be open throughout, but for persons of a retiring 
disposition a space at the end of each carriage will be provided, so 
that all the semi-privacy attached to the present first-class com- 
partment may be enjoyed. The third-class carriages will be laid 
out upon the same plan, but they will, of course, not be so elabo- 
rately fitted up, They will be on the bogie principle, and the 
carriages will, in weight, be equal to three of the present ordinary 
coaches, 

Tue Billerica and Bedford (U.S.) Railroad, with the excep- 
tional gauge of 24in., has been comple so as to allow trial 
trains to run, It is 8:63 miles in length, and extends from Bed- 
ford, Mass., vid Bedford Springs, Hillsville, and Bellerica, to 
North Bellerica, where it connects with the Boston, Lowell, and 
Nashua line. The cost was about £1150 per mile, including equip- 
ments. The rolling stock consists of two Hinkley locomotives, 
eleven tons each, two passenger cars, two excursion cars, six flats, 
and one box, all eizht-wheel ; two hand cars and three push cars. 
The steepest grade is 158ft. for 2600ft. One grade of 100ft. is 
half a mile long. Sharpest curve, 127ft.; radius, 45 deg. ; rail, 
25lb. per yard. On August 3lst four trains were run each way, 
crowded with passengers. 

RAILWAY companies appear in a new light when they act the 

t played by Messrs. Connal, and store pig iron. The Louisville, 
Nashville, and Great Southern Co, Railroad has adopted a system of 
storing pig iron for manufacturers, The furnaces in Alabama and 
Tennessee are allowed to ship their iron at any time for storage in 
the railroad company’s yard at Louisville. The company does not 
collect the freight bill till after the iron is sold and removed from 
the yard, but charges 5 cents per month storage on each ton. This 
is a convenience to the railroad company, as it enables it to carry 
the iron to Louisville at its pleasure; or when it has empty cars at 
hand, to the furnace, and it enables it to store the iron nearer to 
market ; and to the consumer, who can procure iron with greater 
dispatch, or, if he is near Louisville, he can make a personal 
inspection of it before buying. 

GREAT Horton station, on the Bradford and Thornton branch of 
the Great Northern Railway, was opened on Monday for general 
goods traffic. Minerals have been carried over the branch line 
since December last, and early next year the line will, in all pro- 
bability, be opened to Thornton, Ample accommodation is pro- 
vided at Great Horton. There are a series of sixteen coal drops, 
by which carts can be readily loaded from the coal trucks, and a 
roomy warehouse has been built to store dry goods. A handsome 
and capacious range of buildings for the use of the passengers is 
being erected, and various other improvements effected. The 
station buildings, and all ted with them, are neat in design. 
They are of stone, and the interior of the waiting rooms is lined 
with glazed bricks. The other portions of the line, including the 
tunnel under Queensbury for the Hulitax branch, are progressing 
satisfacto. ily. 


Avs accident, pee arf unattended with any fatal consequences, 
occurred about midnight, on Tuesday last, to the 11.30 up goods 
train from Plymouth to London. The train had passed Plympton 
Station, and was proceeding up the Hemerden incline of 1 in 43, 
when the coupling chain of one of the leading wagons broke ; the 
hind portion of the train rushed down the in with great 
velocity, and notwithstanding that all brake-power was applied, 
the guards in charge were wnable to bring it up. The result was 
that the runaway wagons sped on, and presently ran into the down 
goods train which was waiting at Laira Junction, three miles off, 
the intervening portion of the line being a dead level. The effect 
of the collision was that several of the wagons were thrown off 
the line and considerably dam , and that the head guard of the 
runaway train—a man named Cole—-was severely injured and con- 
veyed to the hospital. The permanent way was somewhat 

some transoms being broken, and the line was blocked for 
ten hours. In these days of continuous brakes, the story that a 
train could not be stopped in 16,000ft, of level line reads like a relic 
of the middle ages. 








NOTES AND MEMORANDA. 


M. Lipor has presented to the Paris Academy of Sciences a flask 
containing phosphide of copper so perfectly crystallised that a 
crystallographer would possibly be able to determine its form. 
M. Lidot presumes that this substance enters into the composition 
of certain bronzes, which thus acquire a remarkable sonority, 
besides becoming very hard and brittie. 

THE report of the Warden of the Standards states that the 
assistance of his department has been sought by engineers in an 


inquiry as to the actual size of the ‘‘ Birmingham gauge” for wire | 


and metal plates. So far as this department is aware there is no 
standard of the Birmingham gauge either at Birmingham or else- 
where, Every maker of such gauges makes them after his own 
sizes, 

To show the amount of finely divided cinder in the composition 
of puddled iron, M, Chatelier heated a piece of this metal under 
the action of a stream of chlorine gas, so as to comp'etely vaporise 
it. There remained a residuum of whitish-green colour and very 
light weight, having the general form of the piece of iron experi- 
mented upon, This was found to be composed wholly of finely 
divided cinder, 

WHEN chloroform, which, when heated by itself, boils at 
142 deg., is poured in a solution of chloride of zinc, brought to the 
same specific gravity by proper dilution, the chloroform globules 
will remain suspended and the solution of chloride of zinc may be 
heated to 200 deg. or 212 deg., before the chloroform will boil ; 
but also here the contact of any solid body will cause it to flash 
into vapour. 

M. Donati THOMAS! states that when a current of steam is 
sent, under pressure of from five to six atmospheres, through a 
copper tube of from 0°08 to 012 diameter, wound spirally 
around a small iron cylinder, the latter becomes so strongly 
magnetic that an iron needle placed some centimetres away from 
it is energetically attracted, and remains magnetised during the 
whole time the steam current passes through the tube. 


THE waste from the manufacture of ordinary paper is, as is well 
known, re-utilised for paper-making, but the raw material which 
is used for the fabrication of parchment paper always furnishes 
after the sulphuric acid treatment a iderable quantity of refuse 
residue not fit for paper-making nor yet suitable as a combustible. 
But as parchment paper is made from pure rags, it is proposed to 
use this waste material after lixiviation in caustic potasb, for the 
preparation of oxalic acid, which it is thought, is better than saw- 
dust or beet pulp. 


Davyvm was discovered by M. Sergius Kin, of St. Petersburgh, 
Russia, who ascribes it to the platinum group. It was discovered 
in separating the metals rhodium and iridium from some platinum 
ores. It has been isolated in the form of a hard silvery metal, 
slightly ductile, extremely infusible, and having a density of 9 385 
at 77 deg. Fah. It is named after Sir Humphrey Davy, and the 
discoverer thinks it may occupy a place between mo!ybdenum and 
ruthenium in the system of elements arranged according to Men- 
deleeff's law of periodicity. 

Tux report of the Astronomer-Royal, Sir J. B. Airy, ‘‘on the 
telescopic observations of the transit of Vinus, 1874, made in the 
expedition of the British Government, and on the conclusion 





derived from these observations,” hes been issued. This report | 


contains a large number of astronomical data of great value, and 
is accompanied by iliustrations of the various phases of the transit 
witnessed at the different stations. The general result arrived at 
is that the mean solar parallax is 8°760 seconds, which corresponds 
to a mean distance of the carth from the sun of 93,300,000 miles. 


HeErk H. HERRMAN, who for many years has been investigating 
the metals of the tantalum group, recently announced his probable 
discovery of a fourth member of the above-named group, and to 
which he gave the name of neptunium. The mineral, in which 
evidence of the existence of the metal is said to have been found, 
came from Haddam, Conn., and was proved to be a mixture of 
columbite and ferro ilmenite. Only forty grains of the hydrated 
acid of the new metal were obtained, not sufficient for its isolation. 
The atomic weights of the metals of the tantalum group, including 
this new discovery, are as follows :—Tantalum, 176; neptunium, 
118; niobium, 114°2; and ilmenium, 104°6, Their densities are :— 
Tantalum, 10°7; neptunium, 65; niobium, 65; and ilmenium, 
59. Il jum was supposed to btained by the same chemist 
from a Swedish mineral, which he called yttro-ilmenite several 

ears ago; but its existence, in view of the subsequent researches 

y M. Marignac, is now considered doubtful, and hence it is gene- 
rally omitted from the list of elements, 

THE velocity of meteorites has been found to be between 
51,200ft. and 512,000ft., or say, on an average, thirty miles per 
second, Assuming this last mean, M. Govi, in a recent communi- 
cation to the French Academy of Sciences, has shown that a 
meteorite striking our atmosphere at a distance of about ninty-five 
miles from the earth, where the pressure about equals ‘O4in. of 
mercury, would lose, through the resistance of this highly rarefied 
air, half its velocity, which would be reduced to about 89,600ft., 
or say fifteen miles per second. If the meteorite continued into 
the atmosphere until it reached a point where the pressure was ‘4in. 
of mercury, its velocity would then be reduced to 18,931ft., or 
between three and four miles, and finally, if it succeeded in 
attaining a —_ where a pressure corresponding to 4in. of 
mercury prevailed, its velocity would be only 1619ft. per second. 
The consequence of this loss of motion is development of heat 
aoe to the mass multiplied by the square of the velocity. 

. Govi has calculated that, even at that extreme height where 
the barometric pressure is equivalent to about ‘O4in. of mercury, 
the heat developed by the loss of motion of a meteorite t 
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MISCELLANEA. 


Mr. R. D. Barve has been appointed a Government inspector of 
mines for the south-western district. Mr. Baine will act in con- 
junction with Mr. Cadman, the present inepector. 

It is estimated that the coast at the mouth of the Suez Canal, 
at Por: Said, is advancing outward at the rapid rate of about 50 
yards per annum, and that the necessity for extensive dredging 
will be greater year by year, 

Some valuable manganese mines have been recently opened in the 
Val d’Aosta, sivuated on the south side of the Alps. Oue mine 
alone, that of St. Marcel, in the Val d’Aosta, is considered capable 
of producing 50,000 tons a year, and that of Val Tournenche is 
said to be equal in richness of tlie ores, and in the quantity ob- 
tainable. 

THE official reports of the Philadelphia Exhibition are now being 
issued, and may be obtained from Messrs, Lippincott, Southamp- 
ton-street, Strand. Ten groups are already published, at prices 
varying from 1s, to 6s., and the remaining twenty-six groups are 
being pushed forward as fast as possible. ‘These reports contain 
the full text of every award decreed by the United States Centen- 
nial Commission. 


Tt will be remembered that in 1871 the Indian Government offered 
a prize of £5000 for the best machine for preparing rhea fibre. The 
only machine offered was pronounced faulty, although the inventor 
received £1500 in recognition of its partial success. The original 
offer of £5000 is now renewed with a prize of £1000, to be awarded 
to the second best apparatus or process. The trials of the machines 
entered for competition are to take place at Saharuopore in August 
and September, 1879, 

AmonG the objects of interest at the Paris Exhibition of 1878, 
will be a monster captive balloon. It will be 16ft. higher than the 
Arc de Triompbe. It willbe strong enough to carry an engine and 
its driver ; it will hold fifty persons at one time, and raise them ‘to 
an elevationof more than ]600ft. It will be made of alternate layers 
of silk and india-rubber, which will be joined together by more than 
34 miles of cotton. The balloon will be held captive by cables capable 
of resisting a strain of 10,000 kilogrs. 


On the same subject less favourable opinion exists in Germany. 
At a conference of the German Gas Managers’ Association recently 
held in Leipzig, the order of the day was the advantage offered by 
the electric light. The opener of the discussion gave a sketch of 
the state of electric light in France, and after stating that the 
figures furnished by the maker of the apparatus were too favourable 
to the electric as against gas light, concluded that the latter is 
cheaper for general purposes, and need not fear the competition of 
the electric sight. ’ 

On Tuesday the Birmingham Town Council approved the security 
to the Public Works Loan Commissioners for a loan of £500,000, 
to be advanced by them as part of the £1,500,000 required for the 
purposes of the birmingham improvement scheme. ‘The construc- 
tion of an additional line of tramway in the Bristol-road, at a cost of 
£70U0, was authorised, and the estates committee were empowered 
to promote a billin Parliament, to enable the council to acquire 
the Park-street, and other disused burial grounds, and maintain 
them for purposes of public health. 


THE Aden Defences Committee have come to a decision in 
reference to the works required for the improvement of the 
fortifications at that place, aud make a very modest demand upon 
the Government. The points to be armed are Rus Tarshayne, Kas 
Morbut, and Flint Island. Three new 38-ton guus, behind shields, 
will be required and four 10-inch guns. The rest of the armament 
will be made up of the guns already on the spot. The 38 ton gun, 
which carries a 12-inch shell, will pierce any armour likely to be in 
the Ked Sea for many years to come at a distance of 2000 yards. 
Sir William Jervois’s scheme fur the fortitication of Aden would 
have cost about £210,000. 

GaAs seems to be going out of favour as a street light in the 
United States as well as in this country. At a meeting of the 
Jersey City Board of Police Commissioners, on September 18th, it 
was decided to light the whole of the city with oil lamps. It has 
been the practice heretofore to light the iower, which is the more 
populous part of the city, with gas, and the outside districts, 
which are comparatively thinly settled, with oil. Several bids 
were received for the lighting of the oil lamps, and the contract 
was awarded to Mr. James Coyle, who is said to have bidden in 
the interest of the Fayette Vapour Light Company. For the 
lighting of the gas lamps the only bidders were the Jersey City 
and Hoboken Gas Light Company, who demanded 3°09 dols. per 
month for each lamp. 


TAXATION in American cities bears hard on the manufacturer. 
is, for example, driving a good many from Philadelphia to 
points in New Jersey and Delaware, and to places in adjoining 
counties in Pennsylvania. An American exchange says that 
Messrs. Morris, Tasker, and Co., who have already removed a 
large part of their ironworks to Newcastle, Delaware, will this 
month transport the rest of their establishment there. The 
Baldwin Locomotive Works will remove to Gloucester County, 
New Jersey, in April, 1878, having purchased a large tract of land, 
free of taxation for ten years. The Bridesburg Manufacturing 
Company threaten also to leave. Seller’s Ironworks, on the Dela- 
ware above Wilmington, are leaving Philadelphia. 


A CORRESPONDENT with the Turkish fleet writes: ‘In ing 
of the armament of the Arsari Tefyk, I should mention that a 
most valuable addition has lately been made in the shape of a 
revolving shell gun. It is the invention of a Frenchman, and, in 
connection with the electric light, may be considered as the very 





to 3,000,000 calories per unit of weight, equivalent to that 
required to raise 6,600,000 lb. of water 1°8 deg. Fah. 


AT a recent meeting of the Bonn Society of Naturalists, Prof. 
vom Rath read a report from Dr. Th. Wolf, the State geologist to 
the South American Republic of Ecuador, on the province of 
Esmeraldas—the northernmost province of the Republic—and on 
the rain of ashes which, coming from the north-east, i c¢., from the 
volcanic interior, fell along the whole littorale of Guayaquil between 
June 26th and June 30th. Dr. Wolf, after giving a general geolo- 
gical description of Esmeraldas—in the auriferous sands of which 
he discovered platinum—adds the following general remarks :— 
“Of all provinces uf Ecuador Esmeraldas is the most uniform in 
its relief and geological structure. It reaches from the coast of 
the Pacific to the foot of the Andes. A great part of the province 
is quite flat, particularly in the north; another part is traversed 
by low mountains, the highest points of which scarcely reach 500 
or 600 metres; the average height of the hills, however, is only 
50 to 70 metres, The province is a magnificent country, andespecially 
rich in the finest timber and many other vegetable products—none 
utilised. The only article which finds its way abroad is caoutchouc, 
and enormous quantities of this have been exported during the 
last ten years, but the export begins gradually to decrease, since 
the workmen, instead of only tapping the trees, destroy them com- 
pletely. The province is inhabited by a population of only 10,000 
natives, who live along the coast. e whole of the interior is 
covered by one gigantic virgin forest, and accessible only in canoes 
upon the rivers. Of the three months of my journey I spent more 
than two in canoes, which are rather small and hardly comfortable, 
or adapted for a travelling naturalist ; the last twenty-three days 
I spent uninterruptedly in a canoe on the Esmeraldas River and 
its tributaries, The rivers are very rapid and not without dangers ; 
but then my journey was made during the middle of the rainy 
season, when the rivers are very much swollen. On the Cayapas 
River I made the acquaintance of the wild Cayapas Indians, a very 
interesting tribe with a language and customs of their own. They 


keep in perfect isolation from other tribes, living in forest, hunting 
and » going almost naked, and painting their bodies ; on the 
whole they are very harmless, and may be some 2000 in number,” 





best defi yet brought out against torpedo boats. It throws a 
11b. shell with a pointed steel head capable of piercing the plates of 
which the Thornycroft vessels are constructed, and has a range of 
something like 3000 yards. Briefly described, it is a Gatling gun 
ona large scale, having five revolving rifled barrels instead of ten, the 
said barrels being about 34ft. in length, and 1jin. bore at the muzzle. 
The loading and firing arrangements are similar to the Gatling, 
only, instead of a cylindrical case being placed on top of the breech, 
the cartridges are arranged in flat cases of five, which are fixed in 
an inclined position at the side. The turn of a handle causes one 
of the cartridges to slip into the chamber, when it is thrust forward 
into the barrel and fired. This weapon is fixed on a pivot at the 
stern, while a Gatling gun at each end of the bridge, and one on 
the forecastle, are also always ready for giving a warm reception 
to any of the enemy’s boats which may attempt to approach the 
Turkish flagship while at anchor. 


A DYNAMO-ELECTRIC machine, capable of producing 1200 candles’ 
light, is to be purchased by the Frauklin Institute, of Philadelphia, 
which society will experiment with such machines as are offered to 
it for trial, The cost of the light as to running expenses and 
repairs, and its value in buildings containing machinery and large 
columns which will obstruct the light, are questions which a com- 
mittee of the practical workers in the Franklin Institute will not 
fail to investigate. The secretary of the institute recently received 
a letter from the assistant engineer at the station of La Chapelle, 
= account of the cost of three electric lights used there. 
‘The lamps are enclosed in lanterns, with the lower part of the 
glass sides clouded, soas to prevent the voltaic arc being seen when 
the lantern is in place high above the floor. The white ceiling 
diffuses the direct rays passing through the upper part of the 
lantern, a good light being obtained without troublesome shadows. 
The three lights, allowing for interest on cost and for expense of 
motive power and labour, cost about 234d. an hour, but the appa- 
ratus is designed for five lights, which would cost only 304d. per 
hour, or about 10d. per light. One of these lights in the open air 
is declared to be amply sufficient for the management of cars 
within a radius of 200ft. to 250ft. of the lantern, the latter being 
elevated to a height of 20ft. from the ground. The Franklin Insti- 


tute proposes to make its tests early in October. 











THE ENGINEER Oot. 5, 1877. 






















en Soles 


z 
T 
| 
| 
} 
| 
| 
| 
| 


1,0 betwe 


| 
as 
! 
| 
} 
t 










PASSENGER BOGIE CARS FOR THE BUENOS AYRES AND CAMPANA RAILWAY. 


MR. JAMES CLEMINSON, A.LC.E., WESTMINSTER CHAMBERS, ENGINEER. 





GENERAL DETAIL OF BOGIE 
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Ix our last impression we described these cars pretty | whole length of the car on each side over the windows, and is and carried in metal frames of extremely elegant design and 
fully. We have only now to add that the internal fittings supported at intervals by brackets of neat form and finish. finish. Altogether these cars reflect the greatest credit on the 
are extremely elegant ; the framing is of teak, selected with regard | The windows are framed in mahogany, and are made to lift in | builders who have so faithfully carried out the designer's views. 
to beauty of grain, whilst the panels are of sycamore relieved opening. Handsome tapestry curtains or blinds carried on rollers, These cars have sixty seats, with an abundance of room for each 
with ebony mouldings, and picked out in gold. A lavatory is which are self-adjustiug in any position, are fitted to the passenger not only in the seats themselves, but in the circulation 
fitted at each end of the car at opposite corners, one being for windows space. r 
the use of ladies, and the other for gentlemen, the doors of these ‘The seats are framed in teak, with light cast iron arm rests, | A number of second-class cars have also been built. They are 
enclosures are also furnished with mirrors, filling the whole of and legs of symmetrical outline. The backs are stuffed with identical with those under description so far as proportions and 
the upper panel; the sash lifts, door handles, and other furniture | horse-hair, and, like those in American cars, are reversible. The details of construction are concerned ; but the disposition of 
are of nickel and brightly burnished; they are also sunk flush | seat frames are caned for summer use, and loose cushions are | seats is, of course different, and the internal fittings are less 
with the frames, in order that no part shall project and interfere | fitted for use in winter; the cushions and backs are covered with | costly. The seats in these latter cars are arranged parallel along 
with the free circulation of the passengers. The lights in the | superfine cloth of a tint harmonising with the surroundings, and | the sides and down the middle, the passengers sitting with their 
sides of the upper roof are of coloured glass, cut with elegant | the floor is covered with oil cloth of pretty design and colours. | backs to the sides of the structure. In this way accommodation 
devices. A netted brass wire rack for hand luggage runs the The cars are lighted by clusters of lamps burning mineral oil, is provided for ninety passengers. 
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tions, fastenings, &c., which might be subjected to high temper- 
atures, either from superheated steam or from being placed in 
proximity to hot uptakes or funnels. 
riments shows that it is desiratle to make further investigations 


the specimens was an oil bath, near the machine for breaking 


The result of these expe- | 
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suffer a gradual but not serious loss of strength and ductility up | 
to a certain temperature, at which, within a few degrees, a great 


| change takes place, the strength falls to about one-half the | 
on this important subject. The method adopted for heating | 


them ; the specimens were suspended in the oil out of contact 


with the vessel containing it, and the dies for gripping them | 


were also so heated ; the process of fixing and breaking occupied 
about one minute, during .which care was taken to prevent, as 
far as possible, loss of heat by radiation and conduction. The 
recorded temperatures are those of the oil when the specimens 
were taken out. 

In the case of gun-metal three or more tests were made at 
each temperature, and the results recorded in the table are the 
mean, except in a few cases affected by defects in the metal. All 
the specimens of each composition were run from the same pot 
in the same manner, i.¢., in a horizontal position with a head of 
>. to secure uniformity, except those in columns 1 and 2, 
which were purposely cast separately. It will be observed that 
those in No. 2 were stronger at the atmospheric temperature 
than No. 1, and that they suffer sooner by increases of tempera- 





original, and the ductility is wholly gone. At temperatures | 
above this point, up to 500 deg,, there is little, if any, further | 
loss of strength; the precise temperature at which this great | 
change and loss of strength takes place, although uniform in the | 
specimens cast from the same pot, varies about 100 deg. in the 

same composition at different temperatures, or with some varying 
conditions in the foundry process. The precise temperature at 
which the change took place in No. 1 series was ascertained to be 
about 370 deg., and in that of No. 2 at a little over 250 deg. 
Whatever may be the cause of this important difference in the 
same composition, the fact stated may be taken as quite certain. 
The possibility of such a change taking place at a temperature 
so low in the best gun-metal, used for the more important parts 
of machinery and boiler mountings, is so important that the 
point was most carefully tested by repeated experiments at the 
same temperature, both sorts being heated at the same time in the 
bath, Phosphor bronze, the only metal in the series which, from its 
strength and hardness, could be used as a substitute, was less 





TENACITY OF VARIOUS METALS AT DIFFERENT TEMPERATURES UP TO 


Constant of Machine, 50°25, 





) ture. “It may be observed that all the varieties of gun-metal | affected by temperature, and at 500 deg. retains more than two- 


thirds of its strength and one-third its ductility; when this 


| metal was tested nothing was known of the difference which 


may arise from variations in the process of casting, or difference 
in the quality of the material used, shown in gun-metal, and 
before adopting it.as a substitute for gun-metal this point should 
be tested for phosphor bronze ; and also whether it is possible 
to harden any of the other compositions without loss of strength. 
Rolled Muntz metal and copper are satisfactory up to 500 deg., 
and may be used as securing bolts with safety. Wrought irons, 
Yorkshire and re-manufactured, increase in strength up to 500 
deg., but lose slightly in ductility up to 300 deg., where an 
increase begins and continues up to 500 deg., where it is still less 
than at the ordinary temperature of the atmosphere. The 
strength of Landore steel is not affected by temperature up to 
500 deg., but its ductility is reduced more than one-half. 

Much credit is due to the Admiralty for carrying out a series 
of experiments giving such important results. The-fact that a 
first-class steel loses one-half its ductility at a moderate tem- 
perature is extremely suggestive, while the uncertain character 
of alloys of copper with tin and zinc is rendered more promi- 
nent than ever. 


500 DEGREES FAHRENHEIT. 



























































Gun-metal rods, lin. diameter, Phosphor ' Cast iron | Wrought iron. 
- —__—_—___—_ — —~ — bronze rods — metal rods - = 
1 2 | 3 4 5 6 lin. diameter. -.,.. 3. | Copper rods | lin, diam. | Landore 
3 Second set. | : Copper 92° prea } -72in, diam, | Welsh -25 | Re-manufac-| Yorkshire. | steel strips, 
= Copper 87-75 Copper 87-75) Copper...91 Copper ...85 | Copper...83 | Copper 92°%5 | Tin... 7 Zine 5 "38 | Seotch -25 | tured. Rods Rods ‘Tdinby-49in. 
= Tin .. 975Tin ... 9-75) Tin’ ... 7) Tin Siam ... So] Te os SS Phos... °5 AP 2 sans | Scrap 5 | -74in. diam. ‘Tin. diam, 
4 Zine ... 25 (Zine 2°5 | Zine -2%j| Zine ...10;| Zime ...15 | Zine... 25 
| | i: men °%;  . 
2 oe = . s 2 RS, ‘ s , s ; Ss < | ae RS P x A 
& sé = s = s > z = s = 3 = Ss = s £ igs 2 2,2 )\\3 = 3 = ai2z 
13 2/F (PIS Pls, FlLBIS (8 B'S) 2°S) Sel 1s Fle) sis 
STE Sis ST SIS IS SE SL Ze ZS SBE FLEE EBL ELE Sle 
é Ali |;a esate im Kk a KT tea iEM ial = ia | * a;™@ jai ih pal;@ | alfa 
| | | | | = : 
Fah. | | * | * . ~ ” * * * | * - ” * | * 
| | } } | | | 
Atmo-| Ib. | Per lb. | Per |. Ib. Per Ib. Per lb. Per Ib, Per lb. | Per lb. Per | lb. Per lb. | Per; lb. | Per Mb. | Per | lb. | Per 
spheric ; ewt. ewt. | cwt, owt. ewt. ewt ewt ewt. ewt ewt.| | ewt. ewt. | ewt. 
— 585 |12-5 575 | 875/525 (16 | 525 21 1485 26 | 560 | 20 | 609 (17-5 | 700 25 | 460 | 2-5 | 480 | nil,| 500 | 29 } #60 | 25 | 856 | 26 
100° | 505 | 10 — | — | 525 | 155 | 550 | 18 | 480 | 26 — | — | 614 [17 | 680 (2-5 (465 2°5 | 423 |, | 580 }.a8-76) 460 | 24-95) —| — 
150 525 | ll — | — | 525 | 14 530 | 19°5 | 450 (25-5) — — }610 | 18 720 «43-9 | 445 4 | 441 » | 580 |}1%°) — - —_| — 
} | | } } | | 
200 485 | 10 535 | 8-75 | 460 9 523 19 460 26°25, 440 11 605 | 18 685 3:9 440 5 | 440 » | 580 15 i 465 17°25: 3535 | 22°5 
} | } 
} } | | | 
250 505 | 10 38 | 5 | 255 | 3 |515 '16 | 440 , 26 | 360 6 580/15 670 5 4300 7 | 470, | HOH es 
| | | 
300 500 10 295 | °66 | 265 nil, | 581 18°25 435 23 255 °66 | 575 =| 12 650 2°5 430 6 | 490 » | 650 15*5 | 480 7° | 555 | 11°25 
} | 
350 450 | 8°25 | 295 nil. — — -49 (17 | 435 2 a — | 470 7 650 | 2°25 | 430 6 | 470 » | 660 | 12-5}; — | — | aS — 
| 
400 245 | -75' — | — | 260 | nf. | 260 , 2 | 435 | 25 — | — | 424 | 5 | 600 (2-23) 420 6 ‘| 401 | ,, | G40 | 12 | 465-115 ©} B90 10°25 
| | | | ; | 
450 8§=265 nd. — —_ — 250 2 | 152 1-3 — — 380 4 (615 (3°75. 415 6 | 400 | , | 680 | 15 —- —f — -— 
| j } 
} | 
500 250 nil. -- — 275 nil. «| 230 2 | 152 nil, —_ — | 420 | & 620 5 390 6 400 » | 680 | 20 550 13°75, 600 | 10 
* In a length of 10in. 
LETTERS TO THE EDITOR. accomplish their object in the best manner is questionable. As French engineers are, that the construction of the ironwork and 
ae mechanical contrivances they are made up of too many small masonry requires very good workmanship, and that the height of 
(We do not hold —- resp - the op s of uur moving parts, which is a serious objection, and the greater propor- | 3ft. cannot be much exceeded, except at great cost, in consequence 





FAIRBAIRN AND HIS TIMES. 


S1rk,—Will you kindly permit me, with reference to the notices 
on “Fairbairn and his Times,” contained in your publication of 
August 10th, at page 98, to state that about the year 1825, the late 
Mr. John George Bodmer designed an iron water-wheel on the 
suspension principle, intended to drive the cotton mills and other 
works now in the possession of Messrs. Ashworth, at Egerton, near 
Bolton, in Lancashire. ‘This water-wheel was intended to have an 
external diameter of about 60ft. 4in., and a width of 11ft. 6in., 
motion being communicated to the driving shaft by two segment 
wheels of about 60ft. in diameter on the pitch line, and by inter- 
mediate gearing, calculated to increase the speed from rather more 
than 1°06 to 7057 revolutions per minute; and it was provided 
with 144 ventilating buckets, constructed to curves which were 
the result of careful calculation on the part of one of Mr. Bodmer’s 
assistants, who was an excellent mathematician. Mr. Bodmer, 
owing to ill health, was obliged to leave England when this wheel 
was only partially finished, but it had been previously arranged 
that Messrs. Fairbairn and Lillie should attend to its completion 
and erection during his absence. 

The number of water-wheels of this description and size in exist- 
ence some fifty years ago mustjhave been exceedingly limited, and 
it is rather remarkable that Mr. Fairbairn should have forgotten 
te mention the wheel in question, as well as the name of its 
designer. It appears from Mr. Fairbairn’s statement injbis trea- 
tise on “‘ Mills and Millwork,”.from which you quote, that the 
suspension principle was said to be due to the suggestion of Mr. 
W. Strutt, and was carried out by Mr. T. C. Hughes, of Manchester. 


But it is quite certain that the Egerton water-wheel was designed | is incessant, is always very laborious and often dangerous, the 


by Mx. Bodmer, and erected by Messrs. Fairbairn and Lillie. A 


drawing of the wheel, which isgin operation at the present day, is | o—— a ! aes doe Guay the foot bei dge 
' ‘a’ J 


in my possession. R BopMer. 


October 2nd. 
F, G. M. STONEY’S ROLLING SLUICES. 

Sir,— My attention has been called to a review in your impres- 
sion of 7th inst. of the recently published volume of “‘ ‘Transactions 
of Institution of Civil Engineers ” in Ireland, containing, amongst 
others, my paper on the construction of large?sluices, &e. In this 
review you kindly write that my paper ‘“‘may be characterised 
as the ablest in the present volume,” and you ‘* commend its care- 
ful perusal to all engineers engaged in hydraulic works.” I wish 
to convey my best thanks for your very favourable opinion and 
kind commendation. 

There are, however, some points:in your subsequent comparison 
between the French removable weirs and my rolling sluices, upon 
which I desire to offer some information, based on practical facts, 
leaving it to your fair judgment—if the following evidence enables 
you—to reconsider the statement you have made{on these points. 
I now quote from your review :—‘‘ We cannot at all points agree 
with the author in the condemnation which he expresses of the 
several systems of removable weirs, employed to so large an extent 
— many of the great rivers of France, and denominated 
“hausse-mobiles’. and ‘auto-mobiles’ by French engineers.” I 
certainly did not wish or intend to condemn the French barrages on 
my own opinion, especially as I feel grateful to French engineers 
for abandoning the principle of infallibility of, fixed weirs, and I 
hope others at home will follow their example. 

Huoting fyom my paper reviewed, I write of the Frencb barrages : 
‘They are designed to meet a great want, but whether they 
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| strongly felt that the barrage-d-hausses-mobiles was designed .as 





| * This systerh of 


tion of the materials and workmanship are but indirectly applied, | 


| while they shut down into the water, which is inconvenient, and 


renders their manipulation very difficult, and sometimes dangerous.” 

I have before me a report by two experienced engincers sent by 
the board of works to examine and report upon the working of the | 
barrages on the Seine, Marne, and Yonne. In this report the 
writers not only give an account of what they saw, and their 
opinions thereon, but quote the statements of the French engineers 
as to these works. 

The first of the French removable dams mentioned is the 
barrage-a-fermettes, and on page 8 of the report it is written of 
the work in removing it, “‘ That it is a work of much labour, and , 
requiring considerable time and skill for its performance. It is 
also attended with not only considerable risk, but danger, and not | 
a few of the atterdants have been precipitated from the gangways | 
and drowned in these operations. The floods rose so rapidly last | 
winter at the Suresne, on the Lower Seine, where there is a barrage- 
a-fermettes, that the needles could not be withdrawn, and when we 
visited the works on the 13th March last (1873), the barrage was 
submerged and invisible.” 

On page 23 of the report, it is written of this barrage, *‘ Many 
objections have been made to it by the French engineers, some of | 
which I shall proceed to enumerate :—(1) The fermettes are difficult | 
to raise. (2) The needles are still more difficult to manage, and if 
they exceed a certain height, the working of them becomes impos- 
sible. (3) They frequently break. Thus at the — of Suresnes, 
which was worked for the first time on the 2nd June, 1867, the 
number of needles, either in use or in store, amounted to 800, but 
on the 22nd October following—less than five months—500 of these 
were broken. (4) The removal or replacing of those needles, which 


to the water and es 
(7) If from any cause the head 
is at most 
cannot be 
ese were so 


men being frequently dragged in 
i 


10in. to 12in, over the navigation level, the ba 
opened until the floods subside.” The defects of 


an improvement, but of this the reporter writes on 8 :-—* The 
construction of the barrage-d-hausses-mobiles is much more com- 
plex than that of the former, and its parts much more numerous 
and intricate.” 

On page 25 of report, some “‘of the objections raised to this 
system of barrage by the French engineers are as follows: (1) 
The raising of the gates is very laborious. (2) The barrage is 
composed of a number of delicate parts unsuited to withstand even 
a moderate shock ; those parts are constantly breaking or getting 
out of order; a small stone, a piece of wood, or other substance 
getting under the claw bar, or into the slides, causes the bar to 
break, and prevents the lowering of the gates, (2) The gates of 
the over fall do not close of themselves till the head of water has 
fallen more than 3ft. (4) The action of the large body of water 
suddenly let free tears up the bottom at the down stream side of 
the barrage, sometimes to a depth of 15ft. to 20ft.” 

No. 3.b arrage-A-hausses tambour is worked by counter water 
pressure. On page 11 of report, it is written of it : ‘‘ The vertical 
water gate, or sluice gate proper, is raised against the stream, and 
to relieve the other parts of the structure, it is supported by an 
abutment prop, and the displacing or replacing of this 
being done by hand, it is attended with mich danger, in 
instances fatal to the attendants.” met ae 

Referring to page 28 of report—of this barrage it is written — 

arragé works well; the objections made to it by | 





of the necessity of excavating below the bed of the river, for the 
construction of the quadrant, which circumstance would also in- 
crease the difficulty and expense of effecting any repairs to the 
apparatus.” There is a fourth or pontoon barrage which seems 
much better than any of the foregoing, but its cost is excessive, 
and there is apparently only about one-fifth of the workmanship 
and materials directly applied. In the last paragraph of your 
review on my paper you “ doubt whether any of the contrivances, 
though of a more expensive character, proposed by the author, can 
rival in simplicity, efficiency, and durability, while they enormously 
exceed in cost those of the French removable dams.” I ask you 
fairly to judge if the evidence above quoted is at all ‘consistent 
with the efficiency, simplicity, and durability of these barrages, 
Granting for the moment that they are simple, durable, and easily 
worked, they cannot most efficiently meet the requirements of 
drainage of flood waters, as it is essential in the construc- 


| tion of each one that it shall be built on a certain ey 
all 


of fixed masonry weir, thereby interfering with the full 

of the river. My large rolling sluices were designed to 
meet the combination of irrigation, navigation, and drainage, 
so as to give a maximum facility to drainage, while they 
cau be made to retain a greater head of back-water than most other 
appliances, because of the facility with which they can be opened 
up completely out of water, leaving the bed of the river with its 
full fall unobstructed, I cannot conceive anything more simple 
than a set of large sluices 30ft. span, each a‘tsingle s moving 
part of simple and durable construction, capable of every 
shock likely or possible to occur in practice, its lower edge touch- 
ing fairly against a straight sill flush with the floor, and on a level 
with the river bed. To enable such sluices to be easily worked, 
the great load of water pressure on them is entirely carried on sets 
of free rollers, travelling in recesses in the masonry or iron piers ; 
the sluice gate is counterbalanced and actuated in a very simple 
maanner from a foot-bridge overhead, 

It is true that my rollers may seem complex on a drawing, but 
in tice they are not at all so; as a matter of fact, when a large 
sluice is erected, the roller frames might easily not be seen at all 
unless pointed out, they form so small a portion of the work ; the 
mass of my materials and workmanship is in the simple large gate 
ge applied ; hence the advantage in cost. 

A sluice of this description—not counterhalanced—21ft. 6in. 
long, and 8ft. 6in. high, has been at work for about five years in 
a river subject to dirty floods, and has not at any time given the 
least trouble in working, or cost anything for repairs. I question 
if it had even a coat of fresh paint bestowed on it. The engineers 
for whom I designed it testify that, “‘it has given entire satisfac- 
tion, and is a complete success.” An engineer who erected four 
of my rolling sluices on the Ganges Canal in India, testifies to “ his 
entire satisfaction with them ; the great ease with which they are 
actuated, and their cheapness to copstruct even in an Indian work- 
shop.” Now as-to your impression that my sluices ‘‘ enormously 
exceed in cost those of the French rem dams.” On page 18 
of report there is a statement of the cost of twelve barrages 

averaging for £53 per lineal foot, and on page 2 

is stated the cost of the Gurtliges-fermetees at £40 per foot run ; 
barrage-A-hausses mobiles £56 per foot run; the pontoon barrage 
at £80. Thecost of the ironwork and all fittings for my large 
sluice above referred to, counting only the clear water way of 
20ft., was only £250, or £12 10s, per foot run ; and if it had been 
counterbalanced it would add about £3 10s., say about £16 per 
foot 


run, 
A few hundred fect run of my sluices in 30ft, spans, may, under 
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ordinary , be ted in a river say 10ft. deep, at average 
flood level, for £20 to £25 per foot run, and including floor and 
piers, £30 to £35, and allowing’ fair re would hardly come 
up to the cost of the French barrages; they could be worked at 
any state of flood without risk or danger, and only require one 
attendant, who need not be swept away. The cost of mainten- 
ance and working is altogether leas than any of the French 
systems, while they are not made up of ‘‘a number of delicate 

rts.” I therefore request that you will give space for this letter 
in the next issue of your valuable 


n. 
4, Westminster-chambers, 8. W. F, G. M. Stoney, C.E. 





THE PARIS EXHIBITION, 1878, 

Sir,—A committee has been formed in Paris, having for its 
object the protection of exhibitors’ interests. After having made 
applications for and obtained the proper space allotted to 
them, all goods intended for exhibition will be received 
unpacked, carefully and properly placed with due regard to the 
views of their owners, insurance against fire effected, attendance 
during the whole duration of the exhibition will be given to th 


the river above the weir, and at low tide the water above weir can 
always be let off ; and as there will be locks to admit steamers, 
barges, and boats, there will be ready access to all parts ofthe 
river at all times, As this is a question of engineering, I have 
ventured to address you, in the hope that you, or some of your 
correspondents, will give us the benefit of their views of the 
subject. ALISON, 
12, Brompton, 8.W., September 19th. 





ENGINEER STUDENTS FOR THE ROYAL NAVY. 


S1r,—Your article on ‘‘ Engineer Students for the Royal Navy,” 
on A t 3lst, has apparently passed unnoticed, although it 
certainly deserves attention; for whatever be the causes 0 the 
frequent mishaps in our naval engine-rooms, whether from the 
funnel junk ring, or the lead of the air pump bucket, or the 
Kingston valve finding its way into the steam os , the subject of, 
‘* How far the management is to blame?” is likely in the future to 
occupy more public attention than it has done hitherto, Accidents 
are not the mysterious things they once were ; they can generally 
be traced to a cause, and knowledge is a great preventive. But if 





e 
ee which will be at the close of the exhibition repacked and 
orwarded to their destination ; consequently the exhibitors will 
pfs ianp all personal attend and quent waste of time, 
as also the multifarious, duties attendant upon their exhibits, the 
committee, by means of their efficient staff, acting in every respect 
as representatives to the exhibitors. 

It may be of use to your readers to know that an arrange- 
ment has been come to, with a view to have a branch 
of this committee in our midst, and we have undertaken to 
act as delegates for Great Britain, and are prepared to transact all 
business and answer all applications on behalf of the said com- 
mittee. J. H, Bett anp Hirscu. 

Quay Side, Newcastle-on-Tyne, 

September 24th. 
ROPE-DRIVING GEAR. 

Sir,—In your issue of the 14th ult., I observe some remarks by 
Messrs. Pearce Brothers, Dundee, on the above subjeet, purporting 
to be an answer to the request for information with which I con- 
eluded my criticisms of Mr. Durie’s paper. At the outset Messrs. 
Pearce say they did not write the paper in question, and at the 
same time inform us that “‘ we are the parties for whom Mr. Durie 
acts.” In Mr. Durie’s paper he gave it to be understood that he 
was acting as an agent, and I not unnaturally inferred that he had 
received the particulars of his paper from his principals ; hence 
the use of the phrase, ‘‘ Mr, Durie, or those for whom he acts.” I 
asked, Sir, for information, and I leave it to those of your readers, 
who have taken the trouble to follow the correspondence, to judge 
how much of that I have received. I do not intend to reiterate 
the various points I on cogs raised ; suffice it to say that they 
were, say, eight in number, Of these Messrs, Pearce admit four, 
deny two, take no notice of one, and confess their inability to 
answer the remaining one. This does not strike one as being a 
very satisfactory reply; and when we consider that the point 
which Messrs, Pearce confess their inability to answer is the ques- 
tion of cost, upon which point Mr. Durie laid special stress, the 
reply seems less satisfactory than ever. It is true that under this 
head we have a reference to Messrs. Pearce’s order book ; but, Sir, 
I should prefer not to criticise this style of argument, if such it 





“ be called. 

here are many assertions in Messrs. Pearce’s remarks which 
might call for comment, but they are without exception beside the 
main issue, Thus, for instance, ‘‘ rope gear to be successful must, 
however, be planned with judgment, and made and fitted up with 
care.” As ageneral statement that an engineer’s or any man’s business 
should be done to the best of his ability, the remark is, of course, 
unimpeachable. But with regard to rope gearing it is not so 
trenchant ; for if it be true of rope gearing, how doubly true is it 
of good wheel work? I do not hesitate to say that from this very 
fact much of the advocacy of rope gearing springs. From my own 
observation, I should say that rope gearing is the plaything of the 
scientific mill manager and within the ken of the amateur engi- 
neer. So also it would be easy to meet with a direct denial the 
_ assertion that, “‘ so far as Dundee and neighbourhood is concerned 
* this system is meeting with much favour.” But to what good 
would all this come? 

What I want to get at is simply this: Is rope gearing an efficient 
and economical means of transmitting power? Having had 
to examine the question narrowly, I cannot avoid the negative 
conclusion. Still anxious, however, to hear all that can be said in 
its favour, and seeingan article in its excessive laudation, I took 
the liberty of putting a few questions through the medium of your 
paper. To these I have received for answer, a reply consisting of 
weak personal reminiscences, combined with vague generalities, all 
beside the point, and culminating in the assertion that the belt is 
broade: than a rope. In all respects, Sir, I would humbly submit 
that the present repliers have blinked the whole question. I still 
hope for a reply to my original queries, and apologise for again 
troubling you. sf 





« at 


AUSTRIAN MILLING, 


Sin,—Referring to the letter of your correspondent, Mr. Thos. 
J. Laby, which appeared in your coletins last week, on the above 
subject, we beg to say that chilled rolls are being used in this 
country for the purpose of reducing wh@at and other kinds of 
grain, We have made several pairs for this kind of work, and are 
now on with a larger order, which has been given us as an ex- 
periment. If successful, as we have no doubt it will be, our friends 
will introduce chilled rolls throughout their establishment. We 
have not ourselves the slightest doubt as to the success of the rolls ; 
they will endure longer and perform the work far better than any- 
thing else. GUEST AND SILVESTER. 
Victoria Iron Foundry, West Bromwich, 
September 27th. 





HOW THE FLOODS ON THE THAMES MAY BE PREVENTED. 


S1r,--The recent floods on the Thames remind us that some- 
thing remains to be done before we can be relieved from the 
suffering and losses occasioned by the periodical returns of these 
floods, That these floods are more numerous and destructive now 
than they were prior to the embanking of the river is admitted 
on allhands, That being so, it follows that the embankments are the 
cause of the evil, We may be loth to admit this, for otherwise the 
embankments are a great benefit to the metropolis, but we must 
not shut our eyes to the fact if we wish to get rid of these destruc- 
tive floodings; 150 acres have been taken from the bed.of the 
river by the Victoria, Lambeth, and Chelsea embankments, and in 
thus narrowing the passage of the tide upwards the water finds its 
way by rising above its natural level. If it issaid the water cannot 
rise above sea level, I answer that is not so, of which the great 
-_ of the tide in the Solway and Severn rivers are notable in- 
stances, 

Having ascertained the cause of the evil, it ought not to be diffi- 
cult to find the remedy. Itis manifest that to embank the south 
side of the river asa remedy for flooding, as has been proposed, 
would only increase the evil, so that idea must be given up. The 
| ving remedy is to stop the flow of the tide at a point further 

own the river than at Teddington, where it is now stopped. Let 
a weir, similar to that at Teddington be made five or six miles 
further down the river, say at Kew, and we shall reduce the 
quantity of water that has to London, which will completely 
remedy the evil of flooding. e cost of this important improve- 
ment would not exceed £100,000, whereas the cost of embanking 
the south side. would be £2,000,000 at least, and the compara- 
tively small outlay would not be felt when spread over the rates 
of London. Togo on ettibanking the tiver, either by driblets or 
as a whole, is only increasing the evil, and I hope the Metropolitan 
Board of Works will take the matter in hand and introduce a bill 
in Parliament next itout. There are no difficulties 
in the way, for the new weir will make no change on the level of 








tical knowledge is the one and only thing necessary in an 
engine-room, we should have no mishaps in certain quarters—far 
less jokes about them; so that the question which you have 
alluded to—viz., “*‘ What sort of men are most likely to manage 
marine engines properly ?” is an important public one, but more 
especially to marine engine makers, whose reputation is at stake. 
If our merchant steam fleet were collected together, it would be 
the admiration of the world. It is manned by about 8500 engi- 
neers, and for punctuality in date of sailing, absence of break- 
downs, regularity in speed over long distances all over the world, 
and for continuous hard work, it is nearly everything that can be 
desired, Now, what sort of men are these who perform such 
t work? Of course, it is well enough known that they have 
Board of Trade certificates as vouchers for their theoretical know- 
ledge, and are selected by trusted superintendents from marine 
engine shops as sober, active, intelligent working engineers, pos- 
sessing nerve for cases of emergency, and not afraid offbeing seen 
in soiled clothes at work, or on watch, many of the chiefs being 
men of great experience, intelligence, and energy, who can sit at 
table with their commander, and are quite fit to take charge of 
any modern ironclad. But methinks I hear an objection—that 
they are certainly an inferior class. To this I will quote the 
words of a great master—viz., ‘‘By their fruits—continuous 
steaming—ye shall know them.” For their parentage, if that has 
anything to do with it, I can vouch for having met among them 
sons of sculptors, painters, clergymen, chief engineers (Royal 
Navy), lieutenants, farmers, merchant captains, managers, arti- 
sans, and labourers. 

In your article you say, ‘‘Sooner or later working engineers 
must be placed in charge of our marine engines”—meaning, of 
course, in the Royal Navy; and if the efficiency and economy of 
the public service were the only things idered, together with 
ordinary accomplishments, you are quite correct. But you forget 
that the élite of them were the pioneer engineers of the Royal 
Navy, some of whom I knew. Good men and trusty, who have 
served in all parts of the world, the most of whom have gone to 
their long rest, they constituted what some call the old practical 
school, and if I mistake not, there are some in office still. One of 
them was lately sent a great distance to relieve a highly accom- 
plished theoretical, in one of our crack royal ships that would 
not go on a particular royal occasion. They were men who could 
work manually, and show others how to do it. Their great defect 
was, not having cultivated the conventionalities of high class 
fashionable life. They could address ordinary, but not fastidious 

ntlemen; they were considered interlopers; they and their engines, 

jilers, and dirt, were only fit to be thrown overboard altogether, 
an intolerable nuisance aboard ship, always leaving some speck on 
the decks, They were considered not fit to grace the quarter deck ; 
they were confined to the main deck or forecastle; but being men 
of spirit, and intelligence, and knowing their own importance, they 
have fought, and in accordance with the Darwin theory of develop- 
ment, in adapting themselves to the requirements of the case, 
they have now grown in Euclid, trigonometry, mechanics, French, 
&e., likewise in external acquirements. Many of the young ones 
can now face the quarter deck with any gentleman, so that work- 
ing engineers have apparently been tried, and condemned—but by 
whom’? Aye! that’s the rub. : 

Now a new system is being gradually introduced—the theoreti- 
cally educated engineer fit to associate with quarter deck officers, 
the apparently responsible officer to give orders to the artificer, to 
the practical man, to the working engineer, who will adjust all 
moving parts, do all manual work in maintaining the efficiency of 
the machinery ; in the merchant service the work is done by engi- 
neers and stokers, in the royal service, engineers, artificers, and 
stokers. Time will show if British workmen will forego their 
regular hours and comforts of shore life for service at all hours, 
in all parts of the globe, indifferent treatment, indifferent pay, 
severe discipline, to be the dummies for mishaps—to be considered 
inferior to a carpenter, with no hopes of rising above their posi- 
tion, and condemned to associate with petty officers or Jacks aboard 
men-of- war. 

I learn that the parentage of students is to be considered, for 
the late Royal Commission have discovered that a number of the 
royal naval engineers are drawn from artisan families, and 
recommended that a better class be introduced by still increasing 
the standard of examination, and requiring a guarantee of £300. 
But perhaps, Sir, the engines would work better if there were 
more of that inferior class. Here I speak from experience, and 
state that high attainments incapacitate many men from being 
able and devoted servants in an engine-room. I have seen it, 
and T have it from some royal chiefs, that a whole lot of brains 
are being sent abroad without muscle or nerve that will work. 
But this, Sir, has all along been the bane of the royal naval 
working engineers. The spirit of caste! Hindooism rampant! 
It is accomplishments and parentage, not working engineers, 
that are wanted. Born humbly, inferior you must be; you 
cannot be the proper associate of deck officers ; you cannot have 
any of the virtues that adorn humanity; having to soil your 
hands and clothes, you occasionally appear at a disadvantage 
compared with others whose work is clean, which creates ideas 
of menial labour and ignorance. Is it that caste spirit—which 
has ordered the reduction in the number of engineers and the 
increase in the number of artificers, which has ungraciously re- 
ferred to a number of royal naval engineers, and a most respect- 
able striving portion of a large section of our industrious com- 
munity—which has directly stopped talented poor young men 
from entering this branch of the public service? Time will 
show. But British artisans and taxpayers and their representa- 
tives should push the question, because it is not only unjust, but 
may affect the expense and efficiency of the public machinery. 

Ambition is a good thing when directed towards proper ends ; it 
is one of the moving springs of a nation’s greatness; in a fre 
country like ours it allows men of humble origin, like Herschel, 
Hunter, Davy, Faraday, Flaxman, Watt, Livingstone, Napier, 
Fairbairn, Stephenson, Burns, and many others, to prove that 
talent is not the exclusive birthright of children whose parents have 
wealth and rank, but to show to the world that from artisan 
families many eminent men do arise and honour civilisation ; so 
that engineers whose parents are artisans have no need to be 
ashamed of humble birth—quite the contrary. Given to them more 
means, and they might adorn society better than many so 
favoured. But ambition may be directed towards improper ends— 
tothe unattainable. Thedesire to be—or the desire to have— a quali- 
fied professional of a certain kind, and to be allowed to shirk, or to 
be relieved from learning the essentials 6) Bh Femecsion. are 
unreasonable; they are unattainable, Nar a ta faut physician 
without examining things which overshadow sudh icles as soot 
or grease? Can a man be a surgeon without handling blood, 
hones, muscles, knives, &c,? Can he do justice to the case without 




















handling it? If seen at his work would you consider him 
merely a butcher? Can a man be a sculptor and give the life 
touches to his subject without handling such an awful thing as a 
hammer and chisel? Can a man be a sailor without experiencing 
life aboard ship in all weathers? Or can a gunnery officer blaze 
away with his guns, and not get begrimed with smoke? No, cer- 
tainly not. Neither can a marine engineer in any service do 


— justice to his subjects without taking them in hand himself ; 
an 


as you say Sir, it is neither derogatory nor de ing to do so, 
if isa fac necessity ; the safety of the ship and ale may 
emand it. Itis not excuses and committee reports that are wanted, 
but work done. The lieutenant may keep watch, in full uniform, 
clean, and finish his watch and turn in without having soiled a 
finger. The purser may always be arrayed in fine linen; the 
doctor and midshipman likewise ; but the engineer has for eight 
hours of every twenty-four to deal with elements—which require 
as much skill in the handling as the other branches—whose nature 
it is to leave their mark, and create an unfavourable impression 
of him ; he has done his share of the work and responsibility in the 
ship. But if he desire to be always on deck, it is unreasonable, 
and to do so and attend to his duties is an impossibility. Give 
him rank proportionate with his responsibility in the ship. More 
pay, on account of his hazd and por. work. More bathing and 
other accommodation, on t of the nature of his work ; and 
when off duty, or watch, he may then be the gentleman. But the 
desire of his superiors, to keep him unspotted like others, by 
deputing the disagreeables to others, will I believe end in greater 
expense and inefficiency. Keep artificers if required, but not to do 
the work of engineers, for thereby the engineers will miss the 
practical knowledge necessary to make good chiefs—the very point 
that our merchant chiefs and the old practicals excel in. 

At the meeting of the Institute of Naval Architects held lately 
in Glasgow, Mr. Ravenhill, of London; Mr. Kirk, of John Elder 
and Co., Glasgow ; also Mr. Reed, M.P., alluded to the possibility 
of our young royal naval engineers going in crack mechant ocean 
ships, and learning what their brethren the working engineers in 
the merchant fleet do daily—and do well. 

Bute, September 18th. A SEAGOING ENGINEER, 


THE “ CASSON-DORMOY ” FURNACE. 

S1r,—In the article that appeared in your number of the 21st. 
ult., on the Caddick and Maybury furnace, you refer to a sug- 
gestion of one of your recent correspondents, ‘‘ Oxide,” and 
state :—‘‘The Beetius, the Siemens, the ‘Casson-Dormoy,’ and 
several other systems were all praised by their advocates. The 
theory of their action was shown to be sound, and rival claims to 
priority of invention were argued, but nothing which we could 
say or do would elicit anything like a definite, detailed, complete 
statement of the results obtained in actual practice by those who 
had used the Siemens, Beetius, or ‘Casson-Dormoy’ furnaces,” 
&c. I must admit that as the challenge in question was not taken 
up by any of the patentees in question, that we cannot complain 
of your somewhat cutting remarks ; at the same time it does not 
follow that our silence proves the correctness of ‘‘ Oxide’s” 
theories. In my own case I did not see his letter until some time 
after the correspondence had closed, but my principal reasons 
for not taking up the challenge were— 

(1) That owing to the depressed conditions of the iron trade, 
full work could not be given to the furnaces, so that only the most 
unfavourable returns could be given. 

(2) That Messrs Morewood and Co., of Soho, were about. to 
construct new works entirely on my principle, with every improve- 
ment I could suggest, and I was desirous that the returns asked for 
by ‘‘Oxide” should proceed from the office of this eminent firm, 

iving the averages of two months’ work from the whole of the 
urnaces. 

In conclusion, I may state that the furnaces at work at the 
Round Oak Iron Works, although working three shifts less than 
they are capable of doing, are producing regularly 30 tons of bars 
per furnace with an average of from 11 to 13 ewt. of screened 
slack per ton, and this with fuel of far less gas properties than the 
Welsh coal you refer to. Iam quite satisfied that the furnaces 
are capable of producing 40 tons of iron per week, and not exceed 
8 ewt. per ton of fuel if of good gas coal, 

Brierley Hill, 3rd October, 1877. 








Rh. SmirH Casson. 








THE Manchester Courier states that Mr. R. Baker, her Majesty’s 
chief inspector of factories for the western district of England, 
Wales, and Ireland, retired from the department on the Ist inst. 
It is not at‘present known who will be appointed to succeed Mr. 
Baker. One of the assistant-inspectors for the North of England 
has also tendered his resignation. 

IMPERIAL CHINESE TELEGRAPHS.—That a line of telegraph wires 
really exist in China and in daily work is now an established fact, 
the first line of telegraph ever erected by the Chinese Government 
having just been completed by Mr. J. A. Betts, M.S.T.E., 
Director of the Imperial Torpedo College, Tientsin, and the stu- 
dents of the college. Although the line is but a short one, con- 
necting the offices of the Arsenal with the Yamen of H. E. Li 
Hung Chang, some six miles distant, its erection marks a new 
era in the policy of the Chinese authorities, With all the pres- 
sure that was put upon the Chinese at Foochow, the Great 
Northern Telegraph Company failed to get the line through from 
that port to Amoy, and after two years of hard fighting, the 
erection of the line was finally abandoned by the company. The 
line at Tientsin has been put up under very different conditions, 
being voluntarily erected by the Government with native labour. 
Not the slightest opposition was offered by the people, permission 
was readily given to cross the roofs of the houses in Tientsin, or 
place poles in their courtyards when necessary—not an angry 
word was heard, and the line was got through with considerably 
less difficulty than is frequently experienced in England. The 
River Pei ho is crossed by a piece of submarine cable, with test 
boxes placed in the terminal poleson each side. The instruments 
used are Morse inkers, worked by Leclanché batteries. H. E. Li 
Hung Chang takes great interest in the work, and spends many 
hours in the office, which is one of the private rooms of his 
Yamen.—TZelegraph Journal. 

LIVERPOOL ENGINEERING SocieTy.—This society held its usual 
fortnightly meeting on the evening of the 26th ult., in the rooms of 
the Royal Institution, Colquitt-street. The chair was occupied by 
Mr. H. O. Baldry, ALOE, Vice-president. On the completion 
of the business of the society a paper was read by Mr. Dukin- 
field Jones, member, entitled ‘‘Some of the Advantages of the 
Metrical System in Engineering.” After first pointing out that 
the metre is generally supposed to be the ten millionth part of a 
quadrant of the earth’s meridian, he did not invite criticism on 
this point, as he observed that for all practical purposes it would 
be just as useful if it were the eleven millionth part. All that it 
is necessary to admit is that the metre isa convenient unit of 
measure and that its length is equal to the distance between two 
points on a platinum bar in Paris, and is equivalent to 3937079 
English inches. The subdivisions are one-tenth part or decimetre, 
the hundredth or centimetre, and the thousandth, or millimetre. 
He dwelt at some length on the inter-dependence of the metrical 
measures of length, capacity, and weight, pointing out that the 
litre or cubic decimetre is the unit of capacity, and the kilogramme 
the weight of a cubic decimetre of distilled water at the tempera- 
ture of 4 deg. Cent., and with the barometric pressure of 760 
millimetres, To illustrate the great saving in figures which may 
be effected in engineering operations by the metrical system, he 
exhibited two diagrams representing ordinary railway working 
sections, and stated that the one prepared on the metrical system 
had nearly 20 per cent. less figures than the section prepared with 
English measures, notwithstanding that they both represented pre- 
cisely the same cutting, and gave identical information at every 
= He concluded his paper by suggesting the probability of a 

ecimal coinage being introduced before the metrical system af 
weights and measures. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIEN NA.—Messrs, Geroip and Co., Booksellers. 

LEIPSIC,—A. Twietmeyver, Bookseller. 

NEW YORK.—Tnae Wittmer and Rogers News Company 
$1, Beekman-street. 





PUBLISHER'S NOTICE. 
*.* With this im; ion we publish as a Supplement, No. CV. of 
our Portfolio of Working Drawings, illustrating Goods Engines, 
Class B, on the London, Chatham, and Dover Railway, Every 


copy as issued by the Publisher contains this Supplement, and 
subscribers are requested to notify the fact should they not receive it. 











TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform corr that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed by the 
wine to nda end bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 

instructions. 
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*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain. 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
geod faith. No notice whatever will be taken of anonymous 
communications. 

J. H.—A letter lies at our office for this correspondent. 

N. F. (Bromley-by-Bow).— The 8l-ton gun has never been tested for range, 
but it is estimated that it would, with full charges and proper elevation, 
throw a@ projectile about twelve miles, 

J. Puarr.—Spon, Charing Cross ; or your own bookseller can get it for you. 

J. A. F.—We know of no other books than Johnson's ‘‘ Manual” and Agnew 
on “‘ Patent Law," which give the information ee want asto foreign law. 
Several little handbooks of the new German law have been published in 


Germany. 

A. J. M.—In the paper to which you refer, Mr. Barnaby expresses his joy at 
the acceptance by all the great shipowners in the United Kingdom of the 
Admiralty bulkhead condition. It is therefore only right to assume that 
the Canard Company are building their ships under this condition, and 
therefore your suggestion that they should find out the vessels already built 
satisfying the conditions, and divide their ship in a similar manner, is 
hardly necessary. 


HAND-WORKED ROCK DRILLS. 
(To the Bditor of The Bngwneer.) 
Srr,—Can any reader of Tuk Enoineer give me the name and address 
of a maker of a hand-worked machine which will bore holes for blasting ’ 
Finsbury-circus, Oct. 3rd. B. 8. 


GUASS STOPPERS. 
(To the Bditor of The Bngvneer.) 
Srr,—Will any correspondent kindly say which is the best machine for 
making pressed glass stoppers” R. H. M. 
Bristol, Sept. 28th. 


SUBSCRIPTIONS. 

Tae Enoineer can b¢ had, by order, from any in. town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) 

Half-yearly including doulienumber).. .. .. £0 14s, 64. 
Yearly (including two double numbers)... £1 9s. Od. 

credit occur, an extra charge of two shillings and sixpence per annum will 

bemade. Tue Exoinear is registered for transmission abroad 

Cloth Cases fur binding Tue Enuineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk Enatneer can he had, price 18s. each—Vols 
8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 48. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 

aareceived at the following rates. Subscribers paying in advance at the 
following rates will receive Toe ENGInrER weekly and post-free. Sub- 
scriptions sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 
rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Colum! British Guiana, Canada, Cape of Good Hope, Denmark, ¥ t 
France ( aris only), Germany, Gibraltar, India, Italy Japan, Malta, 

, 


Natal, Netherlands, New Brunswick, Newfoundland, New Soutb Wales 
New Zealand, Portugal, Roumania, Switzerland, Tasmania. Turkey, 
United States, West Coast of Africa, West Indies, China via South- 
ampton, £1 l6e. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
Singapore, Spain, Sweden, £1 lés. Chili, Borneo, and Java, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 

i measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment Alternate advertisements will be inserted with ali practical re- 
gularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLiveneD Berorne Six o’cLocn on 

wunspar Evening in xacu Wers. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tur Encineer, 163, Strand. 








MEETING NEXT WEEK. 


Lonpon ASsociaATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 
Saturday, Oct. 6th: ‘‘On the North Pole,” by Commander J. P, Cheyne, 
RN., F.R.G.S. 
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MARINE ENGINES IN THE NAVY, 


Marine engine builders of great experience assert that 

a large proportion of the disasters for which our ships of 
war are notorious are due to the circumstance that suffi- 
cient room is not allotted to the propelling machinery. 
Such a statement is entitled to careful consideration. The 
position of those who make it, their knowledge, and their 
reputation, entitle anything which they may say regarding 
machinery to receive attention; and, indeed the more care- 
mares examine this proposition themorereason shall we find 
for believing that it issubstantially true. But it is evident 
that there are two sides to the question. A marine engine 
may be cramped for space, either because the room in 
which it is placed is too small, or because the engine itself 
is too large. To put this in other words, all the space that 
is really necessary may be given to the machinery of a ship, 
but the engine may be made much larger than is really 
necessary ; or, on the other hand, the machinery may be 
of the smallest dimensions consistent with the proper 
rformance of its duties, and the engine-room may 
more contracted than it should be. It would 
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be possible to collect figures showing what is the 
average space in cubic feet allotted to marine engines in 
both our navy and our mercantile marine, and it would be 
found, no doubt, that the latter had the advantage. It 
would also be possible to determine how many cubic feet 
of space a pair of engines ought to be allow r horse- 
power indicated, and how few can be made do; but data of 
the kind are not available, because they have not been 
collected, and we can only reason on presumptive evidence 
that naval constructors will not give the builders of naval 
engines what they want. The latter assert, as we have 
said, that they have not space enough for their machinery, 
and we see no reason to doubt their statements. On the 
other hand, naval architects maintain that they give all the 
room they can spare, and more. If this be true, then it 
may be that the engines of our ships of war are too large. 
If all the space is supplied to a marine engine builder 
that can be afforded, and he persists in putting into it 
machinery which virtually will not fit, then the engines 
are too big, and the engine room is not too small, This 
may regarded as a broad principle. Let us assume 
that naval architects give all they can, and consider 
whether it may not be possible, since more room cannot be 
had, to make our engines smaller without real loss of 
efficiency. If this could be done, it is evident that the 
least advantage which would follow would be that 
marine engine builders could no longer charge the naval 
architect with a neglect of their interests and that of the 
British navy. 

It is well known that the largest and most powerful 
steam machinery in the world is to be found in British 
ironclads. Nowhere else can a single pair of engines be 
seen developing 8000-horse power. The cost of such 
engines is relatively enormous, the expense of constructing 
marine engines augmenting much more rapidly than their 
dimensions. Now, it is not too much to say that no real 
advantage is gained by fitting such a ship as the 
Bellerophon, let us say, with engines big enough to 
indicate 8000-horse power. This is no doubt a sufficiently 
startling proposition, yet before we have done we hope to 
make our readers see that itis sound. The sole reason 
why engines of such dimensions are employed is, that 
for limited periods, on one or two occasions, ships 
have to be driven at a very high velocity, say 14 
or 15 knots an hour. To this end, and to this end 
only, machinery is put on board which is really too large 
for the space which it is somehow coaxed to fit. 
To this end, and to this only, very large sums of 
money are wastefully expended ; and to this end, and to 
this only, all the resources of mechanical science are taxed 
by the marine engine builder. He guarantees that he 
will drive a given ship at a given speed for a few hours, 
and he takes his measures accordingly ; and he, and the 
designer of the ship, and the Admiralty, and every one 
else, are totally regardless of the fact that the price paid 
for the performance of the stipulated feat is out of all 
proportion to the value of the result. We do not for a 
moment deny that it is almost essential that ships of war 
should steam fast. But measured mile speeds are not the 
true speeds of any ship in the navy ; because under no 
circumstances which are likely to arise, is it possible to 
work the engines of a man-of-war in regular service up 
to the power which they developed on the measured mile. 
One day’s steaming will so far foul the tubes of a set of 
boilers that they will fall off by from 10 to 20 per cent. in 
steam producing powers. The picked stokers and the 
picked coal of the trial trip can never be had off the 
measured mile. Ships on service never can run up to 
their nominal speed, simply because their boilers will 
net supply sufficient steam of the required pressure. To 
this point we desire to direct particular attention, as 
much of what follows hinges on it. 

The power of steam machinery depends, other things 
being equal, altogether on the steam-producing capacity of 
the boilers which supply it. Now if a pair of marine 
engines are made of the proper dimensions to take all the 
steam which a set of boilers working at the rate of 
8000-horse power per hour can supply, it is clear that they 
must be too large for boilers which can only supply 
steam enough to work them up to 5000 or 6000-horse- 
power. We do not think this proposition will be disputed. 
We have seen that engines are made which work 
up for only one day in their lives to 8000-horse 
power, and that for this one day the boilers supply 
8000-horse power of steam, but it is nearly certain 
that for the remainder of their career the boilers will 
supply at most but 6000-horse power of steam. It follows, 
then, that the engines are really much larger than they 
need be. They are larger by 2000-horse power, and they 
are made so much larger only for the sake of a showy and 
brief performance, particulars of which will sound well 
when the Navy Estimates are being moved. Thus 
permanent mischief is done to the ship; she is con- 
demned to carry many tons of unnecessary dead weight 
to the end of her life; her engine-room is crowded with 
machinery, and the machinery itself is so packed into 
all but inaccessible places, that it is next to impos- 
sible to keep it in order. A great deal would be gained 
if the authorities would content themselves with engines 
properly proportioned to the boilers which supply them 
with steam. It must be clearly understood that we 
do not advocate any reduction in the capacity of 
the steam generators used in the navy, but we do 
advise the use in future of engines considerably 
smaller than those which now find favour. It will 
be urged, perhaps, that if smaller engines than those 
actually in her were fitted to such a ship as the Bellero- 
phon let us say, she would be much slower than she is. 
This is a complete fallacy. The speed of a ship is not 
determined by the size of her engines, but by the steam 
generating powers of her boilers; and if these can work 
up to 6000-horse power and no more, the speed of the ship 
will be that proper to 6000-horse power, no matter what 
the dimensions of the engines may be, so long as they can 
use 6000-horse power of steam to — The power 
of a pair of engines may be approximately expressed as 
varying as the squares of the diameter of their cylinders, 











Thus, if a pair of 110in. cylinders are required for 8000- 
horse power, then a pair a little over 102in. in diameter 
would suffice for 6000-horse power. We need not stop to 
oman out how much space, weight, and expense would 

saved by a reduction apparently insignificant, but vir- 
tually enormous in its cates «9 

The adoption of engines of just the size suitable to the 
normal practical efficiency of the boilers would render it 
impossible to obtain a high measured mile speed. A ship 
which would make 15 knots with 8000-horse power would 
make but 13°6, or thereabouts, with 6000-horse power. 
But then this last would be a true speed—one which the 
ship might be relied upon to attain at any time during the 
first three or four years of the life of her boilers. On the 
measured mile, if her boilers were pressed, it is possible 
that they would blow off hard, her engines being too small 
for them under the conditions of firing ; but during subse- 
quent service it would be found when the engines were 
running at full speed that far from steam being wasted 
at the safety valves, the energies of stokers would be taxed 
to keep the pressure within five pounds of that to which 
the valves were loaded. Again, as ships of war are for the 
most part worked at very low powers indeed when cruis- 
ing, it is evident that a considerable economical advantage 
would be gained by a reduction in the dimensions of their 
machinery. We shall in an early impression place some 
remarkable facts, the result of direct experiments made to 
settle this point, before our readers. eanwhile, it will 
suffice to say that some of our ironclads are now using 
as much as 15 lb, of coal per horse-power per hour when 
cruising, nearly half of which might be saved if the 
engines were more nearly of a size suited to the boilers. 
In conclusion, we would point out that we have no inten- 
tion of deprecating measured mile trials. We know that 
they supply useful information, and show at what speed a 
given ship may be driven by a given power; but this has 
nothing whatever to do with the suggestions we have 
made, or the arguments we have adduced in their 
favour. It is, we venture to assert, impossible to prove 
that any advantage can result from fitting ships of 
war with engines too big for their boilers; but this 
is done now every day. In short, it is the regular 
practice. We cannot too strongly insist that it is altogether 
defective; and we urge the advisers of the Admiralty 
to quietly take the opinions of marine engine builders 
throughout the country on the subject. They will find 
them perfectly unanimous in admitting that the fighting 
speed of her Majesty’s ships would not be reduced if they 
were fitted with smaller engines than the enormous 
machines now put on board simply because it is con- 
sidered necessary that these ships should be driven, once 
in their lives, and for a few hours only, at a velocity which 
they never subsequently approach. 


EMERGENCY BRAKES. 

ALways in accord with those who regard continuous 
brakes as essential to the safety of railway passengers and 
the promotion of the best interests of railway com- 


| panies, we have taken care that our readers shall be fully 


acquainted of all that is being done to supply information 
concerning them. In the pages of this journal will be 
found accounts of the most important experiments that 
have been conducted with train-stopping appliances in this 
country and abroad. It is not easy to read what we and 
others have written on this subject, without perceiving that 
not only is it possible to produce good and efficient con- 
tinuous brakes, but that the popular feeling in their 
favour grows stronger day by day. At first reluctant to 
interfere, full of doubt, and uncertain what to say, the 
Board of Trade left railway companies to do as they pleased 
in the way of providing brake power. Very few years have 
elapsed since the extreme stipulation of the Government 
extended no futher than that a brake van should be 
invariably interposed between the engine and the rest of 
the train. As the circumstances of collision after collision 
were investigated, the officers of the Government became 
more and more exacting. They stated in their reports 
time after time that such and such accidents, attended with 
more or less loss of life, could have been averted had 
sufficient means been provided for stopping the trains con- 
cerned in the catastrophes. The number of brake vans 
was increased, and grave censure fell on the company which 
ran a passenger train of more than fourteen carriages with 
fewer than three brake vans. Even this was found to be 
insufficient. Enterprising inventors convinced unwilling 
railway men that continuous brakes could be made and 
worked with success. Then a Government commission was 
appointed. The Trent trials were carried out in England, 
and information from various sources was collected, and at 
last the Board of Trade has begun to speak in a way that 
cannot be mistaken. It is a curious fact that the great 
opposition to the use of continuous brakes has been sup- 
plied by locomotive superintendents, and this opposition 
has never taken a more perilous form than that which it 
has assumed on the London and North-Western Railway. 
Mr. Webb, the locomotive superintendent of the line, has 
persistently opposed the regular use of a continuous brake 
on the trains worked under his control. It would be com- 
paratively easy for the Board of Trade now or in the 
immediate future to deal with a company which obstinately 
refused to act on the suggestions of the Government, which 
are not far removed in their nature from commands. But 
although the North-Western Company will not use con- 
tinuous brakes, they disarmed the Board by fitting them 
toa very large number of their passenger trains, and they 
can thus far answer complaints, their policy being iden- 
tical with that of the man who, living in a Norwegian 
town where a law enacted that every one should carry a 
lantern and candle when in the streets at night, complied 
with the law to the letter by taking a lantern and candle 
out with him, but broke it in the spirit by refusing to light 
the latter. , 

The continuous brake fitted to passenger trains on the 
London and North-Western Railway is the Clark chain 
brake improved by Mr. Webb. The latter gentleman has 
apparently so little confidence either in the apparatus or in 
his drivers and guards, or both, that he will not permit it 
to be used save in cases of emergency. It is, in a word, an 








944 


THE ENGINEER. 





Oct. 5, 1877. 





— 





‘emergency brake, and resort is to be had to it only in the 
last extremity. His argument is that the use of efficient 
means of stopping trains tends to demoralise the men in 
charge of a train, and must be productive of greater evils 
than those which they are intended to obviate. This argu- 
ment we may put on one side as requiring no serious con- 
sideration, because, if carried to its full extent, no brakes 
whatever should be fitted to a train, lest those in charge 
of it might be rendered too confident in their powers of 
arresting its motion within a given distance. But the 
fatal objection to Mr. Webb’s emergency theory is, that 
when a brake is not regularly used it is pretty certain to 
be found inefficient when it is wanted. Mr. Webb is not 
blind to this truth, and an order exists that all trains fitted 
with the emergency brake shall have its efficiency tested 
on the first occasion which presents itself after the train 
has started. Thus, a train leaving Euston for the North, 
should be stopped at Willesden by the continuous brake. 
This is theory. In practice nothing of the kind is done, 
save once in a way. Even if it were done, it would not 
ay: very efficient in bringing about the required end. 

ut anyone who will spend a couple of hours on the 
platform at Willesden can see for themselves that it is not 
done—unless, indeed, this article may bring about a better 
state of things fora time. ‘Tested or not tested, however, 
the emergency brake is not to be trusted. A report just 
issued by the Board of Trade so powerfully demonstrates 
this fact, while Mr. Webb’s theory is at once so plausible 
and so fraught with danger, that we shall make no apology 
for dealing with the report in question at some length. 

On the 15th of last August the engine, tender, brake 
van, and front wheels of the first carriage of the 10 a.m. 
Scotch express from Euston, left the rails at a spot about 
1400 yards north of Moore station, not far from Warring- 
ton, in consequence of three lengths of rails having been 
taken up by the platelayers. The train consisted of an 
engine and tender, three vans, and eleven carriages. The 
first three carriages were fitted with Webb and Clark’s 
chain brake coupled tothe engine and front van. Then 
came two unbraked carriages ; then two more, fitted with 
the chain brake and coupled to the middle van. These 
were followed by three carriages and the tail van, all 
fitted with the brake; and last came a single unbraked 
earriage, to be dropped for Blackpool. There were thus 
fourteen vehicles in all, of which eleven were supplied 
with brakes. Three guards and the engine driver and 
stoker could operate simultaneously to stop the train 
The line is worked on the absolute block system, Moore 
signal cabin being a block station, provided with a down 
distant signal 804 yards south of the cabin, and a down 
starting signal 14 yards north of it. Approaching Moore, 
going north, the line falls at the rate of one in 510, but 
through Moore, to and beyond the scene of the accident, 
it is practically a dead level, falling at the rate of one in 
3474 only. Special notice was given to all drivers and 
guards that the line was being relaid between Moore and 
Warrington. 

When the train reached Moore it was running at fifty 
to fifty-five miles an hour. The signals were off, but a 
flagman was stationed in such a place that he was seen by 
the uriver when about 150 yards south of Moore. Every 
effort was then made by the driver to stop the train, but 
he states definitely that although he had done all that lay 
in his power to get the continuous brakes applied, they 
“did not go on until the train had got within a quarter of a 
mile of the gap, and then there was a perceptible check to 
the speed, it falling to about twenty miles an hour. I 
have reason to think the continuous brakes were not acting 
properly, for on getting off the engine directly after the 
accident, I found the tires of the carriages cold, those of 
the brake-vans warm, and those of the tender hotter.” The 
evidence of the first guard adds very little information to 
that supplied by the driver. The second guard states that 
he applied his hand brake first, but did not put on the 
chain brake until he was within 300 yards of the gap, 
“but it did not seem to produce any perceptible effect, not 
what I have known it do before. I had not tried it on the 
first stop at Willesden, nor had it been tried before on this 
journey.” The third guard put on the van brake, but did 
not apply the continuous brake until the train was close to 
the gap. “I did not notice,” he says, “that the applica- 
tion of the continuous brake materially diminished the 
speed.” Now let us realise what all this means. We have 
here a train by no means excessively heavy, provided not 
only with three van brakes besides that on the tender, but 
with continuous brakes as well, which cannot be stopped 
until it has traversed, nearly on a dead level, a distance of 
1500 yards, in spite of the utmost exertions of the driver 
and stoker to pull up. If the driver had not been a 
cautious and careful man, who realised the gravity of the 
situation at a very early moment, we should have to 
record a frightful catastrophe. It is very clear that the 
= played in the whole transaction by the emergency 

rake was quite contemptible. Either it was not 
used in time, or it refused to act when the cords 
by which it is thrown into gear were pulled. Adopt 
which alternative we may, the lesson conveyed is 
equally instructive, the blow dealt to Mr. Webb’s system 
ot working equally severe. It is an essential part of that 
system that the responsibility of stopping the train shall 
be divided, and if the guards do noi at once realise the 
risk they are incurring, they will fail the engine driver in 
his direst need. It is well known that in many cases it is 
a question of a couple of seconds at the most in the appli- 
cation of a brake whether an accident will or will not 
occur. How can three or four men be trained to act 
simultaneously in a long train? Col. Hutchinson, 
by whom the circumstance was investigated, is, we 
are happy to say, fully alive to the defects and 
perils of the emergency system. Should any railway 
man dream of following the example set by one of 
the greatest railway companies in the world, we 
would beg him to pause, and read the following 
passage :—“ The restriction of the use of brakes,” says 
Col. Hutchinson, “To emergencies is, I think, ttite 
sufficient to account for their not being in good Sorking 
order. The mere trial of them on the first stop after 





starting can hardly bring to light any defects; and even 
this test had not been applied in the case of those attached 
to the Perth and Edinburgh carriages. Independently of 
this, when a driver is not in the habit of using a brake 
habitually he is apt to overvalue or undervalue its power, 
or even—as in the case of the collision at the Wyre cross- 
ing, Preston, on the 17th of March, 1876—to forget that 
he has such an appliance at his command. I trust, there- 
fore, that the occurrence of this accident will induce the 
directors of the London and North-Western Railway 
to reconsider the subject of continuous brakes as now 
in use on their line. As at present arranged and 
used, it can hardly be maintained that the safety 
of the public is provided for as far as is practicable.” 
We may add that to us the emergency system appears to 
involve one of the most dangerous a which can 
possibly exist. It gives a good brake no chance of fair 
use, and it aggravates tenfold the defects of a bad one. Let 
us hope that Mr. Webb’s experiment will constitute after 
all but a brief episode in the history of the adoption of 
cdutinuous brakes. No one has been killed by an 
emergency brake yet; and it is not likely that, in the face 
of Col. Hutchinson’s verdict, it will now have a chance of 
doing much harm. Such a failure as that which we have 
recorded may be more instructive than a hundred successes. 





THE ELECTRIC LIGHT IN WORKSHOPS, 

THE electric light is being used to a considerable extent as a 
substitute for gas—or, we might almost say, for daylight—in 
France, and there is no reason why it should not be employed 
here in the same way. The objection that it throws inconvenient 
black shadows is easily overcome by the use of two lights, so 
that one may illuminate the shadows cast by the other, One 
lamp usually lasts for from three and a-half to four hours, at the 
end of which time new carbons must be inserted. This, how- 
ever, is the work of but a few seconds, so that the temporary 
extinction of light is not materially inconvenient, especially if 
more than one lamp is used. As a general rule one lamp will 
Uluminate sufficiently an area of 5120 square feet in a machine 
shop, half that area in a printing or weaving establishment, and 
four times that area on a quay, shipyard, or other locality where 
tine work is not carried on. With these data it is easy to deter- 
mine the cost of installation, knowing that of the complete 
apparatus. In France the expense of the latter, according to 
tue Scientific American, including lamp, magneto-electric machine, 
wires, &c., is about £96, As to practical results, the following 
information will no doubt interest many of our readers: The 
Gramme Company use a single lamp in their principal workshop. 
it has operated regularly for four years, and the average 
expense, incidentals included, has not exceeded 6d. per hour. 
[he room lighted is 16ft. high, and 1468 square feet in area. 
{wenty-four gas burners were previously used. At the 
Du Commun Works at Mulhouse, four lamps, worked by a 
Gramme machine, are employed in the foundry which has nearly 
16,000 square feet area. The lights are attached to crossbeams 
16ft. above the floor. The first cost was £400, or about that of 
250 gas burners. The light obtained exceeds that of 400 
ourners. Messrs. Saulter, Lemonnier and Co., of Paris, are 
well-known manufacturers of lighthouse lanterns. Their prin- 
cipal workshop consists of two bays or sections, each 96ft. long 
by 80ft. wide ; the intermediate space is 32ft. in width. On the 
lower floor are machine tools, and on the story above the pattern- 
makers and moulders work. Each of three Gramme machines 
maintains a light equal to 100 gas burners, and the three lamps 
illuminate all the shops sufficiently to admit of the use 
of tools of precision, requiring delicate adjustments. The 
electric machines are fixed in the engine-room, and are driven at 
the rate of from 850 to 900 turns per minute. About 2-hurse 
power is required to operate each machine. Carbons are con- 
sumed at the rate of 2‘7in. per hour, and cost about 20 pence 
per yard, so that each machine, equal to 100 Carcel burners, 
costs for maintenance 2° cents per hour plus the expense of 
motive power. We could easily extend our list, but we fancy 
that two more examples of the regular application of the electric 
light to industrial purposes will suffice. In one cotton mill 
the room on the first story is 10ft. 6in. long by 66ft. Gin. 
wide. Two lamps here illuminate ten self-acting mules. The 
Gramme machines are placed at the extremity of the shops, and 
are worked by the main engine. The lamps are fixed 63ft. apart 
and are suspended at a height of 10ft. Sin. This arrange- 
ment proved successful under the bad conditions of very 
low ceilings. The apartment in the second story is 
much smaller, and one lamp suffices for five mules. 
At the goods station of La Chapelle, Paria, the space to be 
illuminated consists of a shed 192ft. long, 80ft. broad, 25-6ft. 
high ; a court 64ft. wide, and a wagon house 224ft. long, 48ft. 
wide, and 25ft. Gin. high, The shed is lighted by two lamps 
placed at a height of 5ft., and arranged in lanterns, the glass of the 
lower part of which is painted white, so that the eye is not 
dazzled by the electric arc. The light is sufficient to allow 
of the business in all its details being carried on. The engineer 
of the station reports that 25 per cent. less men are now 
needed for night work. One Jamp suffices for both house and 
courtyard. These facts are very suggestive, and it is worth notice 
that some of the gas companies are already manifesting uneasi- 
ness in this country. At recent meetings of certain gas com- 
panies allusions were made to the electric light, and the share- 
holders were told they had nothing to fear. A reduction was 
also made in the price of gas. 


IMPROVED RAILWAY CARRIAGES. 

Or late years nothing in connection with the management of 
the leading railways of this country has been so continuously 
progressive as the improvements which have been effected in 
the mode of constructing passenger rolling stock. Ten years 
ago or so back, the third-class carriages of most of the English 
lines were of the most hideously bare and uncomfortable type 
imaginable, and were to be dreaded, alike in summer and in 
winter. In the hot weather they were little better than ovens, 
and in winter their unfortunate occupants were fairly liable to 
be frozen. The second-class compartments were, it is true, a 
little better, so far as the seating was concerned, but even they 
were very inferior in all respects, and the first-class carriages 
were but gloomy prisons. But there came a time of more earnest 
and active competition, and the great trunk lines began to culti- 
vate the passenger traffic, because they saw in it one of their 
most reliable and expansive sources of income. Presently third- 
class passengers began to be conveyed by express trains, instead 
of being condemned, on long journeys, to perpetual calling 
at roadside stations, The Midland Railway made the bold 
experimént of altogether dispensing with second-class carriages 
—an experiment which is even yet alluded to by the officials of 
the other great companies in tones of mournful reproach, With 
this, too, there came a general reduction of through fares and, 





almost immediately, much better terms to the public iu respect 
of return tickets and other bookings. Next came the Pullman 
cars on the Midland—a venture which has not as yet completely 
justified itself. Now, we are again told that this same reform- 
ing company have decided to adopt, permanently, a new style of 
carriage, the first-class to be almost similar to the Pullman 
drawing-room car, and to be open throughout, with the excep- 
tion of a small, “quiet,” room at the end of each coach, into 
which persons of retiring disposition may retreat if they feel 
so disposed, The third-class carriages are to be on the same 
general plan, but will, necessarily, be less luxuriously fitted up. 
The carriages will be carried on bogies. We shall thus have 
something which will combine all the advantages of the American 
and English systems on construction. 








REVIEW. 


Outlines of an Industrial Science, By Davin Syme. London: 
Henry S. King and Co. 1876. 

Works on what is called political economy stand upon 
the very outermost verge of those whose subjects are such 
as to entitle them to notice in our columns, There are 
two grounds, however, though neither of them very 
weighty, which seem to justify some reference from us 
to this little work. One is that there appears an 
increasing tendency on the part of all those functionaries 
who pull the wires of our educational system to gradually 
introduce political economy in some shape or other as a 
part of elementary education, though a subject less fitted for 
the development or guidance of the immature intellect than 
political economy it would in our judgment be difficult to 
find. Another motive for noticing the work here is that 
it shows that political economists themselves are at last 
beginning to see that many of their cherished plausibili- 
ties—or, as they are pleased to term them, “laws”—rest 
upon very doubtful foundations; that, in fact, no science 
of political economy so far really exists, if indeed it may 
be last that such a system of human knowledge as shall 
embrace, in fact, all that men do—quicguid argqunt homines 
—with all the innumerable and even untraceable motives 
that determine human actions, can ever become a science 
in any other sense than that loose application of the word 
in which now-a days it is applied to any ordinary setting 
forth of facts or opinions. 

Dr, Whewell, in his history and philosophy of the induc- 
tive sciences, set the bad example of this confused and 
loose use of the word science when he admitted amongst 
inductive sciences those which he calls the “ classifacto 
sciences,” such as entomology, conchology, &c.—indeed, all 
those which relate to merely descriptive natural history. 
These are not sciences, but rather descriptive classified 
catalogues; however they may touch at certain points other 
branches of knowledge which are truly sciences, That 
which is ascience must always admit of a precise and intel- 
ligent definition, and of one only. We may judge in some 
degree of the scientific pretensions of political economy 
by perusing the varieties of definitions, all given by 
renowned professors of political economy, which our author 
places together in three pages. As to these, our author 
says, “ that if the object of political economy is to investi- 
gate the nature of the laws which regulate the production 
and distribution—and, according to some, even the accumu- 
lation and consumption—of all things which constitute 
wealth, there would absolutely be no limit to the inquiry 
which would embrace an investigation into the nature of, 
and the laws which govern, everything under the sun.” 
And in connection with these our author proceeds: “ As, 
therefore, the term political economy is misleading, even 
when applied to the subjects discussed under that head, 
and as it is even less appropriate to the scope of the fol- 
lowing inquiry, I have preferred the term ‘ industrial 
science,’ as being more suitable, every way considered.” 
And our author then proceeds to explain what he means 
by industrial science. Although the passage is some- 
what diffuse, we had best give it in his own words :— 
“When we look around us we find mankind actively and 
incessantly engaged in operations of, various kinds, and all 
of them entailing labour of a more or less painful charac- 
ter. They plough, they sow, they reap. They clear 
forests, reclaim swamps, and change the face of nature. 
They make roads, construct bridges and railways. The 
build workshops and palaces. ‘They cover the land wit 
cities, the sea with ships. They work up the raw material 
of the field, the forest, and the mine into finished manu- 
factures, and carry these to the most distant places of 
the earth. And along with all this there is a continual 
process of exchange of products carried on between man 
and man, and between one country and another. Every- 
one is producing something that some one requires, and 
every thing produced is exchanged for stiee else ; 
commodities for services, services for commodities, and com- 
modities for commodities, The whole human race appears 
to be perpetually occupied in making and unmaking, in 
buying and selling, in producing and consuming; ani 
this process is going on from day to day, from year to 
year, from one generation to another, without intermission. 
Why this restlessness, this incessant activity, this enor- 
mous expenditure of human energy! ‘These are the 
eB which constitute the subject-matter of that 

ranch of the science of man which | venture to call 
industrial science. We have a science of mental action, a 
science of moral action, and a science of social action ; 
why should there not be also a science of industrial 
action?” Here is, indeed, a new name for political eco- 
nomy, which does not seem to make the subject or its 
limits a bitclearer than before. To what does “industrial” 
epply, or what does it mean? It was first employed, we 
believe, by the French a century ago as applied to the 
manufacturing arts, and always been vaguely used. 
The title here might induce many to suppose that 
the book before us was a large and comprehensive 
treatise on the principles that regulate all industries 
were it possible to systematise these, but the real 
scope of the authors work is to point out some at 
least of the fallacies and shortcomings of the doctrines of 
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political economists, and to indicate how completely these 
doctrines have ever failed to become practical rules or 
guides in the conduct of human affairs. In the great 
famine of Orissa of 1866 the Government of India pro- 
fessed to be guided by a rigid adherence to the profoundest 
political economy, and the starving people were left to die 
unhelped. In the last famine in Northern India political 
economy was cast to the winds, and in the most un- 
scientific manner food was given away, and the lives 
of the people were saved. Which did best for 
humanity ? Another and amusing instance of the practical 
inutility of political economy, and the absurdities often 
involved in a pragmatical adherence to its rules, was exhi- 
bited in the reply made by Mr. Bright, when a member 
of the late Gladstone Government, to a deputation which 
waited upon him as Minister to request a more effective 
legal stoppage to adulteration in articles of food not ex- 
cisable, “ for in these, but these alone, and for the sake of 
the revenue, Government looks sharp after adulteration.” 
His reply was that adulteration was one of the modes of 
competition, and therefore it would be contrary to all 
scientific principles to interfere with it; and nothing was 
done. But since then the Food Adulteration Act has 
been passed, and food examiners and analysts scattered all 
over the country. 

The best chapter in this little work is that on “Com- 
petition,” which enters at some length and with a good deal 
of insight and wisdom into this very subject of adultera- 
tion, A treatise on industrial science would seem neces- 
sarily to embrace all that can be reduced to rule in the 
successful management and conduct of both masters and 
men, and all in authority between these in all and every 
great hive of industry, and what concerns the State in its 
interference with the management and conduct of all great 
hives of industry, whether in getting at the raw material 
afforded by nature, or in converting these for the innu- 
merable purposes of human wants and wishes. But the 
reader will be disappointed who seeks for light upon any 
of these subjects in this volume. At a distance its title 
seems to suggest an elementary systematic work ; but on 
perusal it will be found to be a controversial criticism on 
some of the accepted doctrines of the political economists. 
To those already acquainted with the general outline of 
the doctrines held by the different sects or schools of 
political economy, Mr. Syme’s work is suggestive, and 
not without value, but no beginner will find it a book 
from which to gather up his early notions of the “dismal 
science.” 








HORIZONTAL COMPOUND ENGINE. 

We illustrate at page 242 a horizontal compound engine of 
excellent design, manufactured by the Avonside Engine Com- 
pany, Bristol. The engine was one of the objects which secured 
the interested notice of many of those who visited the company’s 
works during the recent meeting of the lustitution of Mechanical 
Engineers in Bristol. It is provided with automatic expansion 
gear in the form of a link, operated by the governors, which are 
of Widmark’s split ball type, and which are very sensitive in 
action. ‘The crank shaft ends at a short distance from each bear- 
ing with a face coupling disc, the short piece carrying the fly- 
wheel being fixed to a similar coupling disc totbatseen in the upper 
view. It will be particularly noticed that the wall box support- 
ing the fly-wheel and main spur wheel bearing is of such form 


on drawings. Before being lagged, the boiler is to be tested in the 
Pp of the pany’s | tive superintendent, or his in- 
spector, to a pressure of 200 lb, per square inch with water, and 
afterwards to 150 lb. per square inch with steam, and it must be 
—— tight under these pressures. Dimensions: Length of 

arrel between plates, 10ft. 3fin.; diameter, outside, 4ft. 3in.; 
thickness of plates 4in.; thickness of tube plate. jin.; thickness of 
dome plate, ;;in. ; diameter of rivets, }3in. Firebox shell : Length, 
outside, 5ft. Shin ; breadth at bottom, outside, 4ft. lin.; bottom of 
foundation ring below centre line of boiler, 5ft. jin.; thickness of 
side, top, and back plates, }in.; thickness of throat plate, Sin. ; 
diameter of rivets, }in.; diameter of foundation ring rivets, jin.; 
height of centre{line of boiler from rail, 7ft. 

Fire-box and Spark Arrester.—Plates for smoke-box and door 
to be of BB Staffordshire iron, having a perfectly smooth surface. 
The rivets are to be countersunk outside. All nuts in the smoke- 
box to be of hard brass, and made with acap. A cast iron grate 
for arresting sparks to be supported on angle irons in the smoke- 
box in a horizontal gee just below top of blast pipe. Care 
must be taken that this grate fits accurately round the steam and 
blast pipes. Dimensions : Length of smoke-box, outside, 2ft. 9}in ; 
width on centre line of boiler, outside, 4ft. 11jin.; thickness of 
plates, j;in.; section of angle iron, 24in. by 2hin. by }in.; section 
of ring round door hole, din. by #in.; diameter of rivets, §in.; 
pitch of rivets, about 2#in. 

Chimney.—To be made of BB Staffordshire or Yorkshire iron ; 
joint to be made with a butt strip, and the rivets to be counter- 
sunk on the outside. The bottom to be quite free from hammer 
marks, and to be carefully fitted to smoke-box. The top, of cast 
iron, to be made to drawing. Dimensions: Height of top of 
chimney from rail, 13ft. 4in.; diameter inside at top, lft. 6in.; 
diameter inside at bottom, 1ft. 44in.; thickness of plates, tin. 

Ash Pan.—To be made, as shown on drawings, to hold water, 
and to be fitted with a door or damper front and back, each to be 
worked separately from the foot-plate ; the damper rods to be on 
right-hand side of engine. A wrought iron grate to be placed in 
exch door opening, and arranged so as to hinge inwards. Dimen- 
sions: Thickness of plates, gin.; depth of ash pan, 1ft. 2hin.; 
width of ash pan, 3ft. 6in. 

Fire-box.—The fire-box and stays to be of copper of the very 
best quality, and obtained of Messrs. Grenfell and Sons, Vivian and 
Sons, Everitt and Sons, orother approved makers, The staysto be of 
the very best soft rolled copper bars. The plates to be annealed, and 
to stand a test of being doubled cold without showing any sign of 
fracture. The sides and crown to be in three plates, the crown 
plate to be curved, as shown, and stayed to roof bars by bolts 
turned where they go in to the plate ; these bara are to be con- 
ne>ted to angle irons on the casing plate hy sling stays. Great 
care must be taken to bed the ends of the roof bars accurately on 
the fire-box plates. The copper stays are to be tightly screwed 
into the fire-box and casing plates, and to be neatly rivetted over 
at the ends, the thread being turned off the portion of stay 
between the plates Six palm stays to be placed in the posi- 
tions shown on the barrel of boiler, the outer ends of the 
copper screws to be neatly rivetted over. A brass plug, 
with fusible centre, to be inserted in the crown of fire-box. 
Dimensions: Length at top, outside, 4ft. 11}in.; length at bottom, 
outside, 5ft. lin.; breadth at bottom, outside, 3ft. 6in.; depth, 
inside, 5ft 8hin.; water space at bottom, all round, 3iv.; thickness 
of plates, jin.; thickness of tube plate, }3in. and }:n.; diameter of 
fire-hole, 1ft. 3in.; section of fire-hole ring, 3hin. by 3in.; roof 
bars, eight depth, six to be 6in., two to be 5in ; thickness, two 
plates, each jin.; diameter of roof bar bolts, gin.; diameter of 
copper rivets, t#in.; diameter of copper stays, jin ; average dis- 
tance of copper stays apart, 4in.; diameter of palm stay screws, 
copper, lin. 

Tubes.—To be of copper, solid drawn, of either Everitt’s, 
Green’s, Wilkes,’ Birmingham Battery Company's, Broughton 
Copper Company’s, or other approved make. To be carefully 
secured by a roller tube expander, and ‘iixed with ferules at the 
fire-box end. Ferules to be of ferule steel, and to go into the 
tubes a tight driving fit. Dimensions: No. 204; length between 














tube plates. 10ft. 7Zin.; diameter outside, 1}in.; diameter outside 
at smoke box end for a length of 3in., 1j:n.; thickness at fire-box | 
end. No. 10, B W.G.; thickness at smoke-box end, No. 12, B. W.G.; | 


Slide Valves and Spindles.—To be of gun-metal, with spindle 
frames of best Yorkshire iron, of the form shown on drawings. 
The valves to have 4in. holes drilled in the face. Dimension: Lap 
of valve, lin.; lead in full gear, ,2.in.; centre line of valve above - 
true centre line of cylinder, lin. “ 

Valve Motion.--Ail wrought iron for the valve motion to be best 
iron, and the working and rubbing surfaces to be thoroughly case- 
hardened and finished in the best manner, Expansion link to be 
lifted at the middle, the reversing shaft being above the motion 
and behind the link. The motion pins to be of bestiron, thoroughly 
case-hardened and accurately fitted. Eccentric sheaves to be in two 
pieces, the smaller piece being of best iron, and the larger piece of 
cylinder metal. Eccentric straps to be of wrought iron, fitted with 
white metal liners. The intermediate spindle guides to be of cast 
iron, bushed from either end with gun-metal bushes, and to have 
oil boxes cast on. Dimensions: Length of expansion link between 
centres, 1ft. 44in.; length of eccentric rods, 4ft. lin.; diameter of 
motion pins, 1}in.; length of lifting links,1ft. 3in.; throw of eccen- 
tric sheaves, 3}in. 

Slide Bars and Slide Blocks.—Slide bars to be of cast steel from 
the same makers as piston rods, and to be provided with brass oil 
syphons to drawing. The slide blocks to be sound castings of 
cylinder metal, and free from all defects. Dimensions: Width of 
= e bar, 2jin.; thickness, 2in.; length, 4ft.; length of slide block, 

2in. - 

Reversing Gear.—Reversing to be performed by means of a 
screw arrangement working in a cast iron guide, firmly supported 
on the right-hand side of foot-plate. This must be made strictly 
to drawings. 

Connecting Rods.—To be of best Yorkshire iron, forged in one 
length, without welding, brasses to be lined with white metal. 
Dimensions: Distance of centres, 6ft. lin.; diameter of bearing— 
big end, 74in.; diameter of bearing—small end, Sin. . 

Coupling Rods.—To be of Bessemer steel of approved make, 
To be made with solid ends and gun-metal bushes. Each rod to 
be le aya solid, in one length, the joint being behind the driving 
crank pin. 

Coupling-rod Pins.—To be of crucible steel of approved make, 
or wrought iron case hardened, accurately turned to gauge, and to 
be exact duplicates one of the other; to be forced into the wheels 
by hydraulic pressure, the inner end to be afterwards rivetted over ; 
the outside end of pin to be fitted with a washer and taper pin, as 
shown on drawings. 

Azles.—To be made of crucible cast steel, of Vickers, Sons, and 
Co.’s make; all corresponding parts to be of an exact size, and 
made to template, so that they may be interchangeable, and each 
axle must be clearly stamped with the maker’s name. Dimensions. 
Crank: Diameter in middle, 7in.; diameter on wheel seat, Qin. ; 
diameter of journal, 7}in.; length of journal, 74in.; diameter of 
crank pin journal, 74in.; distance apart of centres of cranks, 
2ft. 4in.; distance apart of centres of journals, 4ft.; cross section 
of crank arms, 12in by 4}in. and 12in. by 44in.; throw of cranks, 
l3in. Straight: Diameter in middle, 7in.; diameter on wheel 
seat, 9'n.; diameter of journal, 74in.; length of journal, 74in.; 
distance apart of centres of journals, 4ft. 

Axle Boxes and Horn Blo: ks.—Axle boxes to be of the very best 
gun metal, lined with white metal, and fitted with cast iron keeps 
arranged for spring lubricating pads. Every axle box must be 
made accurately to dimensions, so as t» be int: rchangeable with an 
or all the engines. The horn blocks to be solid, of Vickers’, 
Cammell’s, Taylor’s, or other approved make of cast steel, provided 
with adjustable wedges and securing bolts. The horn stays are to 
clip both the frame and the horn block in the manner shown on 
drawings. The horn blocks must be accurately bedded on to the 
frames, and great care must be taken to fit the horn stay accurately 
to both frame and block. 


(To be continued.) 








A BoarD OF ADMIRALTY FOR THE UNITED STaTEs. — On the 
20th of June.last chief engineer W. W. W. Wood, USN., late 
Chief of tie Bureau of Engineering, addressed a letter to the 
Hon. Benjamin A. Willis, Committee.on Naval Affairs, House of 
Representatives, arguing against the adoption for the United 


distance apart of centres, 2}in. *| States Navy of the English system of a Board of Admiralty. 
Safety Valves.—To be of the kind known as ‘‘ Ramsbottom’s Referring to an article in THE EnGINEER of January 26th, 
duplex” safety valves, to be fixed on the fire-box casing. The | 1877, Mr. Wood says :—‘‘ Though my duties have been such as to 


as to be capable of also embracing the pinion bearing. The two 
wheels are thus maintained with the proper distance between 











their centres, and the connection of the two bearings, thus in one 
wall box, makes a sound job not easily otherwise obtainable. 
The principal dimensions of the engine are as follows :— 
Diamete: of high-pressure cylinder, 18in.; diameter of low-pres- 
sure cylinder, 34in.; stroke of pistons, 3ft.; diameter of air pump, 
9lin.; stroke of air pump, 3ft.; diameter cold water pump, 6in.; 
stroke cold water pump, 3ft.; double acting ; working pressure 
intended, 60 lb.; number of revolutions, 50 per minute, 








SPECIFICATION OF GOODS ENGINES FOR 
THE LONDON, CHATHAM, AND DOVER RAIL- 
WAY. 

Tue following is the specification to which the goods 

engines of which we give working drawings this week, was 

built. The engines were designed by Mr. W. Kirtley, 

Locomotive Superintendent of the London, Chatham, and 

Dover Railway. They have been at work about eighteen 

months, and have given perfect satisfaction. Their total 

weight is 38 tons full, of which the leading wheels carry 

12 tons, the driving wheels 13 tons 10 ewt., and the trailing 

wheels 12 tons 10 cwt. The tender weighs 13 tons 13 ewt. 

empty :-- 

Boiler.—Barrel, dome, fire-box casing, and smoke-box tube plate, 
and all angle irons, rivets, and stays to be made of Lowmoor, 
Bowling, Taylor's, or Cooper's (best Yorkshire) iron, Barrel to be 
made in three plates as shown, transverse joints to be made with 
a butt strip ring, and to be single rivetted ; longitudinal seams to 
be butt jointed, and to have inside and outside strips, and to be 
double rivetted ; seam of middle plate to be we and to be 
strengthened by a plate rivetted on inside under the dome. Tube 
plate to be attached to barrel by a ring of angle iron, bored, faced, 
and turned on edges, and zigzag rivetted to both. The dome to 
be in one plate, welded at the seam, and flanged at the bottom to 
fit barrel, to which it is to be double rivetted; to have an angle 
iron ring in the top, and to be fitted with a strong cast iron cover. 
The cover and angle iron must be accurately f. , 80 as to make 
a perfectly steam-tight joint. The tire-box foundation ring to be 
of the form shown, so that the casing gd may be double rivetted 
at the corners, The fire-hole ring to made circular, and both 
the fire-box and casing plates must be kept well clear of the inner 
edge of the ring. A girder stay is to be fixed to the smoke-box 
tube-plate by angle irons of the section shown, and also to be 
flanged and rivetted to the barrel in the manner shown on draw- 
ings. Double gusset stays must be securely rivetted to the back 
and top plates of the fire-box casing. All the plates are to be 
planed or turned on the edges before being put together. Great 
care must be taken that the plates are brought well together before 
any rivet is putin, All rivets must completely fill the holes, and 
the heads must be perfectly true and central; the holes must be 
drilled or punched slightly countersunk, and rhymed out perfectl: 
fair with each other in plates and angle irons, Britsing i 
under no circumstances be allowed. Any caulking that ma 
required must be done with a broad faced tool, so that the plates 
may sustain no injury. Sixteen brass wash-out plugs, and four 
mud doors of wrought iron are to be placed in the positions shown, 





columns and manhule cover to be of brass, solid, the former to be | 
finished bright. The springs—Salter’s make—and gear to be made 
accurately to drawing, and to be set so as to blow cff at 140 Ib. 
per square inch. The seating to be of wrought iron, carefully | 
fitted to the fire-box casing. The coverand seat must be accurately 
faced, so as to make a perfectly steam-tight joint. Dimensions : | 
Diameter of valves, 3}in.; distance apart of columns, 10,,in.; | 
height of columns, 1ft. 7in. ; diameter of spring steel, }in.; diameter | 
of cover, lft. Gin.; diameter of studs, 18 in number, jin.; thick- 
ness of seat, lin.; diameter of rivets, }3in. and }/in. 

Regulator and Steam Pipe.—Regulator to be of cast iron, with 
one brass slide. ‘Ihe steam pipes to be of copper sheets, hard 
soldered together on the inside. Flanges to be brass. Steam pipe 
to be secured to regulator by means of three claw bolts. Elbow 
pipe in smoke-box to be of cast iron. Dimensions: diameter of 
steam pipe, inside, 44in.; thickness, No. 7, B.W.G. 

Blast Pipe.—The blast pipe to be of cast iron. Dimensions: 
Diameter at nozzle inside, 4jin. ; height of nozzle above top row 
of tubes, 2in. 

Cylinders.—To be made of the best close grained, hard and 
strong, cold-blast cast iron, twice cast, and as hard as can be 
worked, and perfectly free from honeycomb or other defects. They 
must be truly bored out, the ends being bell-mouthed. The 
cylinders are to be made with loose covers at each end, the back 
cover having provision for carrying the slide bars. All joints and 
faces to be machined and scraped to a true surface, so that a 
perfect joint can be obtained. The cylinders to be set as shown 
on drawings, and to be secured to the frames by flanges, the holes 
in which and in the frames are to be rose-bitted, and to have 
turned bolts a driving tit. ‘To be provided with waste-water cocks 
and gear, worked from the foot-plate. Suitable lubricators are 
also to be provided. The top of cylinders to be covered with thin 
fire-brick or cement, the under side to be lagged with wood, and 
covered with sheet iron. Dimensions: Diameter, 174in. ; stroke, 
26in. ; distance of centres, 2ft. din. ; distance of valve spindle 
centres, 3}in. ; thickness of metal, Jin. ; length of ports, 14in. ; 
width of steam ports, lhin. ; width of exhaust port, 3hin. ; thick- 
ness of bridges, lin. ; length of working face, llin. ; distance from 
centre of driving axle to centre of exhaust port, 10ft. din. ; incline 
of cylinders, 1 in 10}, 

Pistons.—To be of good tough cast iron, made from cylinder 
metal, and to be sound and free from all defects. To be accu- 
rately fitted to cone on end of piston rod, and fixed with a nut, as 
shown on drawings. Piston head to be turned .jin. smaller than 
bore of cylinder. Packing rings (two in each piston) to be of cast 
iron, turned on the outside and on edges, and made jin. larger 
than cylinder bore, and then cut and sprung into their places. The 
piston to have a a and tongue piece on under side, as shown 
on drawings. When finished the whole must be an easy but accu- 
rate fit in the cylinder, so that the piston and rod can be moved 
backwards and forwards by hand. Dimensions: Width of piston, 
3fin, oo of rings (two in each piston), gin. ; thickness of 
rings, din, 

Pision Rod.—To be of the best cast steel, manufactured by 
Taylor Brothers, Vickers, Sons, and Co., Cammell and Oo., or 
other approved makers, with cone and nut for fixing to piston; 
the cone at crosshead end to be enlarged, as shown on drawings. 
Dimensions: Diameter of rod, 2}in.; length of rod between 
cones, 2ft. 10}¢in, 








Crosshead and Gudgeon Pin.—To be of best Yorkshire iron, and 
to be finished bright, the gudgeon pin to hefjwell_ cage-hardened, 


allow me less time than I would desire to devote to professional 
reading, I noticed in the English scientific journals of the first few 
months of last year references to seven serious accidents to 
machinery on board British naval vessels, all of which disabled the 
vessels, and four of which resulted in loss of life to a portion of 
the officers and crews of the vessels—the explosion on board the 
Thunderer being the most serious. The causes which have led to 
these accidents, which all humane people must deplore, may be 
gleaned from the comments of THE ENGINEER, while the reasons 
tor our greater immunity are shown in the paragraph in my last 
report, which I append, a part of which evoked the editorial in THE 
ENGINEER above referred to. The facts given are not, and cannot 
be, denied. They are very significant, and I commend them, and 
the causes of them, to your careful consideration, as a strong 
movement is now being made to change our present system of 
naval administration to one which would surely result in a simi- 
lar state of affairs in our own navy. The British navy is gov- 
erned by a Board of Admiralty, composed of two admirals, a 
captain, and two members of Parliament. Though they have 
at their call, for advice and consultation, all the engineering 
talent of England, and though the plans they adopt are car- 
ried to completion in the largest establishments, and with 
workmanship that is not excelled elsewhere, these lamentable 
failures and disastrous accidents occur with a frequency which 
has aroused very general attention. Engine builders whose 
machinery is successful in merchant ships cannot build reliable 
and safe machinery for the royal navy. The cause may be easily 
seen, The Board of Admiralty, knowing little or nothing of the 
science of machine construction, has demanded more and more 
power from the engine builders, and has been continually reduc- 
ing the space in which the machinery must be placed, and the 
weight which it must not exceed. The builders have done their 
best, but in complying with the requirements of the board they 
have made their engines and boilers too light. They have passed 
the limit of safety, and the results are only too apparent. They 
have gained a little space, but they have sacrificed liability and 
safety. Many persons who desire a Board of Admiralty in our 
Navy draw an argument in its favour by pointing to the larger 
power obtained in the same space by the machinery of the British 
war vessels; but you will see that this saving has been dearly 
bought, for it has been paid for by the sacrifice of reliability and 
efficiency, and at the cost of many lives, Just here, however, I 
will mention that by using their free-burning bituminous coal, the 
English are able to get the same power with less weight and space 
of boiler than we can with our slow-burning anthracite, for reasons 
which will be self-evident to all who have idered the subject 
of steam navigation in its mechanical aspects. Our present system 
of naval administration by a secretary, assisted by bureaus whose 
heads are experts in the various professions which are necessarily 
brought into requisition in the construction, equipment, manage- 
ment, and fighting of ships, has worked well, on the whole, though 
it might be improved by incorporating the chiefs of bureaus in an 
advisory board, to which all questions relating to the building 
and fitting out of ships might be referred by the secretary. 
Should any change be made it would be a fatal error to place 
the navy under the control of any board which did not contain 
among its members men who could judge for themselves, and 
from their own professional knowledge, of the value of the plan 
and estimate for ships and machinery which would come before 
them. The British Government has fallen into this error, and 





we cannot do better than to profit by its unfortunate and costly 
experience, ; 
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PASSENGER BOGIE CARS FOR IHE BUENOS AYRES AND CAMPANA RAILWAY. 


MR. JAMES CLEMINSON, A.L.C.E., WESTMINSTER CHAMBERS, ENGINEER 





(For description see page 238.) 
DETAILS C= BODY FRAMING. 
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ON MECHANICAL PUDDLING.* 
By Mr. R. Howson, Middlesbrough. 


Having received an intimation that some account of the Godfrey 
and Howson puddling furnace, and of certain results which 
have been recently obtained with it, might be acceptable to this 
meeting, I gladly respond to the invitation. At the same time, I 
am compelled to ask that certain allowances may be made for the 
absence of data of a strictly accurate character. A series of trials 
has been carried out with this furnace with the sole object of 
overcoming the recognised difficulties of rotary puddling, especially 
those which arise from the destructive action of intense heat, 


and of generally cheapening the process. The attempt has met | 
4 | gee ft | trials were made by Mr. Godfrey and myself, with the assistance 


with some degree of success, but the scientific demonstration 
has yet to follow. 
to suggest a new starting point from which to commenee an 


It is enough for the present if I endeavour | 


investigation of the whole theory of puddliog, hoping that it | 


may attract the attention of those most competent to deal with 
it. To commence with a description of the furnace. The acting 
part of the machine consists of a pan-shaped vessel, Figs, 1 and 2, 
mounted on an axis. This axis is inserted into a long i 


bored out in a framing situated immediately below the pan, a | 
bevel wheel, driven by a pinion, being keyed on the axis between | 


Por 


the hearth. The temperature attained in the furnace in this | 
manner was amply sufficient for puddling, but when blast furnace 
gas was substituted, the heat was found to be inadequate. Some | 
account of these experiments will be found in a report of 
the puddling committee appointed by the Institute, and published 
in “The Journal” of 1872, vol. i, p. 102. It may stated 
that the entire results were pabieE ot so far as the process 
is concerned, but the manual labour was somewhat trying, | 
owing to the internal pressure forcing a portion of the 
products of combustion through the rabble hole. It was apparent 
at the time that the only solution of the difficulty was mechanical 
puddling, and the revolving construction naturally suggested | 
itself, but the project was not carried out. The next series of | 


of Mr. Williams, at Messrs. Bolckow and Vaughan’s works, in | 
the year 1875. The source of heat employed, in this instance, 
was ordinary illuminating gas, taken from the company’s gas 
holder. In a small stationary furnace a number of preliminary | 
experiments were made in order to determine the best form of | 
burner, the best focal distance of the jet, and the influence of | 
pressure in the interior of the furnace. It is sufficient to say 
that an intense heat was obtainable with hot blast, and even with 
cold quite high enough for all practical purposes, and it now became 
ion how far retort gas would compete with the old method | 





the bottom of the pan and the frame. The frame itself is 


on trunnions, which allow of a tilting motion at right angles to its | 
bearings. 


The shaft of the pinion, which causes the revolution of 
the pan, passes centrally through one trunnion, while on the other 
. trunnion a worm wheel is keyed, worked by a worm, through 


which the tilting motion is effected. It will thus be seen that | 


the pan can be revolved at any angle; its position can be 
changed through an arc of a circle, so as to bring its opening at 
one time in front of the source of heat, and at another to tilt out 
the finished ball, The centre of motion is situated a little above 


the bottom of the pan, and the weight of the trunnion frame | 


is adjusted so as to balance the weight of the pan and its 
contents. If the centre of motion is placed at or near the 
commen centre of gravity, it is clear that very little power is 


required to effect the tilting action, and hand power is quite | 


sufficient for the purpose, but in machines of large dimensions self- 
acting means may be applied without difficulty. The worm wheel 
action is in either case both convenient and efficient, but other 
modes of tilting will naturally suggest themselves, such as the 
hydraulic arrangement usually applied to the B converter. 
The source of heat consists simply of an enlarged gas blow pipe, 
the jet from which enters the mouth of the pan centrally or nearly 
so, while the products of combustion escape concentrically outside 
the tuyere and inside the edge of the pan. The gas ente:s from the 
main into an annular space just above the tuyere, and the air is 
foreed through a nozzle placed centrally, and perforated with holes. 
This arrangement answers perfectly well, but it is easy to see that 
it is capable of modification, provided only the ordinary blow pipe 

liti are plied with, viz , that the air mixes thoroughly 
with the gas, and that the focus of most intense heat may be some- 
where near the surface of the metal under manipulation. The 
nose Of the outer tuyere is a from the heat by means of a 
coil, after the manner of a blast furnace, but instead of water it is 
sufficient to allow a small jet of steam to circulate through it, this 








a ~ 5 
of coal firing in an economical point of view. In order to ascertain 
this, a large gas meter was fitted to the supply pipe and the con- 
sumption accurately taken. Without entering into details, it may 
be stated that these trials showed that, even under imperfect con- 
ditions, a ton of iron could be puddled with 2500 cubic feet of gas, 
— the pig iron was first melted in a cupola. This would | 
ring the consumption of coal, if of good gas-making quality, to 
5 ewt. per ton of iron, the residual coke being available for melting 
or for steam purposes, With regard to the gas manufacturing 
plant, it may be calculated that one bench of five retorts in a group | 
would be equal to the production of 100 tons of puddled bars per 
week. Having proceeded so far, two revolving furnaces of small 
dimensions were now constructed, sufficient, however, to put to the 
test the experience already gained. The one was made so as to 
revolve hvrizontally, with an opening at each end, opposite to 
both of which a blow pipe was situated, so that the foci of two 
jets met in the centre of the chamber, the products of combus- 
tion recoiling and returning concentrically past the jets through | 
the same openings The other furnace was of similar construc- | 
tion to that already described. From the description of the | 
latter, it will have been noticed that the orifice of the furnace | 
is entirely free from the nose of the tuyere. and that, conse- | 
quently, there is no frictional contact with it. It 
become apparent that, with the ordinary system of coal- | 


' firing, as in the Danks furnace, the necessity of forcing the two 


alternative being designed to obviate the co uences of a leak, | 


which might result in a chance explosion in the pan. The air 
lei : err The 





Newport Ironworks with a small stationary furnace in the year 
1867, the air being supplied from the hot main of a blast furnace. 
The heat of the air, originally about 900 deg., was reduced to 
peee So Sab. ‘hey Saeed 20 eae See, oan Seana 
pipes exposed to cold. The gas was generated in an appa- 
very similar to the ordinary Siemens producer, and the jet 
gas and air was projected vertically downwards on to 


* Tron and Steel [ustitnte, 


iB 


| 


thod of applying the | chamber required 


itself req no p 
blow-pipe action to the operation of puddling was first tried at the | 


ends of the revolving vessel into close contact with two rings. 
subjected to excessive heat, was the cause of great waste of 
steam power, and rapid destructive action, and that the blow 
pipe arrangement furnished the means of obviating the evil. 
This feature was accordingly adhered to in both cases, that the | 
openings of the furnace were free from touching any rubbing , 
surface. At this period, the system of boiling under an intense | 
heat was the only known means of producing finished iron of good | 
quality. The higher the boil the better the result, and the 
consequence was that on the horizontal plan the orifices of the 
to be very small, compared with its internal 
capacity, to prevent boiling over. On the other hand, my arrange- 
ment enabled the pan to be tilted at the point of the highest 
boil, so as to keep in its contents. Allowing for minor defects, 
always incidental to first attempts, both furnaces gave results 
sufficiently satisfactory to warrant the construction of ones 

we ep Reape tr ce rap and dirt formed 
a striking contrast to comfortless aspeet of an ordinary * 
while the labour was light in comparison, and, congenindig 
the prospect was encouragi te In the latter respect, indeed, con- 
sidering the heating power of retort gas, its purity, and the cheap- 





ness with which it can te manufactured, when apart from the 
expensive and wasteful system of town mains, there seemed good 
reason for inferring that i's application to iron making would be 
an advantageous one. The first construction, however, of a plant 
of this kind is obviously expensive, so much so, as to discourage 
its adoption on a large working scale. It was thought advisable, 
therefore, to recur to the cheaper method of manufacturing gas, 
which, although more impure, was known to answer the purpose, 
Another furnace, large enough to puddle from 3 to 4 cwt. at a 
time, was now erected at the Britannia Works, the construction 
adopted being the one that afforded most room for boiling. The 
apparatus selected for generating the gas was that of Messrs. 
Brook and Wilson, as it seemed to offer points of special adaptation 
to the requirements of the case. This, Figs. 3, 4, and 5, consista 
of a combustion chamber having a solid hearth and no fire bars, The 
coal is fed from the top, the combustion takes place at the hy trae 


| and the gas escapes intermediately between the two, through late 


hy 7 





penings into a which passes round the chamber, and 
from which ch 1 it is ducted into a main communicati 
with the furnace, or with a number of furnaces. The air requi 
for bustion is supplied by means of the well known steam jet, 
blowing into a bell-mouthed pipe placed outside, but ted on 
a box-shaped casting which traverses the middle of the chamber. 
On each side of this box, in the interior, there are openings 
through which the mingled air and steam find their way into the 
charge. The object of placing these openings jn a central position 
is to prevent any currents from passing up the sides of the chamber 
in an undecomposed state, and contaminating the gas, as they 











| are liable to do unless the proper precautions are taken. The 


steam jet presents an cbhvious advantage, as it gives command 
of pressure at the tuyere to assist the blow pipe action, affording 
at the same time a ready means of adjustment so as to 
regulate the rate of combustion and the formation of gas accord- 
ing to requirement. In other cts this form of produce 
works well, and has the merit of cheapness in construction. 
Referring again to the furnace itself, pol ns which conducts 
the gas from the main to the tuyere is fitted with a simple valve 
for shutting off the “ and regulating its supply. There is also a 
valve attached to the air pipe for a similar purpose. The blast is 
in the present instance obtained from a Root’s blower, although, if 
the system were worked on a large scale, a small blowing engine 
would be preferable, The pressure of air which appears to be most 
suitable so far, may be stated to be about 12in. of water, although 
perhaps this may be considered an undecided question. It is, of 
course, an essential point that the blast should be divided into 
streams so as to intermingle with the issuing gas as rapidly as 
ible. There is, however, no difficulty about this. It might 
supposed that, owing to the short distance which the jet has to 
traverse, an oxidising action would be liable to take place at the 
surface of the metal, owing to the presence of free oxygen. Never- 
theless, this is not the case. It is certainly possible to have an excess 
of air, which is in fact sometimes an advantage, but it is also possible 
and even easy to adjust the jet so that the whole of the ped ate is 
consumed before the charge is reached, In like manner a reducing 
flame is readily obtainable by giving an excess of gas, but this, 
so far, does not appear to answer any useful object. The pro- 
ducts of combustion leave the pe. as already described, between 
its inner rim and the nose of the tuyere, and the conditions are 
best fulfilled when only little flame is apparent. In any case the 
burnt gases, whether incandescent or not, after issuing from the 
pan, have a high temperature. This waste heat is, therefore, 
conveniently utilised by allowing it to pass on its way to the 
atmosphere by a vertical chamber traversed by a series of heating 
pes h which the air is forced on its way to the tuyere, 
n actual fact, hot blast is not necessasy in the process presently to 
be described, but it tends to economy to take advantage of heat 
which would otherwise to waste, The temperature of blast 
thus attainable has been proved to reach to as much as 800 deg. 
It may be added that under all conditions with this furnace there 
is a complete absence of smoke, I now come to the subject of 
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GODFREY AND 


some recent experimental trials in the process of puddling, which, | 
I hope, may be considered worth the attention of the meeting. 
It has already been observed that it is one of the distinctive | 
features of this furnace that the destructive and power-absorbing 
action of frictional contact in the revolving vessel is avoided. | 








applied to any part for the purpose of cooling it. With so small a 
consumption of fettling, the question may be asked, ‘‘ What becomes 
of the phosphorus?” The reply to this is that, when working at 
low temperatures, the phosphorus appears to prefer the cinder to 
the iron. The cinder squeezed out of a bloom so puddled ma: 


Those who have struggled with the difficulties involved in ordinary | contain 7 or 8 per cent. of phosphorus, while the bloom itese 
coal firing as applied to rotary furnaces, will no doubt recognise | contains not more than 0°15 per cent. It must be noted, however, 


the advantage of the blow-pipe system in this respect. 
not enough. In the pete mW of puddling hitherto adopted, the 
necessities of the case require a comparatively intense heat in 
order to obtain a good boil, and facility of balling up. This 
causes, in the first place, a wasteful expenditure of fettling 
(leaving the fuel out of the question), and, in the second place, a 
distorting and dilapidating influence on the entire structure of 
the furnace, which can only be mitigated by a liberal use of 
water. At the last meeting of the Institute, I ventured to 
express a belief that the entire process of puddling might be 
effected under a temperature so moderated as to overcome these 
difficulties. Since then, my attention has been mainly directed 
to the attainment of this desirable end, and, as before stated, 
with some degree of success. Without going into the history of 
mistakes and failures, which have been numerous enough, I may 
briefly describe the new process as it at present stands. In the 
first place, it may be stated that the system is capable of modifi- 
cation in accordance with the quality of pig metal, and with 
its previous treatment. For instance, the metal may be taken 
directly from the blast furnace, or after a second mel in a 
cupola or reverberatory furnace, or it may be melted in the puddling 
furnace itself. hy the present, owing to deficiency of appli- 
ances, I have only experience of working with metal previously 
melted in a reverberatory furnace with a cinder bottom. Under 
such conditions, if rapidly effected, the melted iron does not greatly 
differ from that which is tapped from a cupola. With Cleveland 
ig, thus treated, the silicon may, perhaps, on the average, be 
5 Bs at 1} per cent., and the phosphorus from 1 to 1} per cent, 
The metal having been melted and transferred by means of a 
ladle to the puddling furnace, the is now revolved at a mode- 
rate speed, ten revolutions per minute being a convenient rate. 
Assuming that the pan is fairly red-hot before the introduction of 
the metal, no gas is required. An excessive heat is better avoided. 
The charge being thus put in motion, the next thing is to add the 
fettling in the shape - 3 ground oxides in a cold state, or slightly 
heated. Melted fettling is not ——- at all. The oxides are 
simply sprinkled gradually on to the surface of the metal, which 
rolls up the granulated particles amongst its mass, and rapidly 
becomes thereby of a thick pasty consistency, emitting carbonic 
oxide flames abundantly. It then presently rises in temperature, 
owing to its own internal chemical action, and becomes liquid again, 
but not with the usual appearance. The whole of the metal has 
assumed a ulated condition, swimming like rice grains in a 
bath of cinder. The carbon continues to escape in flames, but 
without boiling, until the grains get viscous, and have a tendency 
to stick together. Now is the time to check the speed of the 
machine, From this point to the end of the process, the rate of 
revolution should not be more than two per minute. Still no eats 
or very little, is required. No more heat is necessary than 
ieee th cinder in a liquid state. In the course of some minutes 
the flames began to diminish, and the tendency of the to 
adhere increased, until at last they collect together in ragged 
masses, This is the period above all when an extremely slow 
motion is requisite, in order to — the formation of crude lamps 
before the iron has been properly converted. The longer it is kept in 
a loose and spongy state the better. As soon as the carbon flames 
have vanished, or nearly so, a spurt of heat finishes the operation, 
and the iron may be balled up. This final stage is the most 
difficult part of the process. If the metal is allowed to te 
into compact masses too soon, the operation is prol and 
the result is unsatisfactory. Precaution, therefore, is necessary 
to prevent this, which can only be done by an extremely slow 
motion of the pan, or by stopping it occasionally altogether. 
In this method of puddling, as before stated, there is no boiling. 
The charge naturally swells somewhat, but this is all. The heat 
required is comparatively low, and consequently the re 
of gas is small. The quantity of oxides required need not 
exceed 3 cwt. to the ton of blooms, and there is no other expendi- 
ture of fettling. As a proof of this it may be stated that consider- 
over 100 heats have been got out of a furnace without any 
repair to the lining. Of course, under these circu the 
outer shell does not suffer in any way, and no water has ever 


But this is | asa tolerably ascertained fact, that if the ball is kept too long a 


time at a high temperature before going to the hammer, a part of 
the phosphorus goes back into the iron. With regard to the waste 
which accompanies this method of puddling, I should estimate it 
at somewhat less than that of ordinary hand puddling, but of this 
and of some other questions it is not possible at present to render 
a very precise account. When the conditions of a series of experi- 
ments are constantly changing, exact determinations are not very 
easy to effect. Taking the subject altogether, it would not be diffi 

cult, in the usual advertisement fashion, to sum up all the 
advantages of the furnace and system of manipulation which I have 
attempted to describe. At present, however, I forbear, having 
already MO me for the somewhat crude and premature nature 
of the information I have had to give. In a short time I hope to 
be in ion of more accurate data, so as to be able to present 
the subject in a more complete form. 

A vote of thanks was accorded to Mr. Howson for his paper. 

The President, in asking for a discussion on the p ing paper, 
remarked that Mr. Howson’s furnace was a decided novelty, and 
different from anything he had ever seen. 

Mr. Edward Williams said he had seen the apparatus in opera- 
tion on several occasions, and but that he had ut lost faith in 
ae altogether, he should have very great hopes of the 
system brought before them. He must say that he did not look 
for any very great advantage to the iron trade from puddling iron. 
He did not think that puddling, as a step towards making solid 
blooms, could hold its own against other means of producing the 
same blooms. The machine just described, however, worked 
admirably. He (Mr. Williams) saw the furnace in operation three 
or four weeks ago, and it certainly did amazingly well ; the lining 
preserved itself excellently, and all the sorrows and troubles that 
they had with revolving puddling machines seemed to be quite 
upset—there were uone of them with Mr. Howson’s. 

Sir J. Alleyne thought Mr. Howson had not explained in 
his paper whether he used bauxite bricks for lining or ganister, and 
he would like to ask him how that was done. With regard to Mr. 
Williams talking of washing, he (Sir John) thought it all came 
back to puddling—it was a word only. 
iron in an oxide. What had they been doing all their lives except 
washing it in an oxide? Professor Williamson had told them—as 
he understood him-—that they might use the troscope as a 
means of ascertaining the heat of the furnace. ow the experi- 
ence of every one of those gentlemen who had read papers had all 
confirmed the same thing, that if they washed or puddled their 
iron in a bath of cinder they could get out the work so much better 
scientifically or methanically. So far as is the heat, he 
thought they could not tell a puddler that when he saw certain 
lines go into the spectrum that his iron was hot enough or cold 
enough. Sir John concluded by saying there were two questions 
he desired to have answered—first, would Mr. Howson explain the 
nature of the lining of his furnace? and, secondly, would Professor 
Williamson = to the other. 

Professor ‘iam iamson said the gentleman who had spoken had 
supposed him to know more about the matter than he intended to 
claim to know. When he ventured to allude to the few experi- 

| ments with the spectroscope, it was with the view of pointing out 
what appeared to him to be possible in that direction. He was 
not prepared—and he did not know that anybody at present was 
pre; —to use a prism as a means of ascertaining the distribu- 
tion of temperature, 

Mr, Jeremiah Head said he had on two occasions seen Messrs. 
Godfrey and Howson’s furnace at work, and was able fully to con- 
firm the Migs scene de Po sane —, —_* ~ 
answer its purpose y, e gas g emit and the 
products a combustion emerging from the same outlet without 
any frictional contact, and without boiling over, or anything 
whatever of the kind, and in that respect Mr. Howson’s furnace 
excelled all other rotary furnaces that he had ever seen. 








stood. the author of the paper to say that. during the process of 
by his furnace there was aahalined tiee chases 


it was, no doubt, a remarkable feature of the process, One 
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sup that the carbon had to be taken out while it was carbonic 
oxide. He would also ask whether the phosphorus, stated to be in 
the proportion of 7 per cent. was not phosphoric acid ; he thought 
he understood the author to say phosphorus, and, of course, ‘that 
would correspond to a much ter quantity of phosphoric aci 

Mr. Stead said, as he ten or twelve times witnessed the 
working of Messrs. Godfrey and Howson’s furnace, he desired to 
say that on every occasion, so far as the mechanical working was 
concerned, it was perfect in every way; there never was any diffi- 
culty whatever in the working, and so far as the chemical question 
was concerned, he concurred that it was, according to the analyses 
there recorded, also very perfect. In Mr. Howson’s paper it was 
mentioned that the phosphorus in the cinder was (as Professor 
Williamson had just mentioned) about 8 per cent., and Mr. Howson 
informed him before the meeting that that was not a mistake, but 
that it was really phosphorus, and corresponded to (as he had 
worked it out there) between 16 and 18 per cent. of phosphoric 
acid. That, he thought, was higher than had ever been known 
before—at least he had never known any furnace to yield waste 
cinder containing that enormous amount of phosphoric acid. Of 
course that naturally pointed to the fact that very much less 
fettling must be used in the refining, and, therefore, it was in that 
direction very successful. 

Mr. I. Lowthian Bell, M.P., said he had i the opera- 
tions of the furnace when it was in a comparatively crude state, 
and he ventured then to think that with a little alteration it 
would enable Mr. Howson to combine something else with it, and 
he (Mr. Bell) was glad to think that his expectations in that 
pa me had not been disappointed, and that so excellent an 
authority as Mr. Williams was found speaking in favour of the 
puddling furnace asa machine. He thought that possibly ss 
might die harder than even its old disciple, Mr. Williams himself, 
imagined. With regard to his friend Mr. Howson’s furnace, he 
had merely to repeat what other gentlemen had said. It seemed 
to him that the great difficulty connected with the revolving 
furnace—viz., that of friction between the fireplace and the 
furnace —was by that new arrangement of Mr. Howson’s entirel 
removed, and in addition to that he had introduced gaseous fue! 
Now, he (Mr. Bell) might be wrong, but he believed that the 
question of gaseous fuel was a most important one ; he did not say 
merely when combined with the ingenious arrangement of the 
regenerative furnace itself, but simply using fuel in the us 
condition ; and he considered that great advantage would ensue 
from its use by the ready adaptation of fuel in its gaseous state to 
the purposes required ; because, what took place in an ordinary 
furnace? They had the fuel solid-—a large quantity of it always 
in its place, and, whether the furnace be worked, or whether it 
idle, a considerable consumption of fuel was going on, and he (Mr. 
Bell) was struck by the intimation conveyed to him by Mr. Hewson 
at the time he saw the first furnace worked at the establishment of 
Bolckow, Vaughan, and Co., relative to the small quantity of gas 
he alleged, at that time, that he was using for puddling a ton of 
iron, viz.—a consumption of 2500 cubic feet of ordinary illuminating 
gas. When they recollected that that was a fourth of the quantity 
contained in a ton, it amounted to what Mr. Howson told them : 
that, practically, he was puddling a ton of iron with something like 
a fourth of the quantity of fuel required for puddling it in the 
ordinary way; and, in addition, he had all the solid constituents 
of the fuel left to apply to other objects. 

Mr. Howson remarked that was only from the melting. 

Mr. I. Lowthian Bell: Precisely, that was what he faite. How- 
son) stated. It was taking the iron in its melted condition. He 
(Mr. Bell) took it so, and speaking from the experience of Messrs. 
Hopkins, Gilkes, and Co., he believed he was not very far from the 
mark when he said of solid fuel that they were using nearly a ton 
of coal between the cupola and the squeezer for the mere purposes 
of the Danks furnace itself, they introducing the iron there in the 
fluid condition. That assertion of Mr. Howson’s was confirmed by 
what he (Mr. Bell) heard in the United States. There—as he had 
had an opportunity of informing the Iron and Steel Institute some 
two or three years ago—natural gas was being used for the purpose 
of puddling, and, ing from memory —somethi ke the 
quantity named b; . Howson was that given to him (Mr, Bell) 

om gentlemen who were using the natural gas. 
if Mr. Howson would tell them the quantity in 
the charges he had been accustomed to work in that furnace, and 
whether the yield of iron was affected by the quantity of coal and 
fettling, also whether he treated the quantity charged as one ball. 

Mr. Crampton maintained that the horizontal machine was.a 
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betier machine for the objects they had in view, and stated that 
they had brought the Cleveland pig down to about ‘02 per cent. of 
phosphorus. 

Mr. Howson said, in reply to Sir Jno, Alleyne’s inquiry, that the 
lining of the fureace was made of lumps uf mill tap built in with 
a mortar consisting of ground oxide, mixed with about one-fifth of 
Portland cement. _ Professor Williamson’s question had already 
been answered by Mr, Stead. With regard to the other remarks, 
he would refer to some notes which he had made during the 
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1931. Improvements in Buast Furnaces, William Shepherd Williamson, 
Congleton, Cheshire. 
194l. Improvements in the construction of BLast Furnaces and Furnace 
Cuaimveys, William Robert Lake, Southampton-buildlngs, Londun.—A 
icati n Armand Sépulchre, Paris.—17th May, 1877. 





morning, and which happened to apply to most of the questi 
asked. There are naturally many matters appertaining to a course 
of experiment which it would be tedious to describe. Still there 
were a few omissions in the paper, and the notes were made in 
order shortly to supply these omissions First, in reference to the 
time taken in the operation of puddling, he might state that a 
heat had been finished in a quarter of an hour, but he was not pre- 
pared to say that it could always be done in so short a time. He 
might venture, however, to say that it should not exceed half an 
hour. After that period the all, being at a somewhat high tem- 
perature, to spoil. Secondly, in reference to the introduc- 
tion of the fett ing, it had already been stated that this was 
introduced into the charge after the latter was put into the pan, 
simply by scattering it over the agitated surface of the metal, by 
which means it got licked up, and the whole formed a rounded 
pasty mass. This method, however, might be modified; for 
instance, the fettling might he put into the pan first and heated 
up toa red heat ; the metal, when poured in and set in motion, 
will then roll it up in the same manner. The plan answers v 
well, but on the whole he preferred the one first descri! 
In any case, two conditions had to be observed. The 
fettling must not be melted, but be in the state of coarse powder 
or gravel, and the source of heat must be an intermittent one, 
and capable of regulation according to requirement. Thirdly, 
came the question of phosphorus, He had stated that'3 cwt. of 
fettling per ton of blooms was sufficient to puddle ordinary qualities 
of iron, this proportion being capable of bringing down the phos- 
phorus from 1} per cent to 0°15 per cent. Mr. Crampton’s atten- 
tion was called to this. However, it by no means followed that only 
3 cwt. per tun should be used. If greater freedom from phosphorus 
was desired, then it could be easily effected by means of a larger 
proportion of fettling. is, from his own experience as well as 
that of others, was so obvious that he had not troubled himeelf 
about it. Fourthly, one subject had not been alluded to in the 
paper, viz., the influence of sulphur. The greatest difficulty which 
ad been met with was red- ortness. A series of heats would 





shingle well, while series ntably would not, 
although the conditions were apparently thesame. The cause was 
traced at last to the greater or presence of sulphur in thecoal, 


and he was under the apprehension that the process would not 
admit of the use of coal containing a percentage of that 
element. Fifthly, the quality of the pig iron employed in these 
trials had not been mentioned. This was for the most part the 
common puddling mixture of half white and half grey forge. 
Both grey and white, however, had been tried, and he came tothe 
conclusion that, as adapted to this process, white was the most 
tractable. Sixthly, the quality of the product. He had not 
thought it necessary to exhibit samples, because, in all fairness, the 
bad results ought to be shown as well as the good. Still many of 
those present had seen that both good iron and good steel had been 
made, and it was not now a question of repeating these results, 


2528. Au improved Stipis@ Expranpex for Divino Tasces and for other 
articles of household furniture, and also applicable for buildings and 
bridges, Matthew Henry Hale, Rue Royale St. Marie, Brussels, 
Belgium,—25th July, 1877. 

2974. Improvements in apparatus or appliances to be used in Curtine and 
Gerrinc CoaL, Thomas Gidlow, Hollywood, Heaton, Lancashire, and 
James Abbott, Ince, Lancashire. - 3rd 4 ugust, 1877. 

3152 Improvements in BreecH-Loapine Fire-aRMs and OrpNaNce, John 
Henry Johnson, Lincoln’s-inn-fields, London. —A communication from 
Edwin A. Brydges, Berlin, Germany.— 18th August, (877. 

3218 Improvements in Drittinc and other Sranps, George Warsop, 
Royal-terrace, Nottingham, and Henry Walker Hill, Hampden-street, 
Nottingham — 24th August, 1877. 

3236. Improvements in Wect Sinkino and appliances connected there- 
with, partly ve for sinking tubes tor other purposes, Alfred 
Le Grand and Robert Sutcliff, Bunhill-row, London.—25th August, 1877. 

3208, Impr its in hinery or apparatus for Darssine MILL- 

stones, John Henry , Lincoln’s-inn-fields, ndon.—A com- 
munication from Charles Golay, Paris. —25th August, 1877. 

3278. Improvements in Borrite Sroprers, and in apparatus connected 
therewith, James Cooper. Huddersfield, Yorkshire.—29th August, 1877. 

3316. Improvements in Seir-actine Cour.inos for the driving wheels of 
mountain locomotives, Frank Wirth, Frankfort-on-the-Maine, Germany. 
—A communication from Richard Vogel, [bbenbiiren, Germany. 

3320. An improvement in Evastic Fasrics for boots and shoes, and also 
for garters, belts, and surgical appli Nathan Rheinberg, Well- 
street, Falcon-square, Londun.—3ist¢ August, 1877. 

3361. Improvements in machines for Drivine Tacks Cur from a 
Continvous Wire for the purpose of laying the soles of boots und shoes, 
and for ing the same, William Morgan-Brown, Southampton- 

London.—A communication from Louis Goddu, Winchester, 
Middlesex, Massachusetts, U.S. 
3363. Improvements in Scnoot-pesks, Horace Palmer Colman and John 
, Norwich, Norfolk. 

3365. Improvements in Errectine the Destruction of Noxious Vapours 

or Gases, and in the apparatus or means employed therein, Timotheus 
Alberdingk, Amsterdam, H d.—4th September, 1877. 

3367. Improvements in Castors, William Williams Box, Crayford, Kent. 

3369. Improvements in Sroprerinc Borries for containing aérated 
waters and other gaseous a Thomas Lewis and Joseph Hughes, 
Merthyr Tydvil, Glamorganshire. 

71. Improvements in Borter Fives, Charles John Galloway, Knot Mill 
Ironworks, Manchester. 

3378. Improvements in the method of and in apparatus for Preservine 
AnmmaL and VeceTasLe Svusstancts, Edward Primerose Howard 
Vaughan, Chancery-lane, London.—A communication from John Hop- 
kins, St. John’s, New Brunswick, Canada. 

3374. Improvements in the means and processes employed for TREATING 
an vine AnimMaL Supstances for use as food, Henry Bolleter, 
Foley-street, London. 

3375. A Revotver Purse, Frank Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from Oscar Frankenau, Niirnberg, Gerinany. 

3376. Improvements in Air Guys, Frank Wirth, Frankfort-on-the-Maine, 
— communication from Michael Weber, Zurich, Switzer- 
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Moog, Oggersheim, Germany. 
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but of improving on them. Seventhly—referring to the q' 
of steel—an attempt had been made to make it by one process in 
the revolving machine, but unsuccessfully ; and he had not much 
hope that this could ever be done with advantage. The process 
which had been adopted was simply that of melting the blooms 
with or without pig iron, and with the addition of ferro-manganese. 
This had been quite successful to the extent of using 98 per cent. 
of blooms made from Cleveland white pig with 2 per cent. of ferro- 
manganese. In reply to Mr. Whitwell, Mr. Howson stated that 
there was no boiling properly so-called in the entire process. The 


charge puffed up and took a rounded form and granular ap) nce, 
while jets of flame kept issuing from the mass, Boiling only 


prolonged the process, and did no good. 
--Mr. Wm. Whitwell said there was another question as to boiling. 

Mr. Howson replied that there was no boiling whatever. If they 
attem) to boil it, they. spoilt the heat completely ; it simply 
puffed up, and the jets of flame spurted thro the gran 
spaces ; it only prolonged the process if they attempted it. 

Mr, I. L. Bell: You have made every bloom? 

Mr. Howson: Yes. 

Mr. Edw. Williams: There must be a considerable enlargement of 
the bulk, and in the weight of the balls, 

Mr. I. L. Bell: Yes, there is in bulk, certainly. 

The President, after a few words, closed the discussion. 








THe Iron AND Sreet InsTITUTE EXHIBITIoN.—During the 
recent meeting of the Iron and Steel Institute at Newcastle, an 
exhibition of models of machinery, &c., was held at the Wood 
Memorial Hall. Arranged on a series of tables, specially 
provided for the purpose, the collection comprised a large series of 
specimens of iron and steel, either produced under exceptional 
circumstances, or illustrating some special department of manu- 
facture. One of the most interesting exhibits was that of 
Coquillon’s carburometers, for the analysis of furnace gases, 
exhibited for the first time in England, and a grisometer for the 
rapid analysis of proto-carburets and bi-carburets. Specimens of 
crucible steel castings were shown by Messrs. John Spencer and Sons, 
of the Newburn Steel Works, and by the Hadfield Steel Foundry 
Company, of Sheffield. Mr. Hadfield also showed his patent 
method of fitting wheels on axles. But there were few exhibits 
commanding more attention than the forty-three samples of rails 
used on. their line, which were shown by the North-Eastern Rail- 
way Company. These included rails that were made from Cleve- 
land iron by the Dauks process at the Tees-side Works; rails case- 
hardened at Port Clarence by Mr. I. L. Bell, M.P.; steel rails from 
the works of C. Cammell and Co., S. Fox and Co., and Wilson, 
Cammell and Co., Sheffield ; from the Steel Company of Scotland ; 
from the West Cumberland Steel Company; from the Barrow 
Hematite Company; and from the Weardale Iron Company, 
The Weardale Company had rails made with 90 per cent. of 
Cleveland iron, whicn showed an excellent fracture. There were 
l kewise rails made by the Consett Company, that had been nine- 
teen years on the main line, and samples of single-headed Welsh 
rails, 60 lb. to the yard, which had been laid down in 1846; and 
rails made at the Walker Works on the Tyne, that had been under 
wear since 1851. The Towcester Company exhibited a number of 
specimens made direct from the ore by the Siemens direct 

illustrating the paper read by the President of the Institute. 

One of the tables was almost exclusively occupied by samples of 
homogeneous iron, made exclusively from Middlesbrough pig iron 
by the Danks process, Specimens of steel made from Danks’ 
iron by the Siemens direct process were also shown, and attracted 
much attention, as they were certain to do, considering the import- 
ance of the controversy now pending, as to the utilisation of Cleve- 
land iron for the manufacture of steel. An interesting sample of 
a boiler plate, which had been bent sixteen times, was shown by 
the Leeds Forge Company, who also showed Fox's patent corrugated 
boiler furnace flues, Beesley’s patent punching and angle cropping 
machine was shown by Messrs, Westray, Copeland, and Co., of 
Barrow-in-Furness. Slag was well to the front, the Tees Scorie 
Brick Compuny exhibiting specimens of their paving blocks made 
from that vitreous product, while Mr. Wood, the author of a 
paper on “‘ The Utilisation of Slag,” showed models of his slag 
shingle machine, and of his granulating machines, with the various 
— they ‘yield, including silicate cotton, now well known on 
‘ees-side by the name of ‘Cleveland pigs’ wool,” Raw materials 
imens of magnetic iron ore from Georgia, 
metallic iron ; and of red fossiliferous iron 


Teo fasta ‘Tennennee, yielding 00 per cont. of mnetel. 





pplicable also to other similar purposes, Joseph Trickett, Newark- 
upon-Trent, Nottinghamshire. 

3382. Improvements in Locks and Fasteners for Travetuine Baas, 
rtmanteaus, and other similar articles, Moritz Wolfsky, Water-lane, 
lackfriars, London. 

3383. Improvements connected with Woop Letters, Ficurss, and like 

devices for printers’ use, Gustav Garbe, Dean street, Scho, London. 

3384. Improvements in Drivine Straps and Corps, Gerard Wenzeslaus 
von Nawrocki, Berlin, Germany.—A communication from Otto Kéhsel 
and Sohn, Hanover, Germany. 

3385. Improvements in the construction of Bepsreaps and Cots, William 
Clark, Chancery-lane, London. —A communication from Eugtne 
Domercq, Marseilles, France. 

3387. Imp ts in the facture of Sutrnare of ALUMINA, Edwin 
Powley Alexander, Southampton-buildings, London.—A communica- 
tion from Francis Laur, Paris. 

3388. Improved means for TkansMitTTING Motive Power to the Daivine 
Wueets of Traction Enorves, velocipedes, and other self-impelled 

icles, James Starley, Coventry, Warwickshire.—5th September, 1877. 

3389. Improvements in Cuarm Cuies and Gairrers for CLoru or Wes 
Finisaino Macuines, Andrew Kesson and Duncan Campbell, Glasgow, 
Lanar , N.B. 


3390. Improvements in Toots suitable for cleaning, rasping, filing, or 
shaping wood, metal, stone, and other materials, Samuel Tobey 
Rawlings, Frome, Somersetshire. 

3391. Improvements in the Steerinc Gear of SreaM and Saino Sars, 

Washington Allen, South Shields, Durham. 

3393. Improvements in Fixisuine Yarns made of wool and otber fibrous 
substances, Charles Hastings, Bradford, Yorkshire, and James Law, 
Silsden, een 





P hi for Curtine and Trumine the Hairs 
or Bristies of Brusues, Alfred Wi Moore, Hackney, London. 

8395. Improvements in the TazaTMent of HuMAN Excrement, both solid 
and liquid, and in the deodorising organic matter, and in the means or 
apparatus employed therein ; part of such means and apparatus may 
be employed for treating sewage matter, and filtering and deodorising 
sewage and other water, Bridge Baron Standen, Bradford, Yorkshire. 

3396. An improved process and apparatus fer the Direcr Conversion of 
Inon Orgs and Metattic Inox, Bristow Hunt, Serle-street, Lincoln’s- 
inn, London.—A communication from Mark John Hamilton, St. Louis, 
Misso U.S. 

3397. An improved Water-MeTeR and WaATER-POWER Motor VaLve 
Morion and Reocutator, Johann Christian Dennert, Altona, Germany. 

3398. Improvements in RerriGeRaTinG, and in apparatus therefor, George 
Clapp Roberts, Chancery-lane, London. 

3400. An improved construction of Tune Courtine, Adolfo Cozza, Queen- 
strect-place, London. 

3401. Improvements in a) tus for CoLtrcTinc, GaTHERING, and 
Srackine Hay and other cut crops, Thomas Francis .Hancock, Whittle- 
bury, Northamptonshire, and Ed d Carthew Hennah, Lewisham- 
road Kent. 

$402. Improvements in the production of Priytinc Ink, Thomas Howard, 
Writton House, Norfolk.—tth september, 1877. 

3403. Improvements in the manufacture of Bossin or Twist Net, and in 
machinery for the purpose, Charles James Cox and John Pearson Cox, 
Queen’s-road Works, Nottingham. 

3 Imp ts in an ted with Door Locks, for opening 
same electrically or pneumatically. Gerard Wenzeslaus von Nawrocki, 
Berlin, Germany.—A communication from Alphons Lemke, Aschaffen- 
burg, Germany. 

3406. Improvements in Furnace Bars, and in apparatus connected there- 
with. Michael Holroyd Smith, Halifax, Yorkshire. 

3407. Improvements in EnxGravino, both sunk and in relief, on metal, 
stone, and other hard surfaces, Désiré L’Heureux and Hippolyte Ligny, 
Copenhagen-street, London, and Percy Cocker, Hampstead-road, 
Middlesex.—7th September, 1877. 

3410 Imp its in hi for Corrinc-out and Removine 
Seams, Lininos, and other similar things from WooL.es and other 
Rags, William Simpson Shepherd, Armley-road, Leeds, Yorkshire. 

2412. Impr in the facture of Giass in sheets or plates, and 
in app+ratus to be employed therein, Edgar Breffit, London. 

3414. Improvements in Looms for Weavinc, William Robert Lake, 
Southampton-buildings, London. — A communication from William 
Riding, Norristuwn, Pennsylvania, Us. 

8416. Impr ts applicable to B hb and other Locks, John Batson, 
Brewer-street, Golden-sguare, London. —8 September, 1877. 

3418. Improvements in Tmeap.E-PLATEN Macuinery for letter-press 
printing, William John Stonhill and Daniel Thomas Powell, St. 
Augustine’s-road, -square, London. 

3420. Improvements in CHroNomMeTER MECHANISM for compensating for 
mean and extreme temperature, Peter Jensen, Chancery-lane, London. 
—A communication from August Ernst Miiller, Wolfsgraben, near 

Vienna, Austria. 

$422. Imp’ ts in ap tus for MaNGLING or SmooTHine TexTILE 

Faprics and articles of dress, Gerard Weozeslaus von Nawrocki, Koch 

Strasse, Berlin, Germany. -- A communication from H. Albers, Hanover, 





























3426. Improvements in Mippiines Separators or Macuines for Puriry- 
ino Mipp.txos, applicable also for purifying wheat and other grain, 


3428. Improvements in or connected with Sarery and Retry Vatves, 
Martyn John Roberts, Bath, Somersetshire. 

8432. Improvements in OxnamMesTING Surraces of Curna, majolica, and 
earthenware, and other vitreous or semi-vitreous surfaces, Edward 
Guest, jun., and Thomas Guest, Brettell-lane, Ktugswinford, Stafford- 
shire. - Lith September, 1877. 

$436. Improvements in the manufacture of Drivinc Betts, Henry 
Bernoulli Barlow, Manchester. —A communication from Ludwig Starck, 
Mainz, Germany 

$440. Improvements in machinery for making Bricks, Ties, and Pires, 
Thomas Gilmour, Kilcattan, Bute, N.B. 

3442. Improvements in Doox Cuains or Door Fasteninas, William Henry 
Tonks, Birmingham. 

3444. Improvements in the manufacture of Brace.ets, Auguste Lion, 
Paris.—12th september, 1877. 

34:8. Improvements in Bicyctes or VeLocirepss, Edward Pink, jun., 
Peckbam-rye, Surrey, 

3450. Improvements in the manufacture of Cartripexs for mining pur- 
poses, Christopher Heslop, Lingdale, Yorkshire, William France, Lottus, 
Yorkshire, and William Walton, Upleacham, Yorkshire. 

3452. Improvements in machines for Stircuine Books or other similar 
articles, Edward Thomas Hughes, Chancery-lane, London.—A com- 
munication from Carl Theine, Minden, Germany. 

3454. Improvements in the method of and apparatus for Dryine, 
CHARRKING, Pressing, StampinG, and Cooiine Peat, the ik process 


being subsequent to the charring, Thomas Barrow, Roek Ferry, 
Cheshire. 

3456. Improvements in Reriectina InstRUMENTS for celestial 
altitudes, Bernhard Tiirgen Friedrich Voss, Hamburgh, ny.— 


13th September, 1877. 

3458. Improvements in SkeLeton Tarorrs, George Clark, jun., Little 
Tower-street, ndon.— A communication from Thomas Bucon, 
Montreal, Canada, 

3460. A new Composition for CoatinG Susstances to be used in lieu of 
slate for building and writing purposes, John Aldertoh Ditch, Hastings, 

jussex. 

346:. Improvements in Steam Exorves, Konrad Wilhelm Jurisch and 
John Henry Lewis, Widnes, Lancashire. 

$464. An improved Type-wartinc Macuine, Evan Griffiths, Neyland, 
Pembrokeshire. 

3466. Improvements in Carps for carding fibres, Simon Kellett, Liver- 
sedge, Yorkshire. 

84-8. Improvements in Dritts used in agriculture, James Stanley 
Kipping, Manchester. 

3470. Improvements in Lawn-mMowers, John Simpson, the Gardens, 
Wortley Hall, Wortley, Yorkshire. 

3472. I ts in facti of Armour-pLates, Alexander 


7: pr e 
Wilson, Sheffield, Yorkshire.—14th September, 1877. 

3474. Improvements in Casks, Packine Cases, and other similar articles, 
and in the modes of and apparatus for securing their heads or lids, 
Charles Maher, Liverpool. 

$476. An improved process for CoatinG Metats with Tix, William Robert 
Lake, Southampton-b iidings, London.—A communicaiion from Neu- 
burg and Co., Vienna, Austria. 

$478. Improvements in Vent-peos, Charles Dagnall, Red-hill, Surrey. 

3450. Improvements in Hinges, Gottfried Stierlin, Schatfhausen, Switzer- 
laud 








ud. 

3482. Improvements in the method of and ~y-y? for Recoxpino the 
Nobex of PasseNGers vsine Venicces and the Fanes Paip therefor 
applicable also for recording the quantity of liquid passed through a 
pump, George Hartley and James Greenhough, bradford, Yorkshire. 

$484. Im ts in h y for Spinninco and Dovstine, JoLa 
Albert Bright, Rochdale, Lancashire.—A communication from Joseph 
M. Pusey, Lea Pusey, and Edward Pusey, Wilmington, Delaware, U.». 

3186. Improvements in Fornaces for calcining and other purposes, 
Robert Stirling Newall, Ferndene, Gateshead-upon-Tyne, Durham.— 
1ith September, 1877. 

3488. An improved apparatus for Daessino or PrerarinG Yarns or 
materials in the process of colouring or dyeing wool, cotton, silk, and 
other fibrous substances, Julien Paty, Boulevard de Strasbourg, Paris. 

3490. Improvements in Boors, Frederick Whitelaw, Northampton. 

3492. Improved means of ATTacHING Horses’ Heap CoLLars to MANGERS, 
William Ulark, Chancery-lane, London. —A communication from 
Milinaire Brothers, Paris. 

31494. Certain improvements in Tapters illuminated and otherwise, 
William Matthews, Birmingham. 

3496. Improvements in apparatus for CLeanina Tix, Terne, and other 
Mera Puates, Richard James Hutchings and Thomas John, Treforest, 
Glamorganshire. 

$498. Improvements in Srorrers for Borries, and in the means of 
securing stoppers in bottles, William North, Sheepridge, Huddersfield, 
Yorkshire.—i7th September, 1377. ‘ 

3500. Improvements in apparatus for Conrrotiine the Issue of Tickers 
or the Sate of MaTeRiA.s in the shape of long strips or ribbons, Gerard 
Wenzeslaus von Nawrocki, Koch Strasse, Berlin, Germany.—<A com- 
munication from Louis Briese, Berlin, Germany. 

3502. Improvemeuts in VeLocirepes, Gilbert Walker, Calcot-crescent, 
Regent's Park-road, London. 

3504. An improved apparatus for CLeansino Snips’ Bottoms at Sea, 
Francis William Phillips, Grand-parade, St. Leonards-on-Sea, Sussex. 
3506. Improvements in Sunrace Decoration, and in apparatus to be 
employed therein, John Alfred Stephan and Henry Chalk Webb, 

orcester. 

eh Dre=pnenere in Leoainos, Robert Thomson, Glasgow, Lanarkshire, 





3510. Improvements in machines fof Drittixe or Borne Rocks and 
other hard substances, Thomas Brown Jordan, Queen Victoria-street, 


on. 

3512. An improved machine for Curtinc-orry or Removine the Enps of 
Pxcs in Boors, shoes, and other articles, Alexander Melville Clark, 
Chancery-lane, London.—A communication from James Popham and 
James Linton, Montreal, Quebec, Canada. 

3514. Improvements in machines or apparatus for Grispine Woop into 
Pcie or Stock for the manufacture of Paper, Ernest de Pass, Fleet- 
chambers, licet-street, London.—A communication from Arvid Henry 
Elliott, New York, U.S.—18th September, 1877. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


3517. Improvements in the construction of Locks, Latcues, and Botts, 
— East, Besson-street, New Cross-road, Bondon.—19th September, 
1877. 

8538. Improvements in the mode of TreaTiING Boop and forming solid 
substances therefrom, Herbert John Haddan, Strand Westminster.— 
A communication from Wilford Leonard Palmer, New York, U.5.—20¢h 
September, 1877. 

3552. Improvements in the construction and arrangement of MaGNeTo- 
ELECTRIC Apparatus, and the application of the same to eed and 
other purposes, Arthur Samuel Hickley, Prince of Wales-crescent, 
Kentish Town, London. —2\st September, 1877. 

3589. Improvements in Kits and FLoors for Dryince Roots and GRAIN, 
William Robert Lake, Southampton-buildings, London.—A communi- 
cation from James Henry Brodie, Richmond, Victoria, Australia. —24th 
September, 1877. 

8591. Improvements in machinery for constructing Woop Screws, 
Herbert John Haddan, Strand, Westminster.—A communication from 
Albert Le Roy Munson, New York, U.S.—25th September, 1877. 








Patents on which the Stamp Duty of £50 has been Paid. 


3263. Feepino Carpinc Macutnes, &c., Andrew Hislop MacLean, Green- 
wood, N. B.—24th September, 1874. 

3299, Rock Dries, William Walker, Saltburn-by-the-Sea.—26:h Septem- 
ber, 1374. 

3303. Doon Hanpies, &c., Join Whitfield Harland, Manchester.-—26th 
September, 1874. 

3304. Recutatine Water Svupriy, Matthias George White, Landport.— 
26th September, 1874. 

8300. Feep-water for Steam Borters, Robert Bérryman, Newcastle-on- 
Tyne.—26th September, 1874. 

7 Has, Thomas Boverton Redwood, Finchley, Middlesx.—26th Septem- 

“a . 

3448. EanTHenware Borries, Hiram Codd, Camberwell, Surrey.—8¢th 
October, 1874. 

8535. ComBinep Encixes and Borters, David Grieg and William Daniel, 
Leeds.— 14th October, 1874. 

— es Fices, &., William York Marston, Birmingham.—5th Octo- 

, 1874. 

8717. laniminG Fuses, John Arthur Chandor, Southampt 
London.—27th October, 1874. 

= Gas Burners, John Wallace, Newcastle-on-Tyne.—28th September, 
874. 

$354. Doustinc and Winpinc Yarns, Robert Smith, Manchester.—lst 
October, 1874. 

3400. VentiLatTinc Sewers, &c., Edward Gregson Banner, Billiter-square, 
London. —5th October, 1874. 

3827. Maxino Paper Baas, Pierre Frangois Prudent Pérts, Paris.—29th 


huildi 








Richard Pritt and William Hind, Preston, Lancashire.—10th September, 


1877. 
3426. An im) a tus for use in the Treatment and Cure of 
Fiivins amt other dceanen Iaward dobneon Hobbs, Ramsgate, Kent. 





p , 1874. 
3398. Marine Enoines, Daniel Rankin, Greenock.—5th October, 1874. 
3350. Looms, Frederick Foster Burlock, Lincoln’s-inn-fields, London.— 
80th September, 1874. 
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Patents on which the Stamp Duty of £100 has been Paid. 

2566. Curring Paver Hanainos, David Pirie and Alexander Croom, 
Dundee.— 26th September, 1870, 

2570. Drain Pires, Herbert John Jones, Peckham Rye, Surrey.—20th 
September, 1870. 


$381. SHARPENING Horse Cuiepers, Joseph Trickett, Newark-upon-Trent. 
—5th September, 1877. 

8400. ‘I'usK-coupLtne, Adolfo Cozzi, Queen-street-place, London. 

$401, Srackine Hay, &c , Thomas Francis Hanceck, Wittlebury, North- 
ampton, and Edmund Carthew Heunab, Lewisham-road, Kent.—tth 
Secteishen. 18 





2575. CakD-HOLDERS, &c., Edward Lord, Todmorden.—28th September, 
87 


1870. 

2826. Parer Baas, Thomas Bibby, James Bibby, and John Baron, Burnley, 
and William Baron, Rochdale.—24th August, 1870. 

Sip, Srocenums Cauico, Cioran, é&c., William Birch, Salford.—1st October, 


2607. Baxixo Biscuits, Breap, &c., Edward Wylam, Kaling, Middlesex. 
~—B80th September, 1870. 





Notices of Intention to Proceed with Patents. 


1716. Recorpinc Temperatures, Archibald Simon Lang MacDonald, 
Middlesbrough-on-Tees.—8rd May, 1877. 

1796. Gove Srretcuers, Joseph John Perry, Holborn Viaduct, and 
Abram Charles Herts, Blooms’ , London.—A communication from 
John Herts.—9th May, 1877. 

1931, a Furnaces, William Shepherd Wiliiamson, Congleton, 


r. 
1934. ANGULAR-EDGED ARTICLES, John snmp, Aberdare. 
ay ina and SrexL, John Holloway, Jeffrey-square, St. Mary Axe, 


on, 

1936. TorrEeDors, George Beeforth Newton, jun., Kingston-upon-Hull. 

1941, Buast Fury. and C s, W Robert Lake, South- 
ampton- build , London,—A communication from Armand 8épulchre, 
—lith May, 1877. 

1947, Srampina Articces from Mera Sueets, Charles Evans, Wolver- 


ton. 

1959. Rarcwar Carriace Couriincs, Edmund Edwards, Southampton- 
buildings, London.—A communication from Ezra Miller. 

1960. Savery Pins, Anthon Steenberg, Copenhagen.—A communication 
from Thorvald Thorson and Holger Petersen. - 18th May, 1877. 

1971. Preservino Fisn, Pietro Toninetti, Hamburg. 

aie. PRESERVING ANATOMICAL Preparations, Pietro Toninetti, Ham- 

urg. 
the, Peninrnie Meat, Pietro Toninetti, moines. 
1974. Preserving Mitk, Cream, and Burrer, Pietro Toninetti, Ham- 


burg. 
1978. Compinc Macnine Cieawers, Alexander Browne, Southampton- 
dings,  epanaaeg communication from Thomas Overend and 





Thomas Fi 
uw < event Sewack, &c., Joseph Fenton, Batley, York.—1l9th 

fay, A 
1989. ‘CHILDREN’S SELF-PROPELLING Horsz, William Edward Gedge, 
Strand, London.—A communication from John H. Nolan,—2ist May, 


877. 

1095. Featuer Fasrics, Frederick Bardin, Paris. 

2002. Lusricatine Wueets and Putieys, William Robert Lake, South- 
oecanenen London.—A commuication from John Norris,—22nd 

ay, a 

2006. Steam Tramway Cars, &c., Andrew Nicol Porteous and George 
Cadell Bruce, Edinburgh. 

2010. Propucine Sounp From Betis, Thomas Christopher Lewis, Brix- 


ton, Surrey. 
7 re for Steam Enoines, &c., William Rowan, Belfast.—23rd 
ay. 4 

2020. Preventinc Escare of Gas, &c., Herbert John Haddan, Strand, 
Westminster.—A communication from Buckland Palmer Bower and 
John Joseph McEvoy. 

2021. Capstans, Thomas Roberts, Newlyn, Cornwall. 

2023. Cuttrivatixe Lanp, Charles Horton Plowright and William Smith 
Reynolds, Spalding. 

2024. Batu VaLves, Joseph James Day, Kentish Town, London. 

pape Mi a |  —— &c., George Apedaile Thompson, Birmingham. 
—24t lay, 1877. 

2060. Boxes for Recstvina Fares, Fees, &c., Henry John Crossle, 


2062. CompensaTina the Expansion of Raitway Sicnars, &c., Charles 
Brett, Deptford. 
a ee Rooms, &c., William Scott, Anerley, Surrey.—26th 
‘ay, . 
2076. Casu Recister, Henry Pottin, Paris. 
2078. Exvetorpes and Wrappers, John Henry Johnson, Lincoln’s-inn- 
yg ta communication from Jean Baptiste Depelley.—28th 
ay, , 
2109. Twist-pRILLs, Alfred Vincent Newton, Chancery-lane, London.—A 
communication from Christian Frederick Jacobson, George Erastus 
Maltby, and James Charles Jones. 
2110. Forpine Printep Parer Into 


don. —A 

—30th May, 1877. 

2120. Cuxanino Grary, &c., William Pindar, York, and Thomas Mawe, 
Malton.—8lst May, 1877. 

2130. Biockxs for Buitpinc, John Henry Johnson, Lincoln’s-inp-fields, 
London.—A communication from Albert Hartmann. 

2133. Treatine Resipvary Iron Ores, &c., Henry William Allan, 

iW, 

2137. Furnaces, Alexander Melville Clark, Chancery-lane, London.—A 

 samaemonerseaeae ieemeceaee Anonyme des Mines du Rhin.—1st June, 


$77. 
2167. CLiprinc Animas, John Clayton Mewburn, Fleet-street, London.— 
A communication from Auguste Lengelée. 
= Sarety-vaLves, Thomas Messenger, River, near Dover.—4th June, 


2216. Comus, Jule« Francois-Xavier Fauvelle, Paris.—7th June, 1877. 

2236. Purivyine Minerat Woot, &c., Alexander Melville Clark, Chancery- 
yon ne communication from r Daniel Elbers.—8¢th 

2407. UmBrecuas. &c., Frank Hodges and George Alfred Healey, Leicester. 
—Zlst June, 1877. 

2417. Pumps, Edwin Paul, Liverpool. 

2418. Steam Wixcues, Edwin Paul, Liverpoul.—22nd June, 1877. 

2603. Warmino Raitway Carriacss, John Reid and Robert John 
Billinton, Derby.— 5th July, 1877. 

2690. Wire Naiis and Sok Rivets, Henry Evans, Newport, Monmouth. 
—12th July, 1877. 

2742. Srinninc Hemp, Fiax, &c., Alfred Vincent Newton, Chancery- 
lane, London.— A communication from John Good.—17th June, 1877. 
‘46. Openino Cases, &c., Timothy Coleman Blanchflower, Timothy 
Coleman hflower, jun., and John Coleman Blanchflower, Great 
Yarmouth.—18th July, 1877. 

See eneeae Encines, Robert Foster Barker, Manchester.—24th July, 


‘4. 

2831. Nats, &c., Francis Bianchi and Robert Maxwell Fabris, Sherborne- 
lane, London.—25th July, 1877. 

= Rrvouvixa Suotters, Charles Rawlings, East Knoyle, Wilts.—31st 

ly, 1877. 

2956. Perrormino Gymnastic Exercises, John Henry Johnson, Lincoln’s- 
inn-fields, London.--A communication from Charles Klemm. — 2ad 
August, 1877. 

2993. Treatinc Sutvuuric Acip Resmpugs, James Mason, Witney, 
Oxford.—6th August, 1877. 

3079. Weavinc TwiL.ep Fasrics, Charles Henry Hooper, Eastington.— 
13th August, 1877. 

3108. Propvoine Arti¥icaL Coup, Paul Giffard, Paris. —15th August, 1877. 

$140. Locomotive Enaines, &c., James Pollock, Battersea, and William 
Wilkinson, Wandsworth-road, Surrey.—17th August, 1877. 

3167. Steam Enoines, Alexander Morton, Glasgow.-—2lst August, 1877. 

3188. Wasnina Macuines, Norman Oscar Craig, Markinch, Fife.—22nd 





Pampacers, &c., William Conquest, 
ication from Stephen Davis Tucker. 


August, 1877. 

“ seaeaeao Acip Resipves, James Mason, Witney, Oxford.—23rd 

ugust, 1877. 

3225. Sipe Doors of Raitway Trucks, &c., Thomas Powell, Lianelly.— 
24th August, 1877. 

3239. Raitway Carriace Lamps, John Pitt Kennedy, Lupus-street, 
Middlesex, John Latham, Folkestone, and John Andrews Dryden, 

Elsley-road, Surrey.—27th August, 1877. 

3278. Botrie Storrgers, James Cooper, Huddersfield. 

3283. Spicep Vinzaar, &c., George John Hutchings, Bristol. 

= rong Compounps, John Stenhouse, Pentonville, London.—29th 

lugust, . 

3307. Gas Curcks, Robert Hadfield, Sheffield. 

3309, Concrete BurLpinG, Joseph Mingay Tall, Peckham. 

3310, Kyons and Roses for Furnirurr, Edward Collier, Birmingham.— 
30th August, 1877. 

3314. Wuen.s, Henry Edward Brown, Dublin. 

8319. CapsuLina Borries, &c., Edouard Belmer, Cambridge-terrace, 
‘Islington, London, 

3326. Reoisterino Fares, &c., Charles Frederick Hayes, Queen Victoria- 
street, Loudon.— 31st August, 1877. 

~ Ly er pom Frederick Burbidge, Coleman-street, London. 
—lst mber, 1877. 

3345. Combine WooL, &c., Thomas Fielding Johnson, Alfred Staples, and 
Edward Barradell, Leicester.—3rd , 1877. 

$365. ne Noxious Varours, &c., Timotheus Ignatius Alberdingk, 





—4th Sep , 1877. 
8876, Revotver-rursk, Frank Wirth, Frankfort-on-the-Maine.—A com- 
munication from Oscar Frankenau. 


P , 1877. 
8490, Boots, Frederick Whitelaw, Northampton. “s C 
3198. BorrLe Stoppers, William North, Huddersfield.—17th September, 


1877. 
bey 5 pa &c., William East, New Cross-road, London.—19th Septem- 
8 


3538, SoLIDIryING Bioop, Herbert John Haddan, Strand, Westminster. 
—A communication from Wilford Leonard Palmer.—20th September, 


1877. . 

3552. MAGNETO-ELEcTRIC Apparatus, Arthur Samuel Hickley, Kentish 
Town, London.—2lst September, 1877. 

3589. Grain Kixns, &c., William Robert Lake, Southampton-buildings, 
London.—A communication from James Henry Brodie.—24th Septem- 
ber, 1877. 


All ns ha an interest in opposing any one of such applications 
should leave parti in writing of their objections to such application at 
ae office of the Commissioners of Patents within twenty-one days after 





List of Specifications published during the week ending 
29th September, 1877. 

4825, 1s.; 4849, 6d.; 388, 6d.; 406, 6d.; 460, 6d.; 469, 6d.; 505, 1s.; 541, 
6d.; 561, 6d.; 565, Gd.; 563, 6d.; 576, 4d.; 577, 6d.; 588, 6d.; 589, 6d.; 590, 
10d.; 591, 6d.; 599, 4d.; 60i, 8d.; 602, 8d.; 605, 6d.; 612, 8d.; 627, 6d. ; 629, 
6d.; 631, 6d.; 643, 4d.; 647, 6d.; 650, 10d.; 656, 6d.; 657, 6d.; 662, 6d.; 673, 
6d.; 676, 6d.; 680, 4d.; 688, 6d.; 691, 1s.; 696, 6d.; 698, 8d.; 700, 6d.; 704, 
4d.; 705, 6d.; 709, 8d.; 712, 6d.; 713, 6d.; 714, 6d.; 724, Od ; 728, 6d., 730, 
6d.; 732, 64.; 735, 2d.; 738, 4d.; 740, 6d.; 741, 6d ; 743, 6d ; 751, 6d.; 754, 
6d ; 755, 6d.; 758, 6d.; 765, 101.; 766, 1s. 4d.; 769, 6d.; 775, 6d.; 780, 6d.; 
781, 2d.; 787, 6d.; 78%, 6d.; 789, 2d.; 790, 6d.; 797, 4d.; 798, 2d.; 800, 
802, 6d.; 804, 6d.; 807, 8d.; 810, 4d.; 812, 6d.; 813, Sd.; 814, Gd.; 816, 
817, 2d.; 819, 6d.; 826, 2d.; 827, 6d.; 829, 4d.; 830, 6d.; $33, 6d.; 835, 
886, 2d.; 840, 2d., 841, 2d.; 842, 6d.; 844, 2d.; 845, 6d.; 46, 2d.; 848, 2d; 
849, 2d.; 854, 4d.; 863, 6d.; 876, 4d.; 895, 4d.; 897, 6d.; 1058, 2d.; 1175, 
6d.; 1204, 6d.; 1714, 6d.; 1807, Gd; 2241, 4d.; 2456, 4d.; 2517, 6d.; 2528, 
6d.; 2552, 4d.; 2688, 6d.; 2692, 2d. 





*,” Specifications will be forwarded by post from the Patent-office on 

receipt of the amount of price and Sums ———- ls, must be 

Post-office Order, made payable at the Post-office, 5, High 

Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the office oy 
Her Majesty's Commissioners of Patents, 


182. Draitiinc Macninery, H. G. Gordon.—Dated 11th January, 1877. 
6d. 
This consists in an arrangement of drilling spindles, ag apparatus for 





working them upon a circular base plate, the 'y Pp y 
for drilling boiler cylinders or shells. Upon the nome eee are fixed two 
beds forming slide 's for upright pillars, another being arranged to 


g 
carry similar uprights, and capable of being rotated through 120 deg. 
Slide frames are mounted u these pillars carrying drill spindles whi 
may be set to work in any relative positions, and to drill holes for any 
pitch of rivetting. 
167. Raitway Brakes Axp Sicnats, F. W. Webb.—Dated 12th January, 
1877. ¢d 


The object is to liberate continuous brakes or give notice by whistle or 
signal to those in charge of a train when app! ing a danger signal, by 
apparatus consisting in arranging a rod in connection with the trigger of 
the brakes, or the whistle, or gong, and sustaining it by a prop of elastic 
material attached to the train, and which by coming in contact with a 
bolt shot out by and actuated with the line signals, is sufficiently bent 
out of position to allow the rod to drop and the application of brakes or 
whistle to take place. It also consists ina method of actuating shades 
before lamps on locomotive engines by means of connections with the 
reversing lever, 80 as to show the direction of motion of the train. 


191. Timerixce Escapemests, HW. M. Frodsham.—Dated 16th January, 
1877. 8d. 


This consists essentially in constructing escapements so that the motive 
forve is not communicated directly to the nee or pendulum, but is 
made to tense a spring alternately to opposite sides while the balance or 
pendulum is out of connection with it; also, so that the spring or 
imp lever actuated by it at the extremity of its motien, after giving 
the impulse and whilst the pendulum is out of connection with it, 
unlocks the train to tense the spring in the opposite direction for the 
next impulse. 


221. Boiiprve 1x Concrete, F. G. Jordan.—Dated 17th January, 1877. 
6d. 


This consists in an arrangement of vertical stancheons, each formed 
with a shelf to support moulding boards and internal and external angle 
pieces, and having holes —- each for screw bolts through 
and supporting each pair and the contained bo: 





it also consists 
the use of com concrete tiles and mouldings having cross ribs, 
ridges, &c., by which they are built into or made to hold on to a wall. 


264. Tramway WueEsz.s, R. Hadsield.—Dated 20th January,j1877. 6d. 

This is a steel tramway whee]. It has ribbed spokes. A “‘ convenient 
number of hollow cores formed therein ” are spoken of in connection with 
this wheel. 


371. Sewino Macuines, J. Aeate.—Dated 20th January, 1877. 8d. 
consists ly in the use of a stationary thread case for pre 
the lock thread, the case being supported by reciproca’ in suc! 


a manner as to allow of the hook or needle thread being laid over or 
around it ; and also in the combination of a loop carrier with a pear- 
shaped locking thread case. 


276. Dryinc Tea-Lear, T. Balmer.—Dated 22nd January, 1877. 6d. 

This i tially in an arrang t of ay tus for withering 
and drying tea-leaf by means of revoiving inclined cylinders formed in 
aati aan sections, and provided with curved longitudinal elevators ; 
and air directing rings or diaphragms, with regulating feed wheel and 
hopper at upper, and discharge doors at lower ends, air beirg driven 
through heaters into the cylinders and in the direction of travel of the 
leaf in the withering cylinder, and the opposite direction in the drying 
cylinder. The app is conti in its action. 

289. Buitpisc Marertacs, J. Hyatt.—Dated 23rd January, 1877. 10d. 

This consists in very various re of Portland cement made 
into concretes or artificial stones in the form of slabs, vessels, &c, Beams are 
made of cement covering a core of iron either as T or other rolled iron, or 
in the form ofa simple girder. Coloured cement, slabs, é&c., are described, 
and 8 made in sections, grates, fire-proof floors and roofs, the !atter 
covered with wood walking surfaces inlaid with glass footways. Mats 
are made with interwoven glass for transmitting light. Portland cement 
is substituted for putty for setting glass in sashes. For windows with 
various forms of glass panes, the glass is pressed to shape and with ridges 
for securing them to the frame. Reflecting glasses, in which the refiect- 
ing surfaces are embedded in a covering of glass to keep them clean, are 
also, with other things, described. 
$1'7. WasHine Macuing, S. Freemantle.—Dated 25th January, 1877. 4d. 

This consists in the use of three fluted or corrugated rollers thus .*. the 
upper roller being capable of vertical motion controlled bya spring. The 
rollers are mounted in a frame which is attached to an ordinary tub, and 
the washing consists in passing the clothes through these rollers. 

318. Sicnats, A. F. Jérusalémy.—Dated 25th January, 1877. 10d, 

Fireworks are fired and thrown by means of detonating caps. Com- 
munications in railway trains or signals, therefore, are to be made by 
means of an apparatus provided in the carriage, and containing maroons 
which may be fired © passenger pulling and letting goa spring knob, 
when a loud report is heard by the engine driver; and afterwards a 
maroon “ describing a curve of about four or five hundred feet in the air 
will terminate by a second and louder report in front of the engine 
driver.” 

848. Po.isu, W. 7. Kerry.—Dated 26th January, 1877. 2d. 

The polish is composed of rectified spirits of turpentine 40z., alcohol 
or spirits ot wine 1} 0z., salt of tartar 2 drachms, essential oil of lavender 
6 drops, water 1 oz., mixed at a temperature of 75 deg. and used for 
jewellery and furniture. 

352. Srinnino, A. M. Fleming, J. Hey, and W. Earnshaw.—Dated 27th 
January, 1877. 6d. 

The object is to put an increased drag strain upon the yarns whilst 
beigg spun, which is effected by pungeape. 4 the head of the cap on a 
stud a fly or arms with a hook, loop, or guide at their extremities through 
which the yarn passes on its way to the bobbins. Their rotation draws 
the yarn round the exterior of the cap, which gives sufficient resistance 
with that caused by the rotation of the fly arms. 

882. Foop Preservation, W. R. Lake.—Dated 29th January, 1877.—(A 
communication.) 1 











Od. 
This relates to storage and transportation of meat, fruits, &c. The 





meat is enveloped in a fibrous or woven material, such as “ burlaps,” and 

subjected to a current of air brought to a sufficiently low temperature 

by the use of ice, &c, to prevent direct decay, and the-envelope filters 

from the air any organic or other causes of decay. Fixed and portable 

refrigerator chambers, in which this is carried out, are described. 

390. ConTROLLIno Propuctios or Spirits, C. Rk. Wedelun,—Dated 30th 
January, 1877. 64d. 

A vessel is connected with the collecting vat, and through this all the 
spirit has to pass; only a vessel full at one time can be passed off, am 
the gor ape controlling the admission and emission therefrom is _ 
vided with a counting appsratus by which the number of times filling 
and emptying takes oe is registered. A sample pipe and vessel are 
arranged so that on the turning of the cock for the measuring vessel a 
sample of mean apecific gravity is with each discharge of the latter 
passed off to the locked room where the quantitative and qualitative 
measurements are taken. 

391. Lage PG Broke, W. Kiang, and R. Munns.—Dated 30th Jonu- 
ary, 1877. . 

Bottle necks are made with the hole in the neck of an oval shape, but 
with the top of the neck countersunk or bell shaped circularly. Within 
the neck, and a short distance from the top, and where the oval form 
becomes circular, is adouble shoulder. A stopper is made, the lower end 
having two projections which will pass throvgh the oval part, and which 
when the stopper is turned through a quarter revolution bring the head 
of the stopper, provided with an india-rubber seating, tight down upon 
-~ 7 of the neck, Apparatus for making the neck of the bottle is 

esc 4 


a gee anp Jars, H. Lange and C. Mohv.—Dated 30th January, 


1877. , 

This consists mainly in moulding upon the upper exterior of bottle 
necks, screw threads upon which metal caps are fitted, and machinery 
for which is described. Another form of neck consists in brin part 
of the material of the neck above the orifice, and there forming lugs which 
hold a sliding wedge-shaped piece covering the orifice. 


419. Watcn Movements, A. V. Newton.—Dated 31st January, 1877.—(A 
communication.) 6d. 

This consists mainly in the arrangement of the works of keyless 
watches, so that the works may be used either as a hunting watch or for 
an open face watch, provision being made by which the winding stem 
may be either opposite the figures XII or LI. 


0, Go axb Bunpine Sticks, 7. Kingston.—Dated 31st January, 
1877. 

Blocks of wood are placed on the table of a machine, and are held and 
fed under a guillotine knife, by which they are split up into slabs about 
half an inch in thickness, and from whence they pass between two rows 
of steel knife edged discs, the peripheriva of which nearly touch, and are 
by these split into sticks for firewood. The sticks pass on to an endless 
band and are collected in certain quantities between a pair of semi- 
pe a ad jaws from which they are squeezed by a piston into squeezing jaws 
an 
424 Rorary Encines, C. Avery.—Dated lst February, 1877.—(Not pro- 

ceeded with.) 2d. 

This relates to a rotary engine which may be also used asa pump. It 
seems to consist of a roller and disc rotating in a drum and maintained« 
in certain relative positions by gearing, the roller by certain movements 
of the piston forming an “ abutment” for the steam. 

425. Exvevatine Liquips, J. Ledger.—Dated let February, 1877.—(A com- 
munication.) 6d. 

This refers to patent 3118, 1876, and consists in the application of the 
principle of the Heron fountain. The apparatus consists mainly of a 
tooth wheel to the periphery, and in gear with which are two pinions 
fixed to the spindles of several rotary pumps, which are to raise water 
by which they are themselves to be driven by the arrangement described, 
which seems to be a perpetual motion. 

429. Boszins, 4. Wilkinson.—Dated lst February, 1877. 64d. 

This relates to metallic bobbins for use in twist lace machines, and 
bobbin net machines, and for figured pile fabrics. It consistsin con- 
structing independent bobbins with three sections in order that two 
distinct threads may be wound on and kept separate from each other, so 
that double the usual number of threads can be thrown into a given 
8 and double number of loops can be formed by same movements of 

e machine. Twist lace machines are adapted to the manufacture of 
stout fabrics as carpets. The invention also consists in adapting twist 
lace hi to facture of cut pile fabrics, and in constructing 
spools in three sections, so that three tureads may be wound on of the 
same or different sizes and colours. 

430. Execrric TerecraPns, J. H. Johnson.—Dated 1st February, 1877.— 
(A communication.) 6d. 

This consists mainly in the application of a regulator to electric tele- 
graph writing app for establishing synchronism between the sending 
and receiving apparatus, and apparatus for enabling the line current to 
be reversed by a single contact with the view of emptying the line. 

437. RerriceraTinc Macuinery, G. W. Nawrocki.—Dated lst February, 
1877.—(A communication.) 6d. 

This consists y in an arrangement of air compressor connected 
with a series of coils of pipes in tanks, and with an injector, by which a 
certain quantity of cool atmospheric air is drawn into the pipes with the 
compressed air on its way to a treezing chamber containing a chlorcalcium 
water solution. The compressed air is forced through the system of 
a coil, and, if ice making is the object, it passes to the freezing 

x. 

440. Romaane anv Borine Rocks, 7. B. Jordan.—Dated 2nd February, 
1877. 








This consists mainly in a hand rock-boring machine, in which an air 
cylinder is mounted on a tripod also carrying bearings, in which runs a 
hand-wheel shaft carrying a double cam or $8 cam, by which the boring 
bar is lifted twice for each revolution of the hand-wheel. The 
boring bar passes through the cylinder and is provided with a piston so 
arranged that air is slightly compressed iu the upstroke and is employed 
to give downward impulse to the bar. 

442. Opera Guasses, C. Moreau.—Dated 2nd February, 1877. 4d. 

This consists in connecting the two tubes of opera and field glasses by 
slides orthogonal to their axes, so that their distance of separation may 
be regulated to that of the observer's eyes. 

451. Warer-cLosets, B. Finch.— Dated 2nd February, 1877. 6d. 

This consists mainly in the combination of a water-closet basin and 
trap, both made of earthenware, and with an intervening metal plate by 
which the connection of the two parts is made ; also in a form of water= 
closet valve which closes aut tically, and independently of the rod by 
which it is raised, and in which provision is made for an “‘ after flush.” 
455. Sares, H. P. Holt and W. Denison.—Dated 2nd February, 1877. td. 

Tnis consists mainly in forming the whole of the shop window cases or 
shelves in one frame, supported by hydraulic pistons, or by other suitable 
apparatus, above an underground safe, into which the whole descends 
when the shop is to be closed. Suitable arrangements are provided for 
preventing the safe or enclosed case being unlocked or raised by burglars. 


458. Winpow SasHes anp Frames, J. Risien.—Dated 3rd February, 1877. 
—(Not proceeded with.) 4d. 

The frames are constructed of sheet metal, which, occupying little 
space, contains the sash weights, and a hollow bead forms at the same 
time a guide for the sashes, and a complete cover for the sash cords, these 
being at the sides in place of the edges as is usual. 

459. Reapinc AnD SHEARING OR CLIPPING Macuines, W. Clark.—Dated 
3rd February, 1877. 6d. 

In place of the A-shaped reaper knife section with straight edges, a 
slightly curved edge forms the principal part of this invention. Clipping 
or shearing machines to be driven by power and fitted with knife teeth 
of this form are described, and the same form of knife section is to be 
applied to reaping machmes. A reaping machine for “small smallers” 
to be worked by hand is described. 


461. BrReEcH-LOADING Fire-arms, H. Tolley.—Daled 3rd February, 1877. 
6d. 





This relates to a method of holding the barrels of drop-down, slide, or 
turnover guns %o or against the face of the body of the action by means of 
a horizontal lever fixed to the strap of the action, and in mechanism for 
locking the barrels when closed. It also consists in mechanism for 
causing the operation of opening the barrels of breech-loaders to cock the 
hammer. 

519. Syrupine, Fruuinc, AND CorKING AERATED Liquips, 7. Cockcroft.— 
Dated 7th February, \877.—(Not proceeded with.) 2d. . 

The turn of one horizontal shaft (with the right hand) works a syrup 
pump by means of a cam, charging the bottle ; it also brings the corking 
piston down over the cork. The left hand works a second shaft with four 
cams, one working a filling valve, partially filling the bottle, another an 
air escape valve, a third the tirst valve to complete the filling, and the 
fourth the gas escape valve ; corking follows, 

520. Vatve Motion anv Reversine GEAR, |W. Lowe.—Dated Tth February, 
1877.— (Not proceeded with.) 2d. 

On the crank shaft is an eccentric with its centres in the same plane 
as those of the crank shaft, crank pin, and centre of cylinder. The eccen- 
tric has a strap with a link fastened to it, and in this link is a block with 
one end of the valve spindle connecting rod ; a point in the links is con- 
trolled by guides. 


622. Fixine Insutators, J. H. Cordeaus.—Dated Tth February, 1877. 


The insulator is screwed on to the bolt, which has a flange at the lower 
part of the screw, and over this a washer of india-rubber or the like. 
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527. Tramway Cars, E. Perrett.—Dated 7th February, 1877.—(Not pro- 
ceeded with.) 2d. 

This relates to improvements on No. 3829, of 1874, viz., disconn 

the leading and traillng wheels, steering only with the former, 


hi 





Oct. 5, 1877. 
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what has lately proved a course of severe competition, by quoting 
£1 per ton under the rates for similar iron “ other firms, will 
not have room for much complaint that it was not taken into the 
council of the firms who in their turn are now acting apart. The 





Job, 


steering gear so that, with slight exertion, 
can be op d to the motion of the pivotting frame about its 
centre, (this is done ‘by means of a treadle brake, or hydraulic cylinders). 
533. Cuorrive Macuine, H. J. Harwood.—Dated 8th February, 1877. 2d. 

The knife carriage, working in slides, is attached to the lower end of 
een rod. The block is rotated by means of a vertical rod, actuated 
by the crank shaft of the fly-wheel, and ha , below, a pawl acting on 
a ratchet arrangement, moving a toothed wheel which gears into the 
teeth of a worm wheel under the block. 

534. Pacxixse anp Compssstnc Fiour, Tea, &c., J. Joyce.—Dated 8th 
Fe » 1877.—( Not with.) 2d. 

The substance in wrappers (round funnels) is placed in moulds fitted in 
recesses on a circular feed ring, which is rotated under a frame, in which 
a horizontal shaft, by cams, raises and lowers rammers, e 
material. After pressure, the funnels of the wrappers are fitted out of 
the moulds by vertical rods with T-shaped ends working through the bed 
plate, caught by a forked horizontal lever, and swung round to the posi- 
tion necessary for again folding the wrapper. 

536. Srramue Purp, D. Bentley and J. B. Jackson.—Dated 8th February, 
1877.—( Not proceeded with.) 2d. 

An eccentric shaft passes through one of the trunnions of the strainer 
casing, and by its revolution imparts a vertical and horizontal recipro- 
cating motion to an agitator. 

537. Roxx Er J. A. Claydon,—Dated 8th Febrwary, 1877.—(Not pro- 


ceeded. with.) 

This relates to securing at right angles below the foot-plate a plate 
slotted from end to end, and with under edges curved = drilled to 
allow passage of a series of axles from one or both sides, each carrying a 
runner between the sides of the piate. 


5S8. Inpex Macnive ror Fancy Weavinc, W. Snape.—Dated 8th 
ith.) 2d. 


February, 1877.—( Not ee go ) 
xed to vertical slides, are used for raising the 
y 


Four or more knives, 
hooks and warp (the slides are worked variously). 


Sm, Teun, W. Smith.— Dated 8th February, 1877.—(Not proceeded with.) 


The pattern chain, for the shedding motion, is made of a series of rods 
rs age perp to —_ = ee See On the rods are mounted 
wis, w on up! levers to pu rward the needles acting on 
double hooks as usual. - ss ‘ 
549. Packine, £. Carter and D. Siith.—Dated Sth February, 1877. 2d. 
Packing is made of narrow strips of woven or felted fabric (of fibrous 
material), stranded, plaited, braided, or twisted. 
555. Coverinc anp Insutatinc Wire, E. W. Beckingsale.—Dated 9th 
ene ai tenance 2d. 
_is cove’ with paper pulp without seam or lapping except 
at considerable intervals where joints in the wire occur. cae . 
557. Puncursc Hores orn Siots my Merats, 7. Baker.—Dated 9th Feb- 
ruary, 1877.—( Not with.) 2d. 
_ The machine is of D form, and fits with asquare pin on the bottom arm 
into the square hole of an ordinary anvil. The punches are fixed in the 
upper arm and worked vertically on a square socket ; the lower arm has 
a counter with hole corresponding to the punch ; a small point on the 
bottom of each punch prevents the metal slipping. 
559. Measvrine ee J. P. Clarke.—Dated 9th February, 1877.—( Not 





A smail measure is fixed inside a can, having its top flush with the false 
bottom. A hole in the top of the measure is oo | or closed by a tap 
fixed outside, —— tap is fixed to the bottom of the can, communi- 
cating only with the measure. 

562. Overneap Sewisc Macurxe, R. Orchar.—Dated 10th February, 
1877.—(Not proceeded with.) 2d. 

This relates to improvements on Laing’s machine (No. 3498 of 1874), the 
object —s to obtain itive motion throughout the parts, dispense 
= a belt for driving the spiral needle, oot tanen the strain on the 
needle. 


7 See Srent Sanp, W. and J. S. Loynd.—Dated 10th February, 
we. 2 


‘ ad. 

For 1 cwt. of the sand are taken } Ib. of oil of roleum or ether 

volatile oil, 2 oz. salt, 1} 1b. blue clay, 3 Ib. coal dust, bib charcoal ; the 

whole is thoroughly mixed and let stand a day or two before use. 

571. Facusratinc Lasowrn 1x Women, J. 7. Whittaker.—Dated 10th 
February, 1877.—{ Not with.) 2d. 

The instrument consists of two blades, which are introduced simul- 
taneously; one is rotated after mtroduction, and is adaptable, while 
pag t he ~~ 4 outline of head or _——. One catch locks the blades 

ro! ig one becom: te the other, and another locks thi 
handles together after an : eu “5 ' 
572. Boxes ror Fares anp Apmission Frees, H. J. Crossle.—Dated 10th 
February, 1877.—{ Not proceeded with.) 2d. 

The box has a glass pauel and a taper mouthpiece, below which is a 
balanced tipping plate, which yields to the coin and deposits it ona 
counter-weight table that closes an g between converging 
pony gt pene paar the table, this tips and discharges 
them a shute and receiver w. There is a self- heck 
bottom of the shute. wc 
573. Umpretias asp Parasors, C. L. Boyce and R. R. Newton.—Dated 

10th February, 1877.—(Not proceeded with.) 2d. 

The barrel is carried a little beyond the notch piece, and the projecting 
part turned over, and into the annular groove and sinki on sur- 
face of the notch, and closed therein without solder. The plug for the 
ferules is also held without solder by means of a ‘ormed on 
tab ag by carrying down thin shavings of metal from the inner sides of 

e cap. 

575. Maxrnc anp Presstnc Bricks, &c., 7. Titley.—Dated 10th February, 
1877.—( Not proceeded with.) 2d. 





_, The screw of the press is worked by means of a chain barrel fixed to 

it, the chain being connected with the two ends of a piston rod, project- 

ing through the covers of a horizontal steam cylinder. 

611. Merattic Bevsreaps, W. H. Greening.—Dated 14th February, 1877.— 
(Not proceeded with.) 2d. 

: ~- relates to an appliance for carrying a valance at the sides and 

eet. 

610. Links ror Corrs, &c., T. Tonks, jun.—Dated 14th February, 1877.— 
(Not proceeded with.) 2d. 

Two buttons are linked by a ring projecting from the side of each; at 
the back of each is fixed a bent piece of flat metal near the ite edge 
to that at which each is linked, being turned over across the back and 
forming a hook which is passed into the dress. 
=. Gauce ror Steam Borers, P. Ward.—Dated 14th February, 

77. ; 


This relates to use of an indicating spherical float (black or silvered) on 
— water surface in the glass tube, with suitable stops for it above and 
iow. 
615. Feepixc Fue. ro Forwaces, &., H. Lacy.—Dated 14th February, 
1877.—(Not proceeded with.) 2d. 

A set of short fire-bars (of fire-clay, plumbago, or the like) are mounted 
with their front ends resting on transverse rocking bars, and their back 
ends on the front ends of a second set, mounted at a slightly lower level ; 
several series may be used. Perforated bridges of refractory material are 
used, entirely fitting the fiue. 

‘764. Steam Enornes, FE. Wood.—Dated 24th February, 1877. 6d. 

_ In “ tandem” compound engines, the cylinder nearer the crank shaft 
is connected direct to the end of the main framing, which end has 
side stay rods connected to the further low-pressure cylinder. The 
exhaust valves of both cylinders are connected toone continuous coupling 
rod and one eccentric. The arrangement described in No. 749, of 1876, 
for actuating the valves of high-pressure cylinders, is applied to low pres- 
sure, except that the double wedge for disengaging valves is rep! 

by two single stationary wedges not influenced by the governor. An 


improved cut-off motion is also described. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE chief feature in the week’s history of the iron trade of South 
Staffordshire isa drop of from £1 to £2in the quotations for high class 
sheets. These in circulars dated September 1st were reduced 10s. per 
ton. Now under date October Ist, the drop isas I state. Messrs. 
E. P. and W. Baldwin announce their prices from the latter date for 
singles of the usual sizes to 20 w.g., as ton for *‘ Severn,” £11; 
for “‘ Baldwin Wilden” B., £12; B.B., £13; B.B.B., £14; B. 
charcoal, £20; and E.B. charcoal, £22. Doubles of from 21 to 24 
w.g. are 30s. per ton extra, and trebles of from 25 to 27 w.g., 60s. 
per ton extra. Messrs. Baldwin’s action has the concurrence, as is 
understood, of the Cookley Company, in conjunction with whom 
it is believed to be taken. Similar reductions apply, therefore, to 
the Cookley Company. How far the other high-class sheet 
will follow this lead has to be shown. One at least which commenced 
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new quotati declared to be profitless, and considerable 
orders for singles will not be taken at them, unaccompanied with 
orders likewise for doubles or trebles. 

The current prices for ordinary qualities of sheets remain with- 
out alteration, the minimum for galvanising sheets remaining at 
from £8 5s. to £8; whilst from £8 7s. 6d. to £9 tes trans- 
actions in sheets bearing marks in considerable repute. At these 
figures the demand keeps up, and the mills are running ten turns 
a week. Nor is there any immediate prospect, judging from the 
inquiries which were made in Birmingham to-day—Thursday—and 

olverhampton yesterday, of that demand falling off. 

Strips and guide iron come next in request. Upon such work 
the mills are running from seven to eight turns a week. 

Bars and bridge and girder plates are in quiet demand, though 
boiler plates are being rolled with tolerable freedom at £10 per 
ton. At lower prices orders have been declined this week by firms 
whose quality is much approved by engineers, Marked bars remain 
at £8 10s.; but there are bars of a high class for which more money 
is usually given with readiness than for marked bars which are 
being sold this week at marked bar — This is encouraging the 
expectation of buyers of the latter that at the quarterly meetings 
next week that quality of iron will be dropped to £8. In this 
view they receive no encouragement from the i firms. Minimum 
bars are still to btained in exceptional cases at £6 2s. 6d. per 
ton. Nevertheless, South Wales small rounds are still being deli- 
vered in this district. 

Pig iron the produce of this district sells readily, though 
makers are mostly disposed to accept offers a trifle within their 
open market quotations. The quotation of all-mine remains at £4. 
Smelters in Shropshire and Staffordshire alike have informed their 
customers that they shall next week make no alterations for the 
ensuing quarter, either in cold or in hot blast sorts. Yet buyers 
are reluctant to conclude that some relief will not then be forth- 
coming. Pigs smelted in other districts are arriving freely. 

Coal shows a tendency to advance, without, however, any altera- 
tion being declared upon 8s. for forge lumps and 9s, for furnace 

The exceptional action of certain colliers in giving notice 
for a rise of 1s, a day occasions uneasiness, The bulk of the 


in 
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meeting in Birmingham, when it was determined to increase dis- 
— off — lists = nell aod — and enamelled 
ollow-ware. hinges, and pape is 5 per cent. 

At the adjourned st, on Wednesday, on the body of the 
engine-driver who was 





illed on the Great Western line at the 

m Gates station by the bursting of four tubes of the loco- 
motive boiler, Colonel Riche, from the Board of Trade, attended 
and deposed that the direct cause of the explosion was over- 
pressure due to the engine-driver having put the link of a heavy 
chain on the lever of the safety valve. A verdict of ‘‘ Accidental 
death ” was returned. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THE iron trade all through this district continues in a most 
unsatisfactory condition, sellers in many cases are more despondent 
than ever, and apparently give up all hopes of any better business 
being done, at least during the present year. Certainly it is 
difficult to discern any quarter from which improvement may be 
expected, and this entire absence of confidence in the future puts 
a stop to all tive business which might tend to relieve the 
present stagnation in trade. Consumers, although they admit 
that prices are now extremely low, exhibit no disposition to avail 
themselves of the favourable terms now offered in the market, and 
still only buy to cover their hand-to-mouth requirements, 

Lancashire makers, with the low prices which they are now 
quoting for local brands, are able to secure a few passing orders, 
and these with others they have on hand are sufficient to take 
away their — limited production with perhaps a little comin; 
out of stock, but there is no prospect of any such accession 0! 
orders as would justify any increase in the make. Prices are 
without change, the quotations for delivery into the Manchester 
district remaining at 51s. per ton for No, 3 foundry, and 50s, per 
ton for No. 4 forge, less 24 per cent. In local hematites there is 
also no change so far as prices are concerned, and the present very 
small  gegpae is generally being disposed of without difficulty. 

So far as outside brands of iron are concerned, the business 
doing in these is only very trifling. A few small lots of Scotch 
continue to be purchased for mixin, Fs ge but North-country 
iron still hangs in the market, and ough makers maintain their 











notices will expire on Saturday this week, and it is not therefore 
certain what course the men will pursue. A few notices ran out 
last Saturday ; but most of the hands affected are on this week at 
the old rates. 

On Wednesday afternoon representatives of mastersand men met in 
helsing ag yg to devise a new sliding scale of wages, the masters 
having Mr. Fisher-Smith, the chairman of the Coal Masters’ 
Association, at their head, and the men being led by Mr. T. Halli- 
day, secretary of the National Miners’ Association. Views were 
freely exchanged, and to afford time for their discussion by either 
party the meeting was adjourned. 

It is made known that notices for reductions in salaries have been 
served upon most of the employés of the Earl of Dudley, who, 
whether at the ironworks or the collieries, are paid quarterly. 

At a meeting of the Mines’ Drainage Commissioners, in Wolver- 
hampton, on Wednesday afternoon, it was stated that in no dis- 
trict are the surface works yet plete. The t expended 
on surface works up to the 30th June, over the whole area, has 
been, in round figures, £144,000. It is estimated that £50,500 
more are required to plete the works, and of this sum £34,450 
have already,been sanctioned by the various district committees. 
£7500 are required for new works and,for maintenance of old ones 
from now till Christmas. It is the expressed opinion of the 
chairman of the commission—Mr. Walter Williams—that the 
time has now arrived when the board should undertake the 
supervision of the whole of the surface works. Touching 
the mines’ drainage proper, it is only in the Tipton and 
Old Hill districts that any system has been steadily pursued. 
The chairman also maintains that the threatened entire whing 
out of the Bilston district can only be prevented by completing the 
surface works and by employing the ‘‘pound” by means of a 
borrowed fund, the payment of which must be spread over a 
reasonable period. Since the establishment of the board, £54,199 
have been raised in rates. The commissioners have borrowed 
£142,370, and Liloyd’s Banking Company has made them 
a temporary loan, on condition that the account is never over- 
drawn unless the commissioners have rates to collect to cover the 
amount borrowed. The work done in the Tipton district 
has to a very great extent been done on credit, and the 
General Committee believe that the ‘“‘ pound” of water 
there ought to be cleared out, also by funds raised on a loan. 
Twenty-two pumping engines are now working at the expense of 
the Commissioners, and the duty in pounds raised lft. per cwt. of 
coal varies from 12,000,000 to 1,450,000. The cost per lock per 
foot varies from 2s. 1d. to 8°76d. The chairman contends that all 
pumping plants essential to the various districts should be held 
and worked by the Commissioners. Mr. Williams further main- 
tains that the arbitrators ought now to be called upon to settle 
and determine the various underground levels requisite to convey 
the water to those engines worked most economically, and of the 
most real value to the district. 

The Commissioners’ difficulties were not lessened by the presenta- 
tion at the close of Wednesday’s meeting of a second petition from 
the ratepayers in the Bilston district for exemption from the 
jurisdiction of the board. This petition is believed by the signa- 
tories to possess legal force ; but that has to be proved upon 
scrutiny. 

A Birmingham hardware firm, having an extensive business with 
the colonies, has just received grave news from its agent in 
Australia. He says that Sydney swarms with representatives of 
American houses, whose offers are so tempting that very many 
things are being ordered direct from American makers, and do not 
pass through the hands of English merchants. Gradually, but 
very surely, he adds, the Americans are carrying into effect the 
threat they have made to secure the trade of Australia and New 
Zealand. Nevertheless an order from New Zealand for the requi- 
site gas-making apparatus for a growing town of between 14,000 
and 15,000 inhabitants has been secured by a Wolverhampton 
merchant, and the bulk of the work will be placed in South 
Staffordshire. 

It is likewise noteworthy that satisfactory progress is being made 
by enterprising manufacturers in turning out goods in South Staf- 

ire upon American patterns. I lately drew attention in this 
connection to the edge tool trade. I now have to state that a fore- 
most padlock maker in this district is busy upon an order for 
padlocks upon a favourite United States pattern—an order which 
was wrested from the Americans in fair competition by tender. 
Moreover, padlocks of other American patterns are being made by 
lock manufacturers in South Staffordshire for customers who have 
shown a preference for the Transatlantic product, and who have 
hitherto supplied by America. 

In the teeth of severe German competition, Messrs, Brotherton 
and Co., wrought iron tube manufacturers, of Wolverhampton, 
have just secured an order for that country, whose proportions 
may be estimated from the fact that the first consignment repre- 
sents 140,000ft. of gas tubing. 

The dispute in the nut and bolt trade is now almost, it may be 
hoped, at anend. The masters having agreed to allow the men to 
draw 4s, per day on account pending the arbitrator’s decision, the 
men have consented to resume “= Only about one half of the 
number are, however, now on. e masters have refused to re- 
engage those who have taken a prominent part in the strike. At 
a recent meeting the men have passed a resolution ‘‘ strongly 
recommending the executive council to appoint a select committee 
to make inquiries into the principles of co-operation, with a view 
to establishing a co-operative nut and bolt works at once.” 

The Hollow-ware and General Ironfounders’ Association, —_ 

quarterly 








embraces firms in most parts of the kingdom, has held its 





tati for delivery into the Manchester district at 49s. 3d. to 
48s. 9d. per ton for No, 3foundry, 48s, 3d. for No. 4 foundry, and 
47s. 9d. per ton for No. 4 forge, there is no doubt they would be 
easier for offers. For Derbyshire and Lincolnshire irons there 
been nothing doing ; indeed, the latter description of iron seems 
to have dropped entirely out of this market for some time past. 

There is no material change to notice with regard to the finished 
iron trade. Orders continue very difficult to obtain, and indeed, 
the competition in the market is so keen that in many cases makers 
are compelled to face an actual loss to secure business. So far as 
the quoted prices are concerned, these remain the same as last 

iven, Lancashire and Middlesbrough bars delivered into the 

anchester district being quoted at £6 10s. to £6 12s. 6d. per ton ; 
Staffordshire ditto, £6 15s.; Middlesbrough puddled bars, £4 10s. to 
£4 12s, 6d.; and Staffordshire and Lancashire ditto, about £5 
per ton. 

Founders and forge proprietors still keep going on from hand to 
mouth, very few of them running full time, for although the ware- 
houses are tolerably busy with small retail orders from stock, there 
is very little new business going into the hands of makers, General 
engineers are also very slack, and cotton machinists have very little 
actual work in hand ; for, although some of them have secured 
contracts which would keep them fairly employed, the stagnation 
in the cotton trade has caused these to be held in abeyance for the 
present, 

Next week the foundation stone of the new Manchester Gas- 
works is to be laid. These works, which will rank amongst the 
most extensive in the country, are estimated to cost something 
like £800,000 and will cover an area of about 374 acres. The work 
was commenced by the late Mr. Edward Johnson, and will be 
carried through by his executors, The excavations for four gas- 
holders have been in progress for some months, and the four tanks, 
each 153ft. in diameter and 26ft. deep, are intended to receive four 
three lift telescopic gasholders to contain about 7,000,000 cubic 
feet. Foundations are also now being pre for the first pair 
of retort houses, 362ft. by 20ft., which will hold 536 single retorts 
10ft. long, fixed in double lengths and charged at each end, and 
so arranged that hydraulic charging machinery may be used. The 
works are to be erected in four sections, each independent of the 
rest, and each when in full operation will yield a maximum supply 
of 5,000,000 cubic feet of gas every twenty-four hours, 

With regard to the failure of Geo, Matthews and Son, ~ iron 
manufacturers of Manchester, noticed in a recent report, I may 
mention that it has now been resolved to carry on the works for 
the benefit of the creditors, under the management of three trustees 
and a committee of inspection. 

The coal trade is without im 
that one or two of the large Manchester firms are reported to be 
doing a very fair business at late ra‘ the tone of the 
market is lower, and there is great difficulty in — jena 
supplies, The usual demand for winter stocks is still held back, 
and as there is no prospect of any early upward movement in 
values, it is scarcely probable that either private consumers or 
merchants will buy heavily forward for the present. Second and 
common qualities of round coal are being offered at lower prices 
than last month, and in slack, which is now a drug in the market, 
there has been a very considerable fall in value. Good Arley at 
the pit is offered at from 9s. to 10s. per ton; Pemberton four 
feet at from 7s. 6d. to 8s.; and common at as Jow as 5s. 6d. for 
shipping orders up to 6s, and 6s, 6d. per ton ; good burgy at about 
5s.; and ordinary slack at from 3s. to 3s. 6d. per ton, with even 
less for common sorts. 

The usual monthly meeting of the South Lancashire and Cheshire 
Coalowners’ Association was held on Tuesday at the Queen’s Hotel, 
Manchester, Mr. Clifford Smith in the chair, but the business done 
chiefly related to the selection of new rooms for the meetings of 
the association in future. 

An effort is being made in this district to form a national asso- 
ciation of certificated colliery gers, and a ting is to 
held this week in Manchester. A local association, formed a 
couple of years back, has not met with success, but if the new 
society is on broader principles it may command more 
extended support, 

The whole of the iron producing works in the district which are 
in operation are in full work, and as the orders in the hands of 
makers are of somewhat extensive character, it is thought, that for 
some time to come at least, there will be no interruption in the 

resent favourable position, and this opinion is er sup 

by the fact that not only is there a good demand at present for all 
kinds of iron, but a fair inquiry for forward delivery. Large 
cargoes of iron continue to find their way to the Continent, and 
orders are in hand for the delivery of several important consign- 
ments before the close of the good weather which is now existing. 
South Wales consumers are not taking an —- supply of iron, 
and this causes a somewhat quiet tone in the forge department, 
and has alsoan effect on the Bessemer trade. But this does not affect 
those makers whose produce is so largely sold forward. Yorkshire 
is a good customer for the better qualities of local iron, and the 
Midlands continue to require a good average. Stocks of iron in 
hand have not accumulated, and are kept very low. Values are 
unmoved, as follows :—No. 1 Bessemer, 67s. 6d. at makers’ works; 
No. 3 forge, 64s. 6d.; other qualities on the usual sliding scale, 

The activity in the steel trade is still observable, and it is 
evident that for some time to come the production, which is high, 
and which represents an exceedingly large tonnage 
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Prices, however, are not highly remunerative, although a stiffer 
tone has of late been shown. ee 

In the iron shipbuilding trade there is a limited amount of 
business being done, and there does not seem.any likelihood of new 
orders, as shipping its at present are not large, 

Finished iron workers are doing a small business, Some works 
are closed, and others are not fully employed. — 

Engineers, boiler makers, bridge builders, ironfounders, and 
railway rolling stock manufacturers are doing an average business, 
but they are not brisk. 

Iron ore is steady at late rates. 

The coal trade is quiet in all departments, and late rates:are’ 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) , 

In several branches of business there would appear to have been 
a decidedly better tone during the past week or ten days, and in 
some departments:there is actually more work in hand than has 
been the case for some months past. Orders by post have come in 
more freely during the pried justiindicated, and some of themare 
said to be of very fair proportions. They are mostly on home 
account or for two or three of our leading colonies, together with 
inquiries for specific classes of iron or hardwares for certain of the 
European Powers. In: some quarters it is thought that this 
improvement is merely the usual.season spurt which almost 
invariably follows the ingathering of the home harvest, and that 
it will therefore soon pass <7 and leave matters duller than 
before. Other business men hold opposite views, and think that 
the improvement will not be evanescent, but will prove lasting 

So far‘as the pig iron market is affected, indications at present 
noticeable seem to show that many of the local and district smelters 
will endeavour to impose rather higher prices for all future 
deliveries, on the plea that with a better demand and a greatly 
restricted national production, the recovery of prices it pos- 
sibly be very rapid. One of the leading firms in this Riding of 
Yorkshire, who are both liters and merchants, in their circular 
dated Oct. 1st, say, ‘‘ As a large number of furnaces have been blown 
out, the prices of pig iron show rather more firmness, many makers 
refusing to quote for forward delivery. Noappreciable advance, how- 
ever, has yet taken place.” Under these altered aspects of the market 
it may be advisable to give the present py age which are: 
Acklam Yorkshire No. 1, 46s.; No. 2, 44s.; No, 3, 42s.; No, 4, 41s.; 
and forge, 40s. ; Aireside, Leeds, No. 1, 52s. ; No. 2, 488.; No. 3, 
46s.; No. 4, 45s.; forge, 44s.; M, 43s.; W, 43s. ; 
hematite, No. 1, 70s. ; 
No. 5, mottled and white, 65s. ; ag Bessemer, No. 1, 70s. ; 
No. 2, 67s. 6d.; No. 3, 65s.; Millom, Bessemer, No, 1, 70s. ; 
No. 2, 67s. 6d.; No. 3, 65s.; Millom, ordinary, No. 3, 65s. ; 
No. 4, 65s. ; and No. 5, 65s. Most of these prices are at the 
works, and are on four months’ terms, or with 24 per cent. off for 
prompt cash, In this vicinity fully 40 per cent. of the blast fur- 
naces remain out, but in Derbyshire I hear that the make is 
likely to be considerably incre: before long, although the addi- 
tional production may for the most part be confined to foundry 
pig for local use, the chief concerns in North Derbyshire being 
now very fairly engaged on large pipes and various kinds. of 
machine and colliery castings. 

‘*In the finished iron trade no improvement whatever can be 
recorded.” These are the words of an eminent local house, as used 
in its October circular, and they fully describe the situation, for in 
hardly any single class of finished iron is there more than a most 
purely nominal call. Ordinary bars can be had under £6 per ton, 
sheets at £7 10s., hoops at £9, and plates at £8 to £9 10s., but the 
low figures do not appear té stimulate the demand, nor are 
prosp t pr isi g itor the immediate future. 
tolerably good local 


inquiry for nail rods, some of the nail makers being rather busy. 

to the constructive iron branches there is a slow business, the 
building trade hereabouts being quiet. At one or two Derbyshire 
establishments, nevertheless, girders and columns are being some- 
what largely made. 

The Bessemer departments remain steady and are doing a satis~ 
factory business in almost every respect. There is even more doing 
in rails than before, because some of the older establishments have 
obtained orders which have again set their rolls going, Some of 
these favours, it is true, are for tram rails, but the price is said to 
be good, so that ‘‘all is grist to the mill.” There is also an 
en i Fe ad for Bessemer forgings, some of which are 
cael and t alance sold to those in various parts of the 
country who may desire to roll them down as required. Bessemer 
sheets are selling very well for the use of stovegrate makers, for 
agricultural implement purposes, such as plough breasts, &., and 
for scores of uses in which iron or cast steel was formerly 
angie’. and is sold, too, with a guarantee that the sheets 
will bend or will polish as required. Sheets of this class realise 
£12 to £14, but more common ones can be had for less money. 
There is an active call for wire of all kinds—whether Bessemer, 
cast steel, or iron—for colliery, shipping, telegraphic, and other 
purposes. One or two of the local manufacturers devoted to this 
class of work are said to be just now unable to meet all the demands 
made upon their resources. 

Whilst at Sheffield last week General Grant and party paid a 
visit to the Cyclops Works of Messrs. Charles Cammell and Co., 
Limited, and were shown round the various departments of that 

concern. In the wire mill they saw 110 yards of telegraphic wire 
rolled at one heat, and then went to the sheet mills where cruci- 
aieedid. be Fan —s was an finished with Bc most 
i i party ~ went on to spring 
steel mill and the tool steel tilting hammers, and the boiler, 
&c., plate mills. In the latter they witnessed the rolling of 
a steel boiler plate weighing half a ton, and a well piled iron 
frame plate for a locomotive. The main sight, however, was the 
manipulation of an armour-plate which was successfully rolled, 
and was, when finished, 14ft. 3in. long, ft. wide, and 1lin. thick, 
its weight being over 20 tons. Thence the party went to the 
Bessemer converting house and saw that process, it being explained 
to the General that the slag or waste made in the pits was found 
useful in the Siemens process, which the company carry on in 
another part of the ishment. From the Bessemer house the 
party went to the drilling, planing, and finishing shops for armour- 
plates, and there saw a large number of these plates, turrets, &c. 
in various stages of being ‘cut and planed.” Much of the total 
oo in hand was for the Austrian Government, for which, it 
should be mentioned, the ee plate was rolled, it being 
for the Tegethoff. In this connection I may state that the 
directors of Messrs, Charles Cammell and-Co. have declared an 
interim dividend of £2 per share, or at the rate of 5 per cent. per 
annum, 

The leading hardware industries of the town are decidedly in a 
better position than they have for along time been, and a larger 
exportatioa may be almost ee eae to be shown by the 
forthcoming Board of Trade returns, have, in fact, the best 
possible authority for stating that we are already sending increased 
consignments of cutlery to the United States. 

The coal market is stiffer all round, partly owing to the new 
policy of restricting the output, and partly owing to the colder 
weather. House coal, in consequence, has gone up 1s, to 1s, 10d. 
per ton, and is in heavy request. At many of the collieries the 
—_ is a fall average for the time worked, but the men, under 
advice, will not allow any accumulation of stock. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
Tue attendance *Change at. Middlesbrough this week 
abeuhon anerega auch the-enne soup be said of Paraiba Pata 
which really means that both alike were limited and unimportant. 
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Pig iron is selling at about the rates of*last: week, No. 1 being 
offered at 44s. per ton, and No, 3 at 40s. to 40s. 6d., but sales are 
being effected at even less than these very low prices. The greatest 
difficulty that the strong makers have to contend with is that their 
weaker brethren are induced by their necessities to accept lower 
ricesthan are altogether fair either to themselves ortoothers, and it 
ts only in’ very exceptional. cases that the better known and more 
excellent brands are able to command their own prices. ’ 

The quarterly meeting of the North of England iron and allied 
trades is announced to be held at Middlesbrough on Tuesday next. 
It is just possible that trade may then take a new departure, 
although this is not generally looked for. It is, indeed, the pre- 
vailing impression that there will be no solid revival of trade until 
there is an entire change in the political horizon, and that while 
affairs in the Hast continue so threatening we may caleulate 
on a complete stagnation of industrial enterprise. 

The monthly returns of the Cleveland Ironmasters’ Association 
are looked for in a few days. The results that they will indicate 
are matters of considerable speculation. It is not believed that 
there will be any substantial increase of stocks, owing to the 
reduction of output.induced by the blowing out of so many fur- 
naces, It is, ietel. more than probable that stocks, which have 
steadily augmented from month to month for now nearly two years, 
will be found all but stationary. 

I am informed to day that Messrs. Bolckow, Vaughan, and 
Co. intend to make a start next week with their new steel works 
at Eston. The works are still a long way from being entirely 
complete, but = of the —— pa oa have —- got into 

ition, and the necessary rolli cogging mills are 
cectedl so that there is no reason why a start should not be 
effected. The company have already stored on the works upwards 
of fifty thousand tons of hematite ore from Spain and Cumberland 
—the caleareous ore of the one district being mixed with the 
silicious ore of the other. 

Mr. I. Lowthian Bell, M.P., is proceeding with the erection of a 
plant at Port Clarence, near Middlesbrough, for the purpose of 
carrying out his experiments in the manufacture of homogenous 
iron from Cleveland stone. Mr. Bell is making use of Howson’s 
puddling furnaces, respecting which the patentee read a paper at 
the Newcastle meeting of the Iron and Steel Institute. 

The accountants to the board of arbitration in the North of 
England iron trade have this week issued their report for the past 
quarter. It shows that over 55,000 tons of plates have been in- 
voiced, as compared with 8800 tons of rails. The total quantity of 
finished iron produced during the quarter has been rather over 
97,000 tons, being about 5000 tons less than the quantity invoiced 
for the previous quarter. So far as the selling price of the iron is 
concerned, there is still a falling off, the decline for the past 
quarter having been about 2s. 1d. per ton, as compared with the 
quarter immediately preceding. Of bars, 19,770 tons, and of 
angles, 14,718 tons have been made during the past quarter. 

The operatives and employers connected with the North of 
England Board of Arbitration, not ‘having claimed a reconsidera- 
tion of the award of Mr. Dale before the lst of October inst., the 

resent rate of wages will remain in force over the next six months. 
No disturbance of Mr. Dale’s award can now take place before the 
month of March in next year. 

No less than forty-seven vessels of all kinds are now being built 
on the Wear, under Lloyd’s registry. The tonnage of the whole 
is 55,620, and no less than forty out of the forty-seven are already 
sold, while only fourare being constructed of wood, 

A subscription which promises to be very liberal in amount, is 


now being raised among the members of the Iron and Steel Insti- , 
tute, on behalf of the widow and family of the late Mr. Jno. | 


Jones. 


The coal trade is very quiet. The strike at Ryhope Colliery | 
been brought from | 


still continues. A large body of miners had 
Scotland, to take the places of the menon strike, but they were 
got at by the latter, and sent back to their old haunts. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


ONLY a moderate amount of business has been done in the iron 
market during the past week. There has been an unusually large 
import of pigs from Cleveland, contrary to expectation and also to 
what has happened for a number of weeks previously, and conse- 


emand from abroad showsa slight improvement, which, however, 
is not sufficient to teract the infi of the heavy imports, 
and the market has consequently been dull on most days, with 
more disposition on the part of sellers to do business than on that 
of buyers. Prices are therefore rather weaker. A comparatively 
brisk continental inquiry has been experienced for special brands, 
which have for the most part remained steady in prices. There is 
a continued diminution in the quantities of pigs sent into store, 
the additions made to Messrs, Connal and Co,’s Glasgow stores 
being less than half what they were in the preceding week and 
under a sixth of the quantity sent in a month ago. e stock in 
these stores now stands at 161,000 tons, 

As will be gathered from the above remarks, the warrant market 
has been dull. On Friday a moderate business was done 54s, 24d. to 
54s, 3hd. cash, The market was quiet on Monday forenoon, with 
business at 54s. 14d. cash, and idle in the afternoon with sellers at 
54s. 1d. prompt cash, buyers offering 54s. On Tuesday the market 
was flat at 54s: cash. On Wednesday the market was quiet with 
a small busi in the f . 1000 tonsin the afternoon at 
from 53s, 11d, to 53s. 104d. cash. To-day (Thursday) the market 
was flat, with business at 543. fourteen days and 53s. 84d. cash. 

For makers’ brands there has been a moderate but’steady demand 
at about the prices of the preceding week, the: only alterations 
being Govan, No. 1, 6d. lower; and Shotts, No, 1, 1s. higher. The 
quotations will be found on another page. 

The shipments of.pig iron from Scotch ports during the week 
amounted to 9176 tons as compared with 8987 in the preceding 
week and 12,911 in the corresponding week of 1876. At Grange- 
mouth the imports of Middlesbrough pigs were 13,484 as com- 
pared with 5338 in the corresponding week of last year. 

There is-no change worthy of note in the manufactured iron 
trade, where the business continues moderate, and the prices for 
most kinds comparatively low. Last week’s ee shipments of 
iron manufactares from the Clyde included £7200 worth of 
ne ide £8760 castings, £600 pipes, and £1800 miscellaneous 
articles. 

In the coal trade of the west there isa rather better demand for 
home consumption, but shipping orders are few and small and 
prices continue low. The miners are now worki.g steadily in the 
counties of Fife and Clackmannan, and prices continue steady at 
the figures asked when work was resumed. At several of the ports 
there are fair numbers of vessels seeking cargoes, but the trade will 
take some time yet to assume its wonted proportions. 

At the annual meeting of the Maryhill miners, held in Glasgow 
a few days ago, the:men were addressed by Mr. O'Connor Power, 
M.P., and Mr. Macdonald, M.P. The latter took occasion to reply 
to some recent remarks of Mr. Bright concerning working men and 
their hours of Iabour. Mr. Bright had said that every half-hour 
taken from labour lessened our powers to compete in the foreign 
market; but Mr. Macdonald asked if it had ever oceurred to 
Mr. Bright and others of the same view, that since the commence- 
ment of the ten hours’ Factory Act production had positively been 
accelerated, improvements had been effected, that one n 
nearly did what it formerly took three to accomplish, and- that 
since the passing of the cg bony which restricted the hours’ of 
labour of children, there had n adopted in the mines, in the 
shape of machinery, means for facilitating the production which 
more than made up for the amount of time taken off by the 
Legislature, He ventured 'to say that it had been the same with 
all trades, and that fromthe: same cause, the 
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| large coal, and the result was that it amounted to 10s. 3d. per ton, 
ye the home trade in pigs has been somewhat neglected. The | 
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greatly increased. Mr. Macdonald again urged u the men the 
desirability of limiting the output as a means of bettering their 
condition. 

The first bgeegrer of representatives n> colliery ae pence nee 
miners, with the object of arranging a sliding of wages, 
been held at Burntisiend. Inreference to the. proposed advance 
3d. per day for every 6d. per ton in the price of coal, the employers 
offered to accept the Durham: or Wales scale, but to take the 
present rate of wages and price of shipping, coal at Burntisland as 
the platform from which to start, e delegates were willing to 
accept of the Durham scale, with the conditions attached to it, one 
of which is that the net price for all coal raised at the pit’s mouth 
shall be obtained by two properly accredited accountants, pledged 
to secrecy ; but the employers stated their unwillingness to 
to these conditions. n the motion of Sir Robert Anstru‘ q 





MP., who attended as mediator, the was adjourned for 
a fortnight, to allow each time for deliberation. 
The Clyde shipbuilders have chosen Mr. James White, of Over- 


toun, Dumbartonshire; and the shipwrights, Mr. Lloyd Jones, of 
London, as their arbiters to settle the wages question, after lead- 
ing evidence on the subject, the Lord Advocate—or failing him, 
Dr. Anderson Kirkwood, of Glasgow—to act as referee. With 

to the ironworkers, no arrangement has yet been made ; 
but they have intimated to the employers, through Mr. Donald 
Currie, of London, their willingness to submit the request for 
10 per cent. increase of wages to abitration on the same as 
the shipwrights. 

The tenth half-yearly meeting of the West of Scotland Assoeia- 
tion of Gas Managers has just been held at Helensburgh, under 
the presidency of Mr. James Gilchrist, of Dumbarton. A descrip- 
tion was given by the president of the patent of Mr. G. R. Hislop, 
of Paisley, for the revivification of spent gas lime, and Mr. M” 3 
of Glasgow, said that if Mr. Hislop succeeded in making the 
process practicable, it would confer an immense benefit on gas 
companies and corporations. Papers were read by Mr. Danean 
Jeffrey on ‘‘A Twelvemonth’s Experience with the Steam Jet 
Exhauster ;”’ by Mr. Wm. Sugg, London,. on his. Iiuminating 
power meter; by Mr. Samuel Stewart, of Greenock, on the ‘* Con- 
struction of Gasworks ;” and by Mr. Henry Aitken, of Falkirk, on 
the Aitken and Young patent process of gas-making. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

SLACKNESS continues to characterise the staple trades of Wales, 
and whetber one investigat~s the condition of coal, iron, steel, or 
tin-plate, the result is the same—half work or stagnation. In 
no case is there any gratifying activity to be seen, and I am much 
afraid that even before the winter sets in there will be a consider- 
able reduction carried out at most of the ironworks. 

Ebbw Vale and Tredegar have nearly, if not quite, completed a 
fraction of the Cape of Good Hope orders for iron rails. At one 
of the works the total amount did not exeeed 5000 tons. Ebbw 
Vale is engaged on rails for Genoa. 

With reference to the Lancashire firm whieh has speculated con- 
siderably in collieries in the neighbourhood of Bridgend, it is 
expected that the intention is to transmit pig iron to Wales, 
possibly after a time rails, and take back coke and coal. If this 
should be carried out, the company will be formidable competitors 
to the Welsh establishment. 

The Plymouth and Abernant estate is again brought prominently 
forward, and there can be no question but that an early settlement 
one way or the other will now be effected. All, or nearly all, of 
the small debenture holders are indisposed subscribe any more 
money, and the legi' imate outcome of the present condition will 
very likely be that the Scotch firm of ironmasters who hold so 
large a proportion of the debentures will pay off the mortgagees 
and take to the whole concern. 

In the Aberdare collieries of the estate there was considerable 
slackness last week, and the result was marked inactivity in: the 
Aberdare Valley. 

An adjourned meeting of the Great Western Colliery proprietors 
was held last week, when the report of the committee of investi- 
gation was adopted by 38 to 17. It transpired during the’ meet- 
ing that in August last, for the fortnight ending August 4th, the 
coal raised amounted to 2781 tons 9 cwt. 3 qrs. That included 
The cost was put on the 


entailing a loss to the company of from 2s. 6d. to 3s. per ton. It 
is evident from this that even with the vigorous change adopted 
by the company, great care will be necessary to avvid the shoals. 

Considerable satisfaction has been aroused amongst the share~ 
holders of the Newport Abercarne Black Vein OQuvilieries by an 
intimation from Mr. Green, the manager, that he will begin a new 
output of 400 tons per day in April next. This is the result of 
striking the black seam in No. 2 pit last week The seam is 10ft. 
thick. The characteristics of this fine coal are, little ash, 
but a small quantity of sulphur, and scareely any, clinker, A 
fan, 45ft. in. diameter, driven by an engine 32in. cylinder by 4ft. 
stroke, with a nominal horse-power of 100, is now being put up on 
No. 2 shaft. 

The total iron and steel rail shipments from. Wales last week 
amounted to 3364 tons, principally to Gothenburg, Bahia,.and 
Alicante. 

The West Indies and Italy are on the books for bars, and’ there 
is the usual steady transmission of sheete to Holland: Hematite 
pig is in request, but not to the extent needed. - The fine tract-of 

ematite in the neighbourhood of Swansea has very little demand 
upon it, and only a few periodical cargoes are taken away, 

I suggested last week that there was a progres-ive increase on 
foot in the coal exports from South Wales, and the statistics this 
week confirm the view. For the last three weeks there» has 
been an increase, and this week the figures of 100.000 have: been 
reached, and of this quantity Newport only sent 7360 tons, so 
there is a wide field of exertion open for that place to come:any- 
where near the port of Cardiff. 

Prices of coal range from 7s. to 103. 6d.. Best Rhondda is in 
demand, but inferior coals sell for a very low figure. Imfact, Iam 
within bounds in stating that there are some coalswhich are 
cleared off at a trifle over 6s. at pit. I saw a good steam.coal, a 
little inferior to the 4ft., quoted at 6s. 3d. at pit. 

Coke of best quality does not command a high priea Dinas 
Main, for example, worked by Mr. Evan Evans, Gilfach Goch, and 
as pure a sample of coke as any in the market, made of best 
Rhondda coal, and well made, so that the interior will bear exami- 
nation, is quoted at 93. 6d. only, and that less- 24 per cent. 
Dowlais now makes a great deal of coke from the Bargoed seams, 
and like the Monmouthshire firms, is getting independent of 
**foreign” supply. 

A reduction of wages in the towage rates will be made at Rhym- 
ney works from the present week. This applies to all workmen 
with the exception only of colliers. . 

Reductions also are forthcoming at.Dowlais and Briton Ferry, 
and at Dowlais several hundred men have been diseharged. 

Swansea harbour exhibits a prosperous condition at present. 
Both coal and patent fuel trades are brisk. 

It has been decided to begin the floating harbour at Neath in the 
course of a few weeks, and confident expectation is entertained 
that it will ensure a good run of business to the district. 

Things still keep gloomy in the Forest. Only the Cinderford 
forges appear to be doing’ anything, and the coal trade is slick: I 
hear that it has been decided to lessen even the passenger trains on 
one of the Forest lines, 

The tin-plate manufacturers are disappointed that the quarter 
has not opened better, and there is a tendency, instead of the 
small advance which was confidently expected, to “ slide” back 
6d. box. They are, however, firm in resisting this, and.if a 

brand can be obtained for 18s, to 18s, 6d., buyers have not 
much to complain about. : 
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PRICES CURRENT OF IRON AND STEEL. 


Tux following prices are corrected up to last night, but it should be 
borne in mind that in in many cases | makers are eoperee to quote different 
terms for special Itis ob to specify these cases 
and terms, or to ae more than the market quotations and makxers’ 
prices. Readers should also refer to our correspondents’ letters. 








PIG IRON AND PUDDLED BARS. 
Scortaxrp— £84. £04 
= te lie of o 216 6] Glengarnock—No.1 .. 3 0 6 
as eee 4 te . Xo No. ee 215 0 
Gartahorio—- 0. oe Cetes “ oo cc 316 0 
No.8 .. 215 6 ee te 
Coltness.—No.1 .. «. 3 7 6 Dalmellington “6. ee 216 0 
No.3 se o 215 6 Nos. 318 8 
see oat ~ 1 w 8 0 : At 
No. 8 es 214 
Langloan—No.1.. .. § 4 0 Sepa d+ 2,88 
0. 

Carmbroe — ae Do., specially selected .. $10 0 
wes mgs : of . At Grangemouth. 
Monkland—No.1.. .. 216 6] Shotts—No.1.. .. .. 3 1 6 

No.8 .. o 212 6 No.3... sc of 216 0 
Chapelhill—No.1.. .. 216 0 At Leith. 
No.8... « © © 0| Kinnell—No.l .. .. 216 6 
Clyde & Quarter—No.1 218 6 No.3 se «e 212 6 
No.3 214 0 At Bo’ness. 
The above at Glasgow, CLEVELAND—Prices at works— 
deliverable alongside. Hie. 2 se cc co os co 3 & O 
Goman—Wo tne vs « 2186) BOF Ea 
No. 13 0 © ee 08 ce ee 6 
~~ No. 4, foundry eo ef 119 6 
At Broomiclaw. No. 4, forge .«« ef s- Lid 0 
Calder—No.1.. .. of 3 2 0} Mottled .. we wo « 118 6 
No. Bee of «© 214 6 White oo ce ce of 118 0 
At Port Dundas. Thornaby .. «2 oc o« 216 0 
£ad4a £8.42. 
Waneacr 8. £06. Benya. oo ee 27 6t0o0 0 0 
Forge (at works) oe eo 2 7 6tO3 0 0 
Common pig (at works) oe ee 2 0 Ot0C0 0 0 
Best native ore (at works) .. 215 0t00 0 0 
Both, Davenport, delivered in Aberdare. 
DrrsysHine.—No. 1, atSheffield .. eo 2 5 Oto210 0 
No. eo 2 2 6to2 7 6 
LancaSHIRE, Re Te —No. $8 211 0to0 0 0 
a No.4 219 0to0 0 0 
K H. Messelmoun .. oe ee « 510 0t00 0 0 
Messrs. Wattwewt & Co.'s Stockton net prices (on trucks s) are—No. 1, 
£2 4s. 62.; No. 3, £2 1s. 64.; No. 4 Forge, £2 0s. 6d; “‘Thormaby” No. 4, 
Forge, £2 lis. Od. net cash. 
Hematite, at works, 23 dis. for prompt cash. 
Millom “‘ Bessemer ”—No. 1 .. ee oe ee o- 876 
No. 2 oe ay oe oe .- 8 60 
No. 3 oe . oe oe - 8 4 6 
Ordinary No. 3 .. - ee oe eo 8 4 6 
No. 4 o° o o. eo. 8 20 
No. 5 o« oe ~- ee ee 8 2 0 
Mottled ee oe ee ee ee oe ee 310 
White.. ° . . ee -- ee eo 310 
Maryport Hematite—No.1 .. «- ee iat Gat ae 
No. 2 oy ee » 860 
No.8 oe oe oe o 8 46 
No.4 os ee oy a eo. 38 20 
No.5 oe oe ee ee 8 2 0 
Mottled and white.. ee ee ee eo eo 81 0 
“ Bessemer ”—No. 1 o * om oe o 8 7 6 
No. 2 ~ oe oe. e eo 8 60 
No. 3 ee ee oe oe wo 8 4 6 
Puddiled Bar— 
Waves.—Rail quality, at works .. ~~ £4 0 Oto 5 0 0 
CLEVELAND « 410 Oto 412 0 
LancasuirE—Pearson “and Knowles Ce 
and Iron Co. .. ee oe oe e 5 0 Oto 5 2 6 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Kuow es Co. best (2} dis. for cash).. 815 0 
Grascow, f.0.b. a oo oe -. £7 58 0d. to8 0 0 
Wares—At works .. os ee - £6158. (d tod 0 0 
Mrpp.essro’,at works . - £6128. 61 to 615 0 
Fox, Heap, & Co. (at works, cash less 24)—- 
Ship or bridge plates(A ... .. oe o - 70 0 
Mast plates (—“—) erties "leh Seel eny- Rae 
Boiler Plates— 
nm et & Kxow es, to 5 ewt. each plate oe eo 0:5 8 
Do. best best o- oe - oe o ee 10 5 O 
Do. teable best . oe 12 5 0 
2} per cent. discount for cash. "The Pearson and Knowles Co.’s prices 


of ed iron include delivery at station in Liverpool, Manchester, or 
Warri m, in lots of not less 2 tons, or free alongside at Liverpool 
in lots of 10 tons and upw: 
Bowxtxe & Low Moor, terms in each case 24 dis. for cash in 
yment of monthly ‘accounts, or 1} percent. dis. for cash ir 
Reaot three months’ bill. The Bowling Iron Co., Limited, and 
the Low Moor Co. deliver in London at 10s. ; Liverpool, 7s. 6d.; 


and Hull, 5s. per ton extra. £6 4 
Under 2jcwt.each .. o o o perewt. 1 4 0 
2} cwt.andunder3 ewt. oe. ao oe - 1650 
3 cwt. - Shcwt. oe oe oe oe .- 170 

ewt. s 4 cwt. « -. ee o » 190 
4cw. ,, [a «© = co ww « tee 
5 cwt. » 6 cwt. eo - oe oe we» 115.0 

6 cwt. 7 cwh. ° oe oe oe ; 1s 0 
? ewt. and’ upwards . 1 0 


Plates exceeding 6ft. wide, 2s. ‘per ewt. extra. All plates differing from 
a square form or taper, or when over 20 per cent. is cut away, 
extra per cwt. 3s. 
Tayitor Bros.’ boiler plates 6d. per cwt. less; their terms as 


Low Moor. 
” a (E. T. Wricur & Sons). Best, to 


5 ewt., 
aft. 6in. wide, and to 32 superficial feet, per wa} 1 00 
2 os ee ee ee ee oo ee 
best oo oe ° oe oe oe - 1100 
me yt rs a eane . * oe oe «- 13 00 
Special, to3cwt .. 1610 0 
Pe extras for overweight, sketches, &e. 
Barrows & 
B.B.H. Bloomfield pare» oc, ee oo ee e 1016 0 
- ee} meg os ~- ~ . « 1110 0 
» Best ees col ae! Oe) Se 
CLEVELAND oo «. £8 S38.to 810 0 
Fox, Heap, & Co. (at works, “cash less 2)— 
Boiler shell plates (4 pe ea 8 HO 
AA 
Flanging plates Fe. ee o eo 9 0 
Do., special quality (aaa) oe co - 1000 
Guascow, f.0.b. .. ee oo oo eo £7108.to 8 0 0 
Angle Iron— 

Bow .ixe & Low Moor (terms as above).. perewt. £48.42 
L and T iron, not ex: ing ten united inches .. - 140 
For each additional inch extra per cwt., 1s. 

Pearson & Ksowies—less 2} per cent. for cash— 710 0 

from See? oy aS per ton.. oe 
Best boiler do., o oe. 8 00 
Wairtwe i & Co. * Bose 9h 24 discount) per ton ~ eo 610 0 
Best ee oe eo 710 0 
Best best boiler 900 
*Moxmoor” (at * works) up to eight ‘united “inches 815 0 
Best oe oe ee 915 0 
Best best « 1015 0 


a as above, 10s. extra. 
Angle and T bars, 8in. to 9in., 10s. extra. 
to 10in.; 20s. extra. 
610 0 


CLEVELAND . £6 5 to 
Wetsa—Best “angles from 1} x 1} x 5-16 te Sin. a 7s. 6d. f.0.b. 
less 2} and 1 per cent. 

- ~ ne £7 Os. to 710 0 


Grascew, f.o.b. .. 


ABERDARE ee a oo ee - FO t 0086 
Bar Iron— 
Bow ixe & Low Moor, & Tarior Bros. (terms as above). 
percwt. £8. d. 
Fiat, a. Se PS oe oo eo 100 
Do., 3} to Set deg?! Ggil-nigg ot yao giger® 
Do., Soak cudegeists ° oe oe oe eo 13830 





Flats—l}in. by fin. and upwards.. .. « « 10 0 
» Under #in. thick to jin. Sa: Bie b wvahetys5 any 
»  Under}in. tofin .. ee or) ee o, 2.2.2 
» underjin .. eo BOYD 
For each Hin. less than 1}in. wide extra, 108, per ton. 
any and upwards ee oo : : 0 
°° oe ee oe oe 0 
Z in. and 5-16in. ee ee ee ee eo 140 
o in. .. a . . “ ee oo. 3.8.0 
Rounds—fin. onl comnts oo 80 oe o on 100 
Pg 9-16in. and fin. .. oe o oe wo 1230 
a” “ORME, ce ce Ge” be Se RE 
oe, See" ee Ge ee UF Me i 6 ° 
8 
Rivet,” prices as above. “Chain iron, 28.; ‘and best bars and rods, 
extra 3s. per cwt. 
“‘Mowmoor Crown” (E. T. Wricut & Sows), at the 
works, per ton— &a. 4. 
Bars, }in. to 3in. round and square, or to Gin. flat . 8 5 0 
Best ” ” ” » 95 0 
Best best ae = ee 105 0 
Rivet iron, usual sizes.. 2. os ee ee « 10 5 0 
Best best os oe oe oo . -~ 1 5 0 
Gtascow, f.o.b. .. oe « £6 lis. te 7 0 0 
Barrows & Sons, at wor! sh ussite 
B.B.H. bars Xs, per oo Ug Og og gy gs 
io best angle iron ee oe ee oe e 1010 0 


Merchant Bars— 
Pearson & KNow es (2} dis. bel as ecg per ton, delivery prices as 


Flats, from lin. to 6in. wideby ii fin, “thick and = 700 
Renate and ox: ~ eH, from “rr to 3in., best - F000 
Do., treble best . - WOd 
WHITWELL & Co., f. ab. 2k dis. for cash), per ton— 
Crown quality .. ee oe oe os oo ae . af : 
est > oe . ee a oe 
Rivet iron pee ge Le ew Qvceag 
— quality, “Thornaby”. oo ee ee eo 8 0 3 
» > or ee ee oo. 9 O 
Raabe itaaa” os 0 0 0 
Detail specifications from warehouse ‘Los. per ton’ extra, 
Sheet— d. 
**Monmoor” (E. T. Wricar & sei, to Sft. by 3ft. 

20 w.g., per ton at works oe ay eo 9 ] 
Best .. oe oe oe ry oo a - 1000 
Best Best ee oe o eo ee oe eo 11 00 

Barrows & Sons— 

B.B.H. sheets.. ee o oy o os « 1010 0 
a Ohl, a lag lo ype! ee Cae lb ee od 
» best best de.. ee o ee - ~ 100 

E. P. & W. Barpwiy, at works: 
“ Severn” "Singles to 20 w.g., oe oe o ewe 1 00 
ogee: Sewers #e 
chccee SMT coe os ee ee 
” ” **B charcoal”... oe eo 20 00 
. “BB”. ee 2200 
Doubles 21 to 24 w. .. 30s. ; and trebles 25 to 27 w. g, ‘60s. per ton 


xtra. Terms as usual. 


Charcoal Tin—Best “EP and WB” 1C perbox.. 1 8 0 

“Unicorn” IC ee o oe “<a? ee SS 

“Wilden” IC.. ee ee ie te be | 

“Arley” giz +. oe ee oe e 18 90 

Coke Tin—‘“‘ Stour” - i i. 

Pegarson & Know .es Co. Gusuis as ae £84. 

ow Singles, to20w.g. «+ o perton 9 0 0 

Best, 10s.: best best, 30s. per ton extra. 
Josrru Tixy, Ashton Mills, Bristol, delivered in London— yy 
& 8. 

ed export quality es oo oe ee ee 815 0 

Doubles .. ee oe oe -- oe ee 10 5 0 

Trebles .. oe e« 1115 0 

Singles, for gaivanising and. crating es ie, Be me 

Special quality steel sheets—Sing oe ~~ 61 0 
Wa es—tTreforest Tin-plate Works— 

Coked tin (at Cardiff), 18s. — at epee £1 in London. 

Lydney : Charcoal tin, IC . oo £1 8 6to 000 

erne oe ee . «- 116to 000 

Coke tin .. ee oe - 10 6to 000 

Swansea oe ay «- 017 6to O18 0 

Gadly’s Aberdare coke oe a - 018 6to 019 0 

Morriston (at works) oe « O18 Oto O18 6 

Crowrser Bros. & Morcax— 

Tin Sheets—“ Lion and Crown” Brand— £8. 4. 
Coke, annealed es oa «- Singles, per cwt. 114 0 
Charcoal, do. oe oe os ~ an nee. 
Bes* charcoal do. .. 240 
Doubles to 24 w.g., 2s., and lattens to 26 w. g., 43. per ‘owt. extra. 


Patent Coated Sheets— 


No. 3 lead.. oo Singles and doubles, percwt. 019 0 
No. 3a terne ee oe ” ” 120 
B terne ee . » 90 150 
Charcoal terne i 


Lattens to 26 w.g., 2s. per owt. extra at works, leas 2} per cent. discount, 


Wire— 
Tue Pearsox & Know es Co. 





Siw Fencing, Nos. 0to4,B.W.G. .. .. 8 0 0 
Wail Rods—G.ascow, f.0.b. ée oe eo 710to0 0 
CLEVELAND oe o e 615to7 0 
Bails—Gtascow, f.0.b. oe o oe eo 7 Oto8 0 
CLEVELAND o ee 6 OtO6 5 
Wa.es—Tredegar Tron Company ce eo 5 5t0510 
f.0.b. Newpo 

At Aberdare and Merthyr ovine) 6 0 to 6 7/6 

For colliery sidings (works) .. 512 6 

Bridge rails to 30 ib. pr. yard = works) 600 

10 ton lots, £5 12s. 6d. 
Fishplates (at works), any section o 6 O0t0o0 0 
Old and D H flange rails (at works) .. 3 5to3 0 
Railway Chairs—G.aseow, f.0.b. ee « 4 0to4 & 
Pipes—G.aseow, f.0.b... ee os oe ~ 6 Ot07 5 
Hoops—Prarson & KNowLes— 
WHIW Best coopers’ hoops oe eo « 8 Oto 0 0 
Baling én oo ° oe ee 8 5to 0 0 
Steel ve o- « llL1l0to 0 0 
STEEL. 

SuerrieLp—At works— £84 £8. 4. 
Spring steel oo oe ee oo e 11 0 Oto 1710 0 
0 cast oe oe oe «- 14 0 Oto 21 0 0 
Fair average steel oe. oe o oo 24 0 Oto 32 0 0 
Sheet (cast) oo o oe oe + 25 0 0t0 60 0 0 
Sheets, Bessemer oe ee oo - ll 0 otol4 0 O 
Second-class tool.. ee oe «- 2% 0 0t0 45 0 O 
Best speciai steels ee ee a - 40 0 0to70 0 0 
Fine rolled, for clock springs, &. .. eo 60 0 0t0 70 0 0 
Raile—Siemens (at works) .. oe ss 710 Oto 8 0 0 

Bessemer, ordinary .. oe « 6 5 Oto 612 6 

Do. superior + oo «o 70 0t0o 710 0 

a £8. d, £84. 

Rails, £o.b., Cardiff or Newport . - 6 5 0t0 6 7 6 

" st works, Bessemer .. .. «2 610 0to 612 6 

7 0 Oto 712 6 

Slightly ‘defective, Cardiff or Newport .. - 6 0 Oto 6 5 6 

Steel colliery bridge rail, works ee « 77 6to 710 0 
MISCELLANEOUS METALS. 

£04 

Chili bars oe oo «. perton 6510 0 67 0 0 

B.8. ingots oo ee a oo « 7300 700 

Tough cakes or bars .. os ory - 75 0 0 7510 0 

Tin— Straits o oe oe o oe 6610 0 67 0 0 
British ingots .. oe eo oe oe 66 0 0 6615 0 

Lead—Best English soft pig .. oe o 2000 20 6 90 
German do. oe oe oe oo o 19 502000 
Spelter—Silesian o - oe 19 2619 7 6 

lish os oe ee ~ ee oo 00019 5 0 

Antimony-Regulusstar .. «2 eo «=6le «2000 0 
Quicksilver .. ~ oe «  perbottle .. 7 5 0 
Phosphor Bronze . =. perton 112 0 0 140 0 0 


COAL, COKE, OIL, &c. 
Coke— £nd £84. Lancashire igan 
Cleveland,at works0 9 9..0 11 0 ia mt ee £77 0 
Derbyshire.. .. 0 00..0 00 Porn aah 076.0 88 
Tredegar .. 96..0 00 Forge coal .. 0 60..0 66 
Pe magn gems 0 96..0 00 Burgy oo of 0 49..0 56 
per ton— re oe 0 oe 
‘South Dur + 0 56..0106 pre 
er shire— 
Best (at pite).. © 8 0..0 110 | Oils, tun—Lard .. 0 0 0.5200 
Converting .. 0 76..0 86 »Pale.. ++ 38 10 0..84 0 0 
Black” So $60 9 4| Brown .. .. 29 00,.8000 
South Yorkshire—At the pite— o ee 0 00.,8100 
Bestordinary.. 012 07.016 0| Palmnut “.. "..36 10 0::87 0 0 
Converting .. 0 90..0110 Rangoon engine.. 0 8 6..0 00 
Slack .. .. 0 30..0 60| B® » Hoel } 40 10 0.40150 
£54 £62. = 
Wales, through .. 0 59..0 60 rown +. + 88 5 0..39 100 
Steam(less2}).. 0 60..0 73] Sperm . aw .. 8 00..0 00 
House {at port) 0 76..0 89 B » pale .. 0 00..85 0 0 
pouen HAUSE 2. .5:6-.0-8 TUWN +. +. 30 00.81 00 
quake. f I. Fish 25 10 0..26 0 0 
Ellcoal, perton 0 70..0 8 0 Petroleum rod, gl. 0 ui 010 
Main » 0 60..0 70 
Splint |? 0 66..0 00] Tallow 0 00..415 0 
Smithy ..” ., 011 9..0 12 6 | St. PetersburgY.. 41 6 0.142 0 0 








PRICES CURRENT OF TIMBER, 


1877. | 1877. 
Per Rend of U0 onto feet, 4 4 Pp 

Baie Pe . poy res: standard. 45 45, 

Dentsic and ‘Memel, crown - Que a ae om 









at te ta tt tt 


ee ee ee ee 
SOCCOSSESOOCUSSSOOS*O SCOSS BSARSSUSCUSSe 


ecoceousceoeosososouucess 48S waceuccuscd 





do. 

8. John’s, spru 
wre ea so ‘ve Sona Prince ia. 7% 80 
and Norway balks nited 8. pitch pine planks. lllo 181 
Baltic Oak Timber— Staves, per mille of pi, E 
Memel crown .¢ ossssceseveee Memel, crown. 199 0M10 0 
Brack seeeseseeseeeeee rack .. 15) 0170 0 

Dantzic and Statten, crown. .. L 





180 0 210 





Odessa, crown . 
Brack & unsquared Dantzic, gee ep Hambro 130 0 140 











HK OSHOMSMANAACHEGEA SHOR wisi OB whee 





ve dg BE etea HK weewewee Yous @ 



























0 
0 
American } 
Red pine tor yards and ° 1 De, fer 130 our nh etet My 
Mixed and building. 1 Canadian, puncheon........ 22 0 93 0 
Yellow pine, large 1 Bosnia, single ie + 3802929 0 
1 Wainscot Logs, Lovers . eube— 
crown aud 
ey pine .. 1 et . ° meaficg 4 38 % 
Jo. for masts an 1 
Rita, rock 1 Bide 28 
_—— 1 
Birch, ‘Quebec large . 1 Riga, Dantsic, Memel, ae. io } i wv 
New Brunswick & P. “ ‘sie 1 Mahogany and Furniture — 
Small averages ... 1 1 Per superficial Aa ded, 
Masts,red pine . 1 Mahogany, 1 ar ney Sapa 0 480 6 
Oregon . 1 l Mexican, 0 0 sf 
Kawrie ..... l incerta 0506 
Norway spars Ouba, do, ... 06006 
Indian teak.. 10 1 St. Domingo, 0609 
tish Guiana, greenheart .. y St. Domingo, curls.. 010 1 6 
Australian, ironvark.. sees y Cedar, Cubs... + @ SO 6 
Deuls, &c., per Petersbury Standa = | Honduras, Mexican, 8. 0 S30 6 
Archangel, ist yellow -19 090 0 Australian «0304 
2nd do -4 016 0 Pencil 020 
-15 01810 Walnut, Italian 040 st 
-B 0b 0 Black > 0507 
+ 91019 lo a Canadian 0304 
orn bird’reye 04068 
} 13 0 16 10 cinwood, 5t. Domingo . -~@710 
8 oll 10 42044, 
609 60 90 
5 018 0 14 0 20 0 
+1319 15 0 120 18 0 
Inferior and 4th 10 ou» . wo 0 
Batten» 6 = less than deals, Zebra wood, Bras wo 0 
Finland deals, ist . + 123 015 0 Puerto Cabello... 6 9 8 0 
Battens ...... +~l wh oO Lignum Vite, Mi AS 600 
Hand<awn deals .... 8 0 810 Ebony, Ceylon .. 20 9 3) 0 
Band-sawn battens... 710 810 ek viliet 13 0 16 0 
Dentsig crown deck deals, per Cocus wood, © 608 @ 
4ofs. din. .. - 15 418 eased. 602% 0 
Brack do. .. +» OW138 
Per Petersburg standard, ads 4 
Quebec, Ist bright pine...... 16 0 24 0 | Tancewood bp ee apiaan 601 0 
2ud do. ..... 1ii0 14 0 joary to fa 30 5 6 








THE WAGES QUESTION ON THE MICHIGAN CENTRAL RAILROAD, — 
The Michigan Ventral Railroad has, says the Boston Advertiser, 
adjusted its wages tables so as to reduce almost to zero the liability 
to strikes. In the salaries of engineers, continuity and length of 
service are factors having material weight, anda direct money 
reward is thus offered for faithfulness, sobriety, and the skill which 
comes from long experience. The new rates result nowin an 
average increase of six per cent. in wages, which certainly will not 
cause any rioting. This agreement by the road—for it practically 
amounts to that—to make allowance for length of service is 
worthy the attention of other roads, not asa help to avoid dis- 
astrous strikes, but asan inducement to contented work in one 
position on the part of the employés, and astimulant to excellence 
in that field of labour. We heartily agree with our contemporary, 
and we fancy that not a few British railway companies would find 
themselves better served if they manifested some appreciation of 
old and good servants. 


THROAT IRRITaTION. — Soreness and dryness, tickling and 
irritation, inducing cough and affecting the yoice. For these 
symptoms use Epps’ glycerine jujubes. Glycerine, in these 
agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, becomes actively 
healing. Sold only in 6d. and 1s, boxes (by t on receipt of 
8 or 14 stamps), labelled “James Epps & &o., Homceopathic 
Chemists, 48, Threadneedle-st., and 170, Piccadilly. ”"—f ApvT.] 
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FAIRBAIRN AND HIS TIMES. 
No. VIII. 

We may pass with but slight notice here the circum- 
stances of the dismantling and sale of the unfortunate 
works at Millwall; many—and yet by no means complete 
_-details of which can be referred to in the biography 
itself. The true comment upon the Millwall affair is 
that the project was, from the very outset, an ill-considered 
one, into which ambition was unwisely permitted to 
influence Fairbairn’s generally sound judgment. <A far 
greater man—the late Duke of Wellington—has left it 
upon record that he could only undertake the management 
of an army which he held at all times under his eye and 
entire personal command. There was no chance of Fair- 
bairn being able to keep anything like an efficient control 
over two great works situated widely apart, and to a great 
extent intended at least to operate in very distinct engi- 
neering fields. Besides this, the site finally chosen at 
Millwall, situated on the ancient mud margins of the 
Thames, involved, in filling up the ground: 4nd forming 
the foundations for the buildings and strifpures to be 
erected on it, an enormous and wholly unremunerative 
sinking of capital; so much so, that in after years Fair- 
bairn stated to the writer that he had expended more 
capital below the surface of the ground, than upon all the 
buildings and plant which showed above it. Towards the 
latter end, when the necessity of breaking up the works 
began to be apparent, there were doubtless, as recorded by 
Fairbairn himself, some serious errors in management 
which precipitated the catastrophe; but the seeds of disease 
which led to ultimate dissolution were sown at the very 
commencement of the enterprise. And when we look 
back now upon the history, extending up to the present 
time, of iron shipbuilding upon the Thames, it may be 
doubted whether the ability of a second Fairbairn—if one 
had existed—could have made the Millwall works a com- 
plete and permanent success. During the crisis of mer- 
cantile difficulty and imperilled credit, which attended this 
period, while Millwall was a perpetual drain upon the 
profits of Manchester, Fairbairn nobly showed in many 
ways the unquenchable energy of his character. Calling 
upon him one day, the writer found, on being invited to 
sit down beside him, that he was keeping his own cash 
book, and in fact, was not only the directing engineering 
brain of both works, but was also the financial chief, 
ay-master, and cashier, his cash-book being written up 
ty his own hand, It was fortunate that during this 
juncture of affairs, and for a tolerably long period before 
and after, the supply of orders to the Manchester works 
was unusually copious and profitable; had it not been so, 
both works must have succumbed to the difficulties 
originating at Millwall. Between the years 1838 and 
1844, Fairbairn made two journeys to Constantinople, 
and established those relations with the then Ottoman 
Government, and indeed with several European Govern- 
ments, especially those of Piedmont and of Prussia, 
which led to such constant crops of orders as have seldom 
fallen to the lot of any other engineering establishment. 
During this period, on one occasion, the writer found the 
works literally choked with orders, upwards of sixty steam 
engines, many of them of great size, were in hand and in 
various stages towards completion; and such was the 
pressure against time, that he found the patterns for some 
engines of marine construction being proceeded with from 
full sized chalk drawings on the floor, and without any scale 
drawings on paper having been yet made. 

Our notices of the events in the life of this remarkable man 
have already extended to such length, that we must pass un- 
noticed very many, the circumstances of which would be 
worthy of note,and come at, once to the period of the tubular 
bridges, the creation of which, in conjunction with Robert 
inhiowe: constituted perhaps the most distinguished 
event of Fairbairn’s career. It is popularly affirmed that 
before the Parliamentary Committee charged with deciding 
upon the bill for the construction of the Chester an 
Holyhead Railway, Stephenson, when asked how he pro- 
prosed to fulfil the conditions as to height of headway 
and level soffit insisted on by the Admiralty in any 
breach across the Menai Straits, laid a roll of plans which 
were on the table across his knees, and stated that he 
a as to pass the railway in the interior of such a tube 
rom shore to shore with one intermediate point of support. 
Whether this idea of a tubular bridge started into 
existence in Stephenson’s mind on the instant then and 
there, can probably never be known; it is certain, however, 
that Stephenson’s notion, however formed, was that of a 
cylindrical tube containing both lines of railway; an iron 
tunnel, in fact, of sufficient magnitude and strength, hung 
in mid air. Fairbairn was invited to support by his 
testimony the practicability of an iron structure fulfilling 
the Admiralty requirements, before the committee, an 
the current of examination would naturally lead to his 
giving evidence as to the practicability of Stephenson’s 
Inceptive project of a tubular bridge of some sort. 
Fairbairn seems to have never applied bis mind to con- 
sidering any other project for a bridge across the Straits, 
but having without question taken up Stephenson’s general 
notion, to have at once turned his attention simply to the 
consideration of how best a tubular bridge should be 
constructed ; and he appears very rapidly to have arrived 
at the conclusion that the section should be rectangular 
and not circular. The writer is enabled from personal 
knowledge to confirm this. In the year 1847, he had 
occasion to see Fairbairn, who was then in London on the 
Chester and Holyhead Railway inquiry; he spent the 
evening with Fairbairn at Osborn’s Hotel, in the Adelphi, 
where Fairbairn was stopping, and much conversation 
took place as to the Menai Bridge project, then greatly 
engaging public attention. Stephenson’s circular tube 
was discussed without approval, and the writer, whose 
mind had been but little directed to the subject before, 
argued that the best section for the tube would consist in all 
its oppee portion being parabolic like that of many masonry 
tunnels, the lower part of the two limbs of the parabola being 
connected by plating of a semi-elliptic form, the long or 
conjugate diameter of the ellipse being horizontal, and the 





lines of railway being placed at or below this level, the 
plating of the tube both at the top of the parabola and 
at the elliptic bottom being reduplicated, so as to concen- 
trate sufficient resistance to the tensile and compressive 
forces respectively in or near the highest or lowest parts 
of the section of the tube. Fairbairn, however, would not 
listen to this view, but from the outset insisted that the only 
proper section should be rectangular, the vertical dimen- 
sion exceeding that of the horizontal one, and the principal 
mass of the material being concentrated near the top and 
the bottom of the tube. He supported this view with 
great energy and clearness, and mainly upon the ground 
that as the tube must necessarily be exposed to both 
horizontal and vertical stresses, that form and that alone 
could be the best which placed the largest amount of its 
material at the greatest distance both horizontally and 
vertically from the neutral axes of the tube in those 
directions respectively, that is to say, the tube must be 
rectangular in section. The facts, as given here from the 
writer’s personal recollection, seem to warrant the con- 
clusion that although the crude idea of a tubular bridge 
in one form, namely the cylindrical, may have been the 
creation of Robert Stephenson’s mind, yet the conception 
of the best form of tubular bridge—viz., the rectangular, 
which was ultimately adopted—was from the outset due to 
William Fairbairn. This general form having been ere 
long decided upon, Fairbairn was appointed, in conjunction 
with the late Eaton Hodgkinson, to conduct the series of 
experiments deemed necessary before deciding upon the 
scantlings to be given to the structure. These experiments 
were chiefly concerned with the best form to be given to 
the cellular top which was to constitute the main com- 
pressed member of the tube viewed as a girder. It is 
believed that the proposition to construct the compressed 
parts of the tube in square or rectangular cells, either 
originated with, or was from an early period adopted as 
the best construction by Fairbairn. Hodgkinson’s experi- 
ments, however, demonstrated in a decisive manner that a 
form of greatest resistance to compression would be given, 
not by square, but by cylindrical cells, to which the 
horizontal covering plates of the top forming tangent planes 
to the cylinders, were to be lected, as well as the cylinders 
rivetted to each other. Hodgkinson’s established skill as an 
experimenter and his clearreasoning mind werealso devoted 
to a long and patient series of tentative experiments upon a 
large model of the tube altered repeatedly, so as exactly to 
equalise the resistance of the compressed and extended 
parts, that both should be alike, and at the same time 
liable to destruction under transverse strain; finally a 
large model of about 75ft. in length was prepared and 
loaded with a view to determine that the details of structure 
and proportions of parts, elicited from the experiments 
already made, might be considered safe if carried into 
actual practice. 

So far Fairbairn had played the part of a mechanical 
engineer, employed de facto as an assistant upon Stephen- 
son’s staff; .possessed of works and appliances which, 
along with his own abilities and experience, were devoted 
to Stephenson’s service, and Mr. Hodgkinson was, in fact, 
as a mathematician and able experimenter, employed to 
assist Fairbairn. Hodgkinson seems early to have felt dis- 
satisfied with his position, and conscious how much the 
progress of the inquiry was indebted to his methodical 
experimenting and clear thought, he seems to have been 
much chagrined when the decision to make the cells at 
the top of the tube rectangular, in direct contradiction to 
indications of experiment, was come to, without his being 
able to give effectual utterance to his opinion. There were 
other circumstances tending to create the unpleasant feeling 
of his being used, and yet denied what he deemed but his 
fair share of reward or fame in his subordinate position, 
and he finally resigned all further connection with the 
work. We cannot afford space for any full discussion of the 
question of cylindric against rectangular cells which pre- 
ceded this event; as a mathematician and experimenter, 
Hodgkinson was undoubtedly right, and a_ sufficient 
margin of superiority in the cylindric form had been 
her to justify some hesitation, at least, in disregarding 

is advice, but it was the advice common amongst 
mathematicians involving an inability to weigh the force 
of practical considerations when opposed to theoretic per- 
fection. Fairbairn objected that the cylindrical cells 
would involve the furnacing and bending to the required 
curves of every plate in the cells; that this and the details 
of the boiler makers’ work would greatly enhance the cost 
and increase the time of their construction; and finally, 
that access for the purposes of periodically scraping and 
repainting the narrow triangular tubes that would be 
formed between the cylindrical cells and their flat covering 
plates above and below them, would be wholly impossible. 
We cannot but concur in the sound judgment of Fairbairn’s 
decision, which minimised the surface of the cells exposed 
to corrosion, and left every part of those surfaces exposed to 
view, and easily got at; even if at any future day, rivets 
might require to be cut out or restored. 

Matters having thus progressed to a point at which thecon- 
struction of the tubes at the Menai Straits must be actually 
commenced, and Stephenson unquestionably feeling, rightly 
or wrongly, that he could not dispense with Fairbairn’s 
practical assistance, fresh negotiations arose as to what 
were to be the precise relations in function and authority 
of Fairbairn and of Stephenson himself; and in these it 
cannot but be confessed by anyone who takes the facts 
from Fairbairn’s own work on the Conway and Britannia 
Bridges, and from collateral sources, that he showed but 
little political sagacity, and a strong tendency to grasp a 
larger share, both of profit and fame, than it could be at 
all expected that Stephenson would be complaisant enough 
to accord to him. It seems first to have been proposed 
that Fairbairn’s firm—7. ¢., that William and Thomas Fair- 
bairn—should offer themselves as contractors for the work. 
Afterwards that the firm—z. ¢., Thomas Fairbairn alone, 
William’s name being omitted—should, in connection with 
Messrs. Mare and Ditchburn, become the contractors; in 
either case, Fairbairn would have held the incompatible 
positions of director, supervisor, and paymaster of a great 


work, and have been interested in the profits to be 
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derived from it as contractor. These propositions were 
regarded by the railway directors with well-merited 
suspicion, and finally rejected, and Thomas Fairbairn 
having withdrawn from his proposed connection, Mare 
and Ditchburn alone became the contractors for the 
execution of the tubes, and upon terms which, if the current 
reports of the time be well founded, gave to the contractors 
an immense profit, and added to the wasteful expenditure of 
capital which the very idea of a tubular bridge of whatever 
sort inevitably involved, and which more or less crippled 
the future profits of the railway company. It now became 
necessary to all parties that the status which Fairbairn 
was to thenceforth assume in connection with the work 
should be defined, and they were so by the following 
resolutions passed by the railway directors :—“1. That 
Mr. Fairbairn be appointed to superintend the construction 
and erection of the Conway and Britannia Bridges, in con- 
junction with Mr. Stephenson.” “2. That Mr. Fairbairn 

ave, with Mr. Stephenson, the appointment of such 
persons as are necessary, subject to the powers of their 
dismissal by the directors.” “3. That Mr. Fairbairn 
furnish a list of the persons he requires, with the salaries 
he proposes for all foremen or otbers above the class of 
workmen.” “4, That advances of money be made on Mr. 
Fairbairn’s requisition and certificates, which, with the 
accounts or vouchers, are to be furnishea monthly.” It 
needs but little discernment or experience of human 
affairs, to see in the doubtful and indefinite language of 
this strange document, the elements of future discord and 
rupture. It left the future question of who was engineer- 
in-chief in a complete fog, and it is not easy to discern at 
this time, how Stephenson, jealous as he undoubtedly was 
of his pretension to the honour and emoluments of that 
position, if acquainted with the language of these resolu- 
tions beforehand, should ever have consented to their being 
passed; they seem to have been passed, however, while he 
was abroad. Other concealed sources of difficulty and 
discord were not wanting; Fairbairn had his own staff of 
assistants, Stephenson had his own staff upon the railway, 
amongst whom were many whose engineering experience 
and reputation were scarcely second to those of Fairbairn 
himself. The contracts, plans,and specifications forthe work 
were in part prepared, in conjunction with Fairbairnand his 
assistants, by some of the most able of Stephenson’s men, 
amongst whom were Edwin and Latimer Clark, and 
Charles Heard Wilde. These men probably disliked from 
the outset to be in a practically subordinate position to Fair- 
bairn, whom they regarded as only a mechanical engineer, 
and differences soon arose as to large points of practice in 
the conduct of the work. The eight tubes were to be 
constructed on the shore in the immediate neighbourhood 
of the site of the bridge, at a place deemed convenient for 
getting them afloat and raising them into their places, 
after the plating and rivetting should have been completed. 
Fairbairn proposed that the tubes were to be built under 
cover, to screen the platers and rivetters from the in- 
clement weather of North Wales, and designs and 
estimates were actually prepared for the construction of 
these sheds, which would have been many hundred feet in 
length, when some of Stephenson’s engineers remonstrated 
at an expense which they deemed unnecessary, and which was 
proved to be so in the end, and the project was abandoned. 
Other misunderstandings from time to time arose. 
One had reference to the floating and raising of the 
tubes, operations which Stephenson’s men deemed them- 
selves perfectly confident to perform, and regarded as 
peculiarly the work of the civil engineer, and as to which 
Fairbairn’s antecedents gave him no pretensions to consider 
himself their superior, and finally, in Mr. Pole’s words, 
“some misunderstandings having unfortunately arisen as 
to the precise nominal position Mr. Fairbairn occupied— 
there could be none as to the value of the services he had 
rendered—in regard to the bridges, he did not feel it 
consistent with his self-respect that he should continue his 
connection with them, and on May 22nd, 1848, he wrote 
to the directors resigning the appointment he had formally 
received from them two years before.” Except as respects 
his preparation of his well-known work on the Conway 
and Britannia Bridges, in which Fairbairn has given his 
own history of these transactions, all further connection 
on his part with the Britannia Bridge works now ceased. 
The methods and arrangements for the floating and raising 
the tubes into place, so far as these had not been necessarily 
thought out and settled during the preparation of the 
designs for the masonry piers, and those of the contract 
for the tubes, devolved upon Robert Stephenson himself 
and his principal assistants, by whom these difficult 
operations were, with but a single point of exception, 
ably and successfully carried out. The tubes, as -well 
known, were hoisted up by means of hydraulic presses 
worked simultaneously at each end of the tube, the action 
of the presses being stopped as link after link of the sus- 
pending chains came to the top and required to be detached. 
The bottoms of the hydraulic press cylinders were cast 
flat and square to the axis of the cylinder, joining the sides 
internally by a very short and sharp curve amounting 
almost to a sharp corner, so that by the now well-known 
laws governing the crystallisation of all metals when solidi- 
fying from fusion, a conically-shaped surface of metal was 
formed extending all round the bottom from the interior 
angle to the exterior one. Thus a plane of weakness was 
formed by the meeting along it, and nearly at right angles 
to each other, of the crystals of cast iron formed in the 
sides and bottom of the cylinder, and at right angles to 
their external surfacesrespectively. During the operation of 
hoisting the bottom of one of the cylinders thus formed was 
broken off in that very conical surface, and giving vent 
to the included water, that end of the tubular bridge droppeda 
few inches until stopped by the wooden blocking, which asa 
fortunate measure of precaution was maintained within a 
short distance of the lower part of each end of the tube 
while being hoisted, and until the masonry seat should be 
carried up beneath it. Though the fall was only about two 
inches, such was the tremendous energy developed in the 
descent that the molecular condition of the entire tube was 
permanently altered by the blow produced by the sudden 
stoppage of descent, for Sir George Airy, Astronomer 
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Royal, who some years after examined carefully the condi- 
tion as to magnetism of all the main tubes of the bridge, 
found that of this one which had fallen differing from that of 
all the others, and that it possessed a much more powerful 
magnetism and polarity. Now this casualty, which might 
readily have produced the destruction of the tube, was no 
mere accident, nor arose from any defect in the casting of the 
cylinder, but was really due to defective design and imper- 
fect thinking out in the hoisting apparatus, more especially 
in the material of the hydraulic press cylinders, the dis- 
position of that material, and in the construction of the 
steam-worked pumps which injected the water into them. 
The new cylinder which was cast to supply the place of 
that which had burst was formed, as they all ought to have 
been at first, not with a flat, but with a hemispherical 
bottom, by which any plane of weakness in the cast iron 
was avoided ; but for so critical a purpose, and in which 
failure might have involved such tremendous consequences, 
the hydraulic press cylinder, if of cast iron, should have 
been reinforced by wrought iron hoops shrunk upon the 
outside, or, what would have been better, the cylinder 
formed altogether of malleable iron in superimposed rings, 
after the manner of cannon. It is exceedingly probable, 
however, that the cast cylinders would have stood sufli- 
ciently well had it not been for the defective and ill- 
considered construction of the injecting pumps. These 
consisted for each press of two pumps placed horizontally, 
the plungers being the extremities of one cylindric rod, to 
some intermediate point in the length of which steam 
power was applied; but one pump, therefore, was 
active at any moment, and the water was pressed into 
the cylinder in successive jets, with a short though 
sensible interval of time between each. There was 
no air vessel or other means to neutralise the in- 
equality in the injection of the water, and the effect of 
this per saltum injection was greatly to increase the stress 
upon all parts of the hoisting apparatus, owing to the 
approach which it permitted to the immense load of the 
tube coming to rest between every two successive strokes 
of the pump. But the effect was even rather worse than 
this, for the injected water of each stroke being more 
violently compressed during the stroke of the plunger than 
at the instant when the latter became quiescent, there 
must have been an actual, and probably measurable, 
though slight, fall of the hydraulic press plunger, and of 
the load upon it, at the end of each stroke, the blow due 
to which was only buffed by the elasticity of the water 
already in the cylinder, and that of the material of 
the cylinder itself. There cannot be a doubt upon 
the mind of any competent mechanic that the injecting 
pumps should have been worked from a three-throw 
crank ; or, however constructed, that they should have 
forced into the cylinder a uniform and perfectly uninter- 
mittent stream of water. No remark whatever is found 
to be made by Mr. Pole on this apparatus, the writer's 
description of which is derived from Mr. Stephens» 
own account of it, read in the mechanical section of th 
British Association, at its Manchester m 
; followed the completion of the bridge, and at the 
reading of which the writer was present. That paper was 
not published in the British Association reports, nor, it 
is believed, has any account of the pumping apparatus 
been published till now. Stephenson,from the time that 
he uttered the notion of a tubular bridge before the 
parliamentary committee, became, to a great extent, 
committed through relations, true or false, supposed 
to be connected with his professional infallibility, to 
carrying the original notion through against all ob- 
stacles; and it may be surmised that had this not been 
so, Stephenson’s judgment, and those of some of his 
staff, were sound enough to induce him to consider some 
other construction as largely preferable in respect to 
economy at least. No more costly construction, all the 
circumstances being taken into account, could have pre- 
sented itself, or one offering less of positive advantage, 
than the tubular one actually adopted. One main cause 
of this is that a bridge consisting of a rectangular tube is 
necessarily extremely limited in depth. Now as depth is 
the great element in the economy of material in any girder, 
whether solid or hollow, whose resistance depends chiefly 
upon the mass of material collected in the top and bottom 
webs, aud as in the rectangular tube the heavy mass of 
material collected in the top web can only be sup- 
ported by the thin and flexible plating of the verti- 
cal sides, so this advantage in girder construction is 
ab initio abandoned in these tubular bridges. Thus 
in the Britannia Bridge each tube of 430ft. in length 
has only a mid depth of about 25ft., or about ;. of the 
length, while in other constructions of girder this depth 
might have been doubled. Again, the tubular construc- 
tion involved as a consequence the hoisting up each tube 
into its place in one piece, with all the formidable apparatus 
required to accomplish this, along with much difficulty 
and expensive subsequent work in so connecting the tubes 
end to end that each pair should act as a continuous 
girder. Again, the construction involved for the double 
line of railway two entirely distinct and separate sets of 
tubes, involving a far greater expense than would have 
been necessary had both lines of way been sustained upon 
one common platform. The construction already at this 
period well known, and now familiar to everybody, that 
of the iron lattice bridge, would have fulfilled every con- 
dition required, and at a total cost which would probably 
not have reached more than one-half that of the Britannia 
Bridge as actually constructed. In illustration of this, 
the railway bridge which connects the railway system of 
Prussia and of Russia, crossing the Vistula at Dirschau, 
and carrying a double line over six spans, each within a 
few feet as great as those which are spanned by the 
Britannia Bridge, has been stated on good authority 
to contain less iron by many tons than does the 
Britannia Bridge. The Dirschau Bridge consists of two 
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continuous lattice girders, each of about 40ft. in depth, 
the mass of the material being well accumulated near the 
top and bottom edges, and great lateral stiffness given by 
the judicious disposition of the material in the upper 


bridge has been published and copiously illustrated by the 
Prussian engineers. The bridge n in use for 
several years past. One element of economy in its construc- 
tion as compared -with a tubular bridge is that the pre- 
ponderant portion of its material consists of plain rolled 
flat bar iron, instead of the more expensive boiler plates, 
which alone can be used in the tubular construction; 
obviously too, the workmanship of the lattice is of a far 
simpler character and more rapidly completed than that 
of the tubular bridge. Every rivet and every part of 
the surface of the lattice is exposed to view, and can be 
better preserved than can those of the tubular bridge; 
most of the parts, moreover, if corroded away, may be cut 
out and renewed in detail, which is scarcely practicable in 
the tubular bridge; the latter, too, exposes a far Jarger 
surface to corrosion in proportion to the total weight of 
the structure than does the lattice bridge. There would 
have been no difficulty whatever in constructing by any 
one of several methods the Britannia Bridge upon the lat- 
tice design, without the use of any centering or horsing 
across the Straits, and fulfilling in every other respect 
the conditions imposed by the Admiralty. The side 
girders of each span might equally well have been, 
with the aid of temporary lateral stiffening, floated 
to the piers and hoisted up into position, and piece 
after piece there added on from these girders employed as 
scaffolding until the whole bridge should have been com- 
pleted. But still simpler and better methods might have 
been employed, for since the time of the Britannia con- 
struction lattice girders have been stretched out over vast 
chasms, without the aid of any scaffolding, by building 
out the structure itself from the points of support to that 
of the meeting in the centre, both in the United States and 
upon the Continent; in France, too, M. Nordling has 
bridged over large spans without any scaffolding, by rolling 
out the already completed lattice girders, properly balanced 
from one point of support until the extremities reached 
the other. Upon the whole, the Britannia Bridge, what- 
ever. may have been the skill and ingenuity displayed 
in detail in forming and carrying out the design, cannot be 
now regarded, both mechanically and commercially, in any 
other light than that of a colossal mistake. The late 
Prince Consort, when he visited, in company with Mr. 
Stephenson himself, the bridge, expressed very nearly 
a sound and full judgment upon the design, when he 
is said to have limited his encomium to the words, “ It is a 
stupendous structure, Mr. Stephenson ; stupendous indeed, 
but showing no corresponding greatness in conception.” 
The soundness of these remarks seems to be attested, that 
now after the lapse of many years, and strenuous efforts 
made to get the tubular principle adopted in other places, 
the Conway and Britannia Bridges remain, it is believed, 
the only examples to be found in the world of this mode 
of construction, which no subsequent engineer has thought 
fit to imitate ; and this, although some determined efforts 
were made by the Stephenson party in London to induce a 
favourab’e expression, with respect to tubular versus 
lattice bridge 5, from the engineering profe ssion generally, 


a* the Institution of Civil Engineers, but without causing 
the tide to turn in favour of tubular structures. Mr. Pole 
has given in some detail an account of the efforts which 
were made by Fairbairn to get his design for a railway and 
common traffic bridge across the Rhine at Cologne 
adopted, but, notwithstanding the patronage of Hum- 
boldt, and the interest otherwise made in favour of 
Fairbairn’s design, the tubular principle was finally 
rejected, and the lattice bridge which now spans the 
river was adopted in its stead. The municipality 
of Cologne was vehemently opposed to the tubular 
construction, on the ground of the extreme ugliness, which 
is undoubtedly one of the unfavourable features of that 
construction ; but the German engineers, who were 
charged with the real responsibility of the great Rhine 
Bridge, were very well instructed, and had already too 
complete an experience of the capabilities and economy of 
the lattice principle, not to give it a definitive preference. 
Tubular bridge building may now be regarded as little 
more than a curious and startling episode in engineering 
history, one never likely to be repeated, unless possibly in 
the future progress of our race. It may be then called up 
by some very exceptional and so far wholly unforeseen con- 
ditions in the requirements of bridge structures. 


UCHATIUS BRONZE STEEL GUN 
ITS EQUIPMENT. 
Avrnovcn the Uchatius gun has attracted much interest, 
some of the details, and especially those connected with the 
manufacture, have been kept secret. In the current number of the 
“ Proceedings of the Royal Artillery Institution” we findan excellent 
article on this gun. The writer, Captain Owen, of the Royal 
Gun Factories, says at the outset, “The absolute details of the 
process of casting and subsequent treatment are kept aprofound 
secret.” Then follows a conjecture which is partly correct and 
partly incorrect even in general terms. We have, however, now 
before us a clear and good account of the operations in the 
current number of “ L’Llustration.” We propose, therefore, to 
combine the information from these two sources in such a way 
as to furnish our rzaders with as detailed an account of the gun 
and its equipment as is likely to be desired. 
General Uchatius received in 1872 a sample of a Russian 
bronze casting, which had been subjected to pressure when in the 
fluid state, and which was decidedly superior to ordinary bronze. 
He consequently set up in the Arsenalin Vienna a powerful 
hydraulic machine, capable of exerting a very heavy—over 
1500 Ib. on the square snch—pressure on the metal when in the 
molten condition. About this time M. Laveissiére, of Paris, 
sent to the Vienna exhibition a bronze cannon which had been 
cast in very thick iron moulds and thus chilled. The metal in 
these pieces had become perfectly homogeneous in consequence 
of the very rapid chilling effect of the large masses of iron in 
the moulds, at the same time it was much less soft than metal 
cast in sand. This bronze indeed had the same qualities of 
resistance and tenacity as the Russian bronze cast under pressure. 
The system of M. Laveissitre was open to the objection that 
the exterior portions of the metal were inferior in quality to 
those in the interior. General Uchatius met this by placing in 
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the centre of the cast iron mould a cylinder of copper, which, by 


| through the piece. 


the subject having been discussed on successive cccasions | 


absorbing part of the heat of the molten metal, caused rapid 
chilling of the central portion. In five minutes the entire masg 
solidified. It was, however, found that a deep recess was formed 
in the top of the casting, as is shown in Fig. 1, page 255. 

General Uchatius met this difficulty by the addition of a sand 
mould, so as to form a dead head, in which, owing to the use of 
the sand, the metal remained in the molten state for a compara- 
tively long time, and so filled up any recess that would other. 
wise have been formed in the chilléd portion underneath. In 
short, the dead head performed the usual function of feeding the 
casting under these special conditions (vide Fig. 2). In Fig. 3 is 
shown the mould ready for casting a field gun with the interior 
copper cylinder. The core is eventually entirely removed by the 
boring bit, whose size is sufficient to cut the copper entirely 
away. Ina gun whose bore is eighty millimetres (nearly 3}in.) 
the bronze is compressed by the introduction in succession of six 
steel mandrils (vide ¢ Fig. 4), which are forced home by hydraulic 
pressure. The mandril, which is well tempered, is formed at the 
end in a truncated cone, so as to force the metal outwards and 
enlarge the bore. B, Fig. 4, represents an annular support on 
which the gun rests. After compression the bore has a diameter 
of eighty-seven millimetres, which is the calibre of the Austrian 
field gun (nearly 33in.) 

Experiments carried on repeatedly during three consecutive 
years in the fort of Steinfeld, near Vienna, have established 
the correctness of Uchatius’ conclusions. The bronze cast in 
chill, with a copper core, and subsequently compressed by means 
of steel mandrils, is considered to have proved itself to be 
superior for field guns to Krupp’s steel, which costs three times 
or four times as much, according to the French account, but 
according to the writer in the Royal Artillery Institution “Proceed- 
ings”—Capt. Owen of the Royal Gun Factories—only half again as 
much, taking into account that the Austrian Government possess 
a large stock of old bronze guns. Further details may be found 
in the “ Revue d'Artillerie.” 1t will be seen, therefore, from the 
above description that “ bronze steel’? means bronze chilled and 
compressed by a certain process which gives it some of the 
qualities possessed by steel. 

For the gun we may take the 87 millim. before referred to, as 
a sample, of which we give the section and external form in 
Figs. 5 and 6, and a general view in the wood cut, showing gun 
and limber. The calibres and dimensions of the guns of the 
new batteries in English measures are as follows :—(1) Heavy 
field batteries, 8°7 millim. gun of 9°6 ewt.; calibre 3°4in., throw- 
ing common shell of 16 1b. with a charge of 3°3 Ib., and muzzle 
velocity of 1548ft. per second ; gun detachment, 8 men. (2) Light 
field batteries and horse artillery ; the 75 millim. gun of 5°9 ewt.; 
calibre 2°95in., throwing common shell of 9°5 Ib. with a charge 
of 2°09 lb. and muzzle velocity of 1397ft. per second; gun 
detachment, 7 men. The Austrian authorities hope to equip 
the whole of their field artillery with these guns by next April 
The guns are made and equipped at about the rate of 150 
pieces per month. The entire number of guns required for 
the field artillery, exclusively of reserve, is 1500 ; if the expe: 
tations of the authorities are fulfilled this number will have 
been made in about fifteen months. 

The axis of the trunnions is in the same horizontal plane 
as that of the piece, and the trunnion arms themselves are 
hollowed out conically on the face. The piece is vented verti- 
cally through the metal of the piece a little in front of the breech- 
block slot. The latter is cut laterally near the breech end right 
The gun is sighted at the right side with a 

mall screw sight, screwed into a patch on the gun in front of 
the trunnions, aud a tangent sight, secured in an inclined socket 
k, at breech end of the piece. The clamping screw for this 
socket is shown at /, Fig. 5. Upon the upper surface of the gun, 
a little in advance of the vent, is a flat surface, y, Fig. 5, for the 
reception of a quadrant, if necessary. At the breech end the 
gun terminates in a plane surface at right angles to the axis of 
the piece, with the corners rounded off. Looking at Fig. 6 we 
see that the bore, shot, and powder-chambers have different 
calibres, and that only the bore proper is rifled; the rifling 
being square, and polygrooveed, with a twist of 1 in 45. 

A copper bush is screwed into the breech end of the powder 
chamber, for the reception of a copper Broadwell ring, &, Fig. 6, 
and section Fig. 8. This ring forms a gas-tight joint with the 
face of the copper plate, a, Fig. 10, of the breech block. The 
front inner face of the breech block slot, /, Fig. 6, is at right 
angles to the axis, but the rear face is slightly inclined. The 
upper and lower surfaces are symmetrical as to the axis, From 
the latter project the ribs, / /, Fig. 6, forming a run or groove, r, 
between them. The ribs serve to guide the breech block, and 
the slot, v—as we shall see—affects the loading cylinder, i, Figs. 9 
and 10, by means of the studs, f’ f, projecting from the latter. 
Over the right-hand opening of the slot for the breech block is 
secured by screws the so-called breech block cover, for protection 
of the projecting portions of the breech block from dirt and 
damage. The covering is completedby means of a leather cap. 
Near the left side a vertical slot is bored through the metal 
of the upper surface of the gun and into the slot, through which 
the stop pin or stud is passed into a groove on the surface 
of the breech block, so as to prevent the latter being withdrawn 
too far. 

The breech block, Figures 9 and 10, is also of bronze 
steel, and rectangular. The front and back faces are plain, but 
the latter not parallel to the front face, but slightly inclined. 
Along the upper and under surfaces run a projection and deep 
groove—like a rabbet—ensuring, together with the ribs, /, a 
perfect fit when the block is home. The loading cylinder, /, 
Figs. 9 and 10, is also of bronze, cylindrical, and dovetailed into 
the breech block as shown, so as to be capable of movement 
backwards and forwards. Square-headed projections from this 
cylinder are acted on by the studs, f’ f—which grip then—as 
these studs pass. along the groove, 7, when the breech block is 
pushed home or withdrawn. To make a perfect gas-tight joint 
with the Broadwell ring in the end of the powder chamber, the 
breech block is furnished with a copper plate, a, Fig. 10, which 
has on the back six holes, any one of which will fit over a stud 
in the hollow cast in the block to receive the plate. The position 
of the plate in the block can thus be altered in case of wear at 
any particular portion. This plate is further dovetailed into the 
block, and secured from any movement of translation by the 
screw, f, Fig. 9, which passes through from the rear face of the 
breech block, into which its head is countersunk. To the left end 
of the breech block is attached the arrangement for moving it, and 
for securing it in position. This consists of the plate, g, Fig. 9, 
secured by the screws, hh, Fig. 10, through which passes the 
spindle of the square-threaded screw, ¢, Fig. 9, which carries the 
cross handle, &, Fig. 10, at the outer end. The thread of the 
screw i is so cut that when the handle & is horizontal, no part of 
the thread projects beyond the rear face of the block, and the 
latter can be moved laterally in the slot until this thread comes 
opposite the female thread cut for its reception in the rear face 
of the breech block slot ; 4 half turn of the cross handle, bring- 
ing the same vertical, then causes the screw to bite, and sends 
the breech block well home. The cross handle is of iron, 








covered with leather. In order to prevent it, and so the screw, 
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moving when not required to do so, it is secured in one or other 
of the two necessary positions by means of a catch m, o, Fig. 10, 
acted on by the bent spring n, Fig. 10, The catch pivots on the 
screw h, and has on the under side two noses, p and q, slidingin a 
groove running partly round the exterior of the axis of the screw, 
as shown in Fig. 9. The spring ” is secured by one of the other 
screws h, and is so arranged that when it presses down the nore 
q of the catch, the handle is retained in the vertical position, the 
screw being home in the gun, and the breech block secured in 
itsplace. A slight pressure on the long arm, 0, of the catch over- | 
powers the spring and releases the nose q, when the handle is | 
free to move until it becomes horizontal, when the spring presses | 
on the second nose 7, and secures the handle in a new position. As 














stop falls into the second groove, s, Fig. 9, when the spring is 
again allowed to act, preventing the block being drawn out | 
further than is necessary for the purpose required. If the block | 
has to be altogether removed, it is only necessary again to 
relieve the pressure of the spring on the stop and to draw out | 
and remove the block. 

The vent, as already mentioned, strikes the powder chamber 
a little in front of the slot. (Vide Fig. 6.) Its position is 
perpendicular, The vent bush is of copper, in two pieces, the 
lower—which embraces the upper—being pressed up from the 
bore. The bottom—which projects slightly into the chamber— 
is rounded off. 

The projectiles are of four kinds—common shell, shrapnel, 











the thread of screw is now withdrawn into the block, the latter can | 
be moved outwards, towards the left, and when the loading is | 


completed, the arm o is again pressed and the movements re- 
versed, and so on. 

In order to control the amount of movement of the breech 
block in the slot, two grooves, 7 and s, Fig. 9, are cut in its upper 
surface, into which the end of a stop fits, which is pressed down 
by a spring. As a rule, this stud or stop fits down into the 
groove r, the length of which only allows of the breech block 
being withdrawn until the loading cylinder, Fig. 9, comes oppo- 
site the bore. In case, however, it be necessary to examine or 
exchange the copper plate, a, Fig. 10, the pressure of the spring 


upon the stop is relieved, and the block drawn out until the | 





THE UCHATIUS BRONZE STEEL GUN, 


carcase,* and case. Rotation is given by means of four copper 
rings pressed into undercut rings round the projectile, and 
which are cut through by the lands. The common shell, Figs. 11 
and 12, is of the so-called double wall description, which has for 
its object to give as many splinters as possible of a size sufficient 
tu kill a man. 

The inner wall is cast so as to consist of twelve horizontal and 
parallel rings, these rings being grooved also longitudinally by 
deep lines of weakness, so that this inner wall consists of a num- 





* It would appear from the fact of carcases being carried, and from the 

small charges of the common shell and their peculiar construction, that 

| the latter are looked upon only as man-killing projectiles, in much the 
same sense as our B.L. segment were. 


ber of pyramidal pieces with the bases in close contact, forming 
the smooth interior of the shell. Over this inner wall is cast 
the exterior portion, which forms the outer wall, the bottum, 
and the head of the projectile. Two pairs of undercut grooves 
run round the exterior of the shell, into which are pressed the 
four copper rings which give rotation. The fuze hole is separated 
from the interior by a diaphragm cast into the neck of the fuze 
hole, having a large fire hole. Above this is a cylindrical portion, 
enlarged and threaded towards the top, for the reception of the 
percussion fuze. 

The shrapnel, Fig. 13, resembles our own in having the 
powder charge at the bottom, separated from the bullets by a 
thick diaphragm, and ignited through a tube passing down the 








centre of the shell from the fuze-hole. It is cast in one piece, is 
rather shorter than the common shell, and has ten deep longi- 
tudinal lines of weakness in the bullet chamber, in order to allow 
of its opening readily and to give more splinters on bursting. 
This shell is furnished with a time fuze, which screws into the 
fuze-hole. The shrapnel, we are told, are intended for fire 
against troops under cover or in column formation. 

The carcase—vide Fig. 14 above—outwardly resembles com- 
mon shell in shape and size, but is cast with very thick single 
walls, and in its ogival head has three fire-holes covered with 
pitch-plaster. The interior is filled with a carcase composition. 

| and a channel down the centre, as well as other channels leading 
i to the fuze-holes, are filled with mealed powder, with quick- 
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match leaders. The fuze-hole is adapted for the same percussion 
fuze as used with common shell. 

The case consists of a zine cylinder fijlied with bullets com- 
pesed of lead and antimony, between waich molten sulphur is 
run. The ends are closed by zinc plates, secured by turning 
down the ends of the case, as we do, and the base is strengthened 
by a second and thicker plate, also of zinc. To prevent the case 
being rammed too far in loading, there is a projecting ring round 
the exterior, at the same distance from the base as the foremost 
copper ring on the shell. The base is supplied with a handle 
made of galvanised iron wire. 

The percussion fuze is used with common shell and 
carcase. i{t consists of—(1) A brass fuze hole screw; (2) 
the fuze screw, ; (3) the percussion pellet of fulminate of mer- 
cury and capsule; (4) the securing screw plug; (5) the 
outer fuze case ; (6) the upper striker ; (7) thel ower striker ; 
(8) the copper safety cap ; (9) and the percussion pin. The 
action of the fuze resembles that of most percussion fuzes. The 
copper safety cap prevents what are termed the upper and lower 
strikers from closing on each other, when the fuze is in transit. 
On shock of discharge, the upper striker, from its inertia, bends 
down the rim of the safety cap, and the cylindrical part of the 
lower striker enters its interior as it finds its place in the bottom 
of the fuze. On the check of impact the two strikers fly forward, 
the needle explodes the pellet, and the flame, passing back- 
wards through the fuze, ignites the charge. 

The time fuzez Fig. 15, somewhat resembles our own breech- 
loading time fuze, except in the percussion arrangement. I 
consists of—(1) The body, k, threaded on its lower circumfe r 
ence to fit into fuze hole, having a projecting shoulder on which 
is placed a ring of fuze composition, and above that a neck 
threaded to receive the cap, 4. The upper portion of the body 
is hollow, and through the centre of the base is passed a screw, 
¢, with a needle point projecting into the body of the fuze. (2) 
The brass cylindrical striker, s, furnished with a pellet of deto- 
nating composition in the lower end, fitting partly into the neck 
of fuze and partly into the cap. (3) The safety pin—not 
shown—which should pass through the cap and the hole 
shown in the striker. (4) The copper safety capsule, h, 
Fig. 16. Portions, 7, of the lower rims of the capsule are bent 
inwards, so as to support the striker. (5) The band of fuze 
composition, « r, resting on the shoulder of the body. The safety 
pin is withdrawn just befure the shell is placed in the gun, and 
the fuze acts subsequently thus :—Upon the shock of discharge, 
the vis inertia of the striker overcomes the resistance of the bent 
rim of safety capsule, and falling to the bottom of the hollow in 
body of fuze, the detonating pellet is exploded by the pin, c, the 
flame passes through the channel, =z, in the body, and ignites the 
ring of fuze composition, which burns away until the point for 
which it is set is arrived at, when the flame fires mealed powder 
in the lower channel, o, the fire from which, passing through the 
fire channel, d, in the body of the fuze, ignites the shell charge. 
The cartridges are made of silk clozb, and contain a large-grain 
powder of (°24in. to 0 4in.—6 m.m. to 10 m.m.—in diameter of 
grain. They are of two descriptions—(1) service, and (2) 
reduced. The charge for the 87 millim.—or, as it is called, the 
9 centimetre—gun is 3°3 ib., and that for the 75 millim.—or 
8 centimetre, so called—gun is 2°09 lb. Reduced charges are 
employed for high angle firing. 

The gun carriage, as to its general figure, is seen in the wood- 
eut. The cheeks of the body are made of thin Bessemer steel 
strengthened with angle iron. The axletree is of cast steel. 
The wheels have bronze naves, oak spokes, and ash felloes with 
a ring tire. They have a removable bronze bearing for the 
axletree arm. 

The limbers of light and heavy guns are interchangeable, 
except that the 9 cent. gun is fitted to carry three men, 
that for the 8 cent. gun two men, and that for the horse 
artillery none at all. The limber is made with a wrought 
iron frame or body. The pole is employed. The method of 
opening the boxes is shown in the cut. The wagon generally 
resembles the limber in its construction. As to the power of the 
gun generally, the heavy piece is the same calibre, but half a ews. 
heavier than the German gun, but throws a common shell of 
16°1 Ib., instead of 15°4 Ib. German shell, and with a higher 
velocity. At 2000 yards it has 40ft. more velocity. On the 
other hand, the light gun is 0'l4in. less in calibre than the 
German one, throws a common shell of 9°5 Ib., instead of one of 
11-2 and these at a lower velocity. 

The Austrians are highly satisfied with their guns, which are 
considered quite equal, and probably a little superior, to the 
German Krupp steel guns of latest pattern. Difficulty is expe- 
rienced with the double-wall shells, however, which are apt to 
burst in the bore of the gun. On the question of the endurance 
of the bronze steel it would be premature now to speak. If it 
proves satisfactory, the system has much to recommend it 
—especially the ease of manufacture, and the power of utilising 
old metal. This is a question which ought to interest ourselves. 
Efforts have repeatedly been made to produce good bronze guns 
by us for India. It appears out of the question that wrought 
guns can be made in India, but the natives have proved them- 
selves very clever at bronze casting. Our efforts to produce 
bronze that would stand the wear and tear of rifled projectiles 
failed. This question might be revived if bronze steel proves 
really reliable. 








WHERE SHALL THE OBELISK STAND? 


So many answers have already been volunteered to this ques- 
tion, that further treatment of it in our columns may seem 
de trop, and, as some might urge, out of place, as the fixing upon 
the fittest place for a public monument is, it may be said, not 
engineering. No doubt it is not engineering in the narrowed 
sense of those whose circumscribed vision would confine the vast 
and varied scope of the engineer to handling and dealing with 
earth, stone, brick, wood, and iron. Such a narrow view, how- 
ever, rolls back the scope of engineering by more than three 
hundred years—to behind that grand period of Italian skill 
when such men as Leonardo da Vinci and many others were at 
once engineers, architects, painters, and sculptors. We have 
often before now animadverted upon the divorce between practi- 
cal constructive skill and any attention to wathetic beauty which 
makes horrible to the eye of the cultivated man so many of our 
English engineering achievements, and we shall not advert 
further to the subject here ; nor is it necessary to dwell further 
upon our claim to say a word as to the destination in London which 
may be assumed by Cleopatra’s Needle, now, or when last we heard, 
fairly afloat on its way to the Thames. Should it safely arrive, its 
progress from the horizontal to the vertical position somewhere 
in the capital will probably not be very rapid. Still it seems 
time already that some final decision were come to in which the 
opinion of the cultivated portion of the public at least should be 
agreed. Five sites only out of the many which have been sug- 
gested seem worthy of any consideration, and of these three 
appear to us to deserve unqualified condemnation. The first of 
these was the Thames Embankment, somewhere or other within 
one of those irregular strips of ground which have been laid out as 
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gardens, and which seem likely inthecourse of timeto be encroached | ficant distance and through several obstructions from certain 
upon and made still more unsymmetrical by the construction of | parts of the Regent’s Park; in a north and south direction it 


opera-houses, Royal Mints, and no one can foresee what besides. 
Added to this is the practical objection that the whole filling-in 


| 


would be badly seen except from within a short distance. The 
third site proposed—and which, if we may judge by the erection 


bebind the embankment wall, laid down upon the slippery slopes | of a full-sized wood model, and from public rumour, seems to 
of the Thames foreshore, affords a bad foundation, which already | find favour in high quarters—is upon one of the little grass 
has shown itself by the partial failure of the embankment wall | spaces between Westminster Abbey and the north side of Great 


at Chelsea. Any of these sites would require a large preliminary 
expenditure to make a safe foundation for so great and concen- 
trated a weight. This, of course, is only a question of money ; 
but what cogent reason can be assigned why money should be 
so spent, or what reason there is for making any part of the 
Thames Embankment the resting-place for the obelisk, unless it 
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George-street, Westminster. No doubt there is a bit of vacant 
ground here upon which to plant it, but in an wsthetic aspect it 
may well be doubted whether any site in the entire metropolis 
could be found with more unfit and incongruous surroundings. 
This part of Westminster has been given an essentially Gothic 
or medieval character by the Abbey and the Houses of Parlia- 


be that thereabouts there are large vacant spaces of ground | ment. What has mediwvalism to do with the hoary old Egyp- 
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RAISING THE OBELISK AT ST. PETER’S, 


facing the river from which the obelisk could only be properly 
viewed by passers on the water. It would have for a back- 
ground much that is mean and irregular in the backs of the 
buildings along the line of the Strand. Seen, whether from 
the embankment or from the river, the obelisk, itself not an 
object of very great altitude, would be dwarfed by the contrast 
of the huge space all around, and seen from some distance up or 
down stream, would become as mean and unnoticeable as a 
factory chimney. The embankment itself is but a highway 
along the river side, and a covering for the main drainage of part 
of the metropolis, What pretension, therefore, has it to be the 
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ROME. 


tian monolith? The obelisk, if placed here, would look on the 
other side—northward—upon the gables and backs of some of 
the houses in Great George-street, and upon the fronts of others 
which approach to meanness in character. In whatever direc- 
tion the eye is cast, irregularity and meanness or great masses of 
Tudor, Gothic, or ecclesiastical architecture meet the eye and 
offend good taste by their utter incongruity with an Egyptian 
monolith. Moreover, as has been urged by Mr. E. Bruce with 
much good sense ina letter to the Z'imes of Sept. 27th last, the 
large and lofty mass of the Abbey, the tower of St. Margaret's 
Church, and the lofty belfry of the Houses of Parliament, would 
effectually dwarf the obelisk and deprive it 
of all dignity. Weil, then a fourth site 
was proposed, viz., the esplanade of the 
Horse Guards,‘somewhere midway between 
the western facade of that gateway and 
the boundary of St. James's Park. This, 
it was said, was objected to by the Duke 
of Cambridge, as possibly interfering with 
the use of the esplanade as a parade 
ground, The Duke was quite justified 
oflicially in thus objecting, although there 
is perhaps little force in the objection 
itself. With some roedification, however, 
this locality forms the most eligible site 
for the obelisk that can be found in the 
metropolis, and all the advantages of the 
position may be secured without encoun- 
tering the Duke of Cambridge’s objection, 
by placing it, not on any part of the 
esplanade, but closely adjacent thereto in 
St. James's Park, and within the railings 
which now form the boundary. Let us 
suppose this mean and ugly railing removed, 
and a tolerable space of ground, probably 
a semicircular space, levelled within the 
park area and made the site of the obelisk. 
None of the surroundings are mean or 
paltry, there is an eminent suitability in 
the position. The obelisk is not a trophy 
of victory, but our possession of it as a 
gift was at the result of our victorious 











arms both naval and wilitary. There is, 











therefore, an appropriateness in the posi- 








tion which is associated with the Horse 
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RAISING THE LUXOR OBELISK. 


appropriate site of the historical monument which has come into 
our possession ? 

Regent-circus, at the top of Portland-place, has it seems been 
proposed by Mr. Charles Barry, as a fitting site. We are 
unable to see any appropriateness whatever in the adjuncts 
here; it would be simply stuck down in the midst of the brick 
and cement houses of the Prince Regent’s time, and of by nu 
meons the best character of those produced by Mr. Nash, his 
architect. One advantage only is apparent in this site; the 
obelisk could be seen from the remote end of Langham-place, i.c., 


from the Langham Hotel in one direction, and from an insigni- | 





| 





Guards representing our military power, 
the Admiralty our naval power, and the 
other public offices close by representing 
British diplomacy, and in some degree 
British history. Erected here, with fitting 
surroundings, the obelisk could be seen 
from nearly all points of the compass 
from sufficient distances to show it to the 
best advantage; and with but little difficulty and small 
sacrifice of timber trees, vistas might be opened from which dis- 
tant views of it might be secured. The ground taken from the 
park would be insignificant in area, and an actual improvement 
to it as a popular recreation ground. The immediate space 
around laid out as a garden, might present a position for record- 
ing, either by statues or upon the fitting base for the obelisk 
itself, the great men and great events in which they took part, 
and which brought the obelisk into our hands, Here Sydney 
Smith and Abercromby, Acre and the Nile, might be held 
monumentally in remembrance and honour. Viewed on the 
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practical side, there is here a good foundation and little expense | 


to be incurred, except in the laying out and ornamentation of 
the site; while at Westminster the ground, and an artificial 
foundation must be made in any case at a large expenditure, 
and, if the spot be above the underground railway, at an inordi- 
nate cost, and in the end not free from considerable risk to so 
tall, narrow, and heavy an object, from future vibration, 

In arecently published letter, Mr. John Dixon adduces the 
authority of Mr. Fowler for the perfect security of placing 
this heavy mass of granite above the Underground Railway, 
and resting it upon iron girders imbedded in the brickwork. It 
is easy to conjure in a loose sort of way with names supposed to 

28 authority, aud refer to in a way which does not involve 
any responsibility. No man, however, is better aware than Mr, 
Fowler of the treacherous and unsafe character of the soil of 
Westminster everywhere surrounding the ancient islet upon 
which the Abbey stands, and of the fact that the railway at the 
place proposed for the obelisk was actually constructed through 
a very large deposit of vegetable slob, often characterised as peat. 

At the St. James’s Park site the chief association would be 
with our military achievements in assisting to free Egypt from 
the presence of General Buonaparte’s army of invasion, the posi- 
tion being the only suitable one in London suggestive of our 
military power. The obelisk itself, however, may be viewed 
from two different positions, neither of them, incongruous, but 
each differing from the other in the nature of its associations, 
So far, we have dealt with it when viewed as a military trophy, 
which it certainly is, although not the direct result of 
capture after victory. But the old monolith has another 
aspect of association as dignified, and with equal congruence, 
It is a great historic monument and enduring tablet from 
which the hieroglyphist may read. Why may it not be placed 
in front of the British Museum, which already holds so many 
precious monuments of ancient Egypt, and amongst them the 
Rosetta stone, which was captured by us while on board a French 
frigate, and which is become celebrated throughout the world 
by the aid of its tryglyphic inscription in Greek, Enchorial, and 
hieroglyphic, which afforded to M. Champolion the interpretation 
of that mysterious writing employed by the Egyptian priests. The 
portico of the Museum has been deemed, and with good reason, 
the noblest specimen of arehitecture in London. At a suitable 
distance it would form a noble background for the obelisk, but 
that suitable distance cannot be obtained within the present area 
in front bounded by the heavy iron railing separating it from 
Great Russell-street. The Museum frontage must be enlarged, 
and the present would seem an excellent opportunity for doing 
what ought to have been done years ago, viz., throwing open the 
front of the Museum so as to be visible from Oxford-street, clearing 
away a considerable portion of those narrow cross streets and mean 
buildings which block up the space between Great Russell-street 
and Oxford-street, and which now prevent all but glimpses from 
narrow street ends of bits of red railing and one or two columns 
and fragments of frieze of the noble portico and wings. Upon 
this enlarged ground, about midway between Russell-street and 
Oxford-street, the obelisk would find a suitable place, and freed 
from the contact of mean associations. The genera) architectural 
aspect of the locality would be changed and ennobled, and some 
valuable ground would be added to the Museum, which in 
skilful hands might be made available for some of the museum 
collections in buildings constructed upon the newly-acquired 
ground, not too large or lofty, yet in a style harmonising with 
the existing front of the Museum. The expense would, no doubt, 
be considerable, but there would be something of esthetic value 
to show for it. 

Before concluding it may interest our readers if we say a few 
words concerning the modes adopted in erecting obelisks. The 
most instructive examples of this class of work with which we 
are acquainted are supplied by the raising of the great obelisk in 
front of St. Peter's at Rome, by Domenico Fontana, and the 
putting in place of the Luxor obelisk in Paris. Both operations 
are thus described by Cresy:—The St. Peter's monolith was 
estimated to weigh 993,537 lb.; the height is 180 palms, but 
without the apex, 77°2 English feet; the transverse section at 
the middle contains an area of 7°6 superficial feet ; the solid 
content may, therefore, be taken at upwards af 166 cubic yards, 
weighing about 332 tons; if to this be added 4 tons for the 
weight of the apex, the whole weight of the obelisk raised is 
upwards of 336 tons. The length of each of the sides at bottom 
is 124 palms, and at top 84 palms, the palm being equal to 8°7 
English inches. Forty-six cranes, 600 men, and 140 horses were 
employed in removing it, and the timber, ropes, and iron made 
use of cost 20,000 crowns. The operations for removing it, which 
were conducted with the greatest skill, were as follows :—A scaf- 
fold, called a castellum or shears, Fig. 1, was first constructed, 7ft. 
higher than the top of the obelisk when mounted on the pedestal. 
The eight principal timbers, four on each side, were S9ft. in 
height from the foundation ; they were each built of oak and 
walnut, four beams in thickness, and banded at every 9ft. with 
strong iron hoops, and bolted together in several parts. The 
whole was so arranged that it could be easily put up or taken 
down, to suit the several positions in which the obelisk might be 
placed. Where this castellum was to be used, four holes 3ft. 
square were prepared in a platform of travertine stone, into 
which the four posts were dropped and secured. The obelisk 
was cased over with double mats to protect it from injury ; was 
then covered with 2in. planks, and longitudinal iron bars, 4in. in 
breadth, were attached to it, three on each of the four sides ; 
these, connected together by nine iron hoops, served to attach 
the tackle. This coating of mat, wood, and iron was estimated 
to weigh as much as one-twelfth of the obelisk. Thus entirely 
covered, the obelisk was lifted from the pedestal on which it 
stood by means of capstans and blocks attached to the iron 
hoops, and the blocks hanging to the cross beams of the shears ; 
after it was lifted up 2ft. perpendicularly, a platform of timber 
was introduced beneath it, which rested on wooden rollers 9in, 
in diameter, their ends being secured by iron hoops. The ropes 
of the blocks attached to the four lower angles of the obelisk 
being drawn, the platform which supported the weight moved 
on the rollers, and the ropes of the blocks attached to the upper 
part of the obelisk being slackened, the obelisk gradually 
descended, and was laid horizontally on the platform prepared 
to receive it ; during its descent it was found necessary to support 
it in the middle by two shores, Fig. 5, made movable on an axis 
attached to its centre, and which prevented any very great 
strain on the tackle. The inclined plane aloug which it was 
moved to its destination was formed of a mound of earth 
strengthened with timbers, and extended from the Circus of 
Caligula, afterwards called that of Nero, to the position where 
the obelisk now stands. Its former site is still marked by a 
stone in the passage leading from the sacristy to the choir of St. 
Peter’s. After the obelisk had been moved along this plane upon 
wooden rollers, Fig 6, the forty-six capstans placed round the 
mound of earth were prepared for their work of raising ; they 
were fixed in the ground on each side, and each had four arms or 
handspikes ; the first and third arms were worked by a horse, 
and the other two each by from six to ten men; four of the 
capstans acting upon as many blocks were used for drawing the 





foot of the obelisk forward, one block to each angle ; the other 
capstans were employed to raise the obelisk into a vertical posi- 
tion, The whole operation is amply described in a work compiled 
by Fontana, and in which are engravings of the entire machi- 
nery. The foundations prepared to receive this enormous 
weight were carefully executed. An excavation 43ft. square, and 
to the depth ef 24ft. was made, and the bottom being found a 
clay, it was piled entirely over with oak and chestnut, with piles 
18ft. in length and Qin. in diameter, the bark being ‘previously 
removed from them ; upon these was laid a bed of concrete, 
composed of basalt broken into small fragments, and mortar 
composed of lime and puzzolana. The total cost of the entire 
removal was about £9000. The arrangements are shown in the 
accompanying figures 1, 2, 3, 4, 5, and 6. . 

M. Lebas, an engineer of the Marine in France, was commis- 
sioned in 1831 to bring from Luxor, in Egypt, one of the granite 
obelisks, and raise it on a pedestal to ornament the city of Paris. 
It is 75ft. in height, containing about 3000 cubic feet, and was 
estimated to weigh nearly 258 tons. The obelisk was cased with 
timber throughout its entire length ; underneath its base, at the 
lower side, was placed a wooden roll or cylinder, C, Fig. 7, upon which 
the whole obelisk turned as upon a hinge during its movement; 
there were five stays on each side, formed of masts, one of which 
is shown at D ; these were all united at their summit between 
two others laid at right angles with them, the whole being bound 
round with ropes. The ten masts rested on a level platform, and 
their ends being rounded, they worked in a hollow channel pre- 
pared to receive them, and together could be moved upwards or 
downwards, in the manner of a hinge, so that when the ends at 
E were pulled down by the ropes of the windlass attached to 
them, the obelisk was advanced further into its perpendicular 
position ; 480 artillerymen worked ten capstans, forty-eight 
being placed to each. Iron chains were placed around the top, 
and four others passed to capstans at the extremity of the in- 
clined plane, for the purpose of holding the obelisk steady, and 
rendering its motion regular as it advanced. The whole of the 
operations were admirably conducted, and some improvements 
were adopted which we do not find made use of by Fontana ; the 
application of the lever, D, is a decided advantage. 








ON THE ACTION OF SCREW PROPELLERS.* 
By Mr. JamMzs HowDEn. 

Ir may be asserted without much fear of contradiction, that during 
the last quarter of a century little or no progress has been made in 
improving the efficiency of a screw propeller. Increased experience 
has, no doubt, led more generally to a better proportioning of the 
surface and pitch of the blades for any special conditions, but no 
radical improvement has been made in the form or construction of 
screw propellers during that period, notwithstanding the numerous 
efforts to increase the efficiency of the screw as a propelling instru- 
ment. It appears to the writer that this lack of improvement and 
waste of effort has been owing chiefly to the fact that the defects 
which have been most persistently sought to be overcome, or 
corrected, are altogether or for the most part imaginary and not 
real, their conception having arisen from several prevalent 
erroneous ideas regarding the action of the blades on the water in 
which they revolve. In the course of this paper I propose to show 
that the supposed centrifugal action of the propeller blades does 
not and cannot exist under the ordinary conditions of a propeller 
at work ; also that no large column or stream of water is thrown 
out from the propelling faces of the blades either backwards or 
angularly when the fvessel is fully under way. The propeller 


impart any motion backwards or otherwise to the water 
against which they glide. Experience has pretty fairly shown 
that screw propellers are now generally made of judicious 


and also as regards their pitch and outline, so that improvement 
must be sought for in some other direction than these. The chief 
a of screw propellers, as now made for ocean steamers, are 
those, so 
and thickness it is necessary to make them in order, to prevent 
their frequent breakage. 
pees. ag that of sufficient strength, and every other desirable 

ity must yield to this, if their retention is inimical to 
that on which the very existence of the propeller depends, 
This great thickness of "blade found necessary to give strength, 
produces, or at least greatly increases, the following serious prac- 
tical disadvantages :—(1) A large unproductive absorption of the 
engine power in driving the propeller itself. 
progress of the vessel by increasing, in some ratio of the thickness 
of the blades, the reduction of the pressure of water under the 
stern of the vessel. (3) Causing undue wear of the stern bearings 
in ordinary working, and injurious shaking of the afterpart of the 
vessel and rudder, and severely straining the propeller-shaft when 
the vessel is pitching and labouring in rough weather. In con- 
sidering the first mentioned defect, the undue absorption of engine. 
power by the revolution of the thick blades of the propeller, I do 
not forget what Professor Rankine, Mr. Froude, and others have 
pointed out, that submerged ship-shaped bodies of different 
sectional areas, but of equal surfaces, will have practically equal 
resistances, if moved at a velocity which will allow the water to 
fallin behind as fast as it is displaced forward. Experiments, 
however, also clearly prove that, at certain velocities, the water 
will fail to fall in sufficiently fast behind such bodies, and the 
resistance to their motion will then be increased by the diminution 
of pressure or the formation of a partial vacuum behind them. 
If we suppose the larger body to have twice the sectional area of the 
smaller amidships, the speed required to form this partial vacuum 
will be considerably less for the larger body than for the smaller and, 
after it is formed, the resistance therefrom will rapidly increase 
with each increment of speed. It is likewise a plain deduction that if 
this partial vacuum behind each body were equal, the resistance to 
the motion of the body with twice the section would be twice that 
of the other. Then, as the velocity to produce the same vacuity 
or negative pressure behind per unit of surface must be much 
greater in the supposed case of the body with its midship section 
only half that of the other, we can easily conceive that, at a 
certain equal velocity, the negative pressure behind the smaller 
body will only be half that behind the larger body. The actual 
resistances in these circumstances, and consequently the power 
necessary to overcome these resistances, will, therefore, be as 4 
to 1, the larger section having double, the area and twice the 
pressure of the smaller, I am not prepared to say at what velocity 
any two bodies having equal surfaces and relative sections, 
such as I have pupnceet, would have their respective negative 
pressures exact] to 1, but it is < within the range of 
investigation. may say, however, I have no doubt that the 
differences in the thickness of the blades of propellers of equal 
diameters could be made such that the relative resistances arising 
from negative pressure may be, when working at the same velocity, 
4 to 1, if not even of a still greater difference. In order to 
elucidate the subject more fully, I will take the case of a pro- 
peller now in use ina large Atlantic steamer, the consideration 
of which, under actual working conditions, will also give me 
the, opportunity of referring to the several generally received 
opinions regarding the action of the screw propeller to which I 
have already referred. The dimensions of the propeller, I may 
remark, have been very slightly altered to avoid unnecessaty 
fractious. This propeller has four cast iron blades bolted on a 
spherical boss in the usual manner. — Its diameter is 20ft., and pitch 
27°77ft., the boss being 4ft. llin. in diameter. Each blade has 
28 square feet of surface. The whole propeller weighs 17} tons, 
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When this propeller is driven at sixty revolutions per minute, and 
the slip is 10 per cent.—a slip which, I may say in passing, is rather 
over than under the average of the best class of full-powered ocean 
steamships—the direct forward progress of the vessel and propeller 
is 25ft. per second, or 14°8 knots per hour. This propeller is 
shown in Figs. 1, 2, 3, and 4. In Fig. 1 a blade is shown on its 
flat with a section of the boss; and in Fig. 2 a blade is shown in 
section on a diameter of 6ft. 8in., or one-third the diameter of the 
propeller, Fig. 3 shows the propeller also sectioned on this 
diameter, and the spiral passage through the water which would 
be made by the blades at this diameter in one revolution, the slip 
being 10 per cent, Fig. 4 is a projection of the propeller at right 
angles to its axis, in section through the centre line of each blade, 
or what I may term the midship section of each blade. The thick- 
ness of each blade, on this line of section, is 1}in. at the point, and 
llin. at the root, measuring between the straight lines produced to 
the extremity at the outer end and to the boss at the other end, 
not taking notice of the rounding off at the tips, or the filling up 
curves where the blades join the boss. Let us now consider the 
various velocities of the blades at different points from the centre 
of this propeller when working at the speed before mentioned. At 
5ft. diameter, or quite close to the boss, the velocity of the blade 
through the water consequent on its revolution and the forward 
movement of the vessel is 29°52ft. per second. At one-third, or 
6ft. Sin. diameter, it is 32°62ft. per second. At nearly the half 
distance of the length of the blade from boss to extremity, or 
12ft. Gin. diameter, the velocity is 46°55ft. per second ; and at the 
extreme diameter 67 °62ft. per second.* It must be evident that 
blades of the thickness shown passing through the water at these 
enormous velocities are far too full in their section, especially 
towards the roots, to permit the water to fall in behind sufficiently 
fast to prevent the formation of a partial vacuity. The section 
of water displaced by each blade from where it joins with the boss 
has an area of 4°03 square feet, or 16°12 square feet in the four 
blades, and in each revolution of the propeller, or per second of 
time, the amount of water displaced by the four blades is 661°5 
cubic feet. The water displaced by the boss must also be taken 
into account, and in the case before us the area of the boss— 
4ft. 1lin.—less the area of the part masked by the cylindrical boss 
on the stern post, say of 3ft. diameter, is 11‘947 equare feet, 
which, by the actual distance 25ft. passed through by the vessel 
per revolution, is 298°675 cubic feet per second. The amount of 
water — by the ror per second is, therefore, 
661°5 + 298°675, or a total of 960°175 cubic feet. This great 
thickness of blade, involving, as it must do, a large amount of 
resistance, is, however, found necessary to give sufficient strength 
in cast iron to stand the Atlantic navigation, and the thickness 
must not be much less when the blades are cast in steel. I now 
come to consider the matter of slip, and in connection therewith, 
the extent of the water set in motion backwards by the thrust of 
the screw, and to compare this with that of the displacement of 
the blades themselves when working without slip. Were the vessel 
to maintain a speed equal to the pitch of the propeller, or, in other 
words, were the screw to propel the vessel without slip, and the 
propelling faces of the blades a true screw, there would be, aud could 
be, no motion whatever of the water backwards or sideways due to 
the thrust of the propeller, because no motion would have been 


| imparted in that direction by the revolution of the blades, and 


the only movement or displacement of the water that would then 
require to be considered would be that caused by the blades them- 
selves and the part of the boss not masked by the stern post. 


| When slip occurs, however, there is a certain amount of water put 


| in motion backwards by the propelling faces of the blades, but 


which, when the slip is moderate—as it should be in all properly 


, designed steamers—is trifling in amount when compared with that 
| displaced by the blades themselves in forcing their way through 


(2) Retarding the | 


| also 





the water. Inthe case of the propeller under consideration, the 


blades in snsh’'s eo0s can only in © very alight degree | actual motion given to any particle of water by the blades at the 


different diameters already mentioned consequent on the slip, are 
as follows:—At 20ft., where the blades measure 22in. across on 
the circumferential line the motion is ‘812in.; at 12ft. Gin. 


proportions in regard to the number and surface of their blades, | diameter, where they measure &3in. across 2‘44in.; at 6ft. Sin. 


diameter, when the measurement across is 52in., 2:53in.; and at 
5ft. diameter, where they are 43in. across, the motion due to slip 
is 1°83in. The extent of motion due to the slip at any given 


far as Lean discover, which arise from the great weight | diameter of the blades is ascertained by dividing the distance 


passed over by a point in the blade on the given diameter in one 


The first and most essential quality in a | revolution, by the length of the arc of the circle on the breadth of 


the blade at that diameter. The quotient gives the number of 
times the whole breadth of the blade at that point passes over new 
surfaces of water in one revolution. Then, as the blade can only 
act continuously on any one particle of water from the time of its 
coming in contact with it at its forward or leading edge until it 


| leaves the particle at its after or following edge, the whole extent 


of the motion which the water receives when in contact with the 
blade is equal to the whole slip of the revolution divided by the 


| number of times the distance passed over by the blade in one 


revolution is greater than the breadth of the blade. It must 
be observed that the actual slip of the water is less 
than the slip of the propeller at any given diameter in the pro- 
portion of the base to the hypotenuse of a right-angled triangle in 
which the base is equal to the circumference of the propeller at 
the given diameter and the perpendicular equal to the pitch of the 
screw. The diagrams Nos. 3 and 4 show the amount which would 
be displaced by the blades, supposing the screw worked without 
slip, and also the additional amount of water dispiaced by the 
blades when subject to 10 per cent. of slip. The dark-coloured 
part rep ts the displ t of the blades themselves, and 
the red-coloured part the additional displacement due to the slip. 
It wili be seen that displacement caused by the slip is small in 
comparison with that caused directly by the blades in their 
passage through the water, and from the consideration of the 
diagrams it will be evident that when a screw propeller is working 
under proper conditions, it cannot discharge a large column or 
stream of water backwards or angularly from its propelling face, 
as is so generally supposed, and that little loss of effect is sustained 
by this action of the propeller. It may be argued that the actual 
retrogression of the water caused by the slip may be greater than 
the mere loss of direct forward motion by the propeller, as the 
momentum imparted to the water by the blade in passing over it 
may continue to give motion to it in the same direction for some 
distance after the blade has passed. The continued motion from 
this cause is, I believe, quite unappreciable in extent. The whole 
motion of the water in the line of the vessel’s progress is small, 
and it must be noticed that the several amounts of motion already 
mentioned, as consequent on the slip at the different diameters of 
the screw, represent the accumulated motion caused by the passage 
of the whole breadth of the blade over a particle of water at any 
of these diameters, as the leading edge of the blade comes in con- 
tact with the water in a state of rest—currents caused by the 
vessel's motion not being here considered. The mean amount of 
motion imparted to the water at any of these diameters, and the 
actual increase of displacement due to the slip, is, therefore, only 
half that of the accumulated motion. The propeller also, as it 
revolves, leaves the space behind each blade to be filled up by the 
contiguous water and from the peculiar section of the blades. The 
body being, as it were, all on one side, the water will obviously 
fall in more readily from the propelling face than the rounded back, 
and thus tend to destroy any slight motion backwards, imparted 
to the water by the passage of the blade. Coming now to consider 
the effect of the revolution of the propeller at these high 
velocities, in producing or increasing the negative pressure at the 








* The velocity, or distance passed through the water each revolution 
by any point in the blade from the boss to the extremity, is simply 
stated by the formula ,/(277)24+(P—sy =D. D being the distance 


passed through by the point each revolution, P the pitch of the propeller, 
and § the slip each revolution, or, in other words, D is = the hypotenuse 
of a right angled triangle where the base is = the circumference of the 
circle of any diameter of the propeller, and the perpendicnlar i 
actual progress of the vessel each revolution of the propeller. 


is = the 
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stern of the ves:sel. it is evident, I think, that a partial vacuum will 
be formed bebind the blades, increasing in degree and volume, &c , 
from the extremities towards the roots, the boss also adding to the 
extent of the vacuum. This vacuum, more or less in degree, I 
have endeavoured to represent in the Diagram No. 6, by the 
shaded parts behind each blade and the central boss, As the 
thick roots of the blades and the central boss will tend to carry 
the water forward with them, the space behin«, in which a partial 
vacuum has been formed, must be filled up chiefly from the outer 
spaces between the blades. As the water of replacement of the 
vessel having its current flowing aft, or at least falling in from the 
sides towards the propeller, the vacuity bebind the propeller will! 
be filled most readily from the waterin front of it and immediately 
under the vessel’s stern, thereby »educing the’ quantity of water 
which would otherwise support the vessel and thus increase the 
negative pressure. I would, therefore, venture to say that the 
augmentation of the ship's resistance, consequent on the action of 
the screw which Mr. Froude has so frequently directed attention 
to in bis admirable papers bearing on the subject, is but in a slight 
degree due to the thrust of the screw, as has n assumed, and 
chiefly to the displacement of the water by the screw itself in 
its revolution, as I have endeavoured toexplain. Auother element 
of considerable importance, in ‘connection with this subject is 
the effect of the slip in increasing the detrimental action of the 
propeller by increasing the extent of the vacuity behind the 
blades, This will be more apparent by reference to the Diagram 
No. 5, which shows the different sections of water that would be 
displaced by the revolution of the blades at different percentages of 
slip. The diagram shows the displacement of the blade itselr, and 
with the slip added when working at slips varying from 10 to 50 
per cent , also when revolving aud the vessel at rest. The dis- 
placements shown are those on a diameter of 6ft. 8in. of the pro- 
peller. Is will be evident that the section of water scooped out, or 
displaced by the blades at different parts of their diameters, is 
increased as the slip increases, without reference to any backward 
currents. It «ppears to me, therefore, that all experiments made 
with a view to determine the amount of augmentation of resistance 
caused by the working of the screw under, or near to, the stern of 
the vessel, should take into account the nature or character of the 
propeller, and especially the blades, and also the amount of slip 
occurring during the experiment. I will venture to say tbat witn 
two different screws of the same diameter and pitch, and giving 
the same ‘orward progress to the vessel, results may be had where 
the augmentation of resistance to the ship’s progress due to the 
propellers will vary very materially, and also the power required to 
drive the propellers themselves. From these considerations may I 
venture to suggest that another might be added to the various 
elements into which the *‘ indicated thrust” has been divided by 
Mr. Froude in his paper, “‘On the Ratio of Indicated to Effective 
Horse- Power,” viz., the resistance due to the revolution of the 
propeller itself, arising from the formation of a partial vacuum 
behind it. The introduction of this new element would, no doubt, 
have the effect of modifying the percentages of No. 2 and No. 3 of 
Mr. Froude’s force factors. Coming back for a moment to the sub- 
ject of the centrifugal motion, supposed by many to be imparted to 
the water against which the propeller blades act in their revolution, 
I would remark that it has always been a matter of surprise to me 
to find such an idea so prevalent. I can only imagine it has 
arisen from seeing a propeller throwing the water up and around 
on first starting the engines when the vessel was at rest. ‘Lhis 
movement of the water by the blades, however, can no more 
be termed centrifugal motiun, than the broken water lifted 
by an oar when 10wing can be so termed. If the propeller 
were moving in air on its axis and forward «at the same 
time, each revolution’a distance equal to its pitch, I consider the 
tendency to throw off radially any water adhering to the blades 
would not be great, but when fully immersed in water the tendency 
to set up such a motion of the particles in contact with the surface 
of the blades would be practically ni/ in any case, butif a partial 
vacuum be caused by the revolution of the propeller, this vacuum 
forming more extensively towards the centre of the propeller as I 
have endeavoured to explain, will cause the water to flow inwards 
instead of outwards. This paper has far exceeded the limits I 
intended when I began to write it, though I have left out several 
points in connection with the subject which I had proposed to 
touch upon. I will only, therefore, very briefly refer to an im- 
proved propeller which [ designed about four years ago with a view 
to reduce so far the loss of engine powcr arising from the revolu- 
tion of the screw itself and its effect on the ship’s progress. A 
propeller of the same diameter and pitch as the one I have in this 
paper referred to is shown in Figs. 7, 8, and 9. The blades are 
steel forgings made by the Siemens process, which material appears 
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and taper, and the socket holes in the central boss being also accu- 
rately bored to correspond, the blades are thus interchangeable. 
Each blade is held by one slightly tapered steel pin, the holes 


' being bored in the boss parallel with the axis of the shaft, and 


all at equal distances from the centre. A small detention 


| piece fixed inside each pin hole against the larger end of the 


steel pins securing the blade, prevents any possibility of the pins 
getting loose. The pin holes in the boss are filled up with Port- 
land cement after the fixing has been completed, making the boss 
perfect}y smooth without any projections whatever, and the 
fastenings completely projected from the action of the sea water. 
With this mode of tastening it is not necessary to make the boss 
so large in diameter as it is in the case of the other propeller, 
where the base of each blade must be of considerable diameter to 
give room for a sufficient number of studs and nuts. The boss is, 
therefore, only 4ft. 4in. in diameter, and the thickness of the 
blades at their extremities is fin., and 4jin. at 3ft, from the 
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ecntre of the shaft, or on the line of 6ft. diameter of the pro- 
peller. The tutal section of the four blades down to the boss is 
6°45 square feet, against 16°12 square feet of the other propeller. 


| The area of that part of the boss not masked by the 3ft. diameter | 


to be admirably suited for the purpose and far preferable to | 


forgings made of the best iron. The blades are first machined all 
over, aud then bent in a cast iron mould to the pitch required. 
The cy'indrical roots are finished in the lathe to a uniform diameter 


of boss on the stern post is 768 square feet against 11 94 square 
feet of the other propeller. The total weight of the propeller 
complete is 74 tons against 17) tons of the other. The blades are 
carried up free of the boss as shown, so as to allow of a free 
passage to the water in front and around the boss to the space 
behind it, in order to prevent as far as possible the formation of 
any vacuity there. In Fig.7. a blade is shewn on its flat with a 
section of the boss, and the mode of fastening the blades. » Fig. 8 
shows a blade in section cut circumferentiaily on a diameter of 
6ft. 8in. Fig. 9 shows the propeller also cut to this diameter 
and the spiral passage which would be made by the blades through 
the water on this diameter in one revolution, the slip being , 
10 per cent, asin the other propeller. The displacement caused | 
by the blades and the slip is shown on the same scale, so that | 
comparison can be made with the other propeller. I stated in the | 
beginning of this paper what I considered were the chief defects | 
of propellers as now made. The propeller before you is a practi- 
cal attempt to reduce these defects, and it remains for the results 
of actual trial to show how far I have succeeded in my attempt. 
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SPECIFICATION 
THE LONDON, 
RAILWAY. 


OF GOODS 
CHATHAM, 


ENGINES 
AND 


FOR 
DOVER 


(Concluded from page 245.) 

Wheels. —To be of wrought iron, of the best materials and work- 
manship, with solid rims, spokes, and bosses, Each wheel must 
be put on the axle by hydraulic pressure of not less than 60 tons, 
and then keyed on. Great care must be taken that the keys fit 
accurately. Dimensions: Diameter on rim, 4ft. 4in.; width of 
rim, 4fin.; thickness of rim, 1 }in.; number of spokes 14 ; diameter 
of boss, 1ft. 54in.; width of boss, 74in.; diameter of hole in boss, 
Yin ; centre of wheel to centre of coupling pin, 12in. 

Tires.—To be of crucible cast steel, manufactured by Vickers, 
Sons, and Co., Cammell and Co., Tsylor Brothers, Monkbridge 
Company, or Bowling Company, and to be of the section shown on 
drawing; to be shrunk on, and fixed to the wheel by a lip on the 
outside, and by screws jin. diameter, placed between each alter- 
nate spoke as shown vn drawings. Dimensions: Diameter on 
tread, 4ft. 10in.; width, 5hin.; thickness, 3in.; distance between 
tires, 4ft. 5gin. 

Frames.—To be of Yorkshire iron, frame plate quality, made by 
Taylor Brothers, Cammell and Co., Brown and Co., Parkgate Iron 
Company, or other approved makers. Each frame plate must be 
in one length, and it must have the brand of the manufacturer 
legibly stamped on it. All surfaces to be planed where any attach- 
ment is made, and generally the f.ames must be finished with a 
good smooth surface. All holes to be marked from one template, 
and drilled and rhymed out to the exact size given. A transverse 
stay must be placed so as to carry the motion bars and intermediate 
spindle guide; another in front of the fire-box ; these stays must 
be attached to the frame plates by turned bolts a driving fit. 
Behind the fire-box casing, a heavy cast iron foot plate, to drawing, 
is to be placed, and securely bolted to the frames by turned bolts ; 
this casting must be arranged for the tender couplings. Dimen- 
sions : Thickness of frames, lin ; depth, 2ft. 5jin.; distance from 
centre of leading axle to end of frame, 5ft. 3in.; distance from 
centre of leading axle to centre of driving axle; 7ft. 9in.; distance 
from centre of driving axle to centre of trailing axle, 8ft. 3in.; 
distance from centre of trailing axle to end of frame, 3ft. 4in.; 
extreme length of plates, 24ft. 7in.; distance from centre of driving 
axle to front of fire-box casing, 1ft. 9Jin.; distance from centre of 
leading axle to back of smoke-box tube plate, 8Jin. ; distance between 
frames, 4ft. 2in.; height of top of frame from rail, 4ft. l4in.; 
thickness of foot-plate, jin.; extreme width of foot-plate, 7ft. 10in. 

Outside Frames.—To be of angle iron—the step plates to be 
rivetted on—and to have the leading ends deepened, and to be 
stayed to the main frames as shown on drawings. Section of angle 
iron for frames, 6in. by 2}in. by din, 

Springs.—To be of best spring steel, manufactured by Messrs. 
Turton and Sons, or other approved makers. Before being put on 
the engine, each spring is to be fully tested, until the camber is 
taken out, and the spring must afterwards resume its original form. 
Uhe springs are to be connected to the axle box by T links as 
shown on drawings, and to wrought iron brackets on the frames by 
links provided with screw adjustments and thoroughly case- 
hardened. All the pins connected with the springs must be of 
wrought iron, and case-hardened. Dimensions: Length loaded, 
3ft. 6in.; camber, 3in.; breadth of plates, 44in.; number of plates 
in leading spring, thirteen; number of plates in driving and trail- 
ing, twelve; thickness of plates, jin. 

Buffers, Buffer Plates, and Draw Gear.—Buffers to have wrought 
iron cases and plungers, and to be in all respects similar to draw 
ings. To be obtained from Messrs. Cammell and Co., Brown and 
Co., or George Spencer and Co. Buffer plates to be wrought iron, 
and to be fitted with girders, drawbars, coupling chains, and screw 
couplings. Drawbar to have an india-rubber spring, No. 6, to 
drawing, of George Spencer and Co,’s make. Dimensions: Depth 
of plates, 1ft. 4in.; length, 7ft. Gin.; thickness, 1}in.; height of 
centre line of buffer from rail, 3ft. 5in.; distance of centres of 
buffers apart, 5ft. 8in. 

Cab.—To be made of best Staffordshire plate, yj;in. full thick, 
and fitted with two plate glass windows in brass frames, to be 
made to open. All rivets to be countersunk on the outside. The 
cab is to be constructed in all respects to drawings. A brass 
number plate is to be placed on each side of cab. y 

Layying.—The boiler and fire-box shell to be lagged with well- 
seasoned pine, and covered with smooth iron sheets, 14 B.W.G., 
vane § on a light wrought iron frame, and secured by be'ts in 
the usual manner. 

Injectvrs.-—T woinjectors, Friedmann’s- brass—No. 9, to pattern, 
are to be fixed, as shown, on the engine. 

Boiler Mountings and Fittings.—A brass stand pipe to be fixed on 
the fire-box casing inside cab, tocarry two whistles, two injector steam 
valves, and oné gauge cock. Pressure gauge to be on 
Bourdon’s system, with solid drawn tube—to sample to be supplied 
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TENDERS FOR GOODS ENGINES, CLASS B, LONDON, CHATHAM, AND DOVER RAILWAY. 


DESIGNED BY MR W. KIRTLEY, LONGHEDGE WORKS, LONDON. 
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—to indicate from 1 1b, to 2001b. per square inch. A blower to be | distance from end of frame to leading axle, 4ft.; distance from | are to have cast iron distance blocks and securing bolts, as shown on 
fixed on the right-hand side of smoke-box, and to be worked from | leading axle to middle axle, 6ft. 6in.; distance from middle axle to | drawings. ; 
foot plate. Two glass water gauges, two clack boxes, a Furness | trailing axle, 6ft. 6in.; distance from trailing axle to end of frame, Springs —-Tearing springs to be of best spring steel, by the same - 
lubricator, to pattern, to each cylinder, and a displacement lubri- | 3ft. 3in.; extreme length of frames, 20ft. 3in.; distance apart of ; makers as engine sprivgs, and to be similarly tested. They are to 
cator, to be suitably fixed, the whole to be made of brass, in exact | frames, 5ft. 8}in ; height of top of frame from rail, 4ft. l}in.; | be connected by hooks to wrought iron brackets on the frames, 
accordance with drawing, and of first-class finish. thickness of inside frame, }in.; depth of inside frame, 1ft. lin.; | The buffing spring at the leading end of tender to be of the lami- 

; Brake.—-A steam brake of approved construction to be fitted to | thickness of transverse stays, Sin. ; depth of transverse stays, lft. lin.; | nated class, and fixed as shown on drawings. Draw spring at 
the engine, having a brake block to each wheel. All pins and | section of angle iron for stays 2hin. by 2hin. by ygin.; extreme | tra‘ling end to be of invia-rubb+r (No. 6 ), of George Spencer and 
working parts of the brake gear to have large bearing surfaces, and width of foot plate, 7ft. 10in ; thickness of fout plate, gn. Co.’s make. Dimensions: Bearing spings; length loaded, 3ft. Gin. ; 


to be thoroughly case-hardened. camber loaded, 3hin.; breadth of plates, din ; thickness of pla‘es, 
Domeand Man-hole Covers.—To be of charcoal iron thoroughly 


4") }in.; number of plates in leading and middle springs, eleven ; 
well finished. A brass moulding piece to be arranged round the t! number ef plates in trailing springs twelve : buffing spring ; length 
back of fire-box casing. | screwed up, 3ft. 3in.; camber screwed up, 3}in.; breadth of plates, 

Sand Boxes —To be of cast iron, four in number, and fitted with 4 


PANSVERSE 5. , . 3hin.; thickness, lin., }in., and 16in.. fin. 
mpcyvieiene: were pega wean, See sermon “ Buffers, Buffer Plates, and Draw Gear.—Buffers on trailing end 
' of tender to be in all respects similar to those on the engine. 
R Buffer plates to be of wrought iron of the same quality as frame 
1% . plates. Draw bar to be fitted with coupling chain and screw 
; | coupling. Dimensions: Length of buffer plates, 7ft. Gin.; depth 


of the two leading boxes to be coupled togetber so as to work 
simultaneously. 
Hand Rail and Lamp Irons.—A neat hand rail to be provided 


|, 
valves and substantial gear for working from foot plate. The valves et 

; 
round the boiler, supported by polished wrought iron pillars.| | 


Lamp irons to be fixed on the smoke-box and foot plate in the | 
positions bhown. 

Bolts and Nuts.—To be made to drawings and gauges, and al) | 
threads to be Whitworth’s standard, except where otherwise | 
specified. Every nut of the same description to be exactly the 
same size, All gland nuts to be case-hardened. 

We illustrate above the tenders for the engines, working | 
drawings of which appeared in our last impression. The specifica- 
tion to which they were built runs as follows :— 

Tank,—Tank to hold 2150 gallons. The tank to be of the horse- 
shoe form without a well, and made entirely separate from the foot | 


plating. To be of BB Staffordshire iron fae with angle irons, | 


stays, and man-hole fittings, as shown on drawings, The tank to | 
have angle irons on the bottom, fi'ting between the frames, to 
which they sre to be bolted. The man-hole to be fitted witha | 
lid and strainer; tool boxes of wrought iron are to be fixed on | 
the tank. The tank to be finished with a moulding piece of the | 
section shown. The mouths cf feed pipes to be protected by | 
sieves. The feed cocks are tu be provided with suitable handles, 
and worked from the foot plate. The feed pipes to be connected | 
to the engine by ball and socket connections made accurately to 
drawings. Dimensions: Length of tank, 19ft.; width of tank, 
7ft.; height of tank, 3ft. Giu.; between arms of horse-shoe, 3ft. 
Gin,; length of arms of horse-shoe, 8ft.; thickness of side plates, 
qin.; thickness of top and bottom plates, ;°;in.; section of angle | 
iron, 2in. by 2in. by gin.; diameter of rivets, sin ; pitch of rivets, | 
Rin.; section of angle iron for fixing tank to trame, 23in. by 2¥in. 
}in.; diameter of man-hole, inside, 1ft, 6in.; height of man- 
hole above tank, Yin. 


Hand Rail and Lamp Irons, &c.—A han4 rail and pillar to be |€ 


placed on each side of the foot-plate, and fixed to the tank as | 
shown, Three lamp irons to be fixed to the back, and one gong | 
iron on the right-hand side of tank, in the positions shown, A 
brass number plate is to be placed on the back of tank, 
Frames.—To be of Yorkshire iron, frame plate quality, by the 
same makers as the engine frames; each plate to be in one length, 
without weld, and finished with a good smooth surface. Inside 


































































| of buffer plates, 1ft. 4in.; thickness of burfer plates, lin.; distance 


of centres of buffers apart, 5ft. Sin. 

Wheels.—To be of wrought iron, of the best materials and work- 
manship, with solid rims, spokes, and bosses. The wheels to be 
put on axles by hydraulic pressure of not l»ss than 60 tons, and then 
properly keyed on. Dimensions: Diameter on rim, 3ft. 3in.; 
width of rim, 4jin.; thickness of rim, 1Zin.; number of spokes, 
12; diameter of boss, 1ft. 1fin.; width of boss, 7in.; diameter of 
hole in boss, 6in. * 

Tires.—To be of crucible cast steel by the same makers as 
engine tires, and of the same section, and to be tixed to wheels in 
a similar manner. Dimensions: Diameter on tread, 3ft. 9:n.; 
width, 5}in.; thickness, 3in.; distance between tires, 4ft. Sgin. 

Azles.—To be of crucible cast steel, from the same makers as 
engine axles, all corresponding parts to be of the same size and 
made to a template, so that they may be interchangeable, and each 
axle must be clearly stamped with the maker’sname Dimensions: 
Diameter in middle, 6in.; diameter on wheel seat, 6in ; diameter 
of journal, 5}in.; length of journal, 93in.; distance apart of 
centres of journals, 6ft. 4in. . ; 

Brake.—A powerful brake to be fitted to the tender, having a 
brake block to each wheel ; to be worked by ascrew as shown ; all 

ins and working surfaces of the brake gear to be thoroughly case- 
Cone’: The handle for the brake to be on the left-hand side of 
tender, and to work in a cast iron column attached to the tank. 

Bolts and Nuts.—To be similar in all respects to those used on 
the engine. : 

Painting. —Each engine and tender is to be painted in the fol- 
lowing manner :—The b»iler before being lagged to receive one 
coat of boiled oil and one coat of thick red lead ; the inside of 
tender tank to have two coats of thick red lead. The lagging 
plates, cab, splashers, outside frames, tank plates, and wheels, to 
have one coat of lead colour, then to be thoroughly stopped and 
rubbed down with pumicestone; one coat of vegetable black, two 


| coats of drop black, then to be pannelled in slate colour and lined 


to pattern in vermilion, and afterwards to have three coats of best 


| engine copal varnish, to be properly rubbed down between each 
| one Te buffers and buffer plates to be similarly prepared, and 


frames, vertical and horizontal transverse stays, and foot steps, are | Axle Boxes and Horn Blocks.—Axle boxes to be of good tough | painted vermilion ; in-ite of frames, and axles to be finished with 
to be placed as shown on drawings, All holes are to be marked | cast iron. and to be carefully fitted with gun-metal bearings, the | one coat of vermilion and one coat of varnish. The frames, smoke- 
from one temp'ate. and drilled and rhymed out to the exact size, | keepa to be arranged for spring lubricating pads. Horn blocks to | box, chimney, fire-hox, ach-pan. carl space. foot-plate. bottom of 


Dimension ; Thickness of trume, gin; depth ef frame, 2ft Uin.; | be of sinjlar wetul, segured tu the frames by tiraed bolts; they tank, Lrake wurb, be, ty Lave bwo goats of japan black, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 





CLEOPATRA’S NEEDLE. 

Srr,—It is to be tted, { think, that you have not given 
utterance to some opinion as to the location of Cleopatra’s Needle, 
soon to arrive in London. A score of different sites have been 
proposed for it, and all in such loose terms as leave the public 
without a guide for deciding definitely which is best, or even 
clearly stating the grounds upon which such a decision ought 
mainly to rest. By late leading articles in some of the daily 

pers, and by a letter dated 4th October, from Dr. Erasmus 
Wilson himself, published in the Z:mes, the popular tide seems to 
be setting in favour of the site where the model has been set 
up on one of those puny grass plots at Westminster, which are 
dignified by the title, now first heard, of “‘ St. Stephen’s Green,” 
or Parliament-square. Now, believing as I do that this site is in 
all respects the very worst of those which have been brought 
forward, I for one trust that the decision in its favour 
may not be come to without previous adequate considezation 
by disinterested men competent, by education and knowledge of 
the principles of art, to judge of a question having so many and 
varied aspects, and into the decision of which the personal pre- 
possessions of Dr, Erasmus Wilson should have but little weight. 
Of course, that gentleman is naturally desirous to place the 
monolith on such a site as keep his name prominently in the 
eye of her Majesty's Governments. Now before this site be 
pounced upon, let me recall attention to the fact that a public 

t once misplaced in London, is likely, as past experience 
proves, for ever to remain an eyesore and a public nuisance. One 
instance of this will be enough. The fittest locality for the eques- 
trian statue of the late Duke of Wellington was a matter of public 
discussion, and wholly undecided, when it leaked out that 
the Duke himself preferred the top of the gateway at 
Hyde Park Corner, and a complaisant ministerial authority 
took the necessary steps to get a model hoisted up there, 
and pacified the many public objections raised to it by saying, 
it is only a temporary experiment, and if the site proves 
unsuitable, we have only to take it down. In spite of the public 
outcry, the figure was hoisted up; the great Duke himself, whose 
judgment in matters of art was notoriously nil, thought his bronze 
effigy looked well from the windows of Apsley House, and the ill- 
favoured figure remains a permanent absurdity on the roof of the 
Park gateway, forgotten, it is true, now-a-days, by every Londoner, 
but still an object of ridicule and laughter to every cultivated eye 
of Englishman or foreigner who sees it for the first time. My 
moral is, once let this huge block of stone be stuck up on a little 
grass plot at Westminsier, and there it will remain, no matter how 
universal and how loud may be the public outcry against the un- 
suitable location, or how obvious the injury done to all the sur- 
roundings. FORETHOUGHT. 

Wandsworth, October 8th, 








S1r,—-While so much discussion is going on as to the whereabouts 
of Cleopatra’s Needle when set up in London, we do not hear one 
. word as toa possibly very important point, viz., Is the monolith 
actually in such a state of preservation as to be worth all this fuss, 
or if its erection be desirable at all? Not so very long ago a writer 
in the Times, who seemed to speak either as an eye witness or to 
be well-informed, asserted that the angles of the monolith had 
been so mangled and chipped away by tourists and relic collectors 
as to completely mar the outlines, and, as I read it, to efface part 
of the hieroglyphic inscription. Is this so, or not? If it be, the 
monolith, when erected, will prove probably a deformity, even 
after it shall have passed through the barbarous process of “ re- 
storation” as it iscalled; and if part of the inscriptions be gone, it 
is not clear to me that the eminent dermatologist who has with, it 
must not be doubted, so entirely disinterested motives given his 
money to transport this obelisk, can offer any guarantee for the 
correct restoration of the hieroglyphics ; indeed, it may be doubted 
whether there be an Egyptologist in Great Britain capable of 
assuring us the correct restoration of the missing characters of the 
inscription. X. ¥. Z. 

Westminster, October 9th. 





TORPEDO DEFENCE, 

Srr,— Were a ship caught in a river where she cannot mancuvre 
readily, she would easily fall a prey to topedo boats attacking in 
numbers, unless certain precautions were used to keep them off. 

It appears to me that they might be set at defiance if a number 
of spar torpedoes were rigged out from the side of the ship. The 
inner ends of these could be hinged, and the outer ends topped up 
out of the water when the ships are under steam. A launch would 
have small chance of success with the attacked ship bristling with 
spar torpedoes. TORPEDO. 

Wellington, New Zealand, August 23rd, 1877. 





THE EARTH'S SHADOW AS PROJECTED ON THE MOON’S 
SURFACE. 

Srz,—Your notice of the labours of the lamented M. Le Verrier 
induces me to offer you a few notes on a difficult problem in 
* observational” astronomy. It may seem at first glance a familiar 
one, but it is not so, and will be found, I cannot but think, to 
open out anew chapter in optical science. It is, to speak generally, 
on the nature of the shadows as cast from an opaque body as the 
earth by a luminous body as the sun of sensible and measurable 
dimensions, and as distinct from that cast by a mere point of 
light as a star without sensible or measurable size. 

In the adjoining diagram E represents the opaque body of the 
earth as about to cast its shadow on to the surface of the moon, as 
represented by the curved line M M, this shadow being thrown by 








the disc cf the sun of measurable size at S. These are the condi- 
tions of the problem, and they would seem to be sufficiently simple 
and obvious of explanation, and to exhibit but very plain and 
simple results; but it is not so, as will be seen. It may be 
observed, and it simplifies the problem, that the dotted line may 
represent the illumivating body, or source of light, of sensible linear 
dimensions ; the line at E the opaque body casting the shadow, and 
the line M M, either straight or curved, the body on which the 
shadow falls, 

It will be observed on looking at these conditions that the 
“point” of light coming from the illuminating disc from S just 
touches, and is seen at the point — on the disc M M, all below — being 
in the deep shadow thrown by the body E, while again the point of 
light at + indicates the point oa the disc M M, at and above which 
the whole body of light from 5S strikes it without impediment, as 
shown by the angle S' + S*. The upper half of MM, or the 
moon’s disc above +, is now in the full light of the sun, and 
wholly withcut shadow. It isin the part within + end — that 
the noteworthy phases of the phenomena will be found, and which 
leads to such strange results. 

No illuminating body as the sun, having a disc of sensible dimen- 
sions, as S! S*, can throw a distinctly-marked and sharply-defined 
shadow ; it must needs be gradated, or softened off, as from — to 
+onMM. At the point half way between + and — there is, as 
will be seen on following the rays and angles, but just one half the 





light there thrown from the half of the sun’s disc. Take another 
point midway and another angle, and construct lines—left out so 
as not to confuse the diagram—and angles, and it will be found 
that but one quarter the light from the disc comes to that point, 
as at O, or is visible from it. The light thus goes on diminishing 
by degrees till we come to the point —, where the sun’s light is 
but just visible as a mere point of light, and below which his disc 
cannot be seen, This may seem simple, but in truth this important 
optical fact has been as yet but little noticed or its consequences 
followed out in any detail, important as they will be found to be. 
We have seen the absence of sharpness in the shadow thrown by 
the sun on to the moon's surface ascribed to the uneven surface 
and mountainous formation of the moon, and even to the earth’s 
atmosphere. The true cause is the size of the sun’s disc, or, to 
generalise, the length of the illuminating line S'S*. A mere point 
of light would dave a distinctly-marked and clearly-detined 
shadow. A star point as from S' would throw on to the disc 
MM at the point —, from the edge of the opaque body E, a hard, 
sharp, and clear line of black shadow, without gradation or shading 


‘This may be seen on a small scale by observing the shadow of a 
fine needle as thrown to a sheet of white paper by a steadily-burning 
candle flame; the shadow from the needle will be visible only as a 
line of undefined shading, without visible point or eye-hole. But 
diminish the candle fiame to the size of an electric spark without 
sensible or measurable dimensions, and the shadow from the needle 
will hardly differ from the body of the needle itself. It will be as 
sharply and clearly defined in outline, and the point of it as 
sharp to the eye. In looking at a needle as held up before the 
eye against a strong, steady light, it will be seen only as a thin, 
fine line of ‘‘shading,” consequent on the size of the eye pupil 
admitting the crossing rays of light. The shadow of a needle 
thrown by a candle flame is seen only as a thin and indefinite 
line of shading. The due cause is the size of the flame throwing 
the shadow. It is simply the first problem in another form, but it 
affords an additional demonstration of it. 

And now to go a step further, and to show how the true inter- 
pretation of one scientific fact serves to elucidate and to make sure 
another, though it may be a remote one. In the transit difficulty 
last year I endeavoured to show how the “ black-drop ” was not an 
isolated phenomenon, but was a very general one, and was caused 
solely by the size of the pupil of the eye, and did not in any way 
arise out of or from the objects themselves. In the diagram will 
be found a singular confirmation of this, and a yet farther 
exemplification of it. Suppose a second body, E E to approach E, 
and equally illuminated by S, and to throw its shadow as above 
explained on to the body M M, as two satellites might do on to 
the body of their primary, both revolving in the same plane, so as to 
meet and cross each other, the shadows also meeting and crossing. 
What will then be the consequence of this crossing and mingling 
of the two shadows as thus thrown on the disc Sou. and thus 
visible as meeting and crossing shadows on its otherwise illumi- 
nated surface? It is impossible to show this singular and 
beautiful effect in a rough drawing; it can only be indi- 
cated. The two shadows or ‘‘shadings,” projected by the 
edges of the two bodies or satellites, will be tound, as they 
come together and eventually meet and cross each other, as 
shown by the dotted lines, to drop into each other in a most 
singular and puzzling way, and to produce what may be most 
conveniently termed a shadow-drop. This may be photographed, 
and accurately measured. 

It is to be borne in mind that it is not the eye here that is doing 
the work, as in a transit, but it is as though we could see into the 
eye, and look at what is going on on the surface of the retina of it 
during the passage of a planet across tie dise of another planet, or 
across the disc of the sun, both at ingress and egress. It is the 
size of the illuminating body. 


October 6th, 1877. C. Bruce ALLEN, 





THE ELECTRIC LIGHT. 

S1r,—Your most able article on ‘‘ Electric Lighting” in your 
latest issue has met my eye here, where I am fitting up some of 
our electric lights. It contains, however, a mention of prices 
which would affect our interests if not corrected. We are the sole 
agents of the proprietors of the patents under which the various 
places you mention have been lighted, and the price of a plant 
here is not £96, but £150, and £10 per annum royalty for the first 
five years. Cuas. BALL, 

Managing Director of Messrs, Chas. Ball 
and Co., Limited. 
21, New Bridge-street, E.C., Oct. 10th. 








INTERCEPTION OF RAINFALL FROM SEWERS.* 
By BaLpwin LatHam, Mem. Inst. C.E. 


THE interception of rainfall from sewers is a subject which has 
occupied the attention of engineers engaged in the prosecution of 
sanitary works. It is now generally acknowledged that the admis- 
sion of large and uncertain volumes of rainfall into sewers at 
uncertain periods, is attended with considerable difficulties. espe- 
cially in districts where provision has to be made for the effectual 
cleansing of the polluted water at the outfall, before it is passed 
into the ordinary streams of the country. 

Hitherto it has been the practice in the majority of cases where 
town sewerage has been carried out, to admit both rainfall and 
polluted liquids into one common sewer, and usually storm water 
overflows are ——— at suitable points to relieve the sewers of 
the excessive burden which they have to carry in time of heavy 
falls of rain. It must be admitted, having regard to the flushing 
effect of a sudden storm on a sewer which has been adjusted to 
carry both sewage and rainfall, that more or less deposit takes 
place in such sewers, and that the first effect of a storm is to 
remove the deposit, which passes away with the sewage through 
the storm water overflows to the great detriment of the streams 
receiving the discharges from such overflows. The highly polluted 
water admitted into the streams through the storm water over- 
flows, although probably only flowing for a limited period of time, 
produces very serious injury on account of the putrescent state of 
the solids which have been disturbed in the sewers by the rainfall, 
and the consequence is that such fluids are more poisonous than 
ordinary sewage which may arrive at the outfall in a comparatively 
fresh state. 

The complete separation of rainfall from sewers has found its 
advocates in those who insist, in every case, that the rainfall 
should flow to the rivers, the sewage to the land. Experience has 
demonstrated, however, that in towns in which there is considerable 
traffic, the water flowing from the streets in time of small rainfall 
is really more polluting, and contains more manurial elements than 
the sewage proper. This was very clearly shown from a number 
of samples which were collected from the streets of London, and 
analysed by Professor Way. In rural districts, and possibly in 
some urban districts, a large amount of rainfall may probably with 
advantage be separately collected and conveyed to the natural out- 
fall of the district, but in the generality of towns the water flowing 
off the streets, especially shortly after rain commences to fall, is 
of the worst possible character, and would, if turned into a fresh 
water stream, seriously pollute it. So long as the first water after 
rain in populous towns is permitted to flow into the fresh water 
streams, there must inevitably be a certain amount of pollution. 
It is therefore advisable that some plan should be adopted in 
order to obviate the difficulties which beset the authorities of 
towns on the one hand, and riparian owners on the other. To a 
great extent, if not entirely, the difficulties attending the admit- 
tance of rainfall into sewers has been overcome by the author in a 
way shortly to be described. 

It may be very correctly assumed that if the whole of the rain- 
fall of a district could be passed into a system of sewers, that in the 
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course of one year it would about equal the total volume of 
ordinary sewage produced by an average population inhabiting a 
town district which has an abundant water supply. Taking a 
district in which there fifty persons to the acre, with a rainfall of 
25in., each person contributing 5 cubic feet of sewage per day, the 
annual rainfall, if it could be all conveyed to the sewers, would 
about equal the total annual volume of the sewage. However, we 
know from ¢xperience that it is but a very small quantity of the 
whole rainfalt im town districts which finds its way to the sewers, 
The smaller falls have at certain periods no appreciable effect on 
the sewers, the larger falls rarely contributing, under the most 
favourable circumstances, more than 70 per cent, of their volumes 
to the sewers, If the rain were uniformly distributed, there would 
be little or no difficulty in admitting it into the sewers, but 
unfortunately the rain has to be conveyed away as fast as it falls, 
and provision has to be made in the sewers for a very much larger 
quantity than anything approaching the daily average proportion 
of the annual rainfall. In the case of London, where provision is 
made for carrying only a fin, of rainfall in twenty-four hours in 
the sewers, after allowing for the fluctuating flow of the sewage, 
the capacity for rainfall in the sewers is equal to two-thirds of the 
total capacity of the sewers, These proportions show the import- 
ance of the subject, and by no means exaggerate the difficulties at 
the outfall. 

The author has recently introduced a system of intercepting the 
rainfall from sewers, which obviates many of the difficulties 
arising in towns having to contend with large volumes of rainfall 
in the sewers, and at the same time the method adopted tends to 
preserve, to a very considerable extent— even in the case of crowded 
towns—the purity of adjacent streams. This plan has been put 
into practical operation in the borough of Longton and in the 
contiguous district of the East Vale Local Board. These combined 
districts contain a population of about 25,000 persons occupying an 
area of about 986 acres. The whole district has recently been 
sewered under the author’s directions, and arrangements have been 
made with his Grace the Duke of Sutherland, the adjoining 
landed proprietor, by which the sewage of the town is conveyed to 
his Grace’s property, there to be utilised in irrigating land. It 
was a stipulation, however, on the part of the Duke of Sutherland, 
that as far as possible the rainfall should be intercepted from the 
sewers. With this view, the author introduced a number of what 
are called ** Rainfall Interceptors,” or an arrangement by which 
large or impure rainfalls are intercepted from the sewers, while the 
small rainfalls, which in this particular district are remarkably 
impure, pass into the sewers, It should be observed that in this 
district a part of the sewage passes down the street gutters, owing 
to the fact that many of the houses are built back to back, 
and have no other ready means of disposing of the slops, except 
by throwing them into the streets. It is obvious, therefore, if a 
separate system of sewers alone had been constructed in such a 
district as this, one set for sewage proper, and the other for rain- 
fall, that the rainfall sewers wie necessarily discharge into the 
adjoining stream a large part of the sewage ; and in time of small 
rainfall, the water flowing from the streets, owing to the character 
of the material used for repairs, and the great traffic over them, 
would further tend to pollute these streams, Before commencing 
a new system of sewerage, it was found, as is generally the case 
in most towns, that there already existed a number of sewers 
which were, however, of such an imperfect character as to be in- 
sufficient for dealing with the sewage proper, but might be im- 

roved and retained for surface water. All these original sewers 

ave been retained, improved, and extended so as to embrace the 
whole area of the district, there being virtually two systems of 
sewers in the district ; the new sewers are used for conveying the 
sewage proper, and the old system of sewers has been extended, 
and is used for collecting the rainfall, and, necessarily, part of the 
sewage of the district. Up to this point in the arrangement there 
is nothing new. The improvements and novelty, however, consist 
in making a connection between the rainfall sewers and the sewers 
proper. At suitable points what is termed an “interceptor” is 
introduced, which consists of a leaping weir so arranged that when 
there is a small quantity of water flowing down the rainfall sewers, 
and the liquid as a natural consequence is very much polluted, it 
passes through an adjustable opening into the sewer proper, but in 
time of rainfall it is only the first and most impure water which 
passes by the opening into the sewers, for so soon as the volume of 
the rainfall increases, so as to increase the depth of water flowing 
in the rainfall sewer, an increase of velocity takes place, and this 
increased velocity enables the large and purer rainfalls to leap over 
the opening provided into the sewer proper, and so the rainfall 
passes away to the natural streams of the district. The principle 
is similar to that first adopted by Mr. J. F. Bateman, C.E., F.R.S., 
in the Manchester Waterworks, for the separation of clear and 
other water. This system has now been in operation in Longton 
for some time past, and gives the most perfect satisfaction to the 
authorities of that thriving manufacturing town. The total cost 
of the works of sewerage at Longton and East Vale, consisting 
of a new system of sewers for the whole of the district, a distinct 
surface water system, provision for manholes, gulleys, ventilation, 
and engineering and superintendence of works was £35,060, Of this 
amount £5500 have been expended upon the surface water system 
and the rainfall interceptors. Twenty-two of these ‘rainfall 
interceptors ” have been constructed in the district at an average 
cust cost of £31 each. The opening between the interceptor and 
the sewer is adjustable, or may be entirely clesed, but when once 
the opening is adjusted the apparatus is entirely self-acting. 

It should be mentioned, in reference to these “ rainfall inter- 
ceptors,” that in cases in which the channel into which the rainfall 
is discharged is liable to be flooded, in order to prevent “the floods 
passing back through the openings into the sewers, a special 
arrangement of valves was introduced, so that any rise of water 
in the rainfall vutfall would close the openings between the rainfall 
sewer and the sewer proper. 








NEWHAVEN Harpour.—For some time past the Brighton 
Railway Company have been preparing a scheme for the improve- 
ment of Newhaven Harbour, their rapidly increasing trade at 
this port necessitating{important alterations, The annual meeting 
of the Ouse Lower Navigation Commissioners was held at the 
County Hall, Lewes, on Monday, the Right Hon. the Speaker 
preiding. As these Commissioners have charge of the port, the 
Brighton Railway cfticials waited on them with plans of the 
proposed undertaking. The deputation comprised Mr, J. P. Knight, 
general manager ; Mr. Brewer, solicitor ; Mr. Bannister, engineer ; 
and Mr. Stroudley, | tive superintendent. Mr, Bannister 
explained to the Commissioners that the proposed work was 
divided into three parts— viz., (1) The erection of a breakwater 
extending out to sea about 2000ft. (2) The extension of the 
existing quay ascommodation 1700ft. from the end of the present 
railway wharf to the entrance to the harbour mouth and the 
extension of the pier. (3) The construction of a dock of about 
twenty-four acres, which might be deferred until the other 
portions of the scheme were carried out, which are proposed to be 
done simultaneously. The total cost of the undertaking is 
estimated at £300,000, in three sums of £100,000 for each 
section. Mr. Bannister having explained the engineering portion 
of the undertaking, Mr. Brewer stated the views of the railway 
company. He said the directors were by no means anxious to 
keep the project in their own hands, While it would undoubtedly 
be greatly to their own advantage in working their continental 
traffic, the company felt that it was a matter of public importance 
that the work should be done. He said it was proposed to apply to 
Parliament next session for powers to carry out the work, and 
suggested the appointment of a mixed committee, representing 
the various interests to carry out the details. A long discussion 
ensued, the project being favourably received 7 the Commis- 
sioners, It was ultimately resolved to adjourn the matter to a 
special meeting of the Commissioners to be heldin the course 
of a few days.. 
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KAILWAY MATTERS. 


WE understand that the Midland Railway Company intend to 
make further trials with the Sanders continuous automatic vacuum 
brake, which we illustrated a short time since. 

A FEW years since more than half of the railwaysin Maine, U.S., 
were of the 5ft. Gin. gauge, but with the exception of a short 
branch they have now all been changed to the 4ft. 8hin gauge. 


Ir is proposed by the New Zealand Government to raise 
£2,000,000, of which £940,444 is for railways, £59,556 for payin, 
off provincial liabilities, and £800,000 for releasing guarantee 
debentures, 

PareR wheels are now being tested under one of the heaviest 
locomotives running over the Philadelphia, Wilmington, and Bal- 
timore Railroad. ‘They have been running now for some weeks, 
and have thus far proved highly satisfactory. 

THE Russian Ministry has sanctioned the making of a new rail- 
way from Lasy to Ivangorod, which will connect the Warsaw- 
Vienna line with the Weichsel line. This undertaking, which is 
of great strategic and commercial importance, will, it is said, be 
commenced immediately. 

THE new line from Kidderminster to the town of Bewdley may 
be considered completed, and will shortly be opened for passenger 
traffic. Though the line is little over two miles in length, a tedious 
journey to Kidderminster from Bewdley, by way of Hartlebury 
Junction on the Severn Valley, will be avoided. 

Tuer Brighton Railway Company has now opened a new general 
ticket-oflice in the Old Steine, Brighton, at the corner of St. 
James’s-street, where tickets to all stations on the Brighton Rail- 
way —and, indeed, to nearly all parts of England and the Continent 
—can be previously obtained by intending travellers at the fares 
charged at the booking-office at the station. 

THE two spans of the great bridge across the Missouri at Council 





Bluffs which were swept away August 25th, were rebuilt and ready 
for the passage of trains Sept. 16th. The two spans were 250ft. in | 
length, composed of four trusses, and the actual work was done in | 
about two weeks time. This is probably the most rapid feat of 
bridge building, considering its character, ever accomplished. 


Tue Railway Department of the Board of Trade have issued a 
report of the inquiry made into the circumstances connected with 
the accident at the Mansion House station of the Metropolitan | 
District Railway. The repoft states that the accident confirms 
the opinion which has been held by the inspecting officers of the 
Board of Trade for some time, that fixed points are not to be 
depended upon, as it seems desirable to remove them on all railways 
as soon as possible, 


Tue Pennsylvania Railroad Company have recently introduced 
on freight trains a new signal, It consists of a flashing light that 
indicates the speed and distance of a train, and shows whether it 
is at rest or in motion. This light is of two colours, one of them 
red and the other white, placed on the caboose, so that they may 
be seen in both directions on the line. A simple device for hiding 
the light at intervals is affixed to cach lamp, so that it may be 
made to alternately appear and disappear, and by suitable gearing 
this is connected with one of the axles of the car. The lights 
flash once for each revolution of the wheels, and thus its move- 
ment and actual speed can be easily estimated as far as the lights 
can be seen, 


Atarecent meeting of the Mersey Docks Board, the Works 
Committee presented a favourable report on a project by Mr. 
Alfred Holt to construct a high-level railway along the line of 
docks, the road to be three miles 1150 yards in length, and sup- 
ported on iron columns, and supplied with nine stations, At 
present the traffic along the line of docks is very great, and it is 
anticipated that the overhead steam tramway will not only relieve 
the street below, but will greatly facilitate business people in 
moving from point to point. The estimated expense of the scheme, 
including rolling stock, is £146,000. Plans were submitted to the 
Board, and Mr. Holt gave notice of his intention to move a formal 
resolution authorising the Parliamentary Committee to seek legis- 
lative sanction for the scheme. 


MaJor-GENERAL Hutcutson has reported to the Board of Trade 
on the accident which occurred on the 10th of August, near 
Kirkstall Forge station, on the Midland Railway. In this case, 
as the up Scotch express train—1 5 p m.—from Carlisle to London, 
due to pass Kirkstall Forge station at 3.46 p.m., was running 
between that station and Kirkstall station, the crank axle of the 
driving wheels of the engine broke close to the inside of the right 
wheel. The train, which was running at a speed of about fifty 
miles an hour, was stopped in a distance of 670 yards from the point 
at which it is supposed the axle broke, without any wheels having 
left the rails except the right driving wheel of the engine, which 
wheel broke away from its bearings, and was picked up, foul of 
the down road, 207 yards from the point at which the axle broke. 
General Hutchison says, ‘* It thus appears that the driving axle of 
the engine of the up Scotch express train, when travelling between 
Kirkstall Forge and Kirkstall stations at a speed of fifty miles an 
hour, broke off close to the inside of the right driving wheel, at a 
point about 990 yards from Kirkstall station, and that, with the 
aid of the atmospheric brake—which, however, the driver does 
not appear to have at once applied—the train was stopped without 
further accident, after running 670 yards, or perbaps 500 yards, 
after the application of the brake. Unless the train had been 
fitted with a good continuous brake under the driver's control, it 
is probable that it would not have been stopped before reaching 
the cross-over-road—320 yards further on—at KirkstaN station, 
and then serious damage would no doubt have ensued.” The 
driving axle was made of the best steel, by Vickers and Company, | 
of Sheftield, and commenced work in February, 1876, since which | 
time it had ruu 37,446 miles. There was a concealed flaw at the | 
place of fracture, close to the right journal, extending over a large 
portion of the area of fracture. The quality of the neighbeuring | 
metal appeared to be good. 


Herr Epmunp HEXSINGER VON WALDEGG, civil engineer of 
Hanover, for several years well known by his publications on 
engineering subjects, has recently published two large volumes ov 
railway engineering. One of these is the fifth part of his ‘‘ Hand- 
book for Special Railway Engineering ;” one half the volume is 
made up of plates, forty-six double-page plates give illustrations of 
the sections and survey of several recent lines of way, with the 
constructive details of the several classes of their rolling stock, and 
amongst these, details of the apparatus employed for warming the 

ssenger carriages in winter. The other production to which we 
a alluded is entitled ‘* Handbook of Scientitic Engineering,” in 
special reference to the laying out of railways and the deciding 
upon their ground, plans, and profile sections. ‘This volume, which 
forms a valuable repertory of German practice in railway engineer- 
ing, contains fifteen plates, most of which are folded, and the 
remainder double paged plates, and all engraved with characteristic 
German accuracy and clearness, To the already well-instructed 
British engineer the examination of the illustrations of these 
volumes may not prove unprofitable ; we entertain some doubt, 
however, that these elaborate details of German railway engineer- 
ing construction and practice are of a value to the British engineer- 
ing student, commensurate to the careful description and elaborate 
details of illustrations bestowed upon Herr Waldegg’s present and 
preceding volumes of a like sort. The engineering student of the 
present time will best learn principles from books, and practice in 
the workshop, where, by long expericnce, the methods and the 
materials of his own country are best understood and applied. 
Both of the above volumes are published this year by Engelmann’s 
firm of Leipsic, When will German publishers of ponderous and 
costly volumes such as these arrive at the conclusion that cheap 
calico binding, such as we use in England, isin the end more 
economical than the flimsy paper binding they still continue to 
employ? 





NOTES AND MEMORANDA, 


A ceMENT particularly adapted for attaching the brass work to 
bottle necks, lamps, &c., is made by boiling three parts resin with 
one part of caustic soda and five of water. The composition is 
then mixed with half its weight of plaster of Paris. It sets firmly 
in balf to three-quarters of an hour. It is said to be of great 
adhesive power, not permeable by ogee a low conductor of 
heat, and but superficially attacked by hot water. Zine white, 
white lead, or precipitated chalk may be substituted for plaster, 
but hardens more slowly, 

PROFESSOR BaR¥F¥’s process for poring the corrosion of iron 
is looked upon by the Warden of the Standards as likely to pre- 
vent the oxidation of standard weights made of iron. Professor 
Barff has undertaken to submit some specimens of iron weights 
to this process, and it is intended to place these weights in 
the hands of some local inspector of weights and measures, so 
that it may be ascertained whether iron standard weights thus 
ag could safely be used in place of the expensive bronze or 

rass standard weights at present used. 

IN consequence of an application made last year by Mr. Brunel, 
the Commissioner of Inland Revenue, Canada, to the Department 
of Standards of Weights and Measures, for information respecting 
Sikes’s hydrometer, the legal instrument used by the Revenue 
authorities in Canada as well as in this country for ascertaining 
the strength of spirits, some researches have been made at that 
office with the view of ascertaining the correct indications of this 
hydrometer when placed in spirits of temperatures below 30 deg. Fah, 
In Canada, where the temperature of the spirits to be taxed falls 
occasionally to 0 deg. Fah., it is stated to be of fiscal importance 
that such indication should be known, 


Awonc the more important results so far accomplished by the 
geological survey of Brazil, has been the discovery of the existence 
in brazil of the silurian, Devonian, carboniferous, triassic, 
Jurassic, cretaceous, and post-tertiary formations, all of them 
furnishing well-characterised fossils in great variety, and of which 
large nffinbers have been collected by the commission for its investi- 
gation, and for the purpose of distribution in Brazil and of 
exchange with foreign establishments. So far no well-defined 
tertiary has been found to exist in Brazil, The survey has also 

n very successful in its ethnological researches, especially among 
the kitchen-middens of Santa Catharina, Paranf, Sao Paulo, 
Bahia, and the Amazonas, the results of which have been 
announced in part, although much of interest yet remains to 
published. The researches in the coral reefs have been made the 
occasion of securing numbers of marine animals, all of which add 
to the resources of the survey. 


M. PLanve has called attention in the French Academy to the 
bright light obtained when an electrode of one of his secondary 
batteries (a powerful one) is applied to a glass tube or wall of a 
glass vessel containing a saline solution. With the positive pole a 
stronger force is required ; but the light is more silent than with 
the negative, which produces some crackling. When the light 
appears an abundant white vapour is given off, having, according to 
the Telegraphic Journal, a slight alkaline reaction. The glass is 
strongly attacked and devitritied. It might be thought that the 
brightness was due to lime combined in the silicon ; but in the 
spectrum there are no appreciable lines, except some traces of 
that of sodium; whereas a piece of lime spar, under the same 
conditions, gives distinctly the lines of calcium along with a 
continuous spectrum. The lines of silicium do not appear, being 
weak, and the spectrum being intensely luminous, just as the 
carbon lines are not perceptible in the spectrum from the voltaic 
arc. The silicic origin of the light is further proved by the fact 
that it is obtained likewise on contact of the electrode with pure 
silicon in the state of crystal of hyaline quartz. M. Plante pur- 
poses to distinguish this kind of light as the electro-silicic light. 

THE seventh number (1877) of the Bulletin of the Belgian 
Academy of Sciences, contains a valuable paper, by M. C. Lagrange, 
“On the Influence of the Form of Bodies on their Attrac- 
tion.” The question, very incidentally treated by Briick, is 
thoroughly discussed by M. Lagrange, who arrives at some impor- 
tant lusi Di ing the attraction exercised by a body 
of irregular‘forms on a point situated at different distances, from 
the centre of inertia of the body, and in different positions 
relatively to its axis of maximum and minimum inertia, the 
author proves that the attraction is directed to the centre of 
inertia only when the point is situated on one of the principal 
axes of inertia, of the body; and that, at equal distances, the 
attraction reaches its maximum when the point is on the axis of 
minimum inertia, and inversely, this maximum exceeding, and 
the minimum béing less than, the attraction which would have 
been exercised were the whole mass of the body concentrated in 
its centre. Further, the author discusses the attraction exercised 
on a moving point, and arrives at the conclusion that the point, 
while attracted to the centre, will also receive an angular motion 
around the latter. Finally, he,discusses the reciprocal attraction 
of two free bodies of irregular form, and, after having shown 
when the attraction will reach a maximum and a minimum, he 
proves ulso that the attraction will communicate to both bodies 
a rotary motion, tending to bring into coincidence their axes 
of minimum inertia. In the two last paragraphs of his paper, 
M. Lagrange briefly notices: the applications the principals he 
establishes may have in explaining the rotary motion of the 
sun, as well as in accounting for crystallisation, further researches, 
not yet published, having enabled the author to account for the 
formation of different crystalline systems in a way which makes 
the whole os a problem of rational hani The i 
is spoken of in high terms by MM. Van der Mensbrugghe, Catalan, 
and De Tilly, who anslysed it by order of the Academy.— Nature. 

PREVIOUSLY to the Stassfurth potash discoveries the sole supply 
of that article was practically derived from wood-ashes, and its 
applications, owing to its expense, were necessarily limited. 
For nearly twenty years past the Stassfurth and Leopoldshall 
deposits have been worked by the Governments of Prussia and 
Anhalt, which have enjoyed, until quite recently, an entire mono- 
poly of profits, Lately, however, a company of enterprising ex- 
plorers, including many gentlemen well-known in scientific circles, 
uave, by the aid of the diamond rock boring apparatus, succeeded 
in striking valuable and extensive beds of a similar nature near 
Aschersleben and beyond the limits, though still in the neighbour- 
hood, of the mines held by the foreign government authorities 
alluded to, A third boring has been completed at a depth of 
1486ft.. two previous borings having measured respectively 994ft. 
and 1023ft., and a fourth is in progress. Not only has a layer of 
potash salts of high-class quality heen found to exist in great thick- 
ness, but a pure deposit of rock-salt has been ascertained to overlie 
it. Under the German mining laws the English explorers are 
entitled, in virtue of their discovery, to a hand ion of 
these subterranean potash fields to the extent of from 5000 to 
6000 acres, As the first layer of kainit pierced was 50ft. thick, 
and as subsequent measurements indicate, in some spots, a probable 
thickness of more than 100ft. of kainit, in addition to a consider- 
able quantity of the mineral carnalite and other salts, a cheap and 











practically unlimited store of potash is thus rendered available for | 


many years to come. Among the chief commercial compounds 
yielded by potash are the carbonate, chlorate, prussiate, chromate, 
bichromate, hydrate, nitrate, silicate, and sulphate of potash, and 
the chloride, bromide, and iodide of potassium. Some one or 
other of these various products are used either directly or indirectly 
in the manufactures of soap, glass, saltpetre, alum, matches and 
colours ; for cotton printing, washing, spinning, dyeing, bleaching, 
&c.; for numberless metallurgical, preserving, purifying, and pre- 
cipitating purposes; and lastly, to an enormous extent, both here 
and abroad, for manure. Indeed, potash may be said to be 
utilised in some way or other in most modern industries, and its 
peor applications bid fair to increase with the cheapness of its 
supply. 





MISCELLANEA. 


On the 29th ult. the leading officials of the corporation of 
Salford, the engineering staff, and several others, met in the 
Council Chamber, at the town hall of the borough, and presented 
Mr. A. M. Fowler, who has succeeded to the post of borough 
engineer and town surveyor of Newcastle-on-Tyne, with a tea 
service, consisting of six pieces of silver plate, value £107. 


UNDER the direction of the Trades Guild of Learning, a course 
of twelve lectures on ‘‘ Life and Health” will be delivered in the 
town hall, Shoreditch, by Dr. B, W. Richardson, F.R.S., com- 
mencing on Monday evening next, at 8 p.m., to be continued on 
subsequent Tuesdays and Fridays. A large proportion of the seats 
will be reserved at a nominal charge, so as to bring the instruction 
within the reach of the poorest. 


THE new First Lord hae been favoured with a personal experience 
which he will doubtless lay to heart. On Saturday, as the 
Enchantress arrived at Devonport she came into collision with a 
heavy stone barge, and sustained damage sufficient to render dock- 
ing necessary. Mr. W. H. Smith, we are told, was on the bridge 
at the time, and was thrown down, but not hurt. It is to be hoped 
that ill-natured people will not say he was in charge of the ship. 


CONSIDERABLE opposition to the fifty German carpenters, 
lasterers, and bricklayers recently imported into Wolverhampton 
is being shown by the English operatives. About ninety of them 
struck on Monday, and hundreds have assembled where some of 
the Germans are employed, hooting them and indulging in threats. 
The mob was twice dispersed by the police. A union mass 
meeting to decide upon further action will be held. The Germans 
are steady and industrious, and hitherto have done more work 
in the same time than the English. Much trouble is feared. 


ADDITIONAL indications of the vast extent of the mineral 
deposits of Furness have been furnished by the discovery of a 
large pocket of iron ore at Laudsdale, in the neighbourhood of 
Barrow-in-Furness, where hitherto the existence of the raw 
material was not dreamt of. A company has been formed to work 
the mine, and no doubt they will find it not only an exceedingly 
valuable deposit, but as extensive as the mines of Park, which are 
adjacent, and from which the metal has doubtless been cut off bya 
fault. The diamond rock borer has been instrumental in bringing 
to light this new field of ore, and the enterprise of several capi- 
talists is being directed with a view to further discoveries. 


THE new docks at Fleetwood, constructed under the direction 
of Sir John Hawkshaw, and necessitated by the increasing 
demands on the harbour accommodation, were opened on the 
8th inst. They have cost £300,000, and cover with quays a total 
area of 65 acres, the dock ‘itself being 1000ft. long and 400ft. 
broad. Achannel has been opened out for 2300ft. to the lock, 
which is 250ft. by 50ft. The double-cased lock gates weigh 
120itons each. Beyond the dock is a timber pond 15 acres in 
extent, in which is never less than 2ft. of water. The opening 
was celebrated amidst great rejoicing. The town was decorated 
with a profusion of flags, and the shipping and steamers in the 
dock were gay with bunting. At noon the timber-laden ship 
Armstrong was towed into the dock by a steamer, amidst cheers 
anda salute from guns, The chairman of the Lancashire and 
Yorkshire Company declared the dock, henceforth to be called the 
‘* Wyre Dock,” open to the commerce of the world. 


A SPECIAL meeting of the Scarborough Waterworks Company has 
been held for the purpose of considering the report of Mr. Filliter, 
C.E., “‘ respecting the further supply of water to the town by the 
construction of one or more reservoirs and filtering beds in Flying- 
dales and Scalby, and of other works in connection therewith.” 
The engineer read his report and estimates of the scheme, the 
calculated cost being £55,000. It was proposed to go to a spot at 
Harwood Dale Beck, from which it was expected a million gallons 
of water per day would be derived by catching the rainfall of the 
district and impounding it in the reservoir. The area of the 
district with which it is proposed to deal was 2300 acres. The pro- 

reservoir would cover about sixt y acres of land, and would 
be about 60ft. deep, delivering water at a height of 400ft. above 
the level of the sea, When the scheme for providing waterworks 
was first propounded it was anticipated that only 30,000 gallons 
per day would be required. Since then the supply had reached 
800,000 gallons daily. Resolutions enabling them to carry out the 
new scheme, and raise money for the purpose, were passed, the 
chairman stating that an unopposed bill would cost about £1000. 


Two more of the 100-ten guns in course of manufacture by Sir 
W. G. Armstrong and Co., for the Italian Navy, have just been 
completed at the Elswick Ordnance Works, Newcastle on-Tyne, 
and await shipment on board the Europa. The vessel is expected 
to arrive from Spezia in the course of the present month, bringing 
back the first 100-ton gun, which has given the highest satisfaction 
to the Italian Government, and is now to be returned to Elswick 
for the purpose of being chambered and having its bore enlarged. 
The two 100-ton guns about to be conveyed from the Tyne to 
Spezia are considered capable of producing much better results 
than those exhibited by the first of these monsters, some important 
modifications having been introduced in these later specimens. 
These guns have a calibre of 17jin. and a powder-chamber of 193in, 
The highest charge of powder tired from the first 100-ton gun was 
397 lb., the projectile weighing 2000lb. The Italian authorities 
will probably fire the new guns with a charge of 4701b., and the 
projectile may be expected to weigh 2280]b., or a little more than 
aton. The highest charge yet fired from the 80-ton Fraser gun is 
425lb., with a projectile of 17001b., the bore of the piece being 
1éin. and the powder chamber having a diameter of 18in. In 
reference to the guns about to be conveyed to Spezia, it should be 
stated that they will be accompanied by the hydraulic carriages 
and gear devised by Mr. George Rendel, of the Elswick firm. It 
will be remembered that the Italian Government required eight of 
these great guns. The experimental gun, when altered, will form 
one of the eight. Thus five remain to complete the set, and these 
are in various stages of manufacture, together with their carriages 
and gear. 


THE Pacific Bridge Company are building in Mendocina county, 
California, at Cottoneva, a suspension bridge which is described as 
follows: The distance from centre to centre of the saddles on the 
towers is 270ft. The deflection or fall of the cable is 23ft. Gin, 
The cables are built in the same manner as those of the Clifton 
bridge, at Niagara. The steel wire is about No, 11 Birmingham 
gauge, and is protected against rust by immersing in a bath which 
gives it a fine coat of zinc. There are eleven wires in each 
strand, seven strands in each l}in. rope, and seven ropes in each 
cable. The ropes are not twisted together to form the cables, but 
gathered up every 6ft. by the suspender bands. Each rope is 
warranted to bear a strain of sixty tons. It is made fast to an 
independent anchor bar, lin by 3in. in diameter, and forming links 
18ft. long, until connection is made with the anchors. The anchors 
are of cast iron, 3}ft. by 3ft. in surface, weigh 1000 lb. each, and 
are placed 14ft. below the surface of the rock. Great care was 
taken in securing these anchors in place by means of cross I beams 
which run under the rock on either side. The lower + of each 
pit was enlarged so as to form a hemispherical chamber, and the 
rock work, set in Porland cement, which is built upon the anchor, 
is so constructed that the upward strain is transniitted to its sides, 


. The towers are of red wood. There are four posts 10in. by 10in., 


and two lin, by 12in., giving an effective area of 640 square 
inches to withstand the strain of the cable on the tower. The 
wooden truss to prevent vertic..] vibration is 8ft. high and of the | 
Howe truss pattern. The 270ft. of the bridge is divided into forty- 


five panels. The longest suspenders forty-four in number, are of 
fin. steel wire, the forty-two shorter ones are of lin. solid iron, 
The estimated dead load of the bridge is 1000 lb. per linear foot ; 
live load, one ton per linear foot ; in all, one and one-half tons, or 
one-fifth of the actual breaking load. 
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McDOUGALL’S FURNACE-FEEDING 


(For description see page 265,) 
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EIGHT-HORSE STEAM 





We illustrate above an 8-horse steam ploughing engine, con- double system, but the design can of course be modified to work 

structed by Messrs. Charles Burrell and Sons, St. Nicholas on the single system if required. 
Works, Thetford. We referred to this engine in our report of 
the Liverpool Show of the Royal Agricultural Society. The 
principal peculiarities about it are its small width—it is 
only 7ft. 3in. wide, although the tires of the driving wheels 
have a breadth of 20in.—a reversible fore-carriage, which can be 
turned round to lengthen the wheel base when the ploughing 
drum is removed, and a small drum mounted on the driving axle 
and carrying 80 yards of steel wire rope, which can be used to help 
the engine out of a hole, to work a derrick, and for many 
other purposes. 

The steam jacketted cylinder is 9in. diameter. The piston 
stroke is 12in. There are 30°5 square feet of fire-box, 140°5 
square feet of tube surface. The fire-grate has an area of 5°25 
square feet. 

The engine stands low, and is very compact ; steel has been 
freely used, and all wheels having heavy strains put on them 
are kept close up to the bearings. The workmanship is excel- 
lent. When the ploughing drum is taken off a very efficient 
traction engine remains; and we have thus an engine well : swain Sc, 
adapted for general use as a ploughing engine in winter. a | 

in autumn, and a traction engine in summer. The | be used by fastening it in a vice, or in a wood block, or attached 
engine we illustrate is one of a pair built for ploughing on the to 9 small lathe in the ordinary way. It is well-made and 





COHEN’S SMALL DRILLING APPARATUS. 


Tur above illustration represents a small drilling machine 
manufactured by Mr. M. Cohen, of Kirkgate, Leeds, which may 












PLOUGHING ENGINE. 


MESSRS. C. BURRELL AND SONS, THETFORD, ENGINEERS. 





nicely-finished little tool, and is one which will be found very 
useful for a variety of purposes, and especially useful to 
amateurs. Its construction, as will be seen from the illustration, 
is an improvement upon those hitherto made. Each machine is 
provided with six small drills, and its remarkable cheapness, and 
evident usefulness, should secure for it a largesale. Our readers 
will hardly credit that they can receive it post free for twenty 
stamps. 








CivIL AND MECHANICAL ENGINEERS’ SocreTy.—On Saturday 
last, the 6th inst., the members of this society paid their last visit 
to works for the present session. The gasworks in the Old Kent- 
road were selected for the visit. Much interest was manifested 
in the gasholders and tanks, the largest holder, 180ft. diameter 
with a capacity of 2,200,000 cubic feet, being constructed without 
any internal trusses or bracing, the cover or crown, when empty, 
being supported on a timber staging erected in the tank; but the 
most remarkable feature is the tank, 184ft. diameter, 47ft. deep, 
constructed entirely of concrete, without either brick lining or 
puddle backing. Another striking example of the use of concrete 
was seen in the new ‘retort houses in course of construction, the 
floor being raised 10ft. above the level of the ground, was carried 
by piers and concrete arches 21ft. span, rising 1ft, 9in. centre, 
18in. thick at the crown. The next session of the society for the 
ane and discussion of engineering papers wil] commence in 

t. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 





PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC,—A. TwietMrveEr, Bookseller. 

NEW YORK.—Tue Wittmer and Roogers News Company 
31 n-street. 











TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a large envelope legibly directed by the 
writer to Monel and bearing a 2d. stamp, in 
answers received by us may be forwa to their destination. No 
notice will be taken of communications which do not compl; 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not y tor publication, but as a proof of 
good faith. _No notice whatever will be taken of anonymous 
communications, 

J. M. (Dublin) —Our reply to G, B. J. will give you the information you 
requare. 

Auras (Bombay).—-Messrs. Weiss, Strand, London, will probably supply you 
with what you want. 

H. 8. (Wolverhampton).—Bngineer-in-Chief, Imperial Government Rail- 
ways of Japan, Tokio. 

H. T.—Jf you will refer to our last two impressions you will find drawings of 
a very fine bogie carriage of the most recent design. é 
G. B. J.—You will obtain all the information you require about electric 
candles from Messrs. Denayrouve and Co. (Mr. K. Applegarth, manager), 

7, Southampton-street, Strand, 

.. G. —A smooth bore 12 lb. gun has a calibre of 4°623in. The thickness of 
steel tuhe in the original jield battery gun, called at jirst a 12-pounder, is 
lin. This gun was subsequently supplied with 9-pounder ammunition. 

C. C.—So far as we are aware there is no patent wm existence for the device 
shown in your sketch, but it would be impossible to give you positive 
information on this point without making a search. Rules are planed up 
by machinery, which can be obtained from most wood-working machine 
makers, 


TINNING COPPER PANS. 
(fo the Bditor of The Bngineer.) 


Sim,—I shall be grateful if any one will tell me exactly how copper 
ns are tinned ? Lapy AMATEUR. 
Stirling, Oct. 10th. 








STAMPED ENVELOPES. 
(To the Bditor of The Engweer.) 

Sir,—There are firms and private engineers who, advertising through 
your columns for draughtsmen, foremen, &c., as the case may be, upon 
receiving answers from men offering themselves for the vacancies with 
stamped envelopes for replies, take no notice of their applications and 
do not avail of the stamped envelopes. 

Now, Sir, I think that this is scarcely courteous or considerate, for it 
would be a very simple matter to write on a memorandum, “ Your 
application cannot be entertained,” and enclose it to the persons who 
have applied and sent stamped envelopes for the purpose. Of course a 
stamp now and again is not of much account, but the non-return of 
replies to applicants leaves them in doubt whether their applications are 
not being idered, an ti it may cause them as much incon- 
venience and loss, as disappointment. 

I have in several instances answered advertisements enclosing stamped 
envelopes, and have received no reply whatever. I think, Sir, if you 
would kindly allow me to call attention to this matter through your 
columns, you would be doing not ae eS ee but others 
whom | know to have been disappointed in a similar manner. ° 

Oct. 4th. 








SUBSCRIPTIONS. 

Tus Enoreer can be had, by order, from any newsagent in town or country 
at the various ratlway stations ; or it can, f preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly including double number).. .. «. £0 lds. 

Yearly (including two double numbers).. .. .. £1 9%. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Enoineanr is registered for transmission abroad. 

Cloth Cases for binding Taz Enuineer Volume, price 2s. 6d. each. 

The following Volumes of Tuk ENGINEER can be had, price 18s. each—Vole. 
3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tue ENGINEER weekly and post-free. Sub- 
pee ose sent by Post Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 


Remsttance Post-ofice Order. — Australia, Belgium, Brazil, British 
Colum! Britah Guiana, Ganas, Cape of Good Hope een eke 
France ( only), Germany, Gibraltar, In: taly, a 
Natal, Netherlands, New Brunswick, Newfoun d, New th Wales, 
New Zealand, Po! Roi Switzerland, Tasmania. Turk ne 
United States, West Coast of Africa, West Indies, China via South- 


ampton, £1 16s. 
Remittance by Bill in London.—Austria, Buenos Ayres, a France, 
and Algeria, Greece, Ionian Islands, Norway, eru, Russia, 
8i , Spain, Sweden, £1 16s. Chili, Borneo, and Java. £2 58. 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and wnder is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps wn 
pa: Alternate advertisements will be inserted with ali practical re- 
pas , but regularity cannot be guaranteed in an: Ali 
except weekly advertisements are taken subject to this ‘ition. 
ADVERTISEMENTS CaNNoT BE INSERTED UNLESS DELIVERED BEFORE S1x O’cLOcE ow 
Tuvunspar Evenine ix gace Wern. 
*,* Letters relating to advertisements and the ishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
letters to be addressed to the Editor of Tue EnGineer, 163, Strand. 
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LONDON GAS, 

THe recently issued and valuable “ Analysis” of 
Mr. John Field, for many years accountant to the 
late Imperial Gas Company, gives us all possible data 
with reference to the metropolitan gas companies. 
If these important bodies are diminishing in number 
--having been reduced from thirteen in 1869 to six 
at the present time—they are certainly not decreasing 
in the magnitude of their operations. Last year they 
carbonised 1,552,323 tons of coal, or a perceptible per- 
centage of the total quantity raised in Great Britain, and 
more than the total for all Russia. Thus they go on 
burning 4250 tons of coal per day—or, in fact, more for 
the year now current. Their total amount of capital at 
the close of 1876 was £11,371,123, with authority to raise 
£4,192,743 more. The oldest company is the Chartered, 
established as “The Gas Light and Coke Company” in 
1810, This is now the leviathan, having absorbed six 
others. The Commercial took the Ratcliff, while the London, 
Pheenix, South Metropolitan, and Surrey Consumers’ 


have been content to remain as they were, 





Company consumed more than 1,000,000 tons of coal in 
1876, or nearly two-thirds of the quantity used by all the 
companies put together. The gas sold in London last year 
amounted to 14,456,486 thousands of cubic feet, besides 
which a certain quantity was used at works and offices, 
and finally 6°38 per cent. of the total make disappeared 
without being accounted for. Leakage, we suppose, must 
be accepted as the cause of the loss—that is to say, leakaze 
between the station meter and the consumer’s meter. If 
this be the chief explanation of the phenomenon, there 
must have been considerable improvement in the state of 
the mains within a recent period, for in 1875 the gas 
unaccounted for was 7°32 per cent. on the total make, and 
in 1874 it was 8'75 per cent. There is a marked change 
for the better in this particular with respect to the Com- 
mercial Company. After losing more than 10 per cent. of 
the gas they made in 1874 and 1875, the company brought 
down the loss last year to 75 r cent. It is 
quite possible that the cost of preventing all waste may 
exceed the value of the article saved. Still, it may be 
as well to consider what is signified by a loss of more than 
6 per cent. of all the gas made by the London companies. 
Six per cent. of the population supplied would be about 
200,000, and 6 per cent. of the total gas rental would 
exceed £160,000. As the actual waste is somewhat more 
than 6 per cent., we are apparently warranted in saying 
that the gas lost in London would be enough to supply all 
Bristol, or Brighton and Nottingham combined. As the 
coal supply is involved, we may mention t'-at to produce 
this quantity of gas more than 90,000 tons of coals must 
be carbonised. So far as the production of gas is con- 
cerned, all this mass of coal is sete in vain. Happily 
the coke does not vanish away, nor yet the tar and 
ammonia. But the money loss in gas is large, and appears 
especially so when compared with the profits. The gross 
profit last year was £940,320, the net profit was £855,334, 
and the sum actually required to pay the full statutory 
dividends was £842,293, the market value of the lost gas 
being 19 percent. of this last amount. It is not to be 
expected that all this waste is to be stopped, but there is 
evidently a valuable margin for economy. Had the waste 
last year been as great as it was in 1874, the loss repre- 
sented by the value of the missing gas would have been 
£236,000 instead of £172,000, There is accordingly a 
difference of £64,000 in favour of the past year as com- 
pared with 1874, a sum equal to more than 7 per cent. of 
the entire amount requisite to pay the full statutory 
dividends. 

Of course if all the gas produced at the works were turned 
to account, less weelk have to be made, for the demand 
regulates the supply. But the economy would be none 
the less real and advantageous. In 1876 a ton of coal 
produced 10,069 cubic feet of gas. But of this quantity 
642 cubic feet were lost, bringing down the available yield 
to 9427 cubic feet per ton. The greater the quantity of 
gas obtained from a ton of coal, so long as other beneficial 
results are not diminished, the greater will be the profits 
of the company. With increased productiveness in the 
manufacture there will be less need for extension of plant 
and increase of capital. But without dwelling longer on 
this point, we proceed to consider some other parts of the 
question, The t predominance of the Chartered 
Company is shown by the fact that in 1876 they supplied 
9,472,281 thousands of cubic feet of gas, out of the total 
14,456,486, their gas rental being £1,809,622 out of the 
entire £2,698,381. Thus they may be said to occupy about 
two-thirds of the entire field. which also corresponds with 
their consumption of coal. In addition to the gas rental, 
the London companies received during the year £820,664 
for residual products, thus making a total of £3,519,045, 
out of which the Chartered took £2,349,717. The expen- 
diture of this company for coals is more than £2000 a day, 
while rent and taxes exceed £1000 per week. The total 
working expenses of the London gas companies exceed a 
million a year. The financial elements concerned in the 
production of a thousand cubic feet of gas include 15s. 9d. 
of capital, ls. 10d. for coals, a penny for purifying, 
a halfpenny for salaries—in respect to the manufacture— 
fourpence for wages—carbonising—and nearly sixpence 
for wear and tear, the total amount of the manufacturing 
charges for the thousand feet being elevenpence. In dis- 
tribution, salaries make a burden of three farthings, and 
wear and tear about five farthings. Under the head of 
management, directors and auditors levy a third of a 
penny, and salaries the same, while the collectors make off 
with very nearly sixpence. There are sundry other charges, 
as also some deductions, the sale of residuals amounting 
to 1s. 2d., which is about equal to the net profit on the gas, 
and this again is pretty much the same as the standard 
dividends. The reserve funds of the companies at the 
close of last year amounted to £306,000, in addition to 
£122,800 for insurance and contingencies. 

Taking the range of the last five years, we find, upon 
the whole, an increasing amount of gas mroneent in pro- 
portion to the capital employed. As may be expected, the 
cost of coal shows a considerable diminution, while the 
working expenses show an increase. As a thousand cubic 
feet of gas sold furnish the standard of comparison, this 
again is affected by the fact that the quantity of gas sold 
per ton of coals carbonised has been augmented. In 1872 
the proportion ranged from 7725 to 9339 cubic feet of gas 
per ton of coal, whereas last year the range was from 9077 
to 9363 cubic feet. It is a curious fact that the Chartered, 
which was lowest in this respect in 1872,is now the highest. 
This company also shows the highest rate of profit per 
1000ft. of gas, partly, it may be presumed, as the 
result of greater productiveness in manufacture. We have 
not mentioned the subject of lighting power. The pro- 
ductiveness of a ton of coal is not merely to be measured 
by the quantity of gas, but by the amount of light. Last 
year the Chartered Company included the Imperial, and 
the gas sent through the mains previously possessed by 
the latter company had to be raised from 14 candles to 
16 candles. This may, perhaps, account for the circum- 
stance that the Chartered gas fell from 942I1ft. per ton of 
coal, the proportion in 1875, to 9363ft. The proportion 
of canpel coal employed also has to be considered, In 





—_ the Chartered coal was 7 ; —~4 
the gas supplied by this company being canne 3 en 
the Topeka te absor ? in the Chartered, the 
cannel coal formed only 6 per cent. of the total. Hence 
the average yield per ton would fall. Still the fall is 
only slight, and the Chartered gas last year was 748ft. 
9 ton more than the Imperial gas in the year before. 

he position of the Commercial Company is peculiar. Ten 
percent.of the coal carbonised by this company last year was 
cannel, while the Chartered coal was only 6 per cent. cannel. 
Yet the gas actually made by the Commercial Company 
was only 9902ft. per ton of coal, while the Chartered made 
10,149ft. The cannel gas of the Chartered Company has 
a lighting power of twenty candles. A considerable quan- 
tity of this gas is still supplied, seeing that more than one- 
twentieth of the gas sold the Chartered Company last 
year was cannel. No other company now supplies gas of 
this description. The Western, now absorbed in the Char- 
tered, used to supply none but cannel gas. In 1869, one- 
fourth of the Chartered gas, 12 per cent. of: the Equitable 
gas, 6 per cent. of the City of London Company’s gas, and 
6 per cent. of the London Company’s gas was cannel. The 
Equitable and the City of London companies are now 
included in the Chartered. The London appears to have 
discontinued the supply of cannel gas in 1871. But cannel 
coal is still consumed by all the companies, although the 
quantity is much diminished. Thus, the companies car- 
bonised 139,115 tons of cannel in 1869, whereas in 1876 
- only mar Pm — Remembering that the 
ighting power of the Imperial gas—a very large supply— 
has been raised at least two candles ciate 1869, Fain 
something for improved economy that whereas the gassold 
in London at that date was 8438ft. per ton of coal, the 
proportion is now 9313ft., being a gain of 10 per cent. 

The growth of the London gas companies in eight years 
is very marked. The capital employed has risen from 
less than £8,000,000 to more than £11,000,000, and the 
gas rental from £2,037,000 to £2,698,000. Gas is cheaper 
on the whole by nearly fivepence per 1000ft. The volume 
of gas sold in 1869 was 9,885,857 thousands of cubic feet, 
whereas now it is very nearly half as much again. This 
is a marvellous increase, out of all proportion to the 
growth of the population. At the same time the con- 
sumption of coal has increased by only about one-third, 
accompanied by a considerable decrease in the quantity 
of cannel. The augmented demand for gas is cer- 
tainly one of the most striking features in the 
elaborate tables prepared by Mr. Field, and thoroughly 
verifies the calculations male by Mr. F. J. Evans, 
the engineer to the Chartered Company, at the 
time when the Beckton works were planned. The 
greatest annual increase in the sale of gas after 1868 
was in 1871, when it was 965,885 thousands of cubic 
feet ; but the development in 1875 was nearly as great. 
Last year the increase was 833,847 thousands. The con- 
sumption of gas in London seems now to average rather 
more than 4000 cubic feet per annum for each individual 
of the population, or 11 cubic feet per diem, equal to the 
light of thirty-three sperm candles, six to the pound, for 
one hour. If we distribute the light over four hours, it 
will be that of eight candles. How much more light the 
public are disposed to take, how many candles and how 
much oil are now burned which might give place to gas, 
and how much further it may be expected that gas will be 
used for heating purposes, we leave for gas engineers to 
estimate. The population is increasing, and this, of itself, 
will promote a demand for gas, in addition to which there 
is a point where further light becomes a luxury, to be 
indulged in according as the price will permit. 


r cent. cannel, part of 


THE PORTABLE ENGINE OF THE FUTURE. 

WE have good reason to believe that the demand for 
portable engines to be used in Great Britain, which has 
been becoming smaller and smaller for some time past, will 
soon cease almost altogether. The only engines of the 
kind which wili be built in a not distant future will be 
sold in foreign markets or purchased for home use solely by 
builders and contractors. This statement will hardly take 
any of the great agricultural engineering firms by surprise, 
however startling it may appear to others. Bu: no alarm 
need be felt ; an important branch of trade will not be cut 
off. The place of the portable engine will be filled by a 
kindred machine, in the production of which profits may 
be made and a large business done. In order that we may 
understand what this machine will be—what, in a word, 
is to take the place of the portable engine—we must 
consider the nature of the circumstances which have led to 
the change. In Great Britain portable engines are bought 
—putting contractors on one side—by two distinct classes. 
One of these consists of men farming large tracts of land and 

ing two or more homesteads, often some miles apart. 

hese agriculturists use the portable engine almost exclu- 
sively for thrashing; and the engine and machine have to 
be moved as occasion requires from farm tofarm. The re- 
moval will require, on an average, the services of six 
horses—four to draw the engine, and two to draw the 
thrashing machine. The horses are taken for this purpose 
at a time when every hour is of importance to the farmer 
who wishes to get his land pioughed, or his roots led 
home; and this the owner of the engine, machine, and 
horses regards as a very serious evil. ‘The second class of 
British purchasers consists of men who either hold no land, 
or very little. They invest some hundreds of pounds in 
the purchase of one or more sets of thrashizg machinery, 
and they make a livelihood by hiring them out to farmers 
who do not grow corn enough to give employment for more 
than a few days in the year to a thrashing machine. The 
rule is that each hirer of the set shall send his horses 
for it to the place where it was last employed. If 
the tiller of hundreds of acres grumbles at the loss 
of the services of six horses for a day or two, how 
much more inconvenient must the loss of his teams 
prove to his poorer neighbour? The difficulty of the case 
is of course augmented when, as sometimes happens, the 
small farmer has not got six horses to send for the engine 
and thrashing machine. So long as there was no help for 
this state of affairs, the farmer had perforee to submit, 
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of the machinery which he wanted did not use portable 
but traction engines; and for a very small extra hire— 
sometimes without any additional cost whatever— 
engine and machine came together to his stackyard, 
thrashed as much corn as he wanted, and went away with- 
out at all interrupting his field work. The result is that 
he who possesses a traction engine always has the pick of 
the market for his thrashing machinery ; and it has already 
been discovered that it will not pay to purchase portable 
engines to be hired out, while a neat little income can be 
realised if the engine will propel itself and a thrashing 
machine from farm to farm. The holder of great tracts of 
tillage land finds precisely the same benetit result from 
the substitution of the traction for the portable engine, 
and it is thus day by day becoming more evident that 
those who wish to build agricultural engines for sale in 
this country must give them powers of self-propulsion. 

Are we then to believe that the traction engine will 
take the place of the poriable engine? The answer to this 
question will depend altogether on certain conditions; and 
bearing this in mind, we may say that it is not unlikely 
that a demand will exist for two classes of engines. The 
large landholder will probably prefer a portable engine 
fitted with self-propelling gear, because such an engine will 
be lighter, simpler, and cheaper than traction engines, But 
those who purchase engines that they may hire them out 
will prefer traction engines whenever it is likely that they 
can get employment for them in hauling coal, corn, manure, 
&c., on the high roads, because in such cases the engines 
need hardly be idle at all throughout the year, whereas 
engines fitted only for thrashing are worked for but a 
couple of months or so at the most, and lie by for the rest 
of the time. It is quite impossible to say for which class 
of engines the greatest demand will spring up, but it is not 
difficult to detine the conditions which will tend to limit 
the demand for traction engines proper. We may assume, 
for the moment, that the state of the law will exert no 
material influence one way or the other, and we must look 
therefore to the machine itself for the causes which will 
affect its popularity. Comparing the traction engine with 
the portable engine, it is obvious that the former is, for a 
given power, much heavier than the latter. This increase 
of weight is caused not only by the presence of the gearing 
required to drive the road wheels, but by the augmentation 
in strength which must be carried out right through. A 
traction engine ought to be stronger in all its parts than a 
portable engine. If it be not stronger, it soon knocks 
itself to pieces on the roads, as the travelling strains, 
as we may term them, to which it is exposed, 
are much more severe than those which the portable 
engine has to withstand. It would be easy to explain why 
this is so; but we fancy our readers will be content to 
accept as proved what they must very well know to be 
true. Now augmentation of weight in engines intended 
to travel over ordinary parish roads is very objectionable, 
because of the multitude of small bridges and culverts 
which are far too weak to carry heavy loads. We could 
cite instances wherein ploughing engines have had to make 
a round of six or seven miles to go from one farm to 
another not more than a mile off, in order to get toa 
bridge strong enough to carry them. It may be said that 
the bridges ought to be made strong enough. We shall 
pronounce no opinion on this point; but whether they 
ought to be strengthened or not, it is at least certain that 
there are large districts of country in which at present the 
use of any engine weighing more than 6 tons is almost 
impossible, because of the weakness of certain parish 
road bridges spanning small streams. Another factor 
tending to limit the demand for traction engines is found 
in the cost of repairs, which it is not too much to say 
never comes to a sum less than twice as much as would 
suffice to keep a portable engine in excellent order, while 
it is often five or six times as great. 

If, now, we compare the self-propelling engine with the 
traction and the portable engine, it will be seen that 
several points may be urged in its favour. In its simplest 
form the self-propelling engine is an ordinary portable 
a little strengthened in a few places. On the crank shaft 
is fitted a chain pinion. The hind axle revolves in bearings 
at the back of the fire-box, and is driven by a chain wheel 
keyed on it. The road wheels are caused to revolve by 
shifting pins in the usual way, which pins can be removed 
at either side when a sharp corner has to be turned. 
At the back of the fire-box is hung a kind of 
removable tray or foot-plate for the driver, which 
provides room for about lewt. of coal, any additional 
quantity required being conveyed in bags on the thrashing 
machine. Water is carried in a tank under the barrel of 
the boiler. Engines of this type were built several years 
ago by Messrs. Barrett, Exall, and Andrews, of Reading, 
and possibly by other firms, and answered very well. At 
the time, however, uo sufficient demand had sprung up for 
self-prepelling engines, and but few were made. Of such 
engines, it may be urged that they can be much lighter than 
a traction engine. So much lighter, indeed, that any bridge 
which will carry a portable engine may be trusted to 
sustain one. They will also be cheaper as regards first 
cost and repairs than a traction engine. But on the other 
hand, it must not be forgotten that their use will be 
practically limited to the performance of the ordinary 
duties of a portable engine, and they will be unfit to draw 
heavy loads. The intending purchaser will no doubt bear 
these facts in mind, and decide which class of engine will 
best suit his purpose ; but agricultural engineers may feel 
certain that for both kinds of engine a large demand will 
spring up ere long. Out of the manufacture of which 
class of engine the greatest profit may be made we cannot 
— to say. But it would appear that before laying 

imself out for the production of either the one or the 
other, the engineer should study the nature of the district 
in which his customers live,and shape his plans accordingly. 

It is not improbable that a good market might be found 
for a fourth type, namely, a very light traction engine, 
which would be competent to convey moderate loads at a 
speed a little greater than that of horses, say, four to four 
and a-half miles per hour. In order that such an engine 





may be kept as light as possible, it should have but one 
speed, and either carry steam of, say, 80 1b. to 90 Ib, pres- 
sure, or else have the cylinder made a little larger than 
usual, in order that sufficient power may be available 
when a bit of steep hill has to be surmounted. It will 
be essential to the success of such an engine that it is 
carried, as regards the driving wheels, on springs. These 
need not be very flexible, but their use would permit the 
weight of the boiler, and most of the moving parts, to be 
kept down to those of the ordinary portable engine. With 
the demand no doubt engines of this type will spring up. 
In a word, the traction engine and its congeners 1s 
coming once more into prominence, and so much experience 
has been acquired in the practical use of steam on common 
roads within the last twenty years, that a very successful 
result may be anticipated. However, some men will make 
mistakes, and we shall not be surprised if certain very 
singular examples of the self-moving agricultural engine 
are found in the Agricultural Hall at Islington next 


December. 





INDIAN RAILWAYS AND THE FAMINE, 


Ir has been only too manifest for a long period that more rail- 
ways are imperatively required in India if famines are to be 
averted. We have argued that the proper way to contend with 
dry seasons is to construct ample irrigation works, and that a 
very large proportion of all the labour available should be 
devoted to this purpose. But in certain districts irrigation alone 
will not suffice, and in any case railways will serve so excellent a 
purpose that their construction ought to be steadily proceeded 
with at the same time that irrigation works are in progress. We 
were much pleased to find that the Indian Government appeared 
to have at last estimated railways at their true value, and had 
sanctioned several new schemes. For example, the Secretary of 
State agreed to the Viceroy’s proposition for the completion of 
the Dhond and Munmar Railway. The length of the line will 
be 140 miles. It will save about forty engines and much expen- 
sive working, as grain can by its aid travel from Jubbulpore to 
the Deccan and Madras, without, as now, passing down the 
Western Ghat to Bombay, and up the Bhore Ghat to Poona. 
In Bombay, the Bellary-Hubli railway extension was proposed 
in October, 1876, but permission for its construction was withheld 
for months. Ultimately Sir Richard Temple, when on duty as dele- 
gate, urged the Government of India to consent to it asa relief 
work of great utility ; it was then commenced, and is now nearly 
ready to receive sleepers and rails. The railway from Madras to 
Arconum junction, where the Madras railway bifurcates, one 
branch going north-west to Raichore, and the other south-west 
to Beypore, has been doubled. The length of the line is forty- 
two miles. Fifty thousand persons were on this work for months. 
The result of their labour thus turned to account will be the 
possibility of doubling the transport power of the Madras railway 
when the engines and wagons ordered from England arrive. 
Several other schemes fur railway improvement and exten- 
sion could be cited, and things looked very promising. It 
is with much regret, therefore, that we find some reason 
to fear that the moment matters begin to look a little 
brighter, the Government will relax its exertions. Thus, 
in a telegram received by the Lord Mayor from Madras 
on Tuesday the following passage occurs :—“ Telegram from 
Simla last night says that prospects are so much improved in the 
north-west by recent rainfall that the scheme of railways which 
had been devised, and the relief works have been abandoned.” 
These works, it appears, were sanctioned because they would pro- 
vide employment for starving multitudes. But the railway would, 
when finished, have supplied a powerful means of preventing 
loss of life by starvation. If it can be proved that no scarcity 
is to be feared in the district indicated for many years to come, 
then it may be justifiable to give up the railway. But this is 
just what cannot be proved, and it seems unwise, to say the 
least, to abandon a great work simply because a few showers of 
rain have fallen. Should a famine occur next year in the north- 
western district, a very grave responsibility will fall upon the 
authorities. 


OUR SEPTEMBER EXPORTS, 


Tue Board of Trade returns just issued, showing the exporta- 
tion of British products and manufactures during the month of 
September, are again somewhat disappointing, inasmuch as they 
set forth the fact that the total value of our exports only reached 
£17,095,426, as compared with £17,777,917 in September, 1876, 
On looking over the various items forming the totals we find also 
that the quantities shipped are rather lower, although they have 
not declined quite so much as would appear to be the case from 
the diminution of values. Taking the various leading articles of 
exportiin alphabetical order we find that of small fire-arms we sent 
off 22,640, as compared with 19,223 in September last year, but 
we only shipped 1,062,350 lb. of gunpowder, as against 
1,166,600 lb. last year. Of brass in a manufactured condition 
we despatched 8374 cwt., as against 8050 cwt, last year in the 
same month. Coming to coal, coke, and other fuel, the total for 
last month is 1,362,507 tons, as against 1,568,368 tons the pre- 
vious September. The export of unwrought copper fell from 
18,067 cwt. last year to 17,254 cwt. last month, and wrought 
copper from 21,883 cwt. to 14,938 ewt. The foreign shipments 
of pig iron were well maintained, the total last month being 
87,586 tons, and in September, 1876, 87,656 tons. Of bars, 
angles, bolts, and rods we only shipped off 21,259 tons, as against 
24,892 tons; and of hoops, sheets, boiler and armour-plate 18,145 
tons against 19,472 tons in the same month of last year. There 
has been a slight increase in tin-plates, the figure being 11,998 
tons this and 11,326 tons last September. Of cast or wrought 
iron the shipments reached 20,196 tons last month as com- 
pared with 20,112 tons; of machinery and millwork (steam engines) 
we sold to foreign buyers £171,411 worth, whereas in September, 
1876, the figures were £143,924, and of other descriptions of 
machinery our sales have been £440,443, as against £435,950 in 
the same month of 1876. Telegraphic wire does not compare 
well with last year, the aggregate value being £81,777 this, and 
£112,235 last September. There has been more business done 
in tin, the exports last month having been 13,150 cwt., against 
10,244 cwt., and the same observation holds good as regards 
spelter or zinc, of which 12,355 cwt. went off last month and 
9845 cwt. in the same period of last year. Of iron rails our 
exports have been 12,089 tons as against 12,426 tons last Sep- 
tember, our best customers last month having been Sweden, 
Brazil, and Australia. In steel rails we did less business, the 
total for last month being 22,014, as against 29,517 last year. 
This time our best customers have been Sweden, Germany, 
and Australia. The value of the hardware and cutlery exports 
has increased from £292,508 last September to £302,074 this, the 
increase being mostly with the American, West Indian, Brazilian, 
Argentine, and Indian markets. The Sheffield steel trade does 
not appear to have been very prosperous during the month, the 





exports having been 2260 tons only, as compared with 2463 in 
the same month of last year. 


MINERAL PRODUCTION OF 1876. 


Tur interesting volume annually issued by Mr. Hunt has 
this week made its appearance, and again presents features of no 
little importance to all who take any interest in our metallurgical 
progress, The statistics embodied in Mr. Hunt’s pamphlet 
relate to the whole of the year 1876, and show in detail our 
mineral production during that period. It thus appears that 
the total value of our minerals produced in the twelvemonth 
ending December 31st, 1876, was £58,691,832. Of this total 
by far the largest item was, as usual, coal, of which no fewer 
than 133,344,766 tons, of the value of £46,163,486, were raised — 
the quantity thus stated being in excess of that shown in any 
one previous year, and that, too, in spite of the prevalent dulness 
of trade. Of the aggregate quantity of coal raised, however, 
16,299,007 tons were exported as compared with 15,544,915 
tons in 1875, the excess of exportation being about proportionate 
to the increased production of the year. This fact shows that 
we were last year compelled to raise more of our most plentiful 
natural produce for the simple purpose of supplying our foreign 
or colonial competitors with raw material. Passing on to the 
figures relating to the output of iron ore, we find last year’s 
production to have been 16,841,583 tons of the total value of 
£6,825,705. This shows an increase on the previous year, when 
the quantity raised was 15,821,000 tons and the value £5,975,410, 
the augmentation having chiefly arisen in Cleveland and in 
Scotland. 


REVIEW. 








A Treatise on the Construction and Manufacture of Ordnance in the 
British Scrvice. Prepared in the Royal Gun Factory. Printed 
by Order of the Secretary of State for War. London: 1877. 

[ConcLupine Nortice,] 

Tue introduction of rifled small arms rendered rifled 
ordnance a necessity. The French soldiers began to carry 
rifles in 1846. The Prussians went a step farther in 1848 
by arming their infantry with a rifle which was also a 
breech-loader. The Minié made its appearance in the 
British army in 1851, followed by the Enfield rifle in 
1855. Atan experiment which took place at Hythe in 
1857, thirty infantry soldiers, armed with Enfield rifles, 
picked off in three minutes the men and horses of a 
dummy gun detachment 800 yards distant. Captain 
Owen says it appears from the records of the Ordnance 
Select Committee that down to 1855 experiments had 
been made with rifled ordnance and projectiles in this 
country for half a century, but without any satisfactory 
result. “ The architecture of artillery,” we are told, “had 
been almost at a standstill since the time of the Tudors.” 
Modifications had been occasionally made in the manu- 
facture of ordnance, but the general prinziples of construc- 
tion remained unaltered. Any one who examines the old 
guns in the Tower of London, or in the Museum of 
Artillery at Woolwich, may see that they are of the same 
genus as modern smooth-bores, and may even notice some 
specimens quite as soundly and as artistically cast as any 
of those of the present century. But the progress of 
engineering prepared the way for a radical change. 
Metallurgy and mechanical appliances underwent im- 
provements which rendered a revolution in the art of 
constructing artillery as practicable as it was necessary, 
Sir W. Armstrong constructed a rifled gun of wrought 
iron as early as 1854. In February, 1859, Sir William 
was appointed Engineer of Rifled Ordnance at Woolwich, 
aud in the following November he became also Superin- 
tendent of the Royal Gun Factories. Our field artillery 
was soon equipped with Armstrong guns, and a 
number of the heavier natures were made both for 
siege and garrison purposes, as also for the arma- 
ment of the fleet. These guns are still in the service, 
though many of them are kept in reserve. Thus far 
the Armstrong guns were breech-loaders, but notwith- 
standing their superiority to the old smooth-bore weapons, 
it was evident that a less complicated system was pre- 
ferable for general service. By the year 1863 the manu- 
facture of breech-loading guns for the British service 
ceased, At that date Colonel Campbell, R.A.—now General 
Campbell, C.B., Director of Artillery—succeeded Sir W. 
Armstrong as Superintendent of the Royal Gun Factories. 
In 1867 Mr. Fraser, the Deputy Assistant-Superintendent, 
proposed a plan which received the recommendation of 
General Campbell, and which was designed to supersede 
the original or Armstrong system. The question of breech- 
loading was now at rest, muzzle-loading being the adopted 
principle in the manufacture of ordnance for the British 
service. The question which remained was therefore one 
of construction, and ‘the Fraser plan was in this respect an 
important modification of the Armstrong, from which it 
differed in building up a gun with a few large single or 
double coils made with bars of large section, instead 
of several finely-finished single coils; as also in welding 
the trunnion ring to the body of the gun, and in 
doing away with the expensive forged breech-piece. 
By the Fraser plan the cost of the gun was reduced from 
£100 per ton to about £65. [t should be added, as stated 
by Captain Owen, that in 1863, upon his appointment as 
superintendent, Colonel Campbell applied himself ener- 
getically to the question of decreasing the cost without 
diminishing the strength of our heavy guns. A coarser 
and cheaper iron was by his exertions obtained and used 
with much success in the manufacture of the bar iron for 
the coils. 

Up to April, 1867, all the heavy rifled muzzle-loading 
guns were e on the original construction. Since 
March, 1868, all our heavy guns have been made on the 
Fraser system. In 1869 an important step was taken by 
the appeintment of the Committee on Explosives, with 
Colonel—now General— Younghusband as president. The 
researches of this committee showed that by modifying the 
nature of the powder used, we could so diminish the 
pressure with very heavy charges that guns might be 
made of a size much larger than any we possessed, from 
which heavy projectiles could be fired with sufficiently 
large charges without straining the piece inordinately. 
The Noble chronoscope, the Le Boulengé chrono- 
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graph, and the crusher gauge were instruments 
which, in the bands of this committee, were made to 
furnish data opening up a new era in the history of heavy 
guns. In 1871 came the first of the “ Woolwich Infants,” a 
gun weighing 35 tons, followed in 1873 by a much superior 
weapon, 3ft. longer, and weighing 38 tons, In 1874 the 
Secretary for War ordered the manufacture of an experi- 
mental gun weighing 80 tons, to cost about £80.0, The 
production of ordnance on this immense scale was 
encouraged by the admirable inventions of Mr, (i. Rendel, 
of the Elswick Ordnance Company, this gentleman 
having devised hydraulic machinery by which the heaviest 
guns could be readily loaded and worked. The length of 
the gun had thus ceased to be a difficulty, it being no 
longer necessary to provide for loading the gun inside the 
turret. 

The success which attended the trials of the experi- 
mental 80-ton gun is well known, as also the fact that four 
similar guns are to form the armament of the Inflexible. 
‘These four service guns have to wait for some results with 
the experimental gun as to rifling, sighting, Xc., other- 
wise they will be built up and completed in the pre- 
sent year. Atevery step something fresh seems to be 
learned. The size of the powder grains—if cubes 
measuring an inch and a-half on the side can be called 
“grains”—the form of the cartridge, the space to be 
allowed for the powder, the mode of firing the cartridge, 
the system of rifling, and the means for giving rotation to 
the shot, all are matters which have either undergone 
change or are undergoing transformation at the present 
time. The effect of chambering guns is also the subject of 
experiment, and the value of such an arrangement shows 
itself both in the 80-ton gun and in weapons on a 
smaller scale. We now appear to be on the eve of a 
further change, in respect to the material of which the 
projectile shall be composed. One of the happiest things in 
prospect for British artillery is the abolition of the 
studded projectile. The effort to produce an efficient 
gas-check, so as to prevent erosion, has led to the 
discovery that the gas-check is capable of superseding the 
unpopular and objectionable studs. On the other hand, the 
defensive skill which has shivered the Palliser projectiles 
into atoms by the intervention of air-spaced plates of 
moderate thickness has pressed upon our artillerists the 
question of projectiles composed wholly or partly of 
steel. 

Thus, prior to 1859 our armament consisted almost 
exclusively of smooth-bore pieces, the only exceptions 
being a few rifled guns tried subsequently to 1854, which 
were not adopted. In 1859 came Sir W. Armstrong’s 
rifled breech-loading built-up guns, of which about 3500 
were manufactured between that date and 1863, the 
calibres varying from 2*5in. to 7in. In 1863 attempts 
were made to manufacture rifled muzzle-loading guns of 
similar construction, and after a competitive trial of 
numerous systems, the so-called Woolwich guns were 
adopted as the best, the guns being muzzle-loaders built 
up on the Armstrong principle, and rifled on a moditica- 
tion of the French system, the projectiles being studded. 
In 1867 came the Fraser system, under which the construc- 
tion and development of British ordnance has gone on 
rapidly and successfully. With regard to medium, siege, 
field, and mountain guns, it was not until exhaustive 
inquiries had been completed that in 1870 the British 
authorities carried out the manufacture on a large scale of 
our present guns for these branches of the service. These 
smaller weapons, with the exception of a few bronze 
9-pounders, since withdrawn, and the little 7-pounder steel 
gun, are, like the heavy ordnance, built on the Fraser 
modification of the coil construction. Since 1868 the 
authorities have also converted, as an economical measure, 
some 2000 smooth-bore cast iron guns into more powerful 
rifled muzzle-loaders on the Palliser principle. So immense 
are the demands of the British service, that it has not yet 
been found practicable to replace all the old guns. Accord- 
ingly there are four large classes of ordnance in the service, 
namely, smooth-bore guns of cast iron and bronze to the 
number of some thousands, besides the 2000 converted on 
the Palliser principle; some 3500 rifled breech-loading 
guns principally in reserve, and several thousand rifled 
muzzle-loading pieces of different descriptions, 

Captain Owen believes that the history of British guns 
in the future will be characterised by success, “being the 
outcome of patient perseverance, of scientific investigation, 
and of a steady disregard on the part of our artillery 
authorities of short-lived clamour for novelty, prompted 
by interest, panic, or an exaggerated estimate of the value 
of some foreign artillery.” The necessity of progress is 
recognised, for in artillery, as in other matters, “ not to 
advance is to go back.” On this account we are told we 
must continue in the path of experimental inquiry, without 
grudging the necessary expenditure for the purpose. In 
1875 our field guns proved very formidable, as tested by 
the experiments at Okehampton. The 9-pounder of 6cwt., 
up to 3500 yards, and the 16-pounders, up to 4000 yards, 
rendered the ground covered by them quite untenable for 
infantry, while at still longer range, cover, such as villages 
or houses, was destroyed by the fire of the 16-pounder, 
Still we have to keep on the alert. Since the Franco- 
German war, Germany has furnished herself with a new 
field equipment of more powerful guns; while Austria, 
France, Russia, and other Powers are making strenuous 
efforts in the same direction. ‘“ Notwithstanding numerous 
dicta to the contrary,” the present Treatise expresses a dis- 
tinct conviction that we can increase the power of muzzle- 
loading field guns in as great a ratio as the Germans have 
increased that of their pa ae while the muzzle- 
loader will retain the undoubted and important advantage 
of simplicity. Thus, at the date of April last, Captain 
Owen writes:—‘ We are now trying experimental 
muzzle-loading field guns, which bid fair to surpass in 
power any field ordnance hitherto made.” In these new 
guns advantage is taken of all the latest improvements, 
such as an enlarged powder chamber, increased length of 
bore, and powder specially adapted to the piece. These 
guns have shown that they ae admirable accuracy 
and great power, so that, should it be necessary, we can 


obtain from them, with suitable projectiles, as high a 
muzzle velocity as 1700ft. per second, and even more. It . 
is remarked that we are fortunately so situated that we ; 
can afford to take the necessary time for carrying out all 
requisite trials, in order to make the new field guns as ' 
perfect as possible in all details before they are finally | 
introduced into the service. We may observe that | 
according to a more recent statement, made by Colonel ' 
Maitland,’ the experiments with the new field gun | 
are nearly concluded. It is a 12-pounder of 8 cwt., | 
as proposed by General Sir J. Adye, K.C.B., when | 
Director of Artillery, in 1875, and it was then stipulated | 
that the muzzle velocity should be at least 1500ft. per | 
second. In May, 1876, three experimental guns of this | 
class were in trial at Shoeburyness, and gave excellent re- | 
sults. The successful gun has now a calibre of 3in., and a | 
powder chamber of 3'6in. The rifling is polygroove, 
rotation being given by a gas-check. There are ten | 
rooves, each half an inch broad. ‘the twist is a para- | 

la, rising from zero to one turn in thirty calibres. The | 
charge consists of 3 lb. of field gun powder, at 27 cubic | 
inches per pound. The bursting charge of the common | 
shell is 14 oz, The development of high angle fire by | 
means of rifled howitzers is also a feature of British | 
ordnance at the present time. With respect to heavy rifled | 
ordnance, we have already quoted the statement as to a 
future gun to penetrate 36in. of armour at 1000 yards. | 
The progress of the Italians, both with guns and armour, 
will of itself be sufficient to compel the British authorities | 
to undertake more than they have yet accomplished. | 
The Government have at their command abundant | 
talent for the pur The results achieved with the | 
80-ton gun are far in excess of that which was originally 
demanded, It is caleulated that this gun will be made to 
give its projectile of 1700 lb. a muzzle velocity of 1620ft. | 
per second, or an energy of 30,935 foot-tons, equal to the | 
penetration of 28’5in. of iron plate at 1000 yards, or 25in. | 
at 2000 yards. These degrees of penetration are calculated | 
according to the formula of Colonel Maitland, which gives | 
a somewhat lower result than that afforded by the formula 
of Major Noble. No mention is made of the 80-ton steel | 
breech-loader of Herr Krupp. This, in fact, belongs 
rather to the future, as it is only just now being finished, 
and its trial is yet to come. 

Certain of the tables in this volume show that in 1860 
the 6-pounder smooth-bore bronze gun of the British 
service gave a velocity to common shell at 1500 yards of 
572ft. per second, the projectile at that range having an | 
energy equal to 2°6 foot-tons per cwt. of gun. At that | 
date the iron 9-pounder rifled breech-loader of the same 
weight—6 cwt.—exhibited, under like circumstances, a_ 
velocity of 780ft., and an energy of 6 foot-tons per cwt. of | 
gun. So also in the field batteries, the 9-pounder smooth- | 
bore bronze gun of 13 cwt. gave common shell a velocity | 
of 568ft. at 1500 yards, and an energy of 1°8 foot-ton per | 
ewt., while the 12-pounder rifled iron breech-loader of | 
8 cwt. gave a velocity of 900ft. per second, and an energy | 
of 72 foot-tons per cwt. Comparing the 9-pounder | 
smooth-bore bronze gun of 13 ewt. in the field battery with | 
the 9-pounder iron rifled breech-loader of 6 cwt. belonging | 
to the horse artillery, we find that, at 1500 yards, the 
velocity of the lighter gun was much greater than that 
of the other, and the energy per cwt. of gun more 
than threefold. far we see the superionity of 
the rifled breech-loaders to the old smooth-bore guns. | 
But we may also observe how the efficiency of the 
field guns has increased from time to time. Thus in 
1860-61 the 9-pounder rifled breech-loader of iron, or iron 
and steel, weighing 6 cwt., fired with common shell, gave 
at the muzzle a velocity of 1035ft. per second, and an 
energy of 64 foot-tons. In 1872 the rifled muzzle-loading 
9-pounder of wrought iron and steel, weighing 8 ewt., 
gave common shell a muzzle velocity of 1381ft.,-and an 
energy of 119 foot-tons. Thus the energy per cwt. of 
gun rose from little more than 10 foot-tons to as much as 
15. In 1876 the 9-pounder of 6 cwt., fired with common 
shell, gave results similar to those of the 8 ewt. gun in 
1872, Comparing our position in 1876 with that of 
foreign Powers, we find the British experimental 
12-pounder having a muzzle velocity of between 1550ft. 
and 1700ft. The Austrian Uchatius guns fall short of 
this, having a velocity of only 1542ft. for the 16-pounder, 
and 1397ft. for the 10-pounder. These are rifled breech- 
loaders, The muzzle energy of the Austrian 16-pounder 
is 265 foot-tons, which exceeds our experimental 
12-pounder ; but the Austrian 10-pounder has only 128, 
Per cwt. of gun, the energy imparted by the British 
experimental 12-pounder excels even that of the Austrian 
16-pounder, the former being 32 and the latter 28 foot- 
tons. 

The contents of Captain Owen’s book are of a very con- 
densed character, and we cannot profess to enter into all 
its multifarious details. It is profusely illustrated with 
woodcuts, in addition to several lithographic plates. The 
tables are also numerous. An important chapter at the 
close on the “ Power of Guns” is specially interesting, and 
forms a new feature. There are also some new subjects in 
the appendix, including an article on “Machine Guns,” 
more especially in reference to the Gatling. Finally, we 
must congratulate the service on the possession of 20 
admirable and indispensable a volume, and Captain Owen 
may himself be congratulated on having performed his task 
so well. One purpose which this work will unquestionably 
fulfil, is that of affording a landmark by which we may, by 
and by, estimate the further progress in the science of 
artillery which will inevitably come to pass. Yet we 
hardly expect to see more rapid progress in the same space 
of time than that which has been accomplished since the 
first “ Woolwich Infant” was fired at the proof butts. 
Not only have the guns grown upon us in size, but the art 
of using a gun and developing its power has been virtually 
transformed by the aid of scientific research and mecha- 
nical skill. Everything relative to the gun has been 
undergoing change, and the process of evolution is still 

oing on. That it will progress quite fast enough to keep 
ngland on a level with more warlike nations there is no 











| efficiency is considerably augmented, 





reason to doubt. 


HAND-FIRING VERSUS MACHINE-FIRING. 
A very large number of patents have been taken out for 
firing steam boilers by machinery, the advocates of the 
substitution of mechanism for human labour invariably 
urging that the work can be much better done by auto- 
matic devices than by hand. If we ask what is meant by 
the word “ better,” used in this way, we are told that in 
the first place the stoker is saved from very exhausting 
labour, and that, in the second, the fuel being sup- 
plied in small quantities at a time with extreme 
regularity, it is burned under the most favourable 
conditions, with the result that its economic evaporative 
In most of our 
erre manufacturing towns self-acting boiler furnace 
eeders may be found at work, and they have also been 
applied to a limited extent in steamships. Many of these 
machine feeders are extremely ingenious in construction, 
and seem to answer very well; but the fact remains that 
notwithstanding that devices of the kind have been used since 
the days of James Watt, the system of machine-firing can 
scarcely be said to make any progress. Indeed, it is rarely 
adopted save under conditions which render its use not 
optional but almost imperative,as when Jukes’ grates are em- 
ployed to burn spent tan and dead fine slack. In not afew 


| instances after mechanical feeders have received a fair trial 
| they have been removed, and human stokers substituted. 


It may be said, in a word, after reviewing the history of 
the subject, that there is either an insuperable prejudice 
against mechanical firing in existence, or else that it does 
not possess the advantages claimed for it by inventors. 
Now, experience goes to show that steam users are, as a 
rule, shrewd men, with a keen eye to economy. They are 


| not likely to let prejudice stand in the way if a promising 
| system of working in any department presents itself, and, 


taking all things into consideration, we are reluctantly 
compelled to believe that no substitute has yet been found 
for human labour in firing boilers, which possesses such 
clear and evident advantages as will render it very 
popular. Not the least curious part of the question 
is that little or no definite information exists concerning 
the relative merits of hand and machine firing. We have 
heard it stated that in certain cases a machine feeder has 
saved 60 per cent. in coals. But when these cases are 
sifted it is found that the comparison drawn is unfair, 
because the mechanical stoker has been tried not against 


| skilled men, but against ignorant labourers, who know 
, nothing more than that coal has to be put somehow on a 


fire. In the present day there is a growing tendency to 
reduce the practice of steam engineering to something 
approaching precision. Elaborate experiments are carried 
out, with multiplied appliances, to test the efficiency of 
boilers, and engines, and screws, and paddle-wheels, and 

umps. It was not likely that furnace feeders could much 
onger escape the test of scientific investigation. To Mr. 
Laviugton Fletcher, engineer to the Manchester Steam 
Users’ Association, is due the credit of first placing before 
the world the results of an impartial inquiry, intended to 
decide whether a mechanical stoker, which appears to 
possess many excellent features, can or can not be substi- 
tuted with advantage for the ordinary system of hand-firing. 
Mr. Fletcher has for some time been doing good work in 
really investigating the claims of certain forms of steam 
machinery, boilers, &c., to public patronage. Very recently 
we reproduced a valuable report on the performance of an 
engine and boilers at Messrs. Craig’s paper mills, Dalkeith, 
and we have now before us a report giving the particulars 
of a trial which he has recently sat with an automatic 
furnace feeder, to decide its merits or demerits as compared 
with hand-firing. The report in question appears in 
Mr. Fletcher’s report for the months of July, August, and 
September to the Manchester Steam Users’ Association. 
The principal features of this report we propose to give 
here, supplementing them with certain particulars which, 
although necessary to make matters quite clear, Mr. 
Fletcher has not supplied. Mr. Fletcher does not state 
where the trials were carried out; nor is this a point of 
much importance. The boilers used were both set side by 
side, being Nos. 3 and 4 in a series of four. No. 3 was 
hand-fired boiler, and No. 4 was fitted with a mechanical 
stoker patented by Mr. McDougall, of London. During the 
trials No. 2 boiler was at rest, while a fire was maintained 
in No. 1 so as to generate sufficient steam to supply 
the small engine that drove the self-feeding fire-grate. 
All the boilers in this series were of similar dimensions 
and of Hill’s patent multifiued construction, the furnaces 
uniting in a combustion chamber just behind the bridge, 
and having seven flue tubes running from that combustion 
chamber to the back of the boiler. The shells were 28ft, 
long by 7ft. in diameter, the furnace tubes 12ft. long by 
2ft. 10in, in diameter, the combustion chambers 6ft. Yin. 
long by 6ft. 2in. wide and 2ft. llin. high, while the flue 
tubes were 9ft. 2in. long and 10}in. in diameter, with the 
exception of one in each boiler, which was 12tin, in 
diameter. We illustrate at page 262 the mechanical stoker 
used, as set forth in Mr. McDougall’s patent specification, 
dated September 17th, 1875. The inventor states that a 
difficulty has hitherto been experienced in the employment 
of mechanical stokers from the fact that they do not start 
and continuously maintain the fuel in an ignited state 
when it enters upon the bars. The attainment of this 
object is, he points out, very important, because if the fuel 
is not delivered upon the bars in an ignited state, and 
it be allowed to travel on the bars in an unignited 
condition, a large surface of the steam-raising portions 
of the bars is lost, In order to avoid this difficulty, 
mechanical stokers are in operation, which by arrange- 
ments of rollers and fans are caused to grind and then 
throw on the fuel in even and regular quantities over 
the surface of the bars, Other mechanical stokers are used 
in which the coal is allowed to enter on the front end of 
the bars in an a0 state from combustion chambers 
composed of fire-bricks and tiles, which deflect upon the 


cold fuel and cause it to burn and coke before it enters 
upon the bars proper, These arrangements, Mr. McDougall 
asserts, “require considerable time and labour before the 
brickwork attains sufficient heat to prepare the fuel for 
To remove the objection he con- 


delivery to the bars.” 
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structs the bottom of the hopper F in two parts, H and K, 
Figs. 4 and 5, the lower part K of which, shown in detail 
in Figs. 6,7, 8, and 9, is made of a stepped form, and 
provided with perforations, I, L, to allow the passage 
of air through the lower portion of this part of the Bsst--§ 
and thereby ensure the fuel when once lighted falling on 
to the bars in an ignited state. M, M, are pins or projec- 
tions provided on the opposite ends of the part K, which 

ins maintain the part in position by entering slots N in 
the cheeks O of the hopper in such a manner as to be capable 
of being readily removed to give free access to the fire- 
place when n . An opening P is provided in the 
part K, to admit of the introduction of a poker, if neces- 
sary, without removing the part out of position. The 
step K supports the greater portion of the weight of the 
green fuel, and prevents it impeding the draught, which it 
would do if allowed to fall too quickly on to the step I con- 
taining the slots L. The upper portion H of the bottom 
of the hopper is maintained in motion in a slanting direc- 
tion by the eccentric Q and the connecting rod R. On the 
opposite ends of H there are provided pivots S, S, which 
enter slots T in the cheeks O, and hold the part H in place 
in such a manner as to admit of its being readily raised or 
adjusted to allow of the passage of a poker or rake when 
desired. The somewhat peculiar form of bar used by the 
patentee is shown by Figs. 2 and 3. It may, we think, be 
admitted that this is at least a fairly good mechanical 
stoker. There are certainly many much worse in regular 
use. 

The. fire grates of the hand-fired boiler were 6ft. long 
and 2ft. 10in. wide. The bars were laid transversely, and 
fitted with gear for rocking them, which was not used 
mgs Cog experiments. They were jin. thick, and spaced 
gin. The fire doors were fitted with ventilating grids to 
ea smoke, which were kept shut. In the machine- 

boiler the grates were 5ft. by 2ft. 10in. The bars 
were 2hin. thick, — ;;in. Besides, each bar was 
pierced with seven slots to admit more air. The slots were 
Sin. long by Zin. wide. The bars received a longitudinal 
motion of lin. from a number of cranks on a shaft C 
across the furnace mouth, as shown, set so that alternate 
bars were raised and pushed forwards, while the others 
were depressed and pulled back. The crank shaft, 
driven by a donkey engine, made from five to six revo- 
lutions per minute. 

In carrying out the trials, the man lids were taken off, 
so that the steam possessed only the atmospheric pressure. 
Great care was taken in the measurement of the water, 
which was effected by the aid of a tank so placed that the 
water ran into the boilers by gravity. The coal was small 
burgy from Fletcher's Outwood Colliery. It contained 
a large proportion of slack, and also had mixed with it 
some spent madder root. The coal had been exposed to 
the weather, and the rain had fallen heavily upon it. The 
character and condition of the coal did not appear to be such 
as to favour a high evaporative result thing attained. 








The hand-fired boiler was fired by the usual stoker, who | 
was left entirely to his own discretion in the matter, “and | 


I presume,” says Mr. Fletcher, “fired according to his 
ordinary habit.” The machine-fired boiler was entirely 
under the management of two engineers representing the 
patentee of the mechanical stoker. 


Two trials were made. The first on Monday, August 


20th, the second on the following day. In the first trial 
it became apparent that whatever merits the machine 
stoker possessed, it required much time to get up steam. 
The trials were commenced with empty furnaces, and all 
the coal required for heating the water in the boilers as 
well as for evaporating it was weighed. In finishing the 
trials the fires were allowed to burn down till boiling 
ceased. Both fires were lighted simultaneously at 
11.50 a.m., and boiling ceased in both boilers at 6.40 p.m. 
In the hand-fired boiler the water began to boil in an 
hour and ten minutes after the fires were lighted, but in 
the machine-fired boiler two hours aid a-quarter elapsed 
before the water boiled. In concluding the trial, the 
water was brought in each boiler to the same level as it 
had assumed when the boiling point was reached. The 
temperature of the water with which the boilers were fed 
was 57 deg. 

Mr. Fletcher entitles this a heat test, inasmuch as both 
boilers were started cold, and the flues and brickwork had 
to be warmed up. The general results of the test were as 


follows:—Hand-fired boiler, 4028 lb. of coal burned, and | 


290 cubic feet = 18,125 lb. of water evaporated; machine- 
fired boiler, 3321 lb. of coal burned, and 201 cubic feet= 
12,562lb. Poundsof waterevaporated per pound of coal from 
57 deg., in addition to heating up the boiler and the water 
within it from 63deg. to 212 deg.—hand-fired boiler, 
4°5 lb.; machine-fired boiler, 3°8 lb. These figures are very 
unfavourable to the mechanical stoker. The amount of 
clinker and ashes left on the bars after the trial in the 
hand-fired boiler was 557 lb., and in the machine-fired 
boiler 375 Ib. 

In the second day’s trial the conditions were changed. 
It commenced with the furnaces charged, with bright fires, 
with boilers and external brickwork flues heated up, and 
with the water boiling. The fires both in the hand-fired 
and machine-fired furnaces were, as nearly as could be 
judged by the eye, 7in. thick, and were left at that thick- 
ness at the close of the trial. The fires were brought to 
the same thickness and the water to the same level at the 
end of the experiment as they had been at the beginning. 
This trial was eight hours and three-quarters long, begin- 
ing at 10 a.m. and ending at 6.45 p.m. 

r. Fletcher gives the results in the annexed table. 

In summing up his conclusions, Mr. Fletcher says, 
“Thus in both trials hand-firing proved superior to 
machine-firing, both as regards speed and economy ; the 
superiority being in the ratio of 100 to 83 as regards 
speed, and 100 to 93 as regards economy. It should be 
added that while the rake was used but occasionally in 
the hand-fired boiler, certainly not more than once 
an hour, the poker was used about every five minutes 
in the machine-fired boiler, both for helping the coals to 
fall in the hopper and for helping them in their passage 
ever the grate bars,” As regards smoke prevention, no 


«THE ENGINEER Rey 


the same time with the same stack. 

It is not easy to assign a reason for the unsatisfactory 
nature of the results obtained by Mr. McDougall. It is 
certain that fuel was not wens § by falling through the 
bars, because but 907 lb. of clinker, ashes, and unburnt 
coal came from the machine-fired boiler at the end of the 
trial, while 1017 lb. came from the hand-fired boiler. The 
rate of combustion per square foot of grate, 214 Ib. per 
hour, was high, but by no means excessive, and certainly 
not prejudicial as regards economy. The use of the poker 
could not much affect the result, because, as we have seen, 
coal was not thereby carried unburned through the grate. 
The most satisfactory hypothesis is that the fire burned 
into holes and admitted cold air through the bars, and this 
is well known to be one of the greatest defects in all 
machine systems of firing. When a stoker finds a thin 
place in his fire he can always fill it up by a shovelful of 
coal judiciously applied, but this cannot be done with the 
machine. Practical stokers know besides that there are 
various little devices or “dodges” which must be practised 
to get the best result out of any given coal. It is by no 
means to be taken for granted, for instance, that a fire 
equally hot in every part, and equally thick, is the best. 
Mr. Fletcher's report will do good, if in no other way than 
by inducing men to ascertain why a mechanically-fed tire 
should make less steam than one hand-fired, and the 
moment this is discovered endeavours may be made with 
some success to overcome an objection to machine firing, 
the bare existence of which would, no doubt, have been 
previously stoutly denied. So far as they go, these trials 
are very complete and conclusive; bnt they are not final. 
For example: Certain trials recently made with Juckes’ 
furnace, at Messrs. Rawson’s works, near Halifax, show 
that an evaporation of from 7° 28 Ib. to 8421 lb. of water, 
per pound of slack coal, may be had, the rate of combustion 
being 20 Ib. to 22 Ib. per square foot of grate per hour. 
Of course, it would be wrong to condemn, with such facts 
before us,all systems of machine firing, or even that actually 
tested by Mr. Fletcher, but the results he obtained will 
certainly not strengthen the hands of those who hold that 
machinery can fire a boiler better than a skilled and 





properly paid stoker. 
Dostilors. Hand-fired | Machine-fired 
boiler. | ile’ 
Length of trial... .. .. Sh. 45min. | 8h. 45min. 
Heating surface of boiler 910 sq. ft. | 910 sq. ft. 
Area of firegrate .. .. 34.5 sq. ft. | 28 75 sq. ft. 
Coal burnt during trial .. .. .. .. .. 6,104lb. =|  5,4041b, 
Clinker, ash, &c., from cleaning the fires 
during the trial, and also from drawi: g | 
them after the trial. Percentage of coal 
eae eer ee - +» 17 percent. Iz er cent. 
Coal burnt in furnaces perhour .. .. .. T08 Ib. | m8 Ib. 
Coal burnt per square foot of fire-grate 
FOE A ge SEE re 20 Ib. 21°5 1b. 
Water evaporated during trial at atmo- | 
spheric pressure from 5; deg. .. .. .. 36,421 1b. | 30,437 Ib. 
Do. from 212 deg. oo oo e+ ss oe} 42.966 0b. 85,321 Ib. 
Water evaporated per hour at atmospheric 
pressure from 57 deg... .. .. .. . 4,162 Ib. | 3,478 1b. 
Do. from 212deg. .. .. .. .. .. «. 4830 | 4087Ib. 
Water evaporated per square foot of fire- | 
= per hour ai atmospheric pressure } 
eee IE Sear 120 Th. | 120 Tb. 
TS LL Se ee eee 140 Ib. | 140 Ib. 
| Water evaporated per pound of coal at 
atmospheric pressure from 57 deg... .. 6°0 Tb. 5°6 Tb. 
Nf eee eae ae 6°9 1b. 6°5Ib 
Square feet of heating surface to one cubic 
foot of water evaporated per hour from 
57 deg. bal oe da” eae? he Oe 13°64 sq ft. 16°36 eq. ft. 
Do. from 212 deg. 1177 sq. ft. | 14.09 sq. ft, 








THE DRAINAGE OF WHITTLESEA MERE. 


A QUARTER of a century has elapsed since the Whittlesea 
Mere was drained by the first large centrifugal pump on 
Mr. Appold’s system, erected by Messrs. Easton, Amos, and 
Sons, ter Mr. W. Wells, owner of this extensive reclamation, 
| which extends over 6600 acres. On Thursday last, the 4th inst., 
Mr. Wells witnessed the trials of a new and much more powcr- 
| ful pump and engine, erected by Messrs. Easton and Anderson. 
| The history of Whittlesea Mere is peculiarly interesting, because 
| the effect of draining has been to lower the land in a remarkable 
|} manner. At the time the first pump was inaugurated in 1852, 
a pile was driven into the mere close to the main road leading to 
the engine-house ; it was cut off level with the surface of the 
land, and it may now be seen projecting at least 9ft. above it. 

The effect of this subsidence has been gradually to increase the 
lift from 4ft. 6in. to nearly 11ft. The original pump, which was 
designed to raise 55 tons of water per minute, was placed so high 
that it ceased to act at 4ft. above datum. In 1860), eight years 
after its erection, it became necessary to add suction pipes, by 
means of which the drainage could be carried to 3ft. Sin. below 
datum, but it was found that although the pump, if once started 
and kept steadily going, would draw the water down the required 
depth, yet the fan being placed so high made the charging a 
matter of difficulty, so that in 1871 Mr. Wells had the pump 
lowered 5ft. 6in., and by that means obtained complete control 
of the drainage down to 2ft. 6in. below datum. It was now 
found that the increased amount of work to be done overpowered 
the steam engine, so that during the last two winters a good 
deal of land was flooded. Mr. Wells accordingly determined to 
put up entirely new machinery, and again sought the aid of the 
firm that he had originally employed. The old pump had a double 
inlet fan, 4ft. Gin. diameter, and lft. 1din. wide, keyed on to a 
horizontal spindle actuated by a pinion, which was originally 
driven direct by the spur fly of the engine ; but when the pump 
was lowered in 1871, an intermediate wheel had to be introduced. 
The engine was a compound beam, having the high-pressure 
cylinder 134in. diameter, by 37}in. stroke, and the low-pressure, 
23%in. by 5lin. stroke. The new drainage engine has a vertical 
spindle pump, arranged on the maker's latest patent, with single 
inlet, fixed balance disc, and guide curves to absorb the momentum 
of the water after it issues from the fan, which is 6ft. in diameter, 
and lft. 4in. deep. The pump is designed to lift 90 tons of 
water per minute to a maximum height of 11ft., and is placed so 
that it will draw to 5ft. 9in. below datum. 

The steam engine is again a compound beam, the high- 
pressure cylinder 15in. diameter, 37}in. stroke, the low-pressure 
25in. diameter, 54in. stroke, both steam jacketted all over and 
using steam at 60 lb. pressure. The small cylinder is fitted with 
double slides expansion motion, which can be varied as the engine 
runs. The governor is speeded to raise at five revolutions above 
the normal speed, so as to act only in case of the fan drawing 


air or any part of the gearing giving away, he pump is 








conclusive result could be obtained, both boilers working at 
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actuated by an annular internal spur fly-wheel gearing into 
amortice pinion keyed on to a short horizontal shaft, which, 
by means of a pair of mitre wheels, drives the pump spindle. 

In order to test the performance of the pump a weir 12ft. 
wide was fixed in the delivery channel close to the river in 
a situation very favourable to accurate observation. It was 
found that with 60 lb. steam pressure cutting off at three-fourths, 
expanding therefore about 6 to 1, and at 10ft. 2in, lift, that 
88 tons of water per minute were delivered, the engine indicating 
115-horse power, This is the first large pump of the new kind 
that Messrs, Easton and Anderson have erected, and it is some- 
what remarkable that Mr. Wells should have been the first to 
adopt Mr. Appold’s pump in 1852 and the present novel arrange- 
ment twenty-five years later. There can be no doubt that the 
new pump is of sufficient power not only to master any ordinary 
flood, but to do so without the necessity of working night and 
day. 











Rivers PuRirication.—The bers of the Sanitary Institute 
paid a visit on the 6th inst. to the valley of the river Sherbourne, 
on the invitation of Lord Elibank and the directors of the Rivers 
Purification Association, in order that they might see the results 
obtained in dealing with the sewage of the city of Coventry. The 
sewage of Coventry used to fall into the river Sherbourne about 
a mile from the city. The intercepting works of the Rivers Puri- 
fication Company are here placed, and on Saturday Lord Elibank, 
Captain Twynam, Mr. J. A. Onslow, and Captain Onslow, direc- 
tors of the association, with the engineers, Mr. Henry Robinson 
and Mr. Mellis. and Mr, Coddington, the manager, received the 
visitors. To the ordinary sewage of towns Coventry adds the 
refuse of its dye works, oil and varnish works, and breweries, in 
quantity equal to 2,000,000 gallons a day in dry weather. The 
sewage as it comes from Coventry was shown to the visitors, who 
were then taken to the machine-house, where ‘the fluid pours over 
a revolving wheel, the place of the spokes being occupied by sieves 
to catch and drop down the solids, which »ve crushed and elevated, 
separate use being made of these as manure. The fluid is then 
carried on to another building, where it is mixed with a cheap 
salt of alumina and lime. At the point where the effluent water 
joins the river after filtration through land, the interest of the 
visitors concentrated. Long test tubes were filled, and the water 
appeared to the eye to be perfectly pure, there was no smell, and 
one gentleman who tasted it said that it was perfectly sweet. In 
point of fact, the water in appearance as seen on Saturday dif- 
fered in no respect from the general water supply of London, and 
a well-known analyst has certified that it contains the small 
amount of 0°6 albuminoid ammonia in 1,000,000 parts. The cost 
of chemicals for purifying the sewage by this process is four-tenths 
of a penny per 1000 gallons of manufacturing sewage, or 27 hun- 
dredths of a penny per 1000 gallons of domestic sewage. 

Society oF ENGINEERS.—At a meeting of the Society of Engi- 
neers, held on Monday evening, October Ist, in the Society's Hall, 
Victoria-street, Westminster, Mr. Thomas Cargill, C.E., president, 
in the chair, a paper was read by Mr. George Wm. Usill, Assoc. 
Inst. C.E., on * Rural Sanitation.” The author first pointed out 
the importance of rural sanitary administration, equally with that 
of cities and large towns, affecting, as it did, the health not only 
of the inhabitants of those districts, but that of the whole com- 
munity which was affected by the food supplies therefrom. The 
author referred to the milk supply of the metropolis, and argued 
that since a large proportion of our urban infantine population and 
invalids was entirely dependent upon milk for nourishmant, the 
health of the district whence the supplies were derived should be 
placed upon a complete sanitary footing. The author then pro- 
ceeded to consider the question of rural drainage and disposal. 
He observed that the question was a difficult one, as even with the 
facilities which the recent Public Health Act gave for the better 
administration of rural districts, yet some time must elapse before 
any decided step in this desirable direction could be taken, but he 
strongly denounced the present pernicious system of middensand open 
cess-pits. After a few practical hints as to remedial measures in 
this question, the author passed on to the important subject of 
water supply. He said the greatest possible boon had been con- 
ferred upon the nation by the passing of Mr. Whalley’s Reservoir 
Construction Act duwing last session, which removed the difficulties 
which had stood in the way of rural sanitation. There was now 
no excuse for landowners not providing for the sanitary require- 
ments of their tenunts and dependents. The author gave numerous 
examples of the simple and inexpensive means that have been 
adopted by philanthropic p-rsons to provide a wholesome supply 
of water for their villagors, notably the Venerable Archdeacon 
Denison, Lady Burdett Coutts, and others. In conclusion, the 
author referred to the proposals to supply London, Manchester, 
Liverpool, and ether large cities and towns with water extracted 
from some far distant source, and whi-h means depriving the io- 
habitants of those districts and the vicinity of what was to them 
equally necessary. The author did not question the desirability of 
conveying a wholesome supply of water to towns whose position 
and surroundings required it; but, he maintained, that Parlia- 
ment, in idering such , should watch over the interests 
of the inhabitants so deprived, who should have an adequate 
supply secured tothem. At the close of the paper a discussion 
took place in which many members took part. 

LECTURE ON Explosives. — On the evening of Friday, the 
5th inst., a lecture was delivered by Mr. Robert R. Tatlock. 
F.R.S.E., F.C.S., ‘On Modern Explosives and Blasting Agents.” 
The lecture was the introductory one to the chemistry course in 
the Glasgow Mechanics’ Institution, and the audience, which was 
a large one, manifested much interest throughout. The lecturer 
described, at great length, the manufacture, em gee and appli- 
cations of the leading practicable explosives, but dwelt more parti- 
cularly on what might be termed the three rival ones—gunpowder, 
gun-cotton, and dynamite. These substances were contrasted with 
each other as regards their relative safety in manufacture, transit, 
storage, and use, and the physical condition and dynamical effects 
of each were fully discussed, as well as their respective cost. He 
gave it as his opinion that gunpowder was much more liable to 
explode by concussion than is generally supposed, and that most 
experiments which had been made to prove the contrary, such as 
firing rifle bullets through barrels of gunpowder, were erroneous in 
principle, the substance not being sharply jxmmed between metallic 
surfaces, as it might be in a railway collision. On the other hand, 
he held that dynamite was not the sensitive substance it was 
generally understood to be. as, if it were, it would be impossible 
that the large quantity of 6000 tons could be made in a year with- 
out accident. Taking the power of dynamite at the moderate 
estimate of four times that of average blasting powder, this 
quantity would be equal to 24,000 tons of the latter per annum, 
or an entire year’s consumption of powder over the whole continent 
of Europe. It was stated that dynamite was freely conveyed by 
rail on the Continent without accident, while in this country the 
railway companies had sefused to carry it, thereby depriving their 
revenues of many thousand pounds a year, hindering the cater] 
of large contract works in which its use was indispensable, and 
fostering the clandestine conveyance of the substance by private 
individuals. The lecturer held that the refusal to carry it was the 
result of a misconception of its real properties, ard a want of 
knowledge of the opinions, based upon statistics and experiments, 
held by the highest authorities, as to its degree of safety as com- 
axe with other explosives. The new explosive patented by Mr. 

obel, called ‘‘ blasting jelly,” also received some notice. It was 
said to be equal in power to liquid nitro-glycerine, and had the 
advantage of being a stiff, plastic substance, and not more sensitive 
to powerful concussion between metal surfaces than dynamite. 





In speaking of the energy developed by explosion, it was pointed 
out that its source, like that of ail other terrestrial forces, was the 
suo, 
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EEL STEAM LAUNCH. 


MR. D, LEWIN, LONDON, ENGINEER. 





We illustrate herewirh a steel launch of a type now being 
constructed by Mr. D. Lewin, of Poole and London, the 
performances of which have giveu very great satisfaction. The 
boat illustrated is 50ft. in extreme length, and 46ft. on load line. 
The breadth of beam is, moulded, 7ft., and the total depth is 
3ft. 9in., with a stern draught of 2ft. Yin.. The plates are 
throughout of steel, the average thickness being slightly less 
than jin. As will be seen from the illustration the boat is 
arranged with a cockpit forward, and with a small cockpit aft 
the cabin, which is commodious, and is fitted with lavatory and 
water-closet. The engines, which we illustrate in the next column, 
are of a type now common in light high speed Jaunches, the 
cylinders being supported on six wrought iron or steel columns. 
The cylinders are also supported by stays running across the 
boat, the stays being so placed as to form the means of support- 
ing the mahogany cabin, with which the whole of the machinery 
is covered in. The whole of the hammered work in the engines 
is of steel, in order to prevent breakage under the high sped, 
560 to 600 revolutions per minute, at which they run, The 
cylinders are 6in. in diameter, and the stroke is 7in. With 
the above number of revolutions the boat illustrated attains a 
speed of from fifteen to seventeen miles per hour. 

The boiler is of the locomotive type, the barrel being of ,’gin 
steel plates, and the fire-box of Lowmoor plates. The tubes are 
of brass, and with the fire-box, give a heating surface of about 
120 square feet, the fire-grate area being about 1 square feet. 
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The engines described work very steadily at the above number 
of revolutions, but Mr. Lewin has made several launches which 
achieved very high speeds, and which have given the greatest 
satisfaction to their owners on account of their permanently 
maintaining these speeds, with engines of a heavier type, the light 
iron or steel columns being wholly or partially replaced by a 
strong cast iron frame which does not require staying across the 
boat and in which the greater part of the weight is placed very 


low. Engines of this kind have been placed in launches such | 


as those of Sir Francis Gooch and of Mr. Cavendish Bentinck, 
which, while driving an ordinary screw, have worked so steadily 
that no perceptible vibration could be felt in the cabin or on 
deck. It is sometimes the practice to make engines for boats of 
this class exceedingly light, but if the heaviness, n for 


the steadiness and strength of the engines referred to, is placed | 


very low in the vessel, it certainly seems better to put the weight 
there than to take it from the engines and put it into the ballast, 
which is ofteo the result of the laborious production of extremely 
light engines. We recently witnessed the trial of one of Mr. 
Lewin’s launches, the result of which fully supported the high 
reputation these boats have already won. 








LOCOMOTIVE BOILER FIRE BOXES. 
(Concluded from page 230.) 
Stray Bouts, 
WE find that, with three or four exceptions, all who have 
reported to us prefer a good quality of iron for stay bolts. Steel 


has been used in a few cases, Mr. Charles R. Peddle, of the 


Vandalia line, says 
two fire-boxes. It 
form a heal than 
extended trial.” 

Mr. Jacob Johann, of the Tole lo, Wabash and Western Ruil- 
way, has used a soft steel for stay bolts and gives it a preference 
over iron. Charles Graham, of the Delaware, Lackawanna and | 
Western Railway, says that he uses iron for stay bolts, but 
prefers a soft quality of steel; but gives your committee no 
reasons for such preference. The difficulty in tho case of stay | 
bolts does’not arise ordinarily from tensile strains brought upon 


:— I have tried stay bolts of Otis steel in 
worked well: reyuires more hammering to 
iron. I canno; eadorse it without a more 
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LEWIN'S LAUNCH ENGINES. 


the bolt by the steam pressure, but from relative changes in the 
| position of the two sheets through which the bolt passes, caused 
| y a difference in the temperature of the two sheets, and the 

consequent difference in expansion. For instance, if the side 
| sheet of a fire-box expands ina vertical direction of jin. more 
than the outside sheet, then all bolts in the top row will have 

their inner ends forced upward from their original position to 
that extent, and the bolts must spring or bend accordingly. And 
when both sheets again become of the same temperature the ends 
of the bolts are drawn back to their original position. 

Figs. 13 and 14 will serve to illustrate, that of No. 13 repre- 





‘ senting a section of the waterspace and sheets, and Fig. 14an 





|in the direction of J only, while i 
| expansion of the inner sheet in a horizontal direction is jin. 


elevation of the side sheet; A, B, and C, three stay bolts in the 
top row, B being in the centre of the length of the tire box, and 
A and € at the corners. The two sheets being rivetted to the 
mud sing at M, a difference in temperature between the outer 
and inner shee’s above that point wou'd not change the relative 


| position there, but the change would be from that point upward 


in proportion to distance and difference in the temperature 
of the two sheets. Now if that difference is such that the inner 
sheet, Fig. 13, willin the direction of its height expand say jin. 
more than the outer sheet, then the inner ends of the bolts will be 
carried upward out of their proper relative position, towards D, 
to that extent, and conform to 
the dotted line at that point, 
causing the bolt to spring or 
bend, or cause the outer sheet 
to spring outward at E, and 
inward at F, and the inner sheet 
to spring towards G, below the 
bolt, and towards H, above it, or 
all combined ; each conforming to 
the forces applied to each of its 
parts, Ifthe sheet is very heavy, 
or the bolt proportionally too 
small in diameter, all the spring 
or bend will occur in the bolt, 
and if the required spring is 
beyond the elasticity of the 
metal, it will be permanently 
bent upward towards D, and 
permanently bent back again to 
nearly its original position when 
both sheets become of the same 
temperature. From the nature 
of the case the greatest strain 
brought upon the bolt by these 
forces will be at the surface of 
the sheets in the waterspace. 
That at the surface of the 
thickest sheet will be the greatest, 
pn the ae that that sheet 
will spring least, consequent! 
the bolt must Luge aetgte. 
tionally more, or bend ; hence we 
find that in case of breakage it 
ordinarily occurs at the surface 
of the thickest sheet of the two. 
Now in the case of a stay bolt 
situated say half way down in 
the fire-box at I, Fig. 13, the 
requisite spring of the bolt in 
the direction of D, would only 
be one-half of that required of 
the bolts at the top, A, B, C, 
and not of itself sufficient to 
produce injury. If the water- 
space is large, in other words, if 
the bolts are long between the 
sheets, the requisite spring of 
the bolts to conform to the 
requirement of the sheets will 
be obtained without injurious 
lateral s rain. For instance, if 
the bolts A, B, C, were din. long 
between the sheets, Fig. 13, 
their angular position with refer- 
ence to the sheets would only 
be one-half that which would 
occur if the bolts were but half 
that length, the upward move- 
ment of the top of the inner 
sheet being the same in both 
cases, and the liability of the 
shorter bolts to break, over that 
of the longer, would be in pro- 
portion. 

We have considered the in- 
fluences tending to injure the 
stay bolts by differences of ex- 
= pansion in the two sheets in but 
= one direction, Those influences 
operate also in the other, or 
horizontal direction. If the 
inside sheet of a firebox expands 
vertically more than the out- 
= side sheet by reason of its being 
hotter, it also expands more in 
a horizontal direction. This being 
the case, the bolts situated along 
the vertical centre line, as B, 
in Fig. 14, would not be 
affected by expansion in a horizontal direction, as would those 
at A and C. In the case of B, expansion would carry it 
we assume that the 


more than that of the outer, then the inner end of the bolt 
C will be carried ;;in. in the direction of P, and that of A the 
same distance in the direction of 0; while at the same time, as 
previously explained, they would be carried upward jin. toward 
KL ese combined movements would result in a diagonal 

isplacement of the inner ends of these two bolts in the direction 
of Rand § respectively, and if the displacement of B was jin. 


toward J, then that of A and C, diagonaliy toward R and 8, would 
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be nearly one-third greater, and the liability of upper corner stay 
bolts to finally break off is proportionally greater then those 
situated at - © points, of the bolts being the same in 


each case. We find that the upper corner stay bolts in fire-boxes 
break much more frequently then those situated lower down and 
those nearer the vertical centre of the sheets, and we also find in 
numberless cases, particularly in the upper rows, that upon close 
inspection bolts apparently sound show small cracks at the bottom 
of a thread close to the sheet part or all the way round, which in 
the course of time would go through the bolt. We find also that 
where a stay bolt passes through a double thickness of sheet, such 
as a seam, if any considerable distance above the grates, it almost 
invariably breaks off in a comparatively short time, and that 
brea! always occurs at the face of the inside of the seam. 
We believe the causes stated are those that operate in breaki: 
stay bolts, and the metal best calculated to stand these la 
strains referred to without injury is the best. Whether it be 
iron or steel, your committee are not yet prepared to decide. 
Toughness and elasticity are both requisite. To avoid breakage, 
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it is important that stay bolts be of reasonable length, particu- 
larly those in the om 4 part of the box, and that Se diameter 
be proportionate to the thickness of the thickest of the two 
sheets, so that the bolt may have sufficient stiffness to cause the 
sheet to spring slightly in conformity to the lateral strains on it. 
Otherwise the spring or bend will occur entirely in the bolt, and 
in course of time énd in breakage. Owing to the expense of 
drilling, the plan of having small holes through the stay bolts in 
parts where they are liable to break has not been generally 
adopted. The ob jection seems solely to the cost. We recommend 
the use of hollow stay bolts at such points where they are liable to 
break as a precautionary measure, that breakage may be at once 
manifest by the leakage from the hollow at the ends, notwith- 
standing their increased cost. 


For OF THE SHELL OF THE BOILER. 


To the question as to the best form for the shell of the boiler for 
the ordinary eight-wheeled American style of locomotive, we find 
that a large majority prefer the “‘ wagon-top” pattern with one 
domne only. The reasons are given that with this form more of the 
weight of the boiler is carried on the driving wheels and less on the 
truck than in the case of astraight boiler. More steam room over the 
fire-box near where most of it is generated, and a better oppor- 
tunity for cleaning the crown sheet of scale; and in case!of bad 
water, or when muddy water is used in the boiler, it maintains its 
proper level better than in the straight form of boilers. These are 
some of the most important advantages claimed for the “‘ wagon 
top” form. The fact that this form of boiler has been so largely 
used, and is at present in use in fully as large a proportion of this 
style of locomotives as ever before, in preference to the more 
simple form of ‘* straight’boiler,” would seem to be conclusive that, 
on the whole, it possesses some advantages not found in the other. 
On this subject, we find some who differ in opinion from the large 
majority. Mr. Howard Fry, of the Philadelphia and Erie Rail- 
road, says: ‘‘I considor all unnecessary distortions in a boiler bad. 
I have found straight-top boilers to steam as freely as wagon-tops, 
and to carry as dry steam. I therefore consider wagon-tops and 
domes unnecessary distortions.” Mr. Jacob Johann, of the Toledo, 
Wabash, and Western Railway, states that he — straight 
boilers for all classes of engines. Mr. Peddle, of the Vandalia 
line, says: “‘I prefer the straight boiler principally on account of 
its superior shape for strength, as I ider the flattened sides of 
the taper connection of wagon-topped boilers a source of weakness, 
I prefer a dome on the barrel of the boiler to take steam from, and 
a dome over fire-box to give steam room as well as to furnish access 
to the interior of the boiler over the fire-box for inspection of and 
cleaning crown sheet and bars.” The above are some of the 
reasons given why the straight-top boiler is preferable to the 
wagon-top. Your committee, at least a part of it, will not under- 
take to reconcile the views of Mr. Howard Fry and Mr. Peddle, 
quoted above, on the subject of domes on straight-top boilers, 
compared with one having none at all, It would seem that the 
objection to the wagon-top on account of the taper connection, 
as referred to by Mr. Peddle, ought not to be insurmountable or 
even serious, If the flat sides of the fire-box and the back end of 
the boiler can be securely stayed, it is not probable there would be 
much trouble in staying the connection referred to, if builders give 
the matter proper attention. 

A majority of those expressing an opinion favour the straight- 
top boiler for the Mogul pattern of locomotives, and for the four 
and six wheel switching engines, with the boiler made propor- 
tionally large in diameter to give ample steam room, with one 
dome ; for the reason that this class of locomotives carry all, or 
nearly all, of the weight of the boiler on the driving wheels, 
regardless of form, and the straight boiler being the most 
simple, and, if of proper diameter, will afford all the steam 
room required, 





ForM OF THE FIRE-BOX. 


Your committee have been unable to get any facts that would 
be considered new or valuable in regard to a beneficial change in 
the form of the fire-box that could be adapted to the present style 
of locomotive, from that now in general use—the plain rectangular 
form, For burning anthracite coal, the long and comparatively 
shallow fire-box has been found to give the results, and for 
bituminous or the semi-bituminous coals a deeper and shorter fire- 
box gives the best results, all things considered. For a time the 
“water leg” known as the “‘Jauriet fire-box” was largely used 
on some of our Western roads, but frequent and expensive repairs 
in keeping the fire-box in order, with a comparatively small 
saving of fuel, bas resulted in its disuse. The form of fire-box 
known as the “‘ Weston ” boiler has been used to some extent on 
the Lake Shore and Michigan Southern Railway and several other 
roads, but we learn from those most familiar with its use, that it 
has failed to meet expectations in regard to economy in the use of 
fuel, being considered inferior to the plain fire-box. The brick 
arch is used to some extent on a number of roads, mostly in passen- 
ger locomotives, and is as good, or perhaps better, for the purpose 
intended, than any other device. In renders its best service in 
locomotives hauling fast trains and worked es to full capacity, in 
preventing toa + extent unburned particles of coal from being 
drawn through the tubes, and it prolongs the passage of the gases 
from the to the tubes, reflecting heat back into the fresh and 

gases as they ascend, assisting to ignite them as they 





mix with the oxygen that may have passed up through the coals, 
g or that is admitted above the to of the fire, and thus 
ooo’ and giving time for a more perfect combustion ; the 
eated mass of brick acting as an equaliser of temperature. This, 
the oldest device for p ting bustion, is perhaps the best— 
at least as as any other. In the case of boilers that are com- 
paratively e for the work required, it seems to be the opinion 
of a e majority, that even the brick arch is not economical, 
com with the plain fire-box, taking into account the cost of 
renewals, 





PROPORTIONS. 

To our question, “‘ Do you recommend any change in the propor- 
tions of boilers now in general use that will resultin economy of fuel ? 
If so in what particular?” we received no definite answer, other 
than a ion that it might be beneficial to increase the number 
of tubes. It is important to know whether in practice we have 
the best of boiler for a given size of cylinder. In our 
last your committee the opinion that on this 
subject of the best proportions, there was less positive knowledge 
than on any other matter connected with the construction of the 
locomotive, and the result of our inquiry seems to demonstrate 
the truth of the assertion. Are there proportions different from 
those in practice that would result in economy if adopted? is a 
question that has not yet been satistactorily answered, and 
perhaps never will be entirely so, from the fact that in ordinary 

ice the demand on the boiler for steam is constantly varying. 
demand for a few minutes may be at its utmost capacity to 
furnish ; then the next five or ten minutes, not more than one- 
half; the next five not a fourth, and the next ten, no steam at all 
may be required of it ; so on through the whole trip. The demand 
being constant, and quantity the same for each minute during the 
time of work, then it would not be difficult to proportion and 
a boiler so as to obtain much better results from a given 
uantity of fuel consumed than we can under the circumstances 
that ily exist in practice. To obtain all the work possible, 
out of a given quantity of fuel, is the object desired. If combus- 
tion of the gases in the fire-box is imperfect, then to that extent 
fuel and its value are wasted. If combustion is perfect, and the 
heated gases are drawn through the tubes so rapidly that the 
time is insufficient to allow the heat that the tube might otherwise 
take up to pass into the water, that also is a waste, and the remedy 
is to put in more tubes, and thus decrease the velocity of the gases 
through them. If large quantities of unburned coal are drawn 
through the tubes, and thrown out into the air as sparks and dust, 
which in some experiments made a year ago by Mr. Peddle was 
shown to equal 10 per cent. of the oni’ put into the fire-box, then 
large boiler, a lighter draft, and the intervention of a brick arch 
between the grate and tubes, increasing the distance through 
which the particles of coal must pass in order to be carried into 
the tubes, would to a great extent remedy the evil and result in 
economy. The changes suggested would be correct theoretically, 
but in most cases, owing to the varying demand on the boiler for 
steam, good practice would show a eompromise in the size of the 
beiler to be the best—one large enough for all ordinary demands, 
and yet quite small enough, at such times as ap extraordinary 
demand was required for a few minutes at a time. 

In answer to our question as to the proportions for a fire-box of 
a locomotive having cylinders 16in. by 24in. and driving wheels 
5ft. in diameter, to burn bituminous coal economically, the 
answers are quite uniform. With a few slight variations the sizes 
recommended are: length of fire-box, 66in.; height above the 
grate, 60in.; waterspace at grate, one-half give it at 3in. and the 
other 3hin.; space at top, 4in. to 5in.; length of tubes, 11ft. to 
114ft.; diameter, 2in.; number, 155 to 160; diameter of barrel of 
boiler at smallest ring, 48in. to 50in. The fire-boxes of engines 
that are reported as being the most extravagant in the use of fuel 
had waterspace from 2in, to 2hin. It is quite probable that the 
size of the fire-box will, to a certain extent, determine the most 
economical size for the waterspace. The larger the box and 
quantity of fuel in combustion in it, the larger the waterspace 
required, as compared with a small fire-box, would be the opinion 
of your committee; as the intensity of the radiant heat acting 
upon the sheets is proportionate to the body of the fuel—intensity 
being the same in each case for the same quantity uf fuel. The 

of heat through the sheets into the water, in rapidity, is 
in proportion to the difference between the temperature of the 
water and that generated in the fire-box by the fuel in combustion ; 
therefore the greater its intensity, the greater will be the quantity 
of water evaporated or carried upward, from the given surface of 
the sheet in a given time, and the quantity of cooler water required 
to take its place, and the required waterspace to permit a free and 
perfect circulation. 

Your committee su. no changes in proportions of boilers and 
fire-boxes, likely to beneficial on the whole, except to call 
attention to the proportion of heating surface of the tubes to that 
of fire-box. We are of the opinion that in many cases the passage 
of the heated gases through the tubes is made in so short a time 
that much heat is carried through them that, if more time was 
allowed, would be absorbed by the tubes and water sur ounding 
them. As stated before, the passage of heat from one medium to 
another of a lower temperature is, in point of time, in proportion 
to their difference. Now as the heated gases enter and pass forward 
through the tubes, the heat is absorbed and their temperature falls 
in proportion, and more nearly approaches that of the water 
surrounding the tube at that point and the passage of their remain- 
ing heat to the water becomes slower, while the velocity of the 
gases ing through the tubes remains the same for all parts of 
their length, except as it may be affected by condensation from 
loss of temperature, being to that extent less at the forward end 
of the tubes. If then in practice the gases pass into the smoke- 
box at any considerable temperature above that of the water in 
the forward part of the boiler, the tubes should be either increased 
in length or in their number, so as to hold on to the gases as long 
as any more heat can be extracted from them. The lower the 
éemperature of the water surrounding the forward end of the 
tubes, the more will be the heat extracted from the gases, and as 
@ consequence, the cooler they wil) be in passing into the smoke- 
box. It would seem, therefore, that our present practice of inject- 
ing the feed-water into the boiler close to the forward end—the 
closer the better—is correct in theory and good in practice. From 
the information we are able to gather on this point, we conclude 
that in most cases the present proportion of fire-box heating 
surface is not very far from being as good as can be adapted to our 
present style of locomotive under the circumstances of its use, all 
things considered. 

The best proportion of grate for a given fire-box area will depend 
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important that the hydrogen, or rather carburetted hydrogen, 
receives its required oxygen at the top of the fuel, or as low down 
in the box as possible, that time for mixture and combustion may 
be given, either by a light or thin-fire on the grate, permitting 
sufficient air to pass up through it to supply the demand, or by 
admitting it through hollow stays around the sides of the box. 
The former method is doubtless best, provided the firing was 
al such as to admit the right quantity of air, as it is more 
e distributed over the whole surface of the coal on the grate 
than it eould be if introduced around the edges. Gases and solid 
particles of fuel not comsumed before entering the are 
practically wasted, as contact with the surface of the compartively 
cool tubes reduces their temperature below that of a flume, and 
pay out.” Therefore if we cannot induce perfect combustion 
in the fire-box, to that extent fuel is wasted. 

If the fire-box is too small, sufficient time is not allowed for 
combustion before the gases pass into the tubes. If the area of 
grate be too large, the draft through the coals will be sluggish, and 
the oxygen of the air over the surface of burning carbon 
will unite with it in comb and, on arriving at the of the 
fuel on the grate, no unconsumed oxygen is left to unite with the 
carburetted hydrogen evolved from the coal, which, if not supplied 
with air at some other point, and from another source, passes on 
unconsumed and is wasted. Careful tests, and com ns of the 

rformance of locomotives having different sizes of tire-boxes, yet 

oing the same work, and carefully noting the fuel consumed by 
each, would add much to our knowledge in regard to the best 
apr pas We find that the pattern and proportions of grate 
, and spaces between the bars, adopted by the different railway 
lines, differ to a considerable extent, due mainly to the difference 
in the character of the coals used, some form of the rocking or 
shaking grate being used in most cases, The thickness of the 
of the grate varies from lin. to 3 ; and width of air from lin, 
to § of aninch. Some consider the use of a dead-plate occupying 
about 20 per cent. of the grate area at the front of the fire-box to 
be beneficial; while about an equal number consider it of no 
particular advantage. Both may be right, depending = the 
proportion of fire-box to the other parts of the boiler, and some- 
what on the character of coal , and the work performed by 
the locomotive. 





MEANS FOR PROMOTING A MORE PERFECT COMBUSTION. 


To the question as to whether it is beneficial to admit air to the 
fire-box above the grate, in the use of bituminous coal, a large 
majority answer in the affirmative. Those who answer in the 
negative claim that in the use of fine grates, and by running with 
a thin fire, equal if not superior results are obtained. Mr. Johann, 
of the Toledo, Wabash and Western Railway, says: ‘‘In my 
experience with the coal used on this division, it has been found 
that a sufficient quantity of air passes through the grate to effect 

plet bustion, and that hollow stays have a hurtful effect 
rather than otherwise.” Mr. Rufus Hill, of the Camden and 
Atlantic Railway, using a semi-bituminous coal, says: ‘* Have 
experimented in burning smoke, and must say successfully, by 
admitting the air in furnaces directly over the surface of the fire. 
Dispensed with the use of the ordinary door and used an arrange- 
ment inside of fire-box work by a small notched lever placed on 
fireman’s side, or, in other words, an inside fire door. The 
quantity of air admitted in the fire-box, and the manner admitted, 
is a subject that has often been discussed, but from my experience 
I feel confident we can tinally accomplish burning smoke, and save 
some fuel. ‘‘The mileage of the engines experimented with 
showed an increase over the old door arrangement.” Mr. Jas. M. 
Boon, of the Pittsburgh, Fort Wayne and Chicago Railway, says : 
** It is beneficial to admit air above the grate, about 7in. above the 
grate bars, on all sides of the fire-box.” ‘*‘ We are using two square 
inches area of opening to one square foot of grate *surface,” 
** Believe better results would be obtained by more air openings, 
but cannot get more in.” 

Mr. Chas. R, Peddle, of the Vandalia line, says: ‘‘I consider it 
an advantage, especially in diminishing the amount of smoke.” 
“IT consider the best point to put in the holes on the back of the 
box, say the fourth row of stay bolts from the bottom, using tubes 
of 1jin. outside diameter. This will bring the holes about 12in. 
from the grate.” ‘‘ I think lin. area of opening to one square foot 
of grate will do very well.” 

Mr. C. M. Higginson, of the Chicago, Burlington, and Quincy 
Railroad, says in regard to admitting air above the grate: 
“* Decidedly yes. As close above coal as possible on all sides. For 
locomotives the proportion of ‘ hollow stays’ area to grate surface 
should vary with different coals, from one-sixtieth when the fixed 
carbon is 60 per cent. to one-fiftieth when it is 55 per cent. These 
proportions wi!l vary for different coals, and each road can easily 
determine by experiment. It is safe to say that for Western coals 
one-fiftieth is a good working ratio.” ‘‘We have used in con- 
nection with hollow stays, as above, the Jauriet water leg, and the 
brick arch.” ‘The latter is the cheapest and gives the better 
combustion.” ‘*We use hydraulic pipe with a hole gin. diameter 
for the hollow stays.’ ‘‘In a 66in. box we use three bricks 4in. 
by Yin. by 33in. to 36in., placed across the fire-box.” ‘* They rest 
on tubes similar to those used on the Pennsylvania Railroad.” 
** Many of our engines will give a uniform result of 7 lb. of water 
evaporated per pound of coal burned.” ‘‘ The figures are reduced 
to an equivalent evaporation from 212deg. to equalise feed-water 
temperature.” ‘* Under moderately careful firing they make abso- 
lutely no smoke when working steam.” 

These are some of the replies received on the subject of the 
admission of air above the grate. Your committee do not under- 
take to harmonise the different views expressed by those believing 
that the admission of air at such point is beneficial and those who 
do not. The admission of air above the grate can be useful only 
in one particular, to furnish oxygen to unite with the gases 
evolved from the coals that otherwise will not receive it, and as a 
consequence pass through the tubes unconsumed, rendering no 
useful effect. An excess of air is hurtful, from the fact that it 
lowers the temperature in the fire-box, to that extent giving back 
no heat in return, as only the requisite proportion of oxygen will 
unite in combustion with the carburetted hydrogen, and the excess 
of air, whatever quantity that may be, will not burn, but absorbs 
heat and carries it off. The quantity of gasevolved from the coals 
in a given time is constantly varying, in the usual way of firing a 
1 tive. r inst , after coals have been placed in the 
fire-box and subjected to the heat for a few pom the gas is 
evolved from it, and the air passing up through the opening 
between the lumps and particles, it burns with a white clear flame, 











somewhat on the character of coal used, and as there is consider- 
able difference in coal used on the different lines, we can fix no 
standard applicable to all, or to any considerable number of cases. 
Anthracite or other coals containing comparatively little hydrogen 
need more grate area and less total area of fire-box above the fuel, 
but more tube surface, comparatively, than in the case of coals 
containing a large proportion of hydrogen, for the reason that as 
the combustible part of the coal is mainly solid carbon, it is burned 
on the grate, and the combustion is nearly or quite perfect there ; 
consequently there is nothing bustible at any considerable 
distance above the top of the fuel, and as there is nothing com- 
bustible remaining in the gases to prolong or further increase their 
temperature, their heat will be as readily imparted to the water 
through the surface of the fire-box. On the other hand, hydrogen 
being evolved or separated from the solid coal before combustion, 
it must burn above the top of the fuel, and must unite with the 
proper proportion of oxygen before combustion takes place, and 
as the two do not mix rapidly, more or less time is required to 
complete their mixture, so that combustion may be as perfect as 
possible, Time and space being necessary, it must be provided in 
area of fire-hbox above the top of the fuel. If the area is large, 
the time allowed will be in proportion, and the passage of the 
gases through the space be proportionally slower. Also a less 
quantity of unburned coal will be carried to the tubes. It is 








the bustion being then nearly or quite perfect. If air is then 
admitted in considerable quantities above the grate, it serves no 
useful purpose at that particular time, but rather the contrary. 
Then, in a few seconds more, several shovelfuls of fresh coal are 
thrown in, filling up or covering over the small air openings 
between the coal on the grate, cooling the interior of the box to a 
certain extent, and at the same time the gases from the fresh coal 
are evolved, needing a supply of oxygen, without which they will 
not burn. Yet that supply of air is to a great extent cut off at 
that particular moment by the closing of the openings from below, 
as stated ; and if air is not admitted above the grate, in liberal 
quantities, combustion of the gases is not ee or only in 
part, and the result is a cloud of smoke, until the greater portion 
of the is driven off, and air again finds its way up through 
the , to give the remainder of the gases the requisite oxygen 
for their perfect combustion, this operation being repeated every 
minute or two, or oftener, while running. 

As about one-third of the heating value of bituminous coal is 
the combustion of its gases, it is of very considerable importance 
that it be acomplished with the least possible waste; yet the 
difficulties to be overcome, to a 4 that end, are greater 
than are generally acknowledged. The difficulties are in supply- 
ing the requisite quantity of air to the gases, at the right 
and place, needed for their perfect combustion. ,.‘* through the 


grate and the coals on it, we find that at the? e that most 
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intaletts ust when it is the most difficult to get it in that way, 
and when ‘ie least quantity will be supplied. If through fixed 
openings above the grate large to admit 
uantity needed ata given time, then too much is admitted when 
the minimum only i uired, If we depend for the requisite 
ly from both sources, the case is not altered in effect. Perhaps 
tter arrangement can be ad in than a sort 
of compromise between admi too much bey ud the ——_ 
is required, and too little when the maximum is needed. Th 
of such openings above the grate to yrs “ye object best 
will vary with the kind of coal used, and gett determined 


by test or experiment in 
"Tous committee are under erage to Mr. Howard Fry, of 


the Philadelphia and Erie; Charies Graham, of the Delaware, 
wanna aod Western Railway ; 3 Jacob Johann, of the Toledo, 
Wabash and Western Railway; James Sedgley, of the Lake 
Shore and Sey 7 eg way ; Charles R. Peddle, of the 
Po Bagg e, and others, for drawings and ske furnished in 
xplanation —— presented in their to us, and in 
illustrating the differen’ oS ~ locomotive assigned us for 


investi 
te Weuss, Master Mechanie J effersonville, Madison and 
Indianapolis Railway ; 
JACOB Fomine Master , A Wabash Railway, 
8. J. Haves Superintendent of Motive Power, Tlinois 
Central Railroad ; 
Cuas. R. PEDDLE, Superintendent Motive Power, Terre 
Haute and Indianapolis Railroad ; 
N. E. CHAPMAN, Master Mechanic, Cleveland and Pitts- 
burgh Railroad, Committee, 
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2817. Improvements in Harr Cioran Looms, Edward Joshua Bicknall, 
Providence, Rhode Island, U.8.—A communication from Martin Ransom 
Kenyon, Providence, Rhode Island, U.8.—24th July, 1877. 

3092. —— in machinery for Sp.irrine Stone or other materials, 
Gerard Wenzeslaus von Nawrocki, Koch-strasse, Berlin, Germany. ay | 
communication from Gottlieb Johannes Schmidt, Gaumitz, Germany. 
—Mth August, 1877. 

3116. Improvements in the manufacture of Breap and in machinery or 
seeorenee connected therewith, Archibald Clark, Glasgow.—16th August, 


8156. Improvements in Governors for steam engines, ae Hurford 
Sparkes, Hillview, Wellington, Somerset.—20th A 

3210. Improvements in WiRE-DRAWING MacuHinery, iilfam. Robert Lake, 

don. — A communication from Joseph 


Lon 
Sprague Winsor, Providence, Rhode Island, U.S. 

321 ees in Kris and in apparatus employed in burning 
bricks and other plastic forms, John Foster and Uharles James Foster, 
Normanton, Yorkshire. 23rd. August, 1877. 

3287. Certain improved apparatus for PREVENTING Fraup in the Recerpr 
of Money, John Britten, Camberwell, Surrey. —29th August, 1877. 

3331. The PREPARATION and EXTRACTION of ALCOHOL, Erner, Fuse. Om, 
and Acetic and other Acips from Locust Brans and Locust Mgat, and 
a novel medium for Fitterine Liquips produced or used in the above 
process, Henry Garth, Clement’s-lane, ages and John Ostler, High- 
street, Kingston-upon-Hull.—1st September, 1 877. 

8351. A new construction of Skates, Johann Peter Becker, jun., Rem- 
scheid, Germany.—3rd September, 1877. 

3386, An improvement in a New Form of Lamp for burning ffine or 
mineral ois, either in magic lanterns, the public streets, iietonees, 
rooms, &c., be called the “‘ Triplexicon” lantern lamp, William 
Charles tal Hoxton-atreet, London.—5th September, 1877. 

3438. An improved TricycLe to carry two persons, William James Steven- 
son Sti , St. Peter’s-green, ‘ord. 

3409. Improvements in the TerMinaL Ornaments of the pillars of 

ds, cots, and , and other metallic pillars, and in 
attaching the said ornaments to the said pillars, Rowland Francis 
Heath, Birmingham. 

3411. A new or Seproved Compounp for introducing into steam boilers 
and other vessels containing steam for preventing priming, also for 
preventing and removing ineustetion and corrosion therein, and eco- 
nomising fuel, also applicable as a lubricant for cylinders and valves, 
James Bean, Manchester. 

3413. Improvements in machinery for Supurcrinc Layers of Woot and 
other materials to Pressure, William Bainbridge Brooker, Park-street, 

Lancashire.—8+h September, 18’ 


Bootle, 77. 

3417. An improved machine for Diaotna Potatogs, William Allan, Pres- 
tonkirk, Haddington, N.B. 

3419. Improvements in MANGLING, CALENDERING, or FrinisHinac LINEN 
and ~— os a Fisher, Dundee, Forfar, N.B. 

3423. .™ y for turing Natvs, William 
Robert 8 ton-buildi London.—A communication from 
mg Buses, Middleborough, Massachusetts, U.S. — 10th September, 
1 

8429. Improved means or apparatus - Lusricatine Sxarrs and other 
moving parts of machinery, Mart; berts, Bath. 

ba Fea I~, improved process or the aopahatioit pa se Mustin and other like 

‘or use as Winpow Bwtnps and for similar purposes, Alonzo 
Bart Genes a -buildings, London. 

8483. An improved manufacture of ROJECTILES for ordnance, Thomas 
Edward Vickers, Sheffield. —11th September, 1877. 

8435. Improvements in or applicable to Boots, SHoxs, and other Covrr- 
1nos for the Fret, to render the same damp and water-proof, William 
Jolley and Thomas Hargreaves, Heaton Norris, Lancashire 

= An improved Vatve for pumps, George Massey, Smethwick, Stafford- 
shire. 

3439. Im 
BiB 

















Hy wen in Stream Enoine Lusricators, James H 
Great Horton, Bradford, and Francis Butterfield, Dudley- 
radfond, Yorkshire. 

sess, tee verments in THROSTLE Frames, John Clayton Mewburn, Fleet- 
street, London.— A communication from Jean Glorie, Lille, France. 

8446. Improvements in the as of Coat Gas and in the treat- 
ment of the jiacal liquor obtained in such manufazture, Frederic 
John Mag oe: Brentford, Milldlesex, and William Thomas Sugg, Vincent- 

it, Westminster. 

3446. Improvements in Caps or Covers bottles, flasks, and other 

analogous vessels, and in the means employed for effecting the same, 
Clement Ellis, Glasgow. —12th September, 1 1817. 

3449, Improvements in Tuyeres for blast furnaces and other furnaces and 

oust hates Francis amey Lloyd, Wednesbury, ey ay pe , 

I or appara or Piartine Fasrics, 
Barkly ’ Charles Wilson, London. if i 

3453. Improvements in Currer Guipxs for pile fabric cutting machines, 
Arthur Orrah, Huddersfield, Yorkshire. 

3455. Improved age for MARKING and TesTine CHEQUEs or Drarts, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Frederick Grafelmann, Middle Village, Queen’s County, New York, 
U.8.—18th September, 1877. 

8459. Improvements in Pincers, Herbert John Haddan, Strand, London. 
—A communication from Aaron Francis Stowe and Moses Pettes, 
big wr be ay “te U.S. 

3461. Improvements in PHoToGRaPHic APPARATUS, Dominique Scotellari, 

Chance ah London. : ' 

8463. Improvements in and relating to MeTaLiic Fence STANDARDS, and 
in the mode of maintaining them in a vertical position, Isaac Dixon, 
Windsor Ironworks, near Liv 

3465. Improvements in OPEN FIREPLACES for heating phage venti- 
lating and po rer dl the heat in rooms, and in the apparatus and 
—-_ connected therewith, Henry Percy Holt, Royal Insurance- 


g8, 8. 

3467. Improved machines for Puycninae and Rivettine LARGE or Heavy 
Pirate Work, such as ers and the frames and platework of iron s 
steel ships or vessels, Arrol, Dalmarnock Ironworks, @ 

8471. Improvements in machines for Ironine and PoLisHINe Saint 
Fronts, Alexander Melville Clark, Be vice nny London.—A commu- 
nication ate. Henry Monk, Troy, Rensse! New York, U.8S:—14th 


September, 

3473. Improvements in and connected with Vatves for steam and other 
engines, William Bow, Paisley, Renfrewshire, N.B. 

3475, Improvements in machinery for REMOVING the Pret or Skin from 
Potatoes and other vegetables while mashing the same, Carl Dressler, 
Schierstein-on-the-Rhine, Hesse-Nassau, Germany. 

3477. Improved arrangements applicable to Liqueun: and other Cases, and 
to wabieehenan or holders, Thomas McCormick, Brewer-street, Golden- 


uare, London. 
8497. Improvements in Toy-watcues, Johu H eg one Lincoln’s- 
George Powell, 


inn-fields, London.—A communication from John 
Phiiadelphia, U.S. 
8481, Improvements in Bayonets, Benjamin Franklin Stevens, Traf: 
ones, London.—A communication from Edmund Rice, Cam Canbrides, 
assachusetts, U.S. 











yvvoments ‘in the manufacture of Buttons, chiefly linen, | 
Birmingham. t 


“Sa other Oehar favre. Will William Empson and John Brant, 
3487. Im =} in reg TSLEGRAPH APPARATUS, Alex- 
andre and Stani William Meldon de Sussex, Grosvenor 
‘Hotel, Buckingliam Palace-road, London. - 15th- | 
2489. Improved apparatus or appliances for ELEVATING snd DELIVERING 
particularly bulk cargo, Thomas Robinson, Widnes, Lanca- 


2101 "Teprovennsate in Smooruino Irons, Robert Reid, Glasgow. 
95. Im ments in the manufacture of att avwe A Lace Rt en Rm and 

ae e articles, and in machinery Tatterd Nottin or effecting the same, 
Francis “Wilson, Ilkestone-road, Ratf: Nottinghamehires 17th Sep- 


tember, 1 
3501. Anew or improved Stencu-TraP for og tye Ne e escape of effluvia 
Soe Seen, sewers, and other places, Josiah Smith and Eli Baker, Bir- 


35u8. an improved Sarery - for the transportation of eggs, Redmond 
3505, mprovements in Foa Ataan or AUDIBLE SIGNAL MecuanisM, Henry 
A communica’ from George 


( - 

F ssteald Montreal, Qui 

3509. inaggoneennis in ay maneinabens Pavino oe Brocks, Press, 
Emery WHEELS, GRINDSTONES, and o pen rom ph nee or semi- 
dry and in the machinery or a) 

James Hodges, Bagshot, Surrey, and James iitfamn But 

Middlesex. 


$511. Improvements in SxHovets and Scoops for domestic use, Henry 
New! , St. Helena-place, Bermondsey, Surre 
3515 Improvements in apparatus for Fussune 
Welsh, Billiter-street, don.—18th 
vement in the manufacture of Umpretia and Paraso. 
illiam Leggoe, Rotherham, Yorkshire. 
8522, Improvements in the manufacture of Hoors used fer securing bales 
and casks, and for other similar purposes, Edward Hale, Wigan, Lan- 


cashire, 
8524. An improved apparatus for Maxine Metat Sprinas for locomotives, 
railway ca , and ons, and for other vehicles, William Thomas 
lsover-hill, Sheffield. 
ture of Incots, PLATes, and BLocks 
a ship and fort armour, and other purposes, James Yates, Rotherham, 





r, vey illeaden: 


{1QUIDS, Stanley Kemp- 





8530. Improvements in apparatus for Prerarine Sire or Sturry from 
which cement is made, Vitale Domenico de Michele, Westminuster- 
chambers, Westminster.—19¢h September, 1877. 

8532. Improvements in Looms for weaving fire hose and other fabrics, 
Alexander Melville Clark, ©han aon London.—A communication 
from Benjamin Levi Stowe, New 

3534, Am improved Borer TUBE ieee and Braper CoMBINED, 
Robert Williams, Sunderland, Durham, 

$540. An improved FasTenino for Soxrrairgs, applicable also for purses, 
page, and other like articles, Richard Hooper Allen, Handsworth, Staf- 


mo ya in the mechanism for Ratna, Lowerino, and 

ARRESTING ROLLER Buinps, and in brackets or — for such blinds, 

the said improvements being applicable also to ous purposes, 
James Johnson, Wednesbury, Staffordshire. 

oe Improvements in Botts or Fasrawines for the fish-plates of the 

railways, and in machinery to be used in the manufacture of 

the said bolts or fastenings, John Edward Rogers, Smethwick, Staf- 





Inventions Prowcted, for Six Months Nas the Deposit cf 
Complete Specifications 


8680. Improvements in Linines for HorsesHOEs, Herbert John Haddan, 
Strand, London.—A communication from Gustave Adolphe Kistner, 
Plagwitz, Leipzig, Germany.—28th September, 1877. 

8683. An improvement in apparatus for TRANSMITTING COMPRESSED AIR 
to Movine Macuives, and to an improved Rake for withdrawing sub- 
stances from highly heated retorts, Sydney Pitt, Sutton, Surrey.— 
A communication from Thomas Fitch Dowland, Green Point, Brooklyn, 
U.S.—28th September, 1877. 





Patents on which the Stamp Duty of £50 has been Paid. 


8890. TeLEGRAPHING, Henry Christopher Mance, Magdala-terrace, Manor- 
, Brockley.—8rd October, 1874. 

8438. Sranceions, &e., Sampson Chapman, Stratford New Town, Essex. 
- Oc! 

3368, “MACHINERY for Curtixe Strong, &c., William Henry Thompson, 
Islington, London.—2nd October, 1874. 

8414, Fire, &c., ALARMS, Frederick Herbert William Higgins, Cornhill, 
London, 6h October, 18 

3433, INDIA-RURBER Mars, Isaac Blue Harris, Castle Mills, Fountainbridge, 
Edinburgh.—7th October, 1874. 

3434, LETTER-PRESS PRINTING mesg William Edward Newton, 
Chancery-lane, London.—7th October, 

3454. Heatino Box Irons, Frederick Stitchbury, Vicarage-road, Leyton, 
Essex.—9th October, 1874. 

3495. WorkINno Sianats of Rartways, John Stinson Farmer, Canterbury- 
road, Kilburn, London.—12th October, 1874. 

3569. WorKino of Rattway Points, &c., John Stinson Farmer, Canterbury- 
road, Kilburn, London.—17th October, 1874. 

3448. SLEEPING Berrus, Thomas Johnson, Poplar, Middlesex.—8th Octo- 


1874. 
= "Sas Linzs, &c., George Edwin Mewis, Birmingham.—1l0th October, 


8400. RE age William Cotton, Loughborough, Leicestershire.— 
6th October, 

= gery name Maurice Mondon, Boulevard de Clichy, Paris.—7th 

= Baeriina Fasrics, &c., Foster Connor, Belfast, Antrim.—7th Octo- 

8422, EARTHENWARE Borries, &c,, Thomas Murray, gpa Mid- 
lothian, and Spencer Crighton, Manchester.—7th October, 1874. 

$442. BREECH-LOADING FiRE-ARMsS, George Jeffries, Sarthe. 8th October, 


1874. 

mo Currma, &c., O11, Cakes, Isaac Cowley, Hull, Yorkshire.—6th Octo- 

ad i Eartu Croset, &c., George Green, Ipswich, Suffolk.—6th Octo- 

8415. Lar WELDED Iron Tubes, George Henri Marc Muntz, Church-hill 

House, Handsw: .—6th October, 1874. 
$425. CooLING, &c., Joshua Siddeley and Frederick Noel Mackay, Liver- 
1.—7th October, 1874, 

3435, MouLDING, &e., GranuLaR Suear in Brooks, August Friedrich 

Wilhelm Partz, Oakland, Alameda, California, U.S.—7th October, 1874. 

3446. ARTIFICIAL Fuet, Thomas Edward Hi eath, Thomas Evens, and 

Edward Heath, Cardiff.—8th October, 1874, art 

—8th 


Tho 

8449. FouR-WHBELED CARRIAGES, James Dakers, Aberdeen, 

October, 1874. 

8472. AMMONIACAL Sarts, Henry Young Darracott Scott, Haling.—9th 
October, er, 


8487. CHARGING, &c., * en William Foulis, Glasgow, Lanarkshire, 
N.B.—l0th October, 1 " ! 





Patents on which the Stamp Duty of £100 has been Paid. 

2692. Praintina, &c., TexTite Fasrics, &c., John Lightfoot, Lowerhouse, 
Burnley.—12th October, 1870. 

2689. Looms for Weavina, John Hodgson, Thornton-road, Bradford, and 
James Broadley, Heaton, Yorkshire.—11th October, 1870. 

EAVING, Page vested Bracewell, John Bullock and George 

Whi er, Lancaster.— 

= ‘ourne Woop, William Ellis, South ‘Lambeth, Surrey.—8th October, 


Notices of Intention to Proceed with Patents, 


2069. LANTERNS, Robert William Brett, Hertford. 
2072. Drepare. et oe William Ro! Lake, Southampton-buildi 
on.—A communication from Daniel Moor. 
2077. UninaLs, Benjamin Joseph Barnard Mills, Southampton-buildings, 
— —A communication from John Walter Osborne.—28th May, 


877. 
087, pe Borers, Benjamin Harlow, Macclesfield; Cheshire.—29th 


May, 1 
2008 Gornaa, &c., Pavine Stones, Thomas Madderson and Benjamin 
7 evilkiueon, Great Ayton, Northallerton. 
2108. VenTILATING Mines, &c., William Henry Thwaites and Alexander 
Stewart, Vulcan Ironworks, Bradfo ‘ord.— Partly a communication from 
gigi, Vena Tee ma alend oh d George Scope, Need 
ERMIN TRAPS otcutt, an e - 
ham Market, Suffolk. - 
2123. Boat Davits, William Alexander B: Chenqerz une London. 
2125. Preventina Waste, &c., of Water, William M’ Smeaton, New- 
d, London:—lst May, 1877: 
2132. Suppiy of Warer to WATER*CLOSETS, son Ene, Daibesbene, 
34, CLOTH-8TRETOHING Macuine, William ke, Southampton- 
= 8, London.—A communication from aonade Garnier.—lst June, 


2154; Wire Srratver and Retarver, John Hdward Stone, Peasmarsh and 
Samuel —_— Rye, Sussex. 
2158, Steam and other Motive Power MByoinxs, Philip Gibbons, Henry 








— Gibbons, and Heinrich Adolph Hulsenberg, Wantage, Berk- 


ose "Bixne, &c., Leedham Binns, Grove House, Oakenshaw, Low Moor, 
Bradford.—2nd. June, 1877. 


, 2172. Purers, &e., John Henry Johnson, Lincoln’s-inn-fields, London.—A 


communication from Charles Newbold Thorpe.—4th June, 1877. 

2198. PorTLAND CEMENT, Henry Reid, Bexley Heath, and William Smith, 
Waterloo-road, Dublin. 

2199. Sroves and Ranoes, Robert Crosthwaite, Upper Thames-street, 
a and John Robinson Crosthwaite, Union Foundry, Falkirk, 


bag Lamps, He ate ag Haddan, Strand, London.—A communication 

7m 

bats ne Packinos, Edward Turner, Cannons Marsh, Bristol.—6th 
‘une, 1877, 

2287. Moutpine and Castine Busues for Carts, James Smethurst, War- 

eshire.—8¢th June, 1877. 

2300. Etastic Fasric, Charles Cotton, Derwent-strect, Nottingham. 

ye ae William Cotton, Loughborough, Leicestershire. 
—13th J 

= Casker for Houpina Rees, &c,, Edward MacEwan, Mauchline, 


a SUSPENSION - rgemainies &c., George Stevenson, Wantage, Berkshire. 

—1lith June, 187 

meh a Macuuinzs, John Franklin Allan, New York, U.S.—15th 

une, 1877. 

23865. UMBRELLAS, &c., Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—A communication from Messieurs Teste pore, tils et 
Pichat. — 19th June, 1877. 

2432. Sreer, Alexander Melville Clark, Chancery-lane, London.—A com- 
— from Léon Krafft and Hippolyte Julien Sauve,—22nd June, 


87 
2480. GaLvanisIne Suet Iron, Richard Heathfield, Birmingham. 
2487, Cotumns, &c,, William Robert Lake, 3 Lon- 
don.—A communication from William Henry Drake and Peter Bonnet 
Wight.—27th June, 1877. 
aan er for Weavine, Fredinand Henry Ziffer, Manchester. —20¢h 
wne, 1877, 
srl Rassix0 Gras, Benjamin Schofield, Dewsbury, Yorkshire.—-14th July, 
18 





2720. SyncHRontsine or Setrina Cocks, &., George Lund, Pall Mall, 
Westminster,—16th July, 1877. 

2806. Furnace-Grate, William Arena Martin, Charterhouse-street, Hol- 
born Circus, London.—23rd July, 1877. 

2817. Harn CLoru Looms, Edward Joshua Bicknall, Providence. Rhode 
me communication from Martin m Kenyon.—24th July, 
187 

2862. Fetiogs, &c., Alfred Beck and Thomas Warwick, Birmingham.— 
26th July, 1877. 

ae Hackuina Macuines, Robert William McDowell, Belfast.—27th 
July, . 

2883. _ and SicNALuinc, James Leonard Plimpton, Bedford- 
place, Russell-square, London. —28¢th July, 1877. 

sag ey Envevorgs, Alfred Mackrill, Whitefriars-street, London.—31st July, 


2980, Paeraniso, &c,, VEGETABLE Fisrovus se Edward Charles 
Théodore Blake, Brixton, Surrey.—8rd August, 187 

$138. Boxes ior SHAFTING, Joseph Tomlinson, Black Hawk, Colorado, 
U.8S.—17th August, 1877. 

$147. Lusricatina Footsteps, &c., John Greenwood and Holland Taylor, 

dham,—18th August, 1877. 

$161. Sreeriwa, &c., Sarrs, John Clayton Mewburn, Fileet-street, Lon- 
don.--A communication from Jean Vaselli.—20th August, 1877. 

$203. VenTiLatine Sarps, &c., William Henry Dupré, Jersey. 

3210. WIRE-DRAWING MACHINERY, William Robert Lake, Southampton- 
buildings, London.—A communication from Joseph Sprague Winsor. 
—2srd August, 1877. 

3228, RoLuers for Drawn, &c., Frames, George Washington Robertson, 
Dundee, Forfarshire, N.B. 

$237. Steam Excines, James Shanks and James Gordon Lyon, Arbroath, 
Forfarshire, N.B.—25th August, 1877. 

$247. Sprinos, Edward McCann, Sheffield.—27th August, 1877. 

3287. Preventina Fraup, John Britten, Camberwell, Surrey.—29th 
August, 1877. 

8368. Scoot Desks, Horace Palmer Colman and John Glendenning, 
Norwich.—4th September, 1877. 

8398. REFRIGERATING, George Clapp Roberts, Chancery-lane, London. 

3402. Printinc Ink, Thomas Howard, Wretton House, Norfolk.—déth 
September, 1877. 

8413. SuBsectine Layers of Woon, to Pressure William Bainbridge 
Brooker, Park-street, Bootle, Lancashire.—8th September, 1877. 

we Manotine, &c., John Fisher, Forfarshire, N.B.—10th September, 


3432, ORNAMENTING Surraces of Cuina, &c,, Edward Guest, jun., and 
ben AST, Guest, Brettell-lane, Kingswinford, Staffordshire.—11th Septem- 
ber, 

3439. Steam Enorne Lupricators, James Hodgson Butterfield, Great 
Horton, and Francis Butterfield, Dudley-hill. Bradford. 

8440. Maxine Bricks, &c., Thomas Gilmour, Kilcattan, Bute, N.B.—12th 

September, 1877. 

3463. ee Fence Stanparps, Isaac Dixon, Liverpool.—l4th Septem- 
ber, 1877. 

8473, VALVES, Willlam Bow, Renfrewshire, N.B.—15th September, 1877. 

8491. Smoornine Irons, Robert Reid, Glasgow. 

3495. Lace, Francis Wilson, Ilkestone-road, Radford.—17th September, 


187 
8526. Ixaors, &c., James Yates, Rotherham, Yorkshire.—l9th September, 
1877. 


3532. Looms for Weavino, Alexander Melville Clark, Chancery-lane, Lon- 
i. —A communication from Benjamin Levi Stowe.—20th September, 





1877. 
=, ENTILATOR, &¢., Richard Searle, Cheltenham.—22nd September, 


8680. Lin1ne for Horse-sHoes, Herbert John Haddan, Strand, London.— 
A communication from Gustave Adolphe Kiistner.—28¢h September, 
1877. 





an interest in opposing any one of such a wr senger 
shoul lennonect in writing of their objections to such application at 
= office of The 'Teondbnens of Patents within twenty-one days after 
te. 
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6th October, 1877. 

5022, 10d.; 5042, 8d.; 393, 8d.; 423, 2d.; 472, 6d.; 530, 6d.; 585, 2d.; 653, 
6d.; 663, 6d. 715, 4a.; 721, 8d.; 736, 6d.; 752, 10d.; 759, ud.; 766, 4d.; 772, 
6d.; 775, 6d.; 782, 6d.; 791, 6d.; 793, 2d.; 795, 4d.; 796, 6d.; 799, 6d.; 803, 
24.; 805, 6d.; 809, 6d.; 811, 6d ; 815, 6d.; 818, "6d.; 821, 6d.; 822, 4a; 824, 
6d ; 8395, 6d.; 832, 6d.; 837. 10d.; 838, 6d.; 839, 6d.; 843, 6d.; 847, 6d.; 851, 
10d.; 854, od.; 855, 2d.; 857, 6d.; 858, 6d.; 859, 6d. ; 860, 2d.; 861, 6d.; 862, 
2d.; 864, "2d.; ” 965, "éd.;' 866, "od. :'867, 6d.; 868, "6d.;'869, 4d.; 870, 2d.; 871, 
6d.; 872, 2d.; 873, 2d.; 874, 44; 877, 4d.; 878, zd.; 879, 4d.; 880, Gd.; 881, 
2d.; #82, 8d.; 883, 6d. ; 881, 6d.; 885, 2d.; 888, 4d.; 889, 8d.; 890, 6d.; 89: 
2d.; 893, 2d.: 894, 6d; 896, 2d.} 898, 4d.: 899, 4d.3 900, 2d.; 901, 4d ; 902, 
6d.; > 906, 4d.; 909, 2d.: 910, 24; Ll, 4d.; 912, 2d.: 913, 2d.; 911, 
6d.; 915, 2d.; 916, 2d.; 918, 2d.; 919, 6d.; 920, 2d.; 921, 6d.; 922, 2d.; 924, 
2d.; 925, 6d.; 926, 2d.; 927, 6d.; 982, 2d.; 938, 6d.; 934, 2d.; 936, 6d.; -. 
4d. ; 988, 2d.; 940, 2d.; 941, 2d.: 944, 6d.; 044, 6d.; 945, 6d.; 947, 6d.; 
10d. ; 949, 6d; 950, 2d.; 951, 2d.; 953, 4d.; 954, 4d.; 955, 2d.; 958, 4d 5 Ho 
6d.; 971, 6d.; 1024, 6d.; 1040, Gd ; 1057, 4d.; 1165, ‘6d. ; 17 88, is. 2d. ‘1811, 
3 108, Od. 2314, 6d.; 2375, 4d.; 2442, 6d.; 2443, 6d.;. 2497, "sd. ; 2682, 8d. : 
2752, 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums ex: ls. must be 
remitted by Post-office Order, made payable at the Post-office, 5, Hi - 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Sou 
ampton-buildings, Chancery-lane, London. 











ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tu ENGINEER at the office oy 
Her Majesty’s Commissioners of Patents. 





3'74. TransmiTtinc AND Printino TeLecrapaic Messages, &c., &. 
Witliams.—Dated 29th January, 1877. 8d. 
A vertical revolving disc has on one side radiatin ng 

ren cand aes to the. letters) in which types are held by elastic bands 

a their sides, so as to be movable at right les to the edge 
of the disc when struck by the teeth of a percussion whee 
with the disc. A number of e Carga oy ee are arranged in a circle a 
the inner side of the side-frame ; ‘orms a short local circuit when 
one terminal of the batte: 
which is fixed y, oe 


square channels 


ry passed over a non-conducting slab, = 
other tarmsinal (after passing round the magn 
makes contact. Round the circle of types is a flat metallic bend Olt ited 
the “ guide ledge,” which — the types not required clear of the 
paper, and admits through a slit in it opposite ie one.S oe 
type required, which passes ib peter on the other aes of the led The’ mot 
its = Sree ewe go : ence yl position. The moti 
power is o! m a ras. compound electro-magnet ; 
small letter electro-magnet is taade, 





hom oath 
e corresponding trp. is bneched 
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down and the type wheel begins to revolve. A‘frame of form is 
provided for the . The operator moves pencils of over the 
writing slab in fashion, making the necessary contacts for 


i 
direct, to give a regulated po of water at each action without use of 
service cisterns, and save waste ; also, a double disc piston equilibrium 
valve with lateral inlet port of special form, &c. 


‘484. Raisixo anp Lowerino, H. Cherry.—Dated 5th February, 1877. 8d. 


This consists in use of a cylinder and piston connected by a chain with 
a drum in a casing on the end of the cylinder; the drum’s motion is 
transmitted by its azis to the exterior of the casing. The slide valve is 
made preferably of circular periphery, and rotates in a cylindrical 
in which the ports are formed. 


490 Raisine Scarroipine, Roors, &c., J. J. Lish.—Dated 5th February, 
1877. 


tae re 
This relates to improvements on No. 1621 of 1873, and chiefly to use of 
jointed nuts with antifriction rollers, capable of being taken off or put on 
the screws laterally. Instead of screws and nuts, toothed racks may be 
used, with worm pinions mounted in frames, which can be put on or 

taken off the racks, similarly to the nuts. 

404. Execrric Lamps, &c., P. Jablochkoff.—Dated 6th February, 1877. 6d. 
An “‘electric candle” is formed of two el rods of carbon sepa- 
rated by a pact insulating subst. difficult of fusion, as kaolin, in 
which they may be embedded. The lower ends of the carbons are heldin 
pieces of copper tube, separated by asbestos, and the ends of these tubes 
are pinched between two limbs of a screw vice ; the whole is placed in a 
non-conducting base. Colouring matter for the light may be introduced 
into the insulating material. Several lamps may be placed in one circuit. 
407. Exursitinc ADVERTISEMENTS, C. L. A. Coutwre.—Dated 6th February, 

1877. 6d. 





Behind a sheet of glass in a frame, advertisements are shifted continu- 
ously or intermittently, being fixed on an endless cloth passing round 
rollers above and below, the upper of which is moved by clockwork. Or 
the advertisements may be on cards joined as in ——— machine ; and 
a square or polygonal roller at the top raises and lowers them (they are 
folded on each other below). The clockwork also moves hands on a dial, 
and actuates a cuckoo, dummy figures, &c. 

5083. Wissowine anv Sirtine Tea, J. P. Brougham.—Dated 6th February, 
1877.—(Partly a communication.) 6d. 

The tea is supplied through a hopper to an inclined service tray 
(vibrated by a clapper wheel below), and falls from it on the higher end of 
a vibrating set of two or more long, flat sieves, bolted one above another ; 
a plain flat-bottomed tray below carries off the dust and small particles. 
The front part of the sieve frame is hung by a rocking screw, coupling 
rod, and stirrup strap, and the back part by leather straps passing over 
rocking pulleys. The to-and-fro oscillation is given by means of two con- 
necting rods and eccentrics on the main motive shaft. A blast of air 


‘from a rotary fan crosses the tea in its fall from the service tray on to the 


sieve frame. 
504. Siawaiine, R. Roscoe.—Dated 6th February, 1877. 6d. 

This is to obviate irregularities (arising from temperature) in the wire 
or chain connecting hand-lever with semaphore. A serrated horizontal 
bar is attached at one end to the wire, and at the other toa tension 
he ay’ A pawl on a rod connected with the hand-lever diops into one 
of the teeth when the lever is drawn over to lower the semaphore arm to 
safety, and when the lever is pushed back, the pawl is by lugs on each 
side riding » the upper sides of two inclined movable bars taken out of 
the tooth, and the serrated bar lets the semaphore return to danger. If 
the wire has contracted, the pawl takes into a tovth further off from the 
semaphore arm, and conversely in the case of expansion. 


507. Stream Enoines anv Vatves, L. Perkins.—Dated 6th Februa:y, 1877. 
10d. 


This relates, inter alia, to mounting a valve loosely on the top of a valve 
rod, which passes down through a stuffing-box, and has a positive motion 
in both directions, the upward movement being slow till the rod has met 
the valve and lifted it, then quick in the rest of the lift; this is done b 
means of a rocking crank. For starting compound engines with a | 
valves, a tubular sleeve round the valve rod and carried up through the 
stuffing-box is screwed up, so that the valve is continuously beld open. 
It is brought down in after starting. A steam engine is arranged 
with one single-acting high-pressure cylinder, one slngle-acting medium 

mre, ani one double-acting low-pressure. Slide valves are formed 
so that steam may be admitted to the cylinder at starting throughout 
the stroke, and, after starting, cut off at oue half or other portion of the 
stroke without interfering with the movemeut of the valve itself. A 
new form of feed pump valve is described, &c. 
508. SaccwariricaTion oF GRA FoR DisTiLLATION oF Spirits, 7. F. 
Henley —Dated 6th February, 1877. 5 

This relates to cooling mashes or worts by sending a current of cold air 
through them with direct contact ; mixing, mashing, heating, cooling, 
saccharifying, and fermenting, without change of vessel ; obtaining more 


, alcohol from rice by mashing, saccharifying with malt, fermenting, and 


distilling to obtain a first extract, and boiling the residue or apent wash 

from the still with sulphuric acid to obtain an additional extract; treat- 

rmoent of grain or starch material for manufacture of saccharine for 

brewers’ use by mixing, mashing, &c., in a suitable vessel, and subse- 

quently concentrating in an evaporator. 

510. Rotary Enornes, A. M. Clark.—Dated 6th February, 1877.—(A com- 
municatwn.) 6d. 

This consists of a wheel (half enclosed in a rectanguiar case) with ring 
flanges along its edges making a wide, deep groove on it, and arms 
connecting its ring with its hub. In its rim, between the arms, are deep 
transverse grooves, in which work radial pallets connected by spring- 
acted rods with the longer arms of levers pivotted to the sides of the 
arms between rim and bub, the shorter arms being pivotted to the inner 
ends of bars which have outwardly projecting pins moving through guide 
slots in the rectangular casing, these slots having jogs to project the 
pistons to receive steam and draw them in at the exhaust ports. The 
steam chest rests on the upper edge of the case, being secured to the 
uP x end of ig bee on an are of the wheel (and resting on an 

ustable block), which packing has bevelled projections and brasses in 
their recessed faces held out by springs against the face of the wheel. 
The valve is worked by a rod with pin entering a groove in a wheel on the 
shaft which carries the flanged wheel. 
515. Tevecrarn Posts, J. M. Norman.—Dated 7th February, 1877. 4d. 

The posts are formed of two uprights of angle or trough iron driven 
separately into the ground, and connected at top by one or more cross 
bars of angle or trough iron, to which the insulators are fixed. In soft 
soil, such posts are fixed by digging a trench round the foot and filling 
with concrete cement, or other hardening mate 
a? meee Stream Pumps, J. Thomas.—Dated 7th February, 1877. 


The working or pump barrel and the valve-boxes of the pump are cast | 


in one piece, and arranged close to each other. The pump piston is made 
in two parts fixed together by screw nuts. 
524. Rearinc anp Mowino, W. A. Marshall and J. Monks.—Dated 7th 
February, 1877.—( Not proceeded with.) 2d. 
This relates chiefly to use of an endless band knife, having a continuous 


motion, and cutting like a scythe, in combination (it may be) with a | 


finger bar. It passes round four pulleys arranged rectangularly, and is 
driven by a winch handle at the back of the machine. “ 
525. Portrorios, W. Marr.—Dated 7th February, 1877. 6d. 

This coi in arranging on the movable cover a truss or frame, 
je at the upper part and capable of Laing fixed or detached at the 
lower, so as to form a foot for the ‘olio when half open. The portfolio 
is fixed on its easel by slotted hook plates on the back taking over studs 
in the oe uare-headed —_ ny ang Le a the truss to the 
cover, an e truss 8 under it near the A magnifyin, 
Suninedugied tothe mae cover. nites ad 
526. Steam Excrves, W. Hunter.—Dated 7th February, 1877. 6d. 

This relates to engines with three cylinders side by side and 


taking steam at their outer while their inner ends open into 

x umber trough which the crankshaft panos (No. 94 ot 18H) The 

piston in one is arranged to serve as valve for another; the 

steam from one cylinder works expansively in the other two. The 

exhaust from the one cylinder is led into achamber from which the 

other two are o Eh ieee oo ts ene Sey ee 

pe ee: boiler steam can be supplied directly to two 

cylinders would otherwise receive low-pressure steam. 

07S. Cases 5 ee ee ee 6d. 

This relates to improvements on No. of 1874. The filtering 

apparatus (which is made of a series of perforated lenticular chambers, 

py om iy fi eg of filtering fabric), arranged as aon be 
80 

sated chow dun beach of Ge Megehd fn Ue cisterna and thom rebehed te 

throw off solid matter. 

532. Sewine Macuines, W. Morgan-Brown.—Dated 8th February, 1877.— 

muis solates to - fe S ndibdeneheoteaimenenlahe 

use of two 
fer te caning af te pail cane; 0 connecting 


— (4 communication.) 4d. 

This of acylinder or globe of glass, or other non-absorbent 
substance, made to revolve by the fingers of the user with its lower part 
in an open chamber holding water. 

543. Boots, J. Dean.—Dated 8th February, 1877. 6d. 


Boots are made with an anklet or gaiter top, the main portion of 
which is formed in one piece with the back part of the boot. back 
and front of the anklet are of leather, and on each side there is a broad 
8) of elastic material. an ttons in 


bush steering. 


547. Lecaines, C. W. Meiter, H. Houghton, and J. Neville.—Dated 8th 
February, 1877. 6d. 
Pleats or folded pieces are inserted between the joining seams, for 
tilation. To pr t capillary attraction in the seams, the material 
of the legging is acidised, ¢.g., with a solution of s' of lead and alum. 
Double texture material is first “‘ proofed ” with india-rubber or the like, 
then “ fluidised ” with a solution of bisulphide of carbon and chloride of 
sulphur ; then the two surfaces are secured together with a compound of 
india-rubber or other gum. 
548. Dressine Stone, J. Coulter and H. Harpin.—Dated 8th February, 
1877. 4 

This relates to improvements on No. 959, of 1872; a rocking or 
movable table being applied, by which the stone, after being dressed on 
one face, may be turned partially round, and firmly adjusted at any 
angle, so as to expose another part to the cutting tools. 

550. Lamp Burners, J. Rowat, jun.—Dated 8th Fe , 1877. 6d. 

This consists in use of curved slots in the inner and outer domes in 
combination with wick tubes curved in a reverse direction to these 
slots ; also a perforated metal screen surrounding and separating the wick 
tubes. 











553. Firmsc Foo Sicnars on Rattways, F. @. Myers.—Dated 9th 
February, 1877. 4d. 

Several of the signals are put in a vertical tube on a post ; the lowest 
drops into a recess in a slide, which conveys it horizontally (on a wire 
being worked at the station) to a position under a hammer connected to 
a shaft passing under the rail, to which is attached a lever acted on by 
the flange of a passing train, ca descent of the hammer. The 
automatic hopper may be applied directly to the rail. ’ 

554. Tastes ror Potisuinc Piate Giass, H. Lockwood.—Dated 9th 
February, Wi7. 6d. 

The tables are made of concrete cement, composed of Portland cement 
and other ingredients, such as burnt coal, pit slag or shale, broken stones, 
brickbats, and sand. The table is supported on four walls (countersunk 
into the back) and a mid feather. 

556. Warer Enoines anp Pumps, W. R, Lake.-—Dated 9th February, 1877. 
—(A communication.) 6d. 

The valve plate has a concave recess divided into ports, in which work 
the agreeing convex under surfaces of three oscillating cylinders. Each 
concave surface two ports, one inlet, the other outlet, and a port is 
made in the convex bottom, which port, when the crank comes to the 
bottom centre, comes exactly fair with the outlet port; then it comes in 
communication with the outlet port, and remains so till the crank has 
almost reached the top centre. A port is made in the outer upper end of 
the cylinder for passage of air (the cylinder has a cap with opening for 
the piston rod). The outlet ports are connected by a trough, from which 
the water is free to discharge by its own gravity. 
oon Sprnnine, &c., 8. Brooks and G. Harrison, —Dated 9th February, 1877. 


This relates to a new arrangement of oe in ring and traveller 
frames (1) for doffing the full bobbins, and (2) for removing the loose 
fibres from the travellers. 
560. Extinovu'suine Fire, J. H. Johnson.—Dated 9th February, 1877.—(A 

communication.) 6d. 

This apparatus comprises a bottle of acid with neck bent and forming 
the plug of a valve at the top of a generator, containing a solution, say, 
of bicarbonate of soda; a third ptacl tains a solution of triple 
sulphate of alumina, soda, and ammonia quite neutral, acting on the 
excess of bicarbonate from the generator ; a fourth contains a solution of 
alkaline silicates and sulphid The ptacles are united by tubes. 
Tne object is to form a viscous incombustible composition of small 
density (because frothy), enabling it to float on surface of petroleum, ¢.g., 
when on fire, and to cover solid objects on fire with an incombustible 
varnish. 

568. Lirrixc Tursips, J. Munro.—Dated 10th February, 1877. 6d. 

This consists of an adjustable frame on three wheel, with knives in 
front (for cutting the tops), carried on finger bars and reciprocated hori- 
zonta'ly from the main axis by spur and bevel wheels, and a crank disc 
connected by rods to them, which disc may work in a slotted So 
The finger bars are attached to the centre beam by means of flexible and 
oscillating joints which give accommodation to the size of the bulbs. A 
divider in front of the knives throws aside the shaws out of the way of 
the coulters which cut the roots, which coulters are fixed by wedges on 
a bar behind the main axle, and have prongs for displacing the turnips 
after the roots are cut. 

566. Sasu Fasteners, FE. R. Wethered.—Dated 10th February, 1877. 6d. 

This consists of a fixed incline on the lower sash, and a movable incline 
connected with it, but free to move up and down on it. The edge of the 
movable incline enters the crank between the sashes, and its outer side, 
which is vertical (or nearly so), rests against the lower bars of the upper 
sash. Any attempt then to raise the lower, or lower the upper sash, 
moves the movable incline and forces the sashes apart, fixing them in 
their guides. For opening the window the movable incline is held up by 
a catch or otherwise. 

569. Srorinc anp PRESERVING Foon, J. G. Tongue.—Dated 10th February, 
1877.—(A communication )—(Not proceeded with.) 4d. 

Refrigerator buildings are made with an outer wall of brick or 
masoury, a non-conducting lining (¢.g., of powdered charcoal), and a 
second lining at an interval. The interior has a flue from the ceiling to 
the lower floor, which flue has an opening near the bottom. On one side 
of the building the lining extends unperforated nearly to the top, where 
there is an opening, and the floors have numerous perforations ; on the 
opposite side both central flue and inner lining have perforations just 
below the floors, which have automatically closing ge bee emg An 
elevator with slanting top and bottom passes through the hatches. The 
bottom of the building is filled with ice, and there is a fan blower at the 
bottom of the central flue, &c. The invention also relates to desiccation 
with dried and purified air, and to ually raising refrigerated sub- 
stances to the natural temperature before use. 

580. Raiway Brakes, J. Lockwood.—Dated 12th February, 1877. 6d. 

These brakes begin to act immediately on slackening of the speed, 
which compresses the buffers. They consist each of a strong curved 

ene a ae at one end by hangers from the f: , and 
having blocks attached over the upper periphery of the wheel. 
Two rocking shafts extending across under the 








a 
of levers actuated by the buffer rods and connected b ks to the free 
ends of the curved steel springs. A stro cen connecting rod 


—— ¢ = Goa _ two rocking b. ¥ 
app) means of a screw spindle and trave nut ina 
lever carried by one of the rocking shaft. in tadiheg, onan 

er rod. 


' 682. Morive Powss, @. Smith —Dated 12th February, 1877.—(Not pro- 


ceeded . 
| This consists of utilisation of the combined forces of air and water by 
means of a ‘ible turbine enclosed in a plain or corrugated cylinder. 
one} Svuoar, J. Stwart.—Dated 12th February, 1877.—(A communication.) 





eee dt ke dain at Sa of netestnn aaa ty 
employmen e sulphur, or oxychloride of sulphur, 
sulphuret of lime, or chloralum. ox 








anp Curtine Our Fasrics, L. Reynolds.—Dated 12th 
Febi , 1877.—(Not proceeded with.) 2d. 

A plate or points in the outline of the is 
pressed which is thus and the 


ition while the yarn remains unbroken, but moves in 

allows the escape of the rollers when the yarn breaks. 

@ Borries, W. Betts.—Dated 14th February, 1877. 6d. 

This consists in the use of a series of radiating slides ger fle 
of the slides rd 


a the cay 4 

and assume the shape of the neck thereof, through the 

india-rubber or other elastic ring within the chamber formed by the inner 

ends of the slides. 

616. Sianatuine on Raitways, D. C. Crawford.— Dated 14th February, 
ordeee @ earn ceeees emalition of staves (to fix in th 

y ves x e 

und) with sockets at top for chemical composition, which will burn 

brillian A cover for the socket is attached to the staff by a chain. 

617. Oprica, INsTROMENTS FoR Viewine CoLovrep SicnaL Licats 
F, and J. MM. Gray.—Dated 14th February, 1877.—(Not proceeded with.) 


This is to detect colour blindness, and to render possible the distinction 
of colour si, in case of doubt by visibility or invisibility absolutely. 
For side lights at sea, ¢.g., which are complementary colours, a red glass 
and a green glass are combined in one instrument, the former being 
aoe 0 applied to (say) the left eye, the latter to the right. A light 
clearly seen by the right eye, and not so by the left, is then known to be 
a green light, and conversely. 

618. Bricxmakine, 7.C. Fawcett.—Dated 14th February, 1877. 4d. 

The opening by which the clay is forced from the mill into the dies is 
at right les to the axis of the mill, the shaft of which carries, besides 
the usual ies, a “ wiper,” which, revolving, presses the clay into the 
open die,‘and,then scrapes offithe superfluous clay, thus removing pressure 
from the die cylinder while it isin motion. A stationary cam in the die 
cylinder prevents the die bottom receding too far during the feed, but 
lets it fall into its seat when the die is er the presser, The pug mill 
may have two outlets. 


619. Borne Rock, &c., J. Shaw aoe W. T, Clark.—Dated 14th February, 


1877. fot wi 

A cylinder with two pistons on its piston rod is used. Steam or air is 
admitted at the middle, and acting on one or the other piston closes the 
exhaust and forces the fluid from one piston to the other (the piston 
coming in contact with a slide valve, opening and closing ports). The 
drill at the end of the ae rod is automatically fed into the rock by 
means of a small cylinder at the side of the other. 

620. a oe anD Levet Surraces, H. H. Udall.—Dated 15th February, 
1877. 

A floor is made by dowelling and grooving and tongueing a series of 
widths of timber together ; the outer edges of each series have an angle 
iron their whole length ; to the top web of this a metallic plate is rivetted, 
one of the angle irons projecting md the edge of as a ledge to 
receive the edge of the metallic plate of the next series. Again, a fluor ia 
made of rows of wood blocks dowelled together and bevelled to receive 
strips of cast iron, Staffordshire ware, or concrete. 

621. Crusuine Orz, &c., H. Simon.—Dated 16th February, 1877.—(A com- 
munication.) 6d. 

A middle vertical lever or jaw, pivotted at its lower end, is caused to 
reciprocate between two cheeks pivotted at their upper ends and rest- 
ing at their lower ends on adjustable wedge blocks. 

622. CentrirucaL Boitine Macuines, G. W. von Nawrocki.—Dated 15th 
February, 1877.—(A communication.) 6d. 

This consists in arranging with the cylindrical sieve one or mere con- 
centric distributing sieves with revolving blades (straight or oblique.) 
The meal is first introduced into the central sieve and passes to the outer 
blades. The inner blades are carried by arms on acentral shaft, the outer 
are fixed by one end to a disc on the shaft, beyond the outer surface of 
the inner sieve. 


623. Breap Ovens, 7. Vicars, sen. ‘and jun., and J. Smith.—Dated 15th 
February, 1877. 

This relates to travelling ovens, and first, attaching to the drum which 
gives motion to the endless chain an adjustable speed indicator with a 
clock ; secondly, dividing the oven longitudinally into chambers in which 
atmospheres containing more or less moisture are maintained; third, 
using trays charged with pumice stone or the like, in the top of the 
chambers, with pipes conveying water thereto. 

624. Raitway Brakes, J. Clarke.—Dated 15th February, 1877.—(Not pro- 
ceeded with.) 4d. 

This relates to fitting brakes on the several carriages to work 

liectively when coupled together, and separately should the train be 
divided by accident ; the blocks are connected to the pistons of hydraulic 
cylinders, which are charged by means of an injector on the engine ; the 
cylinders are fitted to work by back pressure in case of division of the 
train, a reserve chamber with back-pressure valve being fitted to each 
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628. Easet Atpums, J. C. Koch, jun.—Dated 15th February, 1877. 6d. 
com an assemblage of mounts capable of being displayed in 
a fan-like form above the album, and of being constructed and slid down 
into the body of it ; a self setting hinged eo connected with the fall- 
down tront cover ; and the use of pockets, sheaths, or envelopes provided 
with tabs and having openings to display the pictures, for enabling the 
pictures to be readily inserted in, and withdrawn from the glazed frames 
or mounts of albums. 
646. Warcues, &c., C. Haseler.—Dated 16th February, 1877. 6d. 

This is for preventing the mainspring in watches with ‘‘ going barrels” 
or ‘‘ going main wheels,” being left in excessive tension after the watch 
is wound up. The pawl which engages the ratchet on the axis of the 
barrel or main wheel is made capable of sliding on its pin as well as 
turning on it as a centre ; the pawl advances by action of a spring when 
the watch is being wound up, and recedes so as to permit a slight return 
motion in the ratchet wheel, when the pressure on the key is relaxed. 
654. Workine up anp Heatine Bituminous Supstances, P. Crochet.— 

Dated 17th February, 1877. 5 

The heat of the fire used for melting the material is utilised to drive 
revolving or reciprocating stirrers, by means of steam generated in a 
receptacle at the lower end of the chimney, and conveyed to a steam 
cylinder whose piston works the axis of the stirrer. 

655. Atracuixc REELs To Fissinc-rops, J. M. Corbett.—Dated 17th 
February, 1877.—(Not proceeded with:) 2d. 

The reel is arranged between two cheeks of a frame having tubular 
-—_ into which the top part and handle of the rod are inserted respec- 

vely. 

658. Curtine Coat, Stong, &€., J. Yule.—Dated 17th February, 1877.— 
(Not proceeded with.) 2d. 

This consists of one or more steam cylinders, adjustable on cross 
slides ; the pistons are reciprocated, and each rod has a crosshead with 
sockets for , which are placed with their cutting edges at an angle 
to each other. 
659. Screw Spikes, W. Fildes.—Dated 17th February, 1877. 6d. 

Headed e blanks of round iron are ———— reducing nearly 
the whole length of the shank to a teral or other form, drawn 

radually to a point from about the mid length only. They are twisted 
means of a rotating and retreating screw dle, a traverse wheel 
acting on a fixed nut, and a holder having radial slides and holding bowls. 
The continuous twist of the blank is caused to take = close to the 
holding bowls by chilling the already twisted part of e a short 
distance from them in advance, so as to ensure uniformity,of pitch. 
INTERLACING Robs or Mera For Suips’ Armour, &c.— Dated 17th 


February, 1877.—(Not 
The bars are and one set (say), the longitudinal, have rather 
SS other set. Across one half the number of 
longitudinal (alternate ones), are laid all the transverse bars, then 
on the latter, the rest of the bars. |The whole are knit 


together by passing ht bars bet » and 
Casa Gab Cerugalions of the lengttotinal bere we 








661. CHATELAINE FoR Fancy Work, &c., J. Chisholm.—Dated 17th Feb- 
ruary, 1877.—(Not proceeded with) 2d. 
This consists of a brooch with arms jointed to the front and at opposite 
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sides, movable to tion at right angles to the front, or to 
wpa with te ees pe position they are held a 
| Saplhideaaoanasmca cede laces! 


This tes to a wooden cannon with piston actuated by an elastic 
band its ends to mi othe eran, 0nd pentns 
round an‘anti' 2, Lave sprsefene pr pre me espe OB The 


gun is used to discharge a ball 
665. Fusis.e Pivoes ror Borzrs, H. Hiller.—Dated 19th February, 1877. 
6d. ? 
This relates to improvements on plugs made on the principle of Smith’s 


ouble cone fusible The inner cone with coa‘ of fusible metal 
pte fee adanc gered outer, without latter from its 
place, the coating being formed to screw into threads in the outer cone, 
or capable of being , 80 as to or recesses in the 
outer cone. A flange is formed on the base of ym lpi nos | 
over the base of the fusible m: a short outer cone is form: 
with a flange turned to a valve-shaped form, the into the 


stirring uid. Again, alkalies or alkaline earths 
bya on aonne middle of a Coffey distilling column, 
or glycerides, or fatty or other acids, 


clay or shale as will hold the brick or tile together in drying and burning. 
669. Turnip Toppine anp TarLine, J. Brigham.—Daied 19th February, 
1877. 6d. 


This consists chiefly in the use of machines with running band saws or 
transverse reciprocating saws or cutters, carried in rising or falling 
adjusting frames. 

670. Brercu-LoapIna Orpnance, J. Ashbury.—Dated 19th February, 
1877. 6d. 

This relates to opening and closing the breech by means of an eccentric 

breech block provided with a trough-like recess, in combination with an 

arranged collar at the rear end of the gun, this collar having 

aslotted top ones which the cartridge is passed into the trough-like 

block, and thence into the bore of the ordnance, 

whereupon the closing block is half turned to bring the part opposite to 
that containing the recess against the breech end of the cannon. 

671. Wasnino Apparatus, J. Redmayne.—Dated 19th February, 1877.— 

ot - 


(Not proceeded with.) 2d. 

A short tube with movable piston, pressed downwards by springs, is 
worked up and down, with a handle, in the vessel containing the clothes, 
&c. Outside the tube is another of conical shape, open below, and with 
its smaller u end attached to the upper closed end of the first. There 
io a series of openinga from the inner tube to the upper part of the 
annular space, and another series in the lower part of the cylindrical 
tube. The piston has a box projecting below it. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. : 

(From our own Corresponder...; 

Tue quarterly meetings have been held thisweek. At the meet- 
ing in Wanehies ton yesterday— Wednesday —the business doing 
at the works was pe ee to be without change upon the week 
and to be devoid of activity in all but that branch of the finished 
iron trade which relates to the production of the sheets required by 
the galvanisers, As io this the demand is still good, and the 
P are in favour of a continuance of an sy! hardly less 
valuable than that which is now being expressed. In other brar ches 
the current demand is considerably under the average, and the 

rospects are not particularly cheering. Taking the district through, 
rms one-half and two-thirds time is being worked in the mills 

and forges. : ‘i 
The firms who usually quote for the quarter did not, at the Wol- 

verhampton meeting, a any ch upon the prices which 
have ruled during the past month. The pig-making firms are 
usually expected to lead off, the cue of the Lilleshall Company 
being first taken ; this on Wednesday was that £5 as the quotation 
for cold, and £4 as the quotation for hot-blast iron would be main- 
tained by that company. The other Shropshire pig firms made a 
similar announcement. The Staffordshire houses followed suit by 
declaring all mine iron £4 per ton. Neither, however, for Shrop- 
shire nor for Staffordshire high-class iron, was there any conspicuous 
demand. Medium and common qualities were no more in request, 
and though late profitless tati were rep d, very little 
business was done. Middlesbrough iron was offered at a drop of 
6d. per ton, making g.m.b. forge, 39s. at the furnaces, but without 
enticing transactions, 

There was a less powerful representation of finished than of pig 
iron firms at Wolverhampton. Still, the marked houses present 
had no hesitation in declaring their prices unchanged at £8 10s. for 
bars with the usual 12s. 6d. on for the Round Oak brand. The 
works were pronounced to be short of specifications, and there was 
reason to believe that, because of the ness of the quotations, 
orders were being placed with competing houses. So narrow, how- 
ever, is now the profit margin, that leading makers declared that 
they could not see how to further drop eF so long as pigs remain 
unchanged. Buyers, nevertheless, held off, anticipating that on 
the following day in Birmingham they might be able to meet their 
requirements at under £8 10s, Consumers of sheets were buying, 
ond a fair number of sales took place at, for ordinary singles, 
prices varying between £8 and £9, according to quality. A few 
common bars, angles, and strips changed hands at the low rates 
last quoted. Common plates were dull of sale, and best were in 
only restricted demand. 

Consumers of Shropshire rods tried to buy at a reduction upon 
the last quarter, but makers were immovable. These last reported 
that a business is again being done in their commodity with the 
United States, notwithstanding that the iron has to carry a duty 
in New York of nearly £6 per ton, The rods are drawn out in the 
States into wire for screws. 

The Birmingham quarterly — to-day drew together very 
many ironmasters and others from of the kingdom, but 
the occasion was devoid of interest. The prices which ruled yes- 
terday in Wolverhampton were adopted alike in pig and also 
finished iron, £4 per ton being the price of all-mine pigs, and 
£8 10s, that for marked bars. The transactions were almost: con- 
fined to local requirements, but the tone was fairly cheerful. 

The quarter now closed opened with a reduction of 10s. in cold 
blast and 5s, in hot blast iron, making the quotations for Lilleshall 
cold blast £5, and hot blast £4. At that time Staffordshire cinder 
pigs were quoted £2 5s, Marked bars remained unaltered at £9, 

ut it was possible to get a minimum bar at £6 10s., and singles 
ranged from £8 15s. to £9. The Michaelmas quarter opened with 
finished iron prices the same as those with w the Midsummer 
quarter closed, with the exception that Messrs, E. T. Wright and 

Sons declared a drop in their ‘‘Monmoor” plates of 10s, a ton, 

bringing them to £10. In actual transactions prices wavered a 

little throughout July. In August it was possible to get singles at 

a minimum of. £8. 5s, and hi iron could be obtained at a 
i 6d. Trade kept dull all through August, yet 

£9 remained the quotation for marked bars, and plates tapered 

down from £10 to £8 15s. and £8 5s., according to make. Doubles 
were to be had at £9 10s., and latens at £11. 

The competition of the North of England and of Derbyshire 
kept severe in pigs; 39s. to 39s. 6d. was the yy of grey forge, 
and Derbyshire was to be had at a minimum of £212s, Middles- 
— Dre likewise were to be bought at from £6 15s. to 
£6 aton. The making of pigs of mixed metal was then, 
as now, mostly 9 losing game ; a loss of from 2s, to 2s. 6d. a ton 
being not unfrequent. 

September opened with a declared reducti 
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Company in best sheets, the “‘Severns” of the first- 

named company to £11, and th BB brand to £16 10s. Last 

= the y Company announced also a drop in their bars of 
‘ ton. 

@ probabilities seem to point to 1877 being, te setpeet of the 
iron trade of South and North Staffordshire ly more satis- 
factory than 1867. ayy 2rd that year the industry in both 
divisions of Staffordshire, indeed throughout the whole country, 
was much depressed, and at the close of the year was in a state of 
prostration, Early in January prices were reduced £1 per ton, 
making best merchant bars £7 10s.; and wages were lowered in 
yenece aren 1s. per ton, making their earning 8s. 6d. per 
ton, mill and furnace men, &c., 10 per cent., and thin coal getters 
3d. per day. During the year there were slight spurts of recovery, 
especially in the autumn quarter ; but for the last three months 
the trade was deplorably flat. All through the year marked bars 
remained at £7 10s., yet iron of good quality was freely sold at 
£1 and £1 5s. per ton under the trade rates, and the e for the 
last quarter probably did not much exceed a third of the full pro- 
duction in South Staffordshire. It was not very much more in 
the north of the country. The prostration of the trade was the 
natural result of the general indisposition to embark in new 
enterprises. 

£7 10s, remained the official price of marked bars during the 
first quarter of 1868 ; the odd 10s, was taken off at Lady Day, 
and £7 per ton remained the price of marked bars, and 7s. 6d. per 
ton the wages for puddling, down to the third quarter in 1869, 


bars delivered into this district are offered at £6 7s. 6d. to 
£6 10s. ton, Lancashire and Sheffield at £6 10s. to £6 12s. 6d. 
Staffordshire at £6 12s. 6d. to £6 15s ; Middlesbrough uddled 
ri ct £4 12s. 6d., and Lancashire ditto at ut £5 
per 

There is no material improvement to notice in the coal trade 
of this district. House fire classes of coal are moving off rather 
pac ye | in some quarters, but generally the demand is still only 

supplies are abundant in the market. Other classes of 
fuel are difficult to move, common forge coal being quite a drug, 
whilst engine classes of fuel are becoming more plentiful in the 
market, the inferior descriptions of slack being now extremely low 
in price, The average quotations at the pit mouth remain at 
from 9s, to 10s. per ton for good Arley; 7s. 9d. to 8s. 3d. for Pem- 
cocertont <r aa Se ge mr tytn oho to 5s, 6d. 
or burgy; an per ton for slack, according to quality. 

The meeting which I referred to last week as having been called 
for the purpose of forming a national association of colliery 
m: rs, and held in Manchester on Saturday last, was not largely 
attended, but it was resolved that the association should be formed, 
Mr, E. Defty, of Radcliffe, being elected president pro tem. In 
addition to the usual objects of such an association, viz., affording 
protection to the members in the exercise of their profession, it is 
proposed to form a number of separate and distinct funds for the 
relief of widows and those dependent on members; for disable- 
ment arising from accident; a superannuation or retiring fund; a 
subsidy fund for general purposes, such as temporary suspension, 

3 and in the future an educational department. 

The foundation-stone of the new Manchester gasworks, to which 
I made reference in my last report, was laid on Wednesday, by 
Alderman Hopkinson, with the usual formalities and festivities on 
such occasions, 

The winter session of the Manchester Scientific and Mechanical 
Society was opened on Wednesday evening by an inaugural address 
from the ——— Professor Reynolds, of Owen’s Callege, who 
dealt chiefly with the possibility of a reduction of the smoke nui- 
sance. The ~~ impediment in this direction was the small 
engines, and he the possibility of supplanti.g the small 
— by power derived from large engines, or some other source, 

here is no change to note in the position of the iron trade in 
the Barrow-in-Furness district, The tone is steady, but the busi- 
ness doing is not considerable, users to a great extent having placed 
their orders and satisfied their immediate wants. But em 
there is an appreciable falling-off in the demand, the outlook is not 








when were put up £1 and puddlers’ brs we ls. At £8 marked 
bars remained for two years. At the October quarterly ti g 
in 1871 marked bars were advanced to £8 10s., and puddlers 
wages were put up to 9s. 6d. 
he engineering yards have been worse off than they now are ; 

still they need fresh orders, The heavy ironfounders are well 
employed on mains and pillars and evaporating pans. The increase 
of discount on hollow-wares means a reduction on cast goods of 
10 per cent. net. In some light ironfoundry goods the reductions 
are up to 15 percent. The galvanisers are giving increased atten- 
tion to the construction of roofs complete—two such for India are 
now in hand at the Crown Works, Wolverhampton. 

To-day—Thursday—in Birmingham the put and bolt makers 
had an opportunity of examining the navy Patterns—which, how- 
ever, showed the quality of the workm ip only—sent down to 
the Exchange for the guidance of firms who are prepared to tender 
for the supply of screw bolts and nuts to her Majesty’s dockyards 
under a standing contract. There is reason to conclude that a fair 
proportion of the work will fall to this district. 


factory, for makers have work in hand which, generally speak- 
ing, will find them employment for the remainder of the year. 
The demand from continental users, which, during the year, has 
been a very favourable feature, is giving evidence of weakness. and 
the amount of iron now being delivered shows a comparative falling 
off. This has not only an effect directly on the production of the 
furnaces, but it throws the consumption almost wholly on to home 
users, who are not taking such large supplies as was the case a 
month or twoago. Fully two-thirds of the smelting furnaces in 
the district are at work, and there is a uniform and comparatively 
large production of iron, which is all going into consumption. 
Judging from the reports of the state of affairs in other iron manu- 
facturing districts, the trade of the North-West of England is in a 
favourable position. The depression in the South Wales coal trade 
has still a prejudicial effect on the general forge iron trade. 
Bessemer is much firmer than forge, owing probably to the large 
requirements of steel makers, who are very busy, and who are 
largely sold both as to railway material and ordinary merchant 


A conference of representative masters and men in the nut and | goods, 


bolt trade was held on Tuesday in Birmingham, under the arbi- 
tration of Mr. J. Chamberlain, M.P. The masters’ claim for a 
reduction was based upon the contention that the trade suffered 
considerably from foreign competition, that a very great reduction 
in the selling price of bolts had been made, and that the margin 
of profits had fallen until in some cases there were none remaining. 
As an evidence of the badness of trade, it was mentioned that 
several manufactories had been offered to the firm of Barwell 
Brothers and Smith, because the poe could not make a 
profit on them. After a sitting of t hours it was decided that 
a joint committee of masters and men should revise the list of 
wer which should be submitted to the arbitrator, for him to 

ecide the amount of percentage, if any, to be taken from the 
men’s wages. 

Messrs. William Pitt and Walter Betts, malleable ironfounders, 
Caroline-street and Rupert-street, Birmingham, have called their 
creditors ther. The statement of accounts showed total 
liabilities £9198, and assets, £4174. It has been resolved to 
liquidate the estate by arrangement, and a trustee and a committee 
of i tion have been appointed. 

In North Staffordshire the bulk of the ironworks and colliery 
proprietors are carrying out the decision of the Iron and Coal- 
masters’ |Association, and, excluding the forgemen and the 
millmen, who are working under a separate system, are giving all 
their operatives notice of a 10 per cené. drop in wages. It appears 
to be unlikely that the masters will experience much difficulty in 
enforcing the notices, for the men of two large firms—Messrs, 
Stainer and Co. and the Clough Hall Coal and Ironworks Com- 
pany—have already consented to accept the drop. 

ughout Warwickshire the coal and iron trades are without 
animation, and most other of the trades of the county are under- 
going unparalleled depression, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE is still extremely little doing in the iron trade of this 
district, and the Manchester weekly meeting on Tuesday was again 
very flat, there being if anything less enquiry for any descrip- 
tion of iron than last week. in some degree may, perhaps, 
be attributable to the quarterly meetings being held this week, 
which na y have a tendency to induce buyers who have 
orders to give out to hold back until the result of these meetings 
is known, but there is so little actual business to be done that 
any effect the quarterly meetings could have is necessarily 
exceedingly small, and the ab of busi is only to be 
accounted for by the general stagnation in all the chief iron-con- 

branches of industry in this district. So far as prices are con- 
cerned, nominally there is no change to ser but it is now scarcely 
aiquestion of price, as needy sellers are willing to take considerably 
below the current rates for prompt cash, whilst the agents of one 
or two liquidating 
extremely low figures, But, as ve pointed out in previous 
reports, these low prices have little or no effect in bringing forward 
new business, and consumers cannot apparently be induced to pur- 
chase beyond their present small requirements, 

The demand both for local and outside brands of pig iron during 
the past week has been very small. There appears to be again 
rather a lull in Lancashire brands, but as makers within the last 
two or three weeks have secured orders sufficient to keep the few 
furnaces in blast going: for the present, they are not pushing for 
business at lower prices, and the quotations for delivery into the 
Manchester ict remain at 51s. per ton for No, 3 foundry and 
50s. for No. 4 forge, less cent. Middlesbrough iron continues 
wey difficult to sell in district, but makers’ quotations are 
without change, G.M.B.’s delivered here remaining at 48s. 9d. to 
49s, 3d. per ton for No. 3 foundry, 48s. 3d. for No. 4 foundry, and 
47s, 6d. to 47s. 9d. per ton for No. 4 forge, net cash. Parcels of 
Scotch iron have been pushed in this market during the past week 
at under current rates, 

The manufactured iron trade also continues in a very stagnant 
condition. All the works throughout this district are still very 
short of orders, founders and cotton machinists especially feeling 
jie 3 keenly the present depression in the staple industry of Lan- 
cashire, There is no material change to notice with regard to 
prices, except that they are weak and irregular. Middlesbrough 





companies are —_ iron upon the market at | Bi 


The new work for which steel is being used, and its increasing 
utility for all kinds of goods in which iron hitherto has been 
exclusively used, is affording good hopes of a future trade in steel, 
and in several parts of the district plantis either being considerably 
extended or new works erected. 

There is no new feature in the iron shipbuilding trade, The 
number of new orders received during the past few months has 
been oxceedingly small, and new work will soon be wanted if the 
workmen now engaged are to be kept in full employ. The 
d d for marine iron is limited at — owing te the 
paucity of employment for many large vessels which are at present 
unable to secure freights, 

The finished iron trade is indifferently employed, but there is a 
steady business in the engineering, eaahenineg, boilermaking, 
and general minor industries, 

The coal trade is still very weak, and prices have not moved, nor 
are they likely to do so. 

The Barrow Steel Casting Company, with Mr. W. M. Murdock 
as manager, has been registered with a capital of £20,000 in £500 
shares, The works of the company are in progress of erection. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coursé of business in most branches of the local iron trade 
rules quiet, although there are indications of a better state of 
things in one or two quarters, where any change is certain to be 
seen at once. It had been supposed that the Board of Trade 
returns would have shown an improved state of things, but such 
does not appear to be the case, generally speaking, although in one or 
two items, specially interesting to this locality, there has evidently 
been animprovement. At the same time, it is clear that the ordinary 
iron trade has not experienced any revival, and in other aspects of the 
question, there is abundant evidence that it is not as yet ‘‘out of the 

.” That some houses hereabouts feel the pressure is evinced 
by the fact that the Northfield Iron Company, Limited, near 
Rotherham, has given fourteen days’ notice of cessation of contracts 
to all its employés, a step which is in all pes ware oon to 
a reduction of wages. essrs. Thomas Fi an ns, the cele- 
brated cast steel manufacturers and producers of ordnance, are also 
stated to have given the 400 or men employed in their _ 
works notice to leave work in a month from Saturday last. i 
latter movement is of especial significance, seeing that Messrs. 
Firth produce almost all the steel tubes for the Woolwich “‘ infants” 
and chien large guns, not to mention such orders as they have been 
in the habit of receiving from other Governments. Their machinery 
for dealing with all work of this description is probably uneur- 
passed, if equalled, in this or any uther country. In ordinary times 
of war Messrs. Firth have invariably been overwhelmed with work, 
much of which consisted of rolling and boring rifle barrels for the 
i arms makers, In the present war this is not the 
case. Neither of the combatants is o ordnance or rifles 
from this country, so that in the very midst of war we have the 
strange spectacle now indicated brought under our notice, I pre- 
sume, however, that Messrs. Firth will effect reductions of wages 
only in their gun department, In this country rifle barrels and 
ordnance have always been made of cast steel, but it is asserted 
that the American manufacturers are now making use of Bessemer 
material, which is so much cheaper, that their competition com- 
pletely cuts out the English made goods. If such is indeed the 
case, there should be no Pius reason why we should not also 


use up Bessemer ma‘ for rifle barrels at any rate, 

Reverting to the raw iron branches, I am unable to any 
considerable change in any on, either in ores or 
pig, both of which are hardly so steady as last week, in sympathy 


with the faltering tone of the Scotch and Cleveland markets. 
The ores mostly mere here for uses are North and Mid- 
Lincolnshire, and Northamptonshire, which are smelted mixed 
for various ordinary pigs, or are used—as at Thorncliffe, Elsecar, 
&c.—in oe oo a pv ecb ee For nen, par 
poses and for the manufacture of spicgeleisen, Spanish, 

Algerian ores are being imported, but not in any particular bulk. 
The 8 h tariff on exported ore is likely to prove very detri- 
mental to the full and thorough working of the Bilboa mines in 





which English capital has been so largely invested, 
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I notice that the monthly report of the Leeds Chamber of NOTES FROM SCOTLAND. worth £20,000; so if fortunes have been won in time, 
Commerce, in speaking of their local iron, &c., trades, says, ‘* The 4 there is a strong likelihood of being in the t. 
Gheitiite: iwon Gends coatinnce as dull ox over, bob there is'an : (From our own Correspondent.) P Last week several of the Powell Defftyn: worked 
improvement in the demand for the best iron, and more i TE iron market has on the whole been weaker than it was in | three days. The Gadlys were better but, as a rule, one 
for railway wheels, axles, &c. Some of the locomotive makers are | the preceding week, with less disposition to do business. or two days per week are lost at 4 : 
= % of work, but others have very little in hand. The | foreign exports there is a considerable , but they are yet | The total coal from the of South Wales amounted 
trade is quieter than before, even makers who have been | much smaller than were a year and we continue to | last week to only 87,533 tons. Cardiff showed the 
busy with ities are participating in the general depression. | receive larger supplies from the North Deliveries of | off, but at Swansea there was an improvement. the case 
There is no + to report in the tool trade. In cut nails | pigs into store are rather larger, in consequence of slackness in | patent fuel, Cardiff exported 1710 tons, and Swansea, 2511, 
a fair business is maintained.” the demand. In Messrs. Connal and Co.’s stores in Glasgow the | The most prominent coal-exporters at present are the Ocean 
At the larger works here there is a steady call for engineering | Teserve now amounts to 162,500 tons, being 1500 more than at the | Steam Company, and Davis, Wayne, Guerst, and Co. 
such as locomotive frame plates, ep date of last letter. There are eighty-seven furnaces in blast as| The Pen’ co) Css ato teotians teak 6 inend eae of 


fron, plates are also selling fairly well for 
shipbuilding purposes, on the Clyde, Thames, Humber, and 


The cast stecl works are not what can be termed busy, but at 
most of the leading establishments there is just sufficient work in 


hand to certain sections of the works going on in an easy 
fashion. ere is a fair call for crucible steel castings for marine 

ing and miscellaneous p , for railway crossings and 
8 es, tool steel, and for sheets. The home trade is 


good 
decidedly the best, but there are orders in course of execution for 
the United States, German, Dutch, Australian, Russian, Italian, 
and Indian markets. The total make of the trade is, nevertheless, 
vastly below even a low average of former times. 

The Bessemer branches are without change to note. Much of 
the local output of rails is for India, and is being sent by canal to 
Hull for shipment thence, as being cheaper than railway freights. 
_ I notice, too, that crossings, switches, &c., are being made here for 
pat Bombay, Baroda, and Central India Railway, besides other 

ian s. 

In the hardware branches there is more animation, and a general 
disposition to pre-suppose a rather more favourable autumnal trade 
than had been anticipated. This is the case in the cutlery and file 
trades. For edge tools, sheep-shears, and some classes of files there 
is a better inquiry on colonial account. 

In many quarters the new rules of the railway companies as to 
the conveyance by goods trains of parcels under 500 lb. in weight 
are creating much annoyance, as in addition to the inc 
charges, there is the trouble of declaring specifically the contents 
of each particular package. In some goods, too, the rise in the 
charges is rather considerable—say 20 per cent. 

The coal market remains steady, so far as household qualities are 
in question, but slack and other small kinds are not moving off 
very rapidly, owing to the additional production of those qualities 
of fuel caused by the larger sales of house coal. Steam coal, too, 
is quiet now that the northern shipments are about at an en 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue quarterly meeting of the North of England iron and allied 
trades was held in the Royal Exchange, Middlesbrough, on 
Tuesday of this week, under circumstances that augured no 
improvement in the immediate future. Of real substantial busi- 
ness very little was done. Prices did not materially vary from 
those that have been current during the past fortnight. On the 
whole it might be said that they are just a trifle firmer, but the 
fact is onl ot to those who require iron for immediate 
delivery. No. lis quoted at 44s. 6d., and No. 3 at 40s. to 40s. 6d., 
net f.0.b, in the Tees. In one or two cases contracts have lately 

made at a trifie less than these figures, but it is more diffi- 
cult now to bear the market than it was a month ago, owing to 
the more extensive purchase of iron for export purposes. The 
shipping trade, on the whole, is very animated. Large cargoes of 
ig iron ate being despatched daily to the ports of France, 
igium, Germany, and Scotland; but when the season has 
become a little more inclement this activity will be found con- 
siderably abated. 

As usual facilities were afforded at the quarterly meeting of the 
trade for the exhibition of articles of interest, and more exhibitors 
appeared than the average. Hopkins, Gilkes, and Co., who con- 
tinue steadily to persevere with mechanical puddling, exhibited 
some sp of homog iron produced by the Danks 
process from all Cleveland iron. Worked into chains, horse-shoes, 
shovels, &c,, this iron was certified as equal to the B.B. Stafford- 
shire brands, and it is commanding a wuch more ready sale than 
formerly. Not less interesting were some specimens of Cleveland 
iron made by the Danks process, which had been refined in a 
cupola by Lister and Nutford’s process, and then sent to be rolled 
into needle wire and pen sheets in Sheffield. By the Siemens- 
Martin process an excellent quality of steel has been obtained from 
Cleveland iron. Specimens of hot-bed and other wheels, sheaves, 
&c., made by Mr. Sutherst, at his new steel works at Guisbrough, 
were also shown, and last but not least the trade were once more 
invited to examine a model of Whitwell’s patent hot blast stove, 
which has of late been considerably improved. 

There can be no doubt that the returns of the Cleveland Iron- 
masters’ Association for the month of September, which were 
issued at the end of last week, has had a most depressing influence. 
‘These returns show that the total number of furnaces now in blast 
is only 105, while fifty-seven are entirely inoperative ; that the 
make of the whole district during September was only 169,236 tons, 

386 tons less than the make for the previous month; and 
that while makers’ stocks have only fallen by 1832 tons, the stocks 
in warrant stores have increased by 6080 tons during the month, 
so that altogether something like 5000 to 6000 tons less iron must 
have gone into consumption during September than in the previous 
month of August. There are now about 230 tons of pig iron stored 
at works, and 31,000 tons in warrant stores, but, notwithstanding 
this very large surplus consumed, it is probable that at the end of 
the year it will be found that more iron has been made and con- 
sumed in the Cleveland district than in any previous twelve 
mon 

Returns which have just been prepared show that there is a great 
falling off in the shipment of coals from the north-east ports. The 
foreign exports of coal from Newcastle for the month of September 
only reached 277,000 tons, as com: with 368,000 tons in the 
corresponding month of 1876, so that there has been a falling off 
in round figures of close on 100,000 tons. There is, happily, no 
such declension in the shipments coastwise; but even in these 
there is a decline of a serious character, the total being 182,000 tons 
for September, 1877, as compared with 213,000 tons for the same 
month of 1876. This decline is not confined to Newcastle, which 
is the principal harbour for the export of coal, but is more or less 
uniform throughout the whole of the ports on the north-east coast; 
Sunderland, which is next to Newcastle in importance, showing a 
— > mony sae tons a coastwise shipments for last 
mon’ e. very remarkable retrogression is ucing an 
evil effect on the coal trade, which is everywhere banut low 
way. A number of collieries are working shorter time than they 
did a month ago, and, so far from being improved, the prospects 
of the collieries that have recently been idle being got to work 
again appear to be more remote than ever. 

Three different launches have taken place on the Tees duri 
.. the present week. One of them, built by Messrs. Richardson ai ‘ 
Co., is intended for the Suez Canal trade; another, built by 
Messrs. E. Withy and Co., of Hartlepool, is for the Hartlepool and 
London trade; and a third was a pleasure yacht of 36ft. length, 
built at the village of Hartburn, near Stockton, and carted by road 
to the Tees. The shipbuilding trade, on the whole, keeps fairly 
well up to the mark. 

The mineral traffic returns of the North-Eastern Railway for 
the week ending Saturday last are nearly £1000 less than for the 
co mding week of last year, indicating that there is a less 








quantity of coal, coke, and ironstone being turned out. 
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t year. In the course of 
the past week both warrants and makers’ brands have declined in 
value, the fall having taken place peers all over. 

'riday morning at 53s. 74d. 
cash, and 53s. 10}d. 10d. one month. In the afternoon 
holders were a little more firm, and with a small business prices 
improved to 53s. 9d. cash, and 53s. 10}d. one month. A dull 
feeli the market on Monday. Business opened on that 
9d. to 53s. 8d. cash, and 104d. one month, but in 
the afterpoon transactions were effected at 53s. ine to 53s. 7d. 
cash, and 53s, 10d. to 53s. 94d. one month. On yy the market 
was very flat during the forenoon at 53s. 74d. month open, and 
53s, Bhd. cash, while the tone was somewhat steadier in the 
afternoon at 53s. 6d. cash. 


The market was quiet on Wednesday, at 53s. 6d. and 53s. 64d. 
cash, and 53s. 94. month = A moderate business was done 
to-day—Thursday—at 53s. 5d. and 53s. 5}d. cash, and 53s, 8d. 
and 53s. 7d. month open. 

For makers’ iron the demand has been quiet, and there is a 
considerable fall in prices. Good marketable brands, No. 1, 
declined 1s. 6d.; No. 3, 6d.; Gartsherrie, No. 1, 1s. 6d.; No. 3, 6d.; 

No. 1, 6d.; Summerlee, No. 3, 6d.; Langloan and Carn- 
broe, Nos. 1 and 3, 6d. each; land, No. 1, 1s, 6d.; No. 3, 
6d.; Clyde, No. 1, 6d.; No. 3, 1s.; Govan, No. 1, 1s. 6d.; No. 3, 
1s.; Calder, No. 1, 1s.; No. 3,6d.; Glengarnock, Nos. 1 and 3, 6d.; 
Eglinton, No. 3, 6d.; Dalmellington, Nos. 1 and 3, 6d.; and Ken- 
neil, No.1, 6d. The corrected prices are now as follows :—G.m.b., 
ow, per ton, No. 1, 55s.; No. 3, 52s.; Gartsherrie, 
No. 1, 62s.; No. 3, 55s.; Ooltness, No. 1, 67s.; No. 3, 55s. 6d.; 
Summerlee, No. 1, 60s.; No. 3, 54s.; Langloan, No. 1, 63s. 6d.; 
No. 3, 55s.; Carnbroe,.No. 1, 57s. 6d.; No. 3, 53s. 6d.; Monkland, 
No. 1, 55s.; No. 3, 52s.; Clyde, No. 1, 58s.; No. 3, 533.; Govan, 
at Broomielaw, No. 1, 55s.; No. 3, 52s.; Calder, at Port-Dundas, 
No. 1, 61s.; No. 3, 53s. 6d.; Glengarnock, at Ardrossan, No. 1, 60s.; 
No, 3, 54s. 6d.; Eglinton, No. 1, 56s.; No. 3, 52s. 6d.; Dalmel- 
lington, No. 1, 55s. 6d; No. 3, 53s.; Carron, at Grangemouth, No. 1, 
65s.; ditto, —y selected, 70s.; No. 3, 64s.; Shotts, at Leith, 
" Pw 3; No. 3, 56s.; Kinneil, at Bo'ness, No. 1, 56s.; 

0. 3, 52s. 


The shipments of pig iron from Scotch ports during the week 
were 10,654, asjcompared with 11,903 in the corresponding week of 
1876; while the imports of Middlesbrough pigs at Grangemouth 
were 6896, a3 against 3940. 

The manufactured#iron trade continues quiet in nearly all its 
branches, with prices in a few instances somewhat lower. This 
week ship plates have been purchased at £7 per ton, which is an 
unusually low figure. The exports are again small in bulk. Last 
week thev embraced £4000 worth of machinery for Jamaica and 
Santos, £736 pipes, £1200 castings, and £800 miscellaneous articles. 

The coal trade in the West has been of comparatively small pro- 
portions during the past week. For household qualities there 
has indeed been a rather better inquiry, but scarcely any- 
thing has been doing in the shipping department of the 
trade, and there is no improvement in the demand fcr 
steam coal, Present quotations f.o.b. at Glasgow per tou 
are, for households, 7s. to 9s. 6d.; steam, 8s. 6d. to 10s.; splint, 
7s. 6d. to 8s.; main, 6s. 6d. to 7s.; and smithy, 13s. In the eastern 
mining counties the trade is also slack, and in Fife and Clack- 
mannan, though a proportion of the pits are hardly yet into good 
working order since the strike terminated, there is no difficulty in 
meeting all demands. At several of the ports on the east coast 
there is a fair inquiry for coals for the coasting and continental 


trades. 

Within the past few days efforts have been made in several 
districts of Lanarkshire to engage colliers to take the place of 
others now on strike in the county of Durham Some hundreds of 
men actually left the pits and proceeded to Glasgow in order to 
take train to the North of England, but they were met at the 
station by representatives of the Miners’ National Union, who gave 
such a version of the state of matters in Durham, that upwards of 
200 of the colliers were induced to return to their homes. 

Mr. Macdonald, M.P., continues to address meetings of the 
miners, impressing upon them the necessity of restricting their 
hours of ur, and the quantity of coals they turn out, At 
Cambuslang, on Monday, 1000 men attended his meeting and 
pledged themselves to these restrictive measures ; but at the pre- 
sent time, though such pledges are readily given by the men, they 
are seldom or never carried out. The utmost the bulk of the 
colliers can be induced to do is to keep the weekly holiday, which 
is, indeed, rather a pleasure to themselves than otherwise; but 
while in the pits during the remaining five days, they cannot resist 
the temptation to turn out as much coals as possible, because at 
= rates of pay they require all the money they can possibly 
make. 

With reference to the arrangements for the adoption of a 
sliding scale of wages in the counties of Fife and Clackmannan, 
Mr. Cook, secre of the men’s union, has sent a communication 
to Mr. Connel, of Burntisland, who acts for the employers, stating 
that the men would be willing to accept a sliding scale on the 
principle that when the average price of coal at the pits is 5s. per 
ton, the average wages should be 4s. per day, rising at the rate of 
one-fourth of all advances on prices, or 1}d. for every 6d. per ton, 
and falling at the same rate. The masters will, of course, give 
this proposal all due consideration. 

The arbitrators are at present taking evidence in Glasgow with 
respect to the demand of the shipwrights for an advance of wages, 
Mr. James White, of Overtown, Dumbartonshire, is arbiter for 
the shipbuilders, and Mr. Lloyd Jones, of London, for the men, 
while Baron Moncreiff, Lord Justice-Clerk of Scotland, attends as 





umpire. There is also a large representation of masters and men 
at the tings, the pr dings of which are of course conducted 
in private. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a considerable depression again in the coal trade 

of South Wales, and hopes lately raised have been as suddenly 

I have, during the last week, made a careful inquiry 
into the existing prices, and find that the nominal is very different 
to the real. That is to say, the quotations given by coalowners 
vary considerably, as a rule, from the prices really obtained for 
oe Present quotations given range at Cardiff for Rhondda 
smokeless steam coal, 10s. to 10s. 3d., down to Rhondda No. 3, 
8s. 9d. to 9s. 3d. It will scarcely be credited that the Great 
Western Railway is now buying a good steam coal in the Aberdare 
Valley for 5s. 6. per ton, and that one of the very best samples of 
four-feet steam coal in the whole of the Welsh district is now to 
be had for a trifle above 6s. 3d. per ton. I cannot, for obvious 
reasons, publish the names, but the statement given is thoroughly 
reliable. Taking 6s. 3d. as the figure, truck hire. 6d.; rate to Car- 
diff, say, 1s. 9d.; wharf and dock dues, 2d.; for 8s, 8d. one of the 
best Welsh coals can now be placed in ships at Cardiff. 

That this state of trade is ruinous is certain. I examined some 
cost sheets the other day at an important colliery, and saw that 
the cost of raising the coal amounted to over 7s, per ton. Another 
colliery valued at £30,000, a year or so ago, is now estimated ag 





Vieri 
bituminous tal of ate, and ts prosinty to Cari should lad to 
a large 

The eet et the floating dock at Neath were finally 


meriagn tchier topes Paar Weep AL sod oeveeas 
wearing: a T appearance and a movemen 
be noted, which promises the brightening up, somewhat, of, at 
least, the steel trade. 

Australian rails are being placed, and some are now in process 
of being worked off. 

There has been a good deal of satisfaction shown in the Nantyglo 
district by the announcement that the threatened proceedings 
against Messrs. Carttar and Grant re the Nantyglo and Blaina 
Ironworks Company will not be proceeded with, and hopes are 
raised that some amount of energy may now be applied in resus- 
citating business. : 

Dowlais, which has retained its vitality for a considerable 
posed, is now in a slack condition, Reductions and paying off 

ve ae an of the day, and in doing the latter, the 
company have y se strangers, pa’ 
Plymouth, and other workmen, and retaining their own men. I 
fancy, though, that if the reductions in view bring cast sheets 
down to such a point as to enable the company to compete fairly, 
that the depression now seen there will be only temporary. A 
week or two ago a large order was refused by Dowlais and 
ty a neighbouring works, The price taken showed the keenness of 

Posen srreere f foreign princi from Bilbao, ha 

arge quantities of fo: ore, pri ly from Bilbao, have 
come ts band this week. As elsh ironstone, little or 
none is being worked at present. The exports of iron and steel 
from Wales last week amounted to 7532 tons—a quantity much 
above the average. This is accounted for by a large proportion of 
‘the India order, which has been worked up of late, having been 
despatched to Bombay and Madras, Christiania, Gotl en>urg, and 
Charlotte Town also had large consignments sent cf the orders 
now being rolled. Amongst the shipments of the wsek which 
may be cited as suggestive were 50 tons of pig to Walma, 300 tons 
of spelter iron to New York, 37 tons of tin to the same place, 
16 tons to Walma, and 440 tons of coke to Bilbao, 

The fate of Cyfarthfa has been notified by Mr. Crawshay in a 
letter to an old workman. It is that neither he nor his sons will 
start the works again, or engage in any speculation whereby they 
might transform the works to suit the new demands ; 20 the only 
hope rests on a sale of the works, and the capitalist who would 
now speculate in the purchase of any ironworks would be some- 
what daring. 

Nothing further has been settled about Abernant or Plymouth. 
It is believed that if the ‘‘ Scotch company,” which has great 
capital at its resource, become rs, the first works to start 
would be Abernant, and not Plymouth. 

The house coal trade in the Forest of Dean looks better of late; 
iron trade still prostrate. 

The boilermakers at Ebbw Vale are on strike. 

Gem quantities of French pitwood have arrived at Newport this 
week. 

Weights continue low at the various ports, and there are no 
signs of improvement. 

There is no improvement in the tin-plate trade, but orders are 
in hand, which enable the: works to keep going with tolerable 
regularity. The great evils from which the majority of the works 
suffer are competition and difficulty of managing the men. As 
regards the foriaer, there are some works which seem open to take 
just what they can get, and as their brand is unknown in the 
market, they push off products at any price. In the matter of the 
men, I am assured that, though no strike is prevailing, some 
masters experience great difficulty in carrying on, 











Soutu Kenstneton MusguM.—Visitors during the week ending 
Oct. 6th: — On Monday, eo and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,328; mercantile marine, building 
materials, and other collections, 2445. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 5 p.m., Museum, 
2001; mercantile marine, building materials, and other collections, 
130. Total, 16,904 Average of corresponding week in former 
years, 16,172. Total from the opening of the Maseum, 16,667,305. 

Epps’s Cocos.--GRATEFUL AND CoMFoRTING.—“ By a thorough 
knowledge of the natural laws which eto the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Epps has provided our 
breakfast tables with a delicately flavoured beverage which ma: 
save us many heavy doctors’ bills. It is by the judicious use of suc! 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to attack wherever 
there is a weak point. e may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette—Sold only in packets 
rc a Epps and Co., Homeopathic Chemists, London. 
—[Apvr. 
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GASEOUS FUEL. 

Tue apparatus by which the most intense heat has 
been produced by combustion is well known to be the 
oxy-hydrogen blow-pipe. Hydrogen and oxygen being 
therein previously mingled, in the exact proportion of two 
volumes of the former to one volume of the latter, the 
mixture, issuing as a jet, is ignited, and can easily melt 
large pieces of fireclay and platinum. Any excess of either 
gas is soon found to cool the flame and to diminish the 
effect. With an excess of either gas its action, in fact, ap- 
proaches that of an ordinary furnace. There is no longer 
that definite mixture of the gases which evolves heat. The 
thermal units actually evolved are diverted to uselessly 
raising the temperature of the escaping fire gases. The 
temperature of the flame is thereby lowered in intensity 
in several ways, as combustion is a chemical combination 
all the more rapid the more intense. it is, and the more 
intense the more rapidly it can take place. The actual 
temperature of combustion, as we ordinarily understand 
combiaiihies is only about 540 deg. Fah., this heat 
being required to start combustion. But in the 
oxy-hydrogen blow-pipe there is no difficulty in mixing 
the gases with the utmost precision ; such a mixture can 
be effected before the actual combustion takes place, and 
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KINIPPLE’S DREDGING MACHINE.—(For description see page 274.) 


there is not present any of the inert nitrogen we are 
obliged to use in atmospheric air. Consequently, by the 
combination of 1 lb. of hydrogen gas with the 8 lb. of 
oxygen, or of two volumes of hydrogen with one of oxy- 
gen, to form water, 62,032 British units of heat are 
evolved. The actual temperature of combustion of hydro- 
- with oxvgen is, according to the experiments of Sainte 

laire Deville and Debray, only 4530 deg. Fah., instead 
of the theoretical amount of nearly 13,300 deg. But 
4500 deg. Fah. is a temperature that no furnace ever 
built could withstand, and any fire-brick whatever would 
be melted down like so much butter. Yet a practicable 
and practical approach of the temperature of a fire to, say, 
only 3500 deg. Fah.—would be of the utmost value, in 
metallurgy more especially; leading to simply revolu- 
tionary results in many arts. And the nearer that, by 
means of a practicable apparatus, we approach the results 
of the oxy-hydrogen blow-pipe, the nearer we are to 
obtaining high temperatures. 

Leaving the blow pipe, and coming to practice, we find 
that the ordinary grate of any furnace is at the other end 
of the scale in human contrivances for evolving heat. It 
has been often pointed out that on the ordinary grate the 
firemen simply shovel as much coal as possible, in order 
to save themselves trouble in firing ; and it is quite im- 
pussible to make them understand that the heat evolved 
is not always in proportion to the amount of coal flung 
on the bars. Incomplete combustion is necessarily the 
result of shovelling on too much coal; much carbonic 
oxide is evolved, which cannot find its necessary supply of 
oxygen, or even opportunity to mix itself therewith. The 
combustible gas is hence uselessly drawn out of the 
stack into the atmosphere. Or, on the other hand, the 
fireman leaves the yrate with a very thin layer of 
fuel, by which both the fire gases and the whole 
furnace are most injuriously chilled down by the great 
excess of air. In both instances the distillation process is 
incomplete. In any case it takes much skill, attention, 
and labour to make a good fireman. How can we ap- 
proach, if only at along distance, the intensity and pre- 
cision of action of the oxy-hydrogen blow-pipe ? 

Here, as one sometimes actually hears men engaged 
in ironworks seriously propose to save fuel by “re- 
burning” (!) the fire gases, a few elementary reminders 
may not be inappropriate. In the first place, there is no 
known source of pure hydrogen available in large volumes. 
It only occurs in intimate chemical combinations; we 
should have to decompose, say, iron or zine to produce it 
BF pnp very expensive in labour and material. Can- 
nel coal, the richest of all in hydrogen, only contains 
0°056 per lb. Nor can we obtain pure oxygen, though 
the most abundant of all the elements, except by similar 
modes ; and we must have recourse to the boundless sea 
at the bottom of which we are crawling. We must there- 
fore take coal, or mainly carbon, and atmospheric air. 
Even if we could cheaply get pure hydrogen, each pound 
requires 8 lb. of oxygen. As it is, these have to be taken 





up from 36 lb. of air, leaving the difference of 28 lb. of 
nitrogen. This means a volume of air of more than 400 
cubic feet ; so it is seen what impracticable volumes of air 
would have to be dealt with. Now, if we lived in an at- 
mosphere of, say, pure ss yo we should have to obtain 
the oxygen from some other source than our atmosphere, 
so that common air itsélf may be regarded as being really 
gaseous fuel ready to our ‘hands, This very air is, how- 
ever, itself never quite pure. It always contains a little 
carbonic acid, and, in hot and sultry weather, a very con- 
siderable amount of vapour. The latter circumstance 
more especially makes itself felt in blast furnaces, which 
are well known to work better and with less fuel in a 
cold winter than in summer. It has therefore been pro- 
posed to dry it by, passing it through quick lime; 
but the most efficient means actually in use for preparing 
this kind of gaseous fuel is heating it to the highest prac- 
ticable temperature. Processes have been proposed for 
eliminating a portion of the nitrogen from gases supplied 


to the blast furnace, but nothing of the kind has been 
actually ‘carried out ; and: for obvious reasons. So far, then, 
with the oxygen of our imaginary blow-pipe. 

A stage in the use of carbon, evidently approximate to 
the gaseous condition, is that of bringing it into the state 
, of a very fine. powder before mingling it with air. The 
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plan of using fuel ground up into fine dust has been 
attempted many years agu in America, and is now being 
elaborately worked out by Mr. Crampton, Mr. J. Bourne, 
and also several inventors in America. Injected into the 
combustion chamber, it is at once turned into gas; and, 
if no simpler and cheaper method of thus increasing the 
areas of contact between the fuel and the air for combus- 
tion could be found, it would constitute a great improve- 
ment. Whenever coal is supplied in large pieces, on fire- 
tars or otherwise, there is no doubt that some heat disap- 
pears in the work done in disintegrating the fuel. This 
form of loss is diverted from the bars by throwing the 
work on the grinding milJ. An obvious advantage that 
ought to result from the use of powdered fuel is that, 
whileinits finely comminuted state, it must be easily gasitied 
and taken up by the oxygen. A gasification under such cir- 
cumstances must require less air, and therefore not such 
an excess of nitrogen as the gasification in an ordinary 
producer. Further, as on the ordinary grate, there is only 
one combustion. It has even been claimed that less air 
is used in burning powdered fuel than the 12 lb, per pound 
of carbon indicated by Favre and Silbermann. But these 
12 Ib. refer to 1 lb. of pure carbon, not to the compound 
of carbon, bydrogen, and oxygen termed coal. Liynite 
coal, for instance, containing one-fifth of oxygen, only 
requires about 9 lb. of air. Only time, however, can show 
whether powdering fuel by power is cheaper—for that is 
the practical experimentum crucis—than disintegrating it 
by the direct application of heat in the gas producer, That 
the process, per se, must be better than that on the ordinary 
grate there can be no doubt. 

A stage intermediate between powdered fuel and gas is 
found in a liquid fuel. Thus a liquid hydro-carbon is 
nearer the gaseous stage than a solid, and its combustion 
is, ceteris paribus, so much the easier. Several, and by no 
means unsuccessful, attempts have been made to burn 
liquid fuels ; but the high cost of the combustible itself 
proved an effectual bar to the extension of a process that 
we saw in successful operation about ten years ago in the 
neighbourhood of London. 

hatever way be done in the future with powdered 
fuel—and attempts in that direction have our best wishes 
—the most successful, the most generally used, perhaps 
the most scientific, plan of producing gaseous fuel consists 
in the use of the furnace gas producer or gas generator. 
Herein the coal is perfectly burned, principally into car- 
bonic oxide, which is led into a separate chamber, when 
the combustion into carbonic acid is more or less com- 
pletely effected. Carbon, imperfectly burned, so as to 
make carbonic oxide, requires 14 lb. of oxygen, or 6 lb. 
of air, producing 4400 British units of heat ; completely 
burned to carbonic acid, it takes 2% lb. of oxygen, or 
12 lb. of air, producing 14,500 British units of heat. 
Thus, to burn the 2} lb. of carbonic oxide resulting 
from the imperfect combustion of 1 1b. of carbon, 6 Ib. 
of air, containing 1} Ib. of oxygen, are required; and 





the incomplete combustion of carbon to carbonic oxide 








produces less than one-third of the heat given out by the 
complete combustion of carbonic acid. Of course, coal 
being a composite body, the combinations in the producer 
are not so simple as this. Faraday thas described the 
action of a gas producer :—“ The upper and cooler part of 
the coal produces a large body of hydrocarbons; the 
cinders or coke, which are not volatilised, approach, in 
descending, towards the grate. That part which is near- 
est the grate burns with the entering air into carbonic 
acid, and the heat evolved ignites the mass above it ; 
the carbonic acid, passing slowly through the ignited 
carbon, becomes converted into carbonic oxide, and 
mingles in the upper part of the gas producer with the 
hydrocarbons.” 

With the producer generating gas to be afterwards 
used in a separate chamber, there is the obvions draw- 
back of two combustions, with the attendant two dilu- 
tions with nitrogen. 1t has been stated, we believe on 
Dr. Siemens’ authority, that each cubic foot of gas from a 
Siemens producer is diluted with about two cubic feet of the 
incombustible gas nitrogen, which enters the grate with 
the air. A hundred parts of the gas produced contain 
about 34 per cent. of combustible gas, the remainder being 
at least 4 of carbonic acid and 62 of nitrogen. In the 
combustible gas itself, the proportions are about 24 of 
carbonic oxide, 8 of hydro- 

en, and 2 of carburetted hy- 
ogen. 

The next step in the use of 
gaseous fuel will undoubtedly 
consist in the practical applica- 
tion of some improved form of 
gas producer, by which the first 
nitrogenic dilution of the gaseous 
fuel may be avoided, or at 
least diminished yet further. 
Several attempts, at Dowlais, 
the Blaina Works, and others in 
South Wales by Mr. Frederick 
Yates, at Birmingham by 
Mons. Bérard, and more lately 
by Mr. Benson of Staley- 
bridge, have been made to 
generate gaseous fuel in close 
generators; but, up to the pre- 
sent, these efforts have not 
been attended with the success 
they deserved. But there can 
be little doubt that it will be 
done sooner or later. Mr. 
Prideaux, many years ago, 
observing the almost exclusive 
use of coke in the blast fur- 
nace, and of coal gas in pud- 
dling and heating, proposed 
distilling the gas in retorts for 
the reverberatory furnaces, and 
firing the blast furnaces with the 
resulting coke. And there is no 
doubt that, with a suitable coal, and-by the use of a quick 
method of drawing the retorts, this might be done. But 
we are yet a long way from this ideal. 








RE-TUBING HEAVY GUNS. 


A areaT deal of misapprehension exists as to the method of 
retubing heavy guns adopted at Woolwich. Thus, we have 
recently been told that a Woolwich Infant was to be “sawn in 
two” in order to put in a new tube, a statement which is quite 
misleading. Now the operation of retubing guns is very simple 
and offers very few difficulties in the performance, and does not 
entail anything like splitting the gun with asaw. If the gun 
be short the old steel tube is bored out, and the new tube having 
been turned to the correct size, the gun is heated by a wood fire, 
and when hot enough the tube is lowered into it ; the tube is then 
filled with water to keep it cool while the gun is contracting 
upon it ; when cold the gun is taken to the boring machine and 
bored out and rifled in the same manner as a new gun would 
be. In the larger and heavier guns the steel tube is larger at 
the breech end than at the muzzle; it could not, therefore, be 
easily bored out from the muzzle, or if it were, a new tube of 
the same shape could not be put in. It is consequently necessary 
to cut off the muzzle of the gun as far as the part where the 
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steel tube is enlarged. The gun is put into a lathe and. cut 
through with a parting tool some few inches from the junctior 
of the chase and reinforce in front of the trunnion, as shown 
by the dotted lines in the preceding cut. This is the “sawing 
in two”’ of the daily press. 

The muzzle portion having been thus cut off, the old steel 
tube is bored out of the breech portion, the new steel tube is 
prepared as before, the gun is then heated, and the tube lowered 
into it. When cold the muzzle portion of the steel tube—which 
of course projects, being the whole length of the bore—is turned 
for a new B tube, as the exterior or muzzle portion of the chase 
is called. The new B tube is made hot and shrunk upon the 
steel tube, the joint being made to come underneath the first 
reinforce, as shown in e ed detail above. The gun is cut 
off a little distance in front of the first reinforce, so as to form a 
bee run in the stay of the lathe while the steel tube is 
being bored out. All the joints of large guns are lap joints, 20 
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after the new steel tube is in, the part in front of the reinforce 
is turned to the shape in Fig. 2. Thus one part of the 
joint is where the gun was first cut, and the other is made so as 
to come underneath the reinforce. The gun is then ready to be 
bored, rifled, and finished as an ordinary new gun would be. 

It will thus be seen that in small guns “re-tubing” means 
simply putting a new tube into the gun, but that in large guns 
the muzzle portion of the gun is also new. 








KINIPPLE’S PATENT CIRCULAR AND RADIAL 
DREDGING OR EXCAVATING MACHINE. 


WE illustrate on the preceding page a circular radial dredging 
machine, designed by Mr. W. R. Kinipple, C.E., Westminster, for 
dredging afloat or aground without the usual aid of bow, side, and 
stern chains. This machine consists of a circular vessel having 
a round well or hopper and a revolving framework carrying the 
engines, machinery, and radial bucket ladders. In the centre of 
the vessel is a cylindrical screw pile, which is screwed into the 
bottom of the sea or river, at any spot where dredging opera- 
tions are to be carried on. The pile is hollow, and is filled with 
water to aid its descent by weight; the water is pumped 
out to give additional lifting power during the process of rising. 
Around the pile there is freedom for oscillation in a moderate 
seaway. There are two revolving anchors carried by legs, which 
are lowered down to the bed of the sea. These provide additional 


and are for the purpose of giving a rotary motion to,the dredger 
when she is at work. On the deck of the hull, at the outer 
margin, is a rail, on which the radial dredging machinery revolves 
or travels. There are two radial bucket ladders, which, when 
dredging, may be worked in opposition to each other, so as to place 
the machine in equilibrium. The travelling framework support- 
ing the radial ladder may be secured in a fixed position to a 
quay or wharf, and the hull of the dredger made to revolve, 
while one bucket ladder is working radially and loading the 
hopper, and the other is unloading the hopper and discharging 
the dredged materials into an embankment behind the quays. 
This class of dredger is considered by the inventor to be well 
adapted for cutting canals for their full width, while working 
along a centre line. It may be used as a hopper dredger, 
or an ordinary fixed dredger ; and a great advantage is that so 
very short a time would usually suffice to secure the circular 
dredger in position in any locality for dredging operations. 

The circular dredger may be looked upon as the most recent 
step in connection with the hopper dredger system. The largest 
hopper dredger afloat at the present time is the Greenock, owned 
by the Greenock Harbour Trustees ; it was built by Messrs. 
Simons and Co., of Renfrew, from Mr. Kinipple’s designs, and 
has been working successfully since December last. The Greenock 
has 1000 tons carrying capacity, dredges at the rate of 200 tons 
per hour, and steams when fully loaded to the place of deposit 
(seven miles distant) and returns within two hours. 

The cost of dredging by the hopper dredger Greenock com- 
pared with the stationary dredger and attendant hopper owned 


About a mile to the west of Kimberley, at Awsworth, 
a branch line runs up to Pinxton, thus the 
Great Northern Railway in communication with the centre 
of the Midland or Derbyshire coal-field. From Awsworth the 
line crosses the Erewash Valley by means of the viaduct which 
also carries it over the Midland Railway, near Ilkeston, and which 
we illustrate this week. From Ilkeston the line runs through 
West Hallam, Locko, Breadsall, and Stanley districts, on to 
Derby. Near Derby the line runs for some distance upon 
embankment, but after leaving West Hallam the line is lost 
in a deep cutting through sandstone and compacted gravel, known 
on the works as conglomerate. Thin veins of coal may be seen 
in several places in this cutting, but they are lost near a 
tunnel through the new red sandstone at Morley. Leaving 
this, the line runs on the hill side, along which several 
severe slips and settlements have been encountered. From 
Derby the line runs on to Egginton Junction and Rolleston 
Junction, and at these places it runs on to the North Stafford- 
shire line, over which connection is obtained with Burton-upon- 
Trent, the total length of the line, exclusive of the branch to 
Pinxton, being thirty-two and three-quarter miles. We are, how- 
ever, only here concerned with that portion of the new line 
which crosses the Erewash Valley by means of the viaduct, to 
the illustrations of which we must now refer. The direction of 
the line and position of the viaduct will be seen on the map given 
below, the light lines on which show the Midland Railway. 
One of the principal conditions influencing the choice of the 












of Engineers, over which Lord Edward Cavendish presides. For 
a long time the proposal was held in abeyance, mainly owing to 
the necessary funds not being forthcoming, but about a year ago 
a start was made afresh, and a subscription list was o and well 
responded to by the iron and of the district. A site, 
in Holywell-street, Chesterfield, was bought, and the designs of 
a Manchester firm of architects—Messrs. Smith and Woodhouse— 
were selected and put into the hands of contractors, the cost being 
stated to be over £12,000. 

The ceremony of laying the foundation stone of the new 
building, by the Marquis of Hartington, was performed on 
Wednesday afternoon with much display, the business of the 
town being totally suspended, and the streets being thronged with 
crowds of people from the populous vicinity of the town. In 
the evening there was a banquet in the Market Hall, at which 
there were present, amongst others, the Marquis of Hartington ; 
Lord Edward Cavendish; Sir Henry Jackson, M.P.; Admiral 
Egerton, M.P.; Messrs. Chas. Markham, Staveley; Charles 
Binns, Clay Cross ; F. Swanwick, Alfreton ; A. Barnes, Chester- 
field ; J. Callingham ; E. Bainbridge, Sheffield; J. Marsden, 
Mayor of Chesterfield ; J. W. Evans, Government Inspector of 
Mines ; W. F. Howard, Chesterfield ; and C. Black ; Dr. Black ; 
Major Jackson, and the members of the Corporation and 
others. 

The building is situated at the junction of Corporation-street 
and St. Mary’s-gate. In general arrangement it is divided into 
two sections, one, comprising the Free Library and Science and 
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DERBYSHIRE EXTENSION, GREAT NORTHERN RAILWAY. 


design to be adopted was the necessity for lightness in the struc- | Art Schools, may be termed the “Institute” portion, and the 





by the Greenook Harbour Trustees is only about one-half. It | 
is thought, however, that a still further reduction in the cost | 
of dredging may be anticipated, and in illustration of this the | 


“following tables are of some interest as showing the first cost | 


and working expenses of the ordinary stationary dredger and | 
attendant hopper barge system, compared with the first cost 

and working expenses of the hopper dredger system, both work- | 
ing in free spoil. 


Comparative cost of dredging by the fixed dredger and attendant 
hopper barge system and by the hopper dredger system. 
Fixed Dredgers. 

Seven dredgers to dredge 8400 
CONN ROrGay «2 22 2c os 
Twenty-one hopper barges of 
400 tous capacity, each to 

load and steam 50 miles per 

day [ : te. ae 


at £14,500 = £100,500 0 0 


at £3,500 = £178,500 0 0 
£280,090 0 0 








Twenty per cent. for deprecia- 
tion, insurance, repairs, 
coals, oils, &c., during 300 
working days .. .. .. .«. .. £56,000 0 0 
org @y 4. 2: .. £186 13 4 
If the wages of the crew be 
taken as under, per day Sa 4. 
28 captains .. .. .. at 8s. 6d. = 1118 0 
28engineers .. .. .. at 7s,6d. = 1010 0 
@estokers .. .. .. at 48.64. = 6 6 0 
70 men on dredgers .. at 4s. 3d. = M417 6 
84 mep and boys or 
hopper barges .. .. at 4s. = 1616 0 £60 7 6 
The cost of dredging 8400 tons 
perdaywilibe.. .. .. .. £247 010 


or 7d. per ton. 


Cost of dredging by the hopper dredger system. 
2800 ton hopper dredgers (of 
ordinary steamship form) 
with double ladders, to load 
in 4 hours, and steam a dis- 
tance of 50 miles to place of 
deposit in 5 hours, including 
asteam launch to each for 
laying daying down moor- 
ings, attending them, <c., 
cost as per estimate by 





builders of dredging plant --cach £46,000 = £138,000 0 0 
Twenty per cent. for deprecia- 
tion, imsurance, repairs, 
coals, oil, &c., during 300 
working days ee oe -. £27,600 0 6 
r day a ee ee ey £92 0 0 


or pe’ on) 22 es 
If the wages of the crew be 
taken as under, per day 2s. d. 





3 captains .. at 10s.0d. = 110 0 
3 mates ne, a6 at %.6d. = 1 2 6 
8 chief engineers at 10s.0d. = 110 0 
8second engineers .. at 7s.6d. = 1 2 6 
6stokers .. .. .. at 48.64. = 17 0 
39 men and boys - at 48.0d. = 716 0 £14 8 0 
The cost of dredging 8400 tons 
per Gay WEBS .. «2 «2 oc 20 02 00 oo oo £106 8 O 
or 3d. per ton 


From the foregoing figures it will be seen that dredging 
operations by the hopper dredger may be carried on at less than 
one half the cost of the stationary dredger. 








ILKESTON VIADUCT. 


THE new line of railway now nearly completed, and which in its 
course crosses the Erewash Valley, forms one of the several connect- 
ing links of the Great Northern Company’s Derbyshire extension 
work, the object of which is to connect the town of Derby and 
the Derbyshire coal-field with the Great Northern system. 
Commencing at Colwick Junction on the north side of Notting- 
ham, and on the Nottingham and Grantham line, the 


ture imposed by the inability of the honeycombed formations | other, the public hall with its accessories, the “ Public Hall’’ 
below the position of the foundations to carry any great weight, | portion. The entrance to the institute portion is in Corporation- 
old discarded coal and ironstone workings running in various direc- street, beneath the tower, the ground-floor reached by a 
tions under the line of the new railway, records of some of | short flight of steps, consists of a reading room, 34ft. by 26ft. ; 
which have either not been preserved or are inaccessible. A | library, 38ft. by 21ft.; lecture hall, 40ft. by 33ft., and two class- 
masonry structure, or even masonry piera, were therefore | rooms. The first floor is devoted to science and art teaching, 
inadmissible, and a light wrought iron structure was that most | and consists of a laboratory, elementary art teaching room, 
obviously suited to the conditions—not only on account of the | advanced art teaching room, modelling room, masters’ room, 
necessity for lightness, but in order to secure a structure which | store room for models and museum. In the basement floor are 
would withstand considerable distortion in case of very probable | placed the keepers’ room, store room, serving room, lavatories, 
settlement in the foundations. The wisdom of the choice has | &c., and heating chamber. The principal entrance to the public 


already been proved by the settlement of the foundation of the 
end of the embankment supported by the masonry which forms 
the abutment at the western end of the viaduct, and which has 
by the settlement been considerably broken, rendering partial 
reconstruction necessary. The viaduct consists of sixteen spans 
77ft. in length between the centres of the piers, the elevation of 
the girders and some of piers being seen in elevation on page 276, 
and an enlarged section of the girders is given on page 277, 
which also illustrates the general construction. of the piers with 
some of the details. Other enlarged details and sections are 
given on page 276, and these, with the particulars accompanying 
them, make minute description unnecessary. 

The piers consist mainly of wrought iron hollow columns 
rivetted together in four sections, as shown on page 277, these 
columns being supported, as against buckling or bending strains, 
by cross braces and ties of the forms and dimensions given in the 
figures referred to. The ends of the columns are fastened into 
the foundation and cap-castings, as shown on page 277, the 
joint being made good in the annular step by means of iron 
cement. The floor of the viaduct consists, as will be seen by the 
figures on page 276, of a series of ridges and furrows of plate iron 
rivetted together at the angles and the end, each ridge fastened 
to the main girders, This construction thus forms at once the 


ballast and the sleepers dropped therein, packing being very 
easily performed when necessary. This floor would not recom- 
mend itself in all cases of girder bridge construction, but it is 
considered by the engineers of the viaduct that it gives greater 
strength per unit of weight of the floor than could be obtained 
by other suitable constructions. Its main advantage, however, 
is that it gives a loose road; but it can only be adopted with 
economy where three girders are used, or upon single-line bridges. 
The weight of the flooring in this case is about 734 lb. per foot 
run. The foundation castings are carried upon brick masonry, 
supported upon a concrete bed of such area that the weight of 
the structure imposes a weight of but 12 cwt. per square foot on 
the foundations. 


Northern Railway, is the engineer, and Mr. 8. Abbot, Assoc. 


struction and the designer of the viaduct. 


hands of Messrs. Eastwood, Swingler, and Co., also of Derby. The 
same contractors have in hand the part of the line which runs 
through Derby, and Messrs. Handyside and Co. have in con- 
struction the ironwork, which includes a fine single span cast 


station, and a wrought iron arched bridge of one span over the 
Derwent. 

It is expected that the line will be ready for goods traffic at 
the end of the year and for passengers shortly after. 








THE STEPHENSON MEMORIAL HALL. 

For some years past a scheme has been in operation for 
the purpose of combining the raising of a memorial hall in 
honour of George Stephenson at Chesterfield, North Derbyshire, 
and, at the same time, of providing permanent quarters for the 





new railway runs through several villages to Kimberley. 


| use of the members of the Chesterfield and Derbyshire Institute 


cross girders, stays and flooring. The furrows are filled in with | 


Mr. Richard Johnson, M.1.C.E., chief engineer of the Great | 
L.C.E., is the resident engineer of the whole line under con- | 


The contractors for the line are Messrs. Benton and Woodiwiss | 
of Derby, the ironwork, including the viaduct, being in the | 


iron bridge to cross Friar Gate, close to which will be the Derby | 


hall portion is in Corporation-street, a second entrance being 
provided in Back-lane ; access to the gallery is obtained from 
each, The hall is 68ft. by 47ft., and, including the gallery, which 
is continued round three sides, contains seats for 900 people. 
There are two retiring rooms, to be used also as committee rooms, 
and ante-rooms for the artistes, having a special entrance. The 
hot water system of heating will be adopted, and thorough 
ventilation will be obtained by means of shafts from each room, 
connected with a main shaft, in which a current of air is induced 
by the waste heat from the boiler. The building will be con- 
structed of brickwork relieved with stone dressings, and the 
style of architecture is Gothic of simple detail. 











SouTH KENsINGTon MuseumM.—Visitors during the week ending 
Oct. 13th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,472; mercantile marine, building 
materials, and other collections, 1943, On Wednesday, Thursday, 
| and Friday, admission 6d., from 10a.m. to 5 p.m., Museum, 

1897; mercantile marine, building materials, and other collections, 
| 139. Total, 15,451. Average of corresponding week in former 
| years, 17,293, Total from the opening of the Maseum, 16,682,756, 


LIVERPOOL ENGINEERING SociETy.—The usual fortnightly meet, 
| ing of this society was held in the rooms of the Royal Institution, 
| Colquitt-street, on Wednesday evening, the 10th inst., Mr. C. 
Graham Smith, A.I.C.E., president, in the chair, Mr. J. E, 
| Claudy, B.A.B.E., late sub-resident engineer on the San Paulo and 
| Rio de Janeiro Railway, read a paper on ‘‘ Railway Engineering in 
| Brazil.” He commenced by pointing out that in foreign countries 
| an engineer’s energies are not cramped by musty Acts of Parliament, 
| local boards, and the red-tapeism too in professional 
| practice in this country. Abroad an engineer may delve and dig, 
| hack and hew, with nature alone to oppose him. In carrying outa 
| Brazilian railway an engineer has to look sharply after contractors 

and often do the work of an inspector or foreman. He ought 
| therefore to have a good knowledge of the bricks, mortar, stones, 
| and all materials used in construction, as well as to be able to 
discriminate between good and bad work. He pointed out that 
most of the lime used for mortar was made by burning oyster 
| shells, limestone being very scarce, although there was a brittle 
stone called “‘ saibre” much resembling it which was often used if 
contractors were not looked after. Brazil has an area of 
three and a-quarter millions square miles, and only 1200 miles 
of railways working, whilst the United States, with a less 
area, has no less than 78,000 miles, and at the present time 
| railway enterprise in Brazil is quite at a standstill, as there are 
no good roads or means of communication to act as feeders. 
Horses and mules are about the safest means of travelling. Asan 
| instance of mountain railways, the author called attention to the 
San Paulo Railway, which, in five miles rises from the sea level at 
Santos, toSt. Paulo, 2600ft. above. Thisrailwayis worked on the wire 
rope system, the above distance being divided into four stages or 
lifts,” ateach of which is situate astationary engine. The heavy 
rainfall in Brazil, as in most tropical climates, has to be guarded 
against by allowing ample water ways all along the line of works— 
30in, in twenty-four hours is not exceptional. He then went on to 
deal with the various engineering operations necessary in surveying, 
laying out, and constructing the railway, and pointed out that the 
lumpsum contract system is seldom followed, the work being Jet 
and measured on a schedule of prices previously agreed upon. He 
eoncluded by pointing out that an engineer’s position on a foreign 
railway is not a bed of roses, he having to undergo many hardships. 
The meeting was well attended, and among those present were 
noticed several Brazilian gentlemen, 
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RAILWAY MATTERS. 


TuE Woolwich Town Council have received a letter from the 
South-Eastern Railway Com stating that as soon as the 
station at Greenwich is com; the new line from Woolwich to 
London will be 0; sng — traffic. Lo ke 
been urged to on the works as rapidly as C) 
company haps thias e will be ready by November Ist. 


Wareham gon tony 
Mowlem Institute, Swanage. Mr. G. Fag ro 
Tt was stated the line was proposed to be about ten long, 
intermediate stations being established at or near Sto! 
Corfe Castle, and Langton. The chairman ed that he and 
Weseuce allceg, sat tan toaes was aged ae ed 
estern Railway, an t there was a ey ive 
material help in the undertaking. 


THE directors of the New York Elevated Railway Com; have 
issued a notice to contractors, saying that ‘‘ sealed will 
be received at the office of the company until Tuesday, Oct. 2nd, 


1877, at twelve a.m., for the completion of a double-track rai 
between the Battery and Sixty-first-street; for a double-track 
extension along Ninth-avenue, from Sixty-first-street to Eighty- 
first-street, west side; and for a double-track from Whitehall- 
street through Front and Pearl-streets, the Bowery and Third- 
avenue to Fifty-ninth-street, including branches to the ferri 
eastern terminus of the East River Bridge, and to the Gran 
Central depét, east side, comprising altogether about three miles 
of single and six miles of double track. 


THE presidents of the Grand Trunk and Great Western Railweys 
are engaged in negotiating a closer union of these two great con- 
panies. It appears, says the Railroad Gazette, that the movement 
is so far harmonious that instructions have been issued by the heads 
of both roads to maintain equal rates, and that a joint committee 
has been decided upon for the carrying out of the mutual agree- 
ments. The history of these two great lines, embracing 2175 
miles, and a capital of about £50,000,000, has been that of con- 
tinued and painful loss to the owners, most of whom are British 
investors, and have not even received the incidental benefits which 
the roads have conferred on the people along their lines; and it 
is certainly to be hoped that a plan may be agreed upon a 
ruinous competition may be prevented, reasonable rates esta- 
blished, and the roads at length begin to pay some return on the 
enormous amount of money which they have cost. The depressed 
condition of these roads has had much to do with the general 
business depression in Canada. 


On Sunday night an accident happened to the Midland Scotch 
express for — = which left Edinburgh at 9.20 p.m. The train 
left Edinburgh ripen & and made a rapid journey to Hawick, 
on the North British Kailway. When about a mile and a half to 
the south of Hawick station, however, the two front bogey wheels 
of the engine ran off the rails. In this way the train seems to 
have run about 200 yards, but without seriously damaging the 
permanent way. So quickly was the train stopped by the applica- 
tion of the continuous air brake, that none of the ngers were 
aware that there was any other cause for it than that the signals 
were at danger. As soon as the train stopped, one of the gar 
ran back to Hawick for assistance, but an engine could not be got 
out at a moment’s notice. There was an extra engine at the rear 
of the train, which had been put on at Hawick because of the 
incline, and after a delay of two hours the carriages were drawn 
back to Hawick by the pilot engine, leaving the stranded engine to 
its fate. At Hawick the train was shunted to the down line, on 
which it travelled as far as the next station, where it was again 
shunted. With these delays the train was nearly three hours late 
on arriving at Carlisle. The Glasgow portion of the train, which 
joins the other at Carlisle, had been sent forward without delay. 

THE strike on the Great Southern and Western Railway of Ire- 
land continues, and as winter weather has set in some uneasiness 
is felt as, to the condition of the line, if the usual work of the per- 
manent way is not kept properly in p Some of the men 
have returned to their work, but many who went back for a few 
days were induced by their advisers outside to leave it again, and 
thus the hopes of a settlement have been repeatedly disappointed. 
The directors, in order to afford the milesmen and gangers who 
are out an opportunity of stating their grievances, if they have 
any, invited a deputation from those who struck at the Limerick 
Junction, where the first movement against the board was made, 
to have a conference with them in the board-room, Seventy or 
eighty men attended in answer to the estion, and a long inter- 
view was held. Mr, Colville, the new chairman of the company, 
addressed the men at considerable length, and in a conciliatory 
tone. He expressed surprise and regret that some of the men who 
had been for many years in the employment of the company—some 
had been for twenty years—and upon whom the board would have 
relied to om them and not desert their post, had been among 
the first to leave, and had used their influence to prevent others 
remaining who had gone back to work. The board, he said, were 
ready to » Manoel with them any complaint they had to make, and 
he wished them to state explicitly what their demands were. With 
respect to the subject of wages, one of the men remarked that 
there had been an increase of only 2s. to 3s. a week over the wages 
which they received when they were first employed on the line in 
the former years, and that increase was quite disproportionate to 
the advanced price of provisions and other necessaries of life. 
The conference broke up without any approach having been made 
toasettlement. It is hoped, however, that as the parties have 
come together and talked the subject over, they may be led to 
make mutual concessions, 

Tue Lancashire and Yorkshire Railway Company are making 
important railway extensions in East Lancashire. On Monday a 
new line from Rosegrove to Padiham and Blackburn was opened 
for passenger traffic. The line has been inspected by Major- 
General Hutchinson, who was satisfied with the general arrange- 
ments, and who has favourably reported to the Board of e. 
The bridges were tested by a couple of heavy engines, weighing 
over forty tons each, The new stations are well built, and con- 
venient. The want of a new route between Blackburn and York- 
shire has been felt for many years, and a proposition was submitted 
to the Lancashire and Yorkshire directorate to open out a railway 
between Chatburn, the present terminus of a railway service running 
from Blackburn through Whalley, Clitheroe, and Hellifield. The 
company, seeing the advantages of such a line, resolved upon the 
extension, which is at the present time being vigorously proceeded 
with. The line is being cut from Chatburn to Hellifield, where a 
junction will be effected with the Midland line. Originally it was 

roposed to run the line to Settle, and there effect the junction, 
ut, for several sufficient reasons, Hellifield was fixed upon as the 
int where the Lancashire and Yorkshire lines should converge 
into the new Midland Railway. The extension will, when it is 
finished, be about twelve miles in length. The greatest engineering 
difficulty has been experienced at Stockbeck, a very pretty spot on 
the route, and a massive and extensive viaduct is in course of con- 
struction, rising 90ft. above the level of the river bed. A well- 
constructed station has been built at Chatburn, where there will 
also be the locomotive works, and at which place the company 
have purchased fifteen acres of land on which to erect buildings. 
Cutting is being rapidly proceeded with; the metals have been 
laid for a few calles , and in the course of two months part of the 
line will be opened for traffic. It is confidently expected that the 
whole work will be completed and the lines open to traffic at the 
latter end of next year. The new line passes through extensive 
grazing districts, and will be very convenient for the transit of live 
stock. Mr. T, J. Waller is the contractor, and Mr. Snowden the 
engineer. At Gisburn a large station is to be built, and a large 
section of the twenty acres of land purchased will be taken up for 
sidings, 





NOTES AND MEMORANDA. 
For experimentally illustrating the composition of light Mr. 
va, Terrill arranges seven lanterns, with glass slides stained to 
imitate the different colours of the spectrum. ~ et the 
— ad _— by projected circles oo uge. hg le of se nn 
t ws oe oy | expériments with complemen’ 
a nat ty ep Poca 9° e same way. 

F. Perrier has, according to the Comptes us, made a com- 
parative study of day and night observations, from which he 
concludes “‘ that azimuthal observations by night possess a di 
of ision at least equal, if not superior, to that of observations 
by day.” He will e @ special study of the effects produced 
upon the azimuthal measures by the torsion of the wooden signals 
under the direct action of the sun’s rays, 

P. Gazzi, in view of the difficulties introduced into calculations 
of boiler efficiency by foaming or other mechanical suspension of 
vapour, has, to It Politecnico, described an apparatus for 
determining the degree of humidity, as well as for Ending the 
density, either of saturated or of steam, at high pressures. 
His invention was suggested, in om, y the recent investigations 
of Hirn, Leloutre, and Hallauer, and the necessity for the correct 
measurement of water suspended in steam. 


Tr has been found that ‘‘ simultaneous and synchronous vibra- 
tions manifest mean forces of the second, third, and fourth 
degrees ; and for these new apparent forces the principle of 
equality between action and reaction subsists, while they also 
show a great resemblance to planetary forces. Thus two spheres, 
having concordant pulsations, attract each other inversely as the 
square of the distance ; they repel each other according to the same 
law if their pulsations are opposed.” 


ProressoR Friepr. Kick and Asst. Ferd, Polak, of Prague, 
have made experiments on the flow of plastic solids, which, how- 
ever, cover only a) mall portion of Tresca’s field, but which are 
neatly treated, and formule of deformation simply deduced. 
They conclude that the laws of deformation are the same for all 
bodies which admit of internal displacements through pressure. 
Some of their experimental results with clay may have important 
applications in geologic mechanics, 


Among the numerous instances of the hardening of oak under 
water, Berthier mentions remains of bridge piles, at Rouen, which 
were driven in 1150, They resembled ebony in texture and colour, 
and the change was attributed to peroxide of iron. M. Charil- 
Marsaines, in destroying the remains of a dyke which was built by 
Vaubam in 1681, found that the oak timbers had the same appear- 
ance. He did not examine them chemically, but he quotes 
—— of Buffon to account for the probable presence of an 

m oxide, 


THERE was recently to be seen in the timber yard of Messrs. 
M‘Kay and Milne, Hutcheon-street West, Aberdeen, one of the 
largest blocks of mahogany ever imported into this country. It 
has been imported from Tabasco, and at the one end it measures 
= = p he per = at a ay ev ——— ment is 

jin. with mahogany logs brought to this country, 
ithas been squared; but if it had bcen — in its original 
form it would have presented a far larger b 

THE statistics of the loss of human life in the mining of anthra- 
cite coal, as gathered by the Pennsylvania mine inspectors, show 
the following results :—In Shamokin district, ratio of coal produced 
per life lost, 86,711; in lower Schuylkill district, 107,078; in 
southern district of Luzerne and carbon counties, 94,679 ; in middle 
district of Luzerne and carbon counties, 83,916; in Wyoming 
Eastern district, 110,511 ; average, 96,579; in English bituminous 
mines, 1875, 118,730; in Nova Scotia mines, 1874, 135,063; in 
Ohio mines, 1875, 142,352; average in Pennsylvania, anthracite 
mines, 1875, 92,437. 

SUPERSATURATED solutions of many salts often spontaneously 
deposit crystals, which are less hydrated than the common salt, 
In many cases before the point of spont deposit i hed. 
a crystal of the less hydrated form will start the deposit. In such 
cases a brisk friction against the walls of the vessel will often pro- 
duce crystallisation. D. Gernez has observed three modes of this 
mechanical action: (1) the simple production of the least hydrated 

stals; (2) the production of the most hydrated crystals, in 
solutions where the other hydrate would form in contact with a 
pyre _ A (3) the production of either salt, under different degrees 
CY) ction. 


A DESCRIPTION of a simple contrivance for the rapid cooling of 
liquids, invented by M. Toselli, is described in Les Mondes. It 
consists of a cylindrical — for holding any liquid, into which 
may be shengell an inner go let, shaped like an inverted truncated 
cone, and having a lid which rests on the outer cup. Putting 150 
grammes of nitrate of ammonia in the inner goblet, filling it with 
cold water, and stirring it so as to hasten the solution, the tem- 

rature of the outer liquid is soon reduced at least 12 deg. C.— 

deg. Fah. The salt may be used for an indefinite period, by 
sp) it on a plate after each trial, and exposing it to the sun 
until it crystallises anew. The inventor prepares a salt which will 
lower the temperature 28 deg. C.—50 deg. Fah.—in the warmest 
countries. 

In a paper by Mr. A. Vernon Harcourt, F.R.S., read before the 
Physi and Chemical sections of the British Association at 
Plymouth, he proposes as a substitute for the standard candle for 
photometric measurements, the use of a hydrocarbon vapour mixed 
with air, and burnt through a large burner, The hydrocarbon 
used is that portion of American petroleum which, after repeated 
rectifications, distils at a temperature not exceeding 50 deg. C., 
and consists almost entirely of pentine, the fifth member of the 
series of paraffines. To prepare the gas, he draws into a gas- 
holder the required volume of air, chosen according tothe capacity 
of the holder, and corrected for temperature, pressure and tension 
ot aqueous vapour ; then the corresponding portion of pentine is 
poured into the gasholder from a measuring flask, connected by 
means of glass and caoutchouc tubing to a tap in the upper plate. 
He a to maintain a proportion of 600 volumes of air to one 
of liquid pentine. A few minutes are sufficient for the volatilisa- 
tion of the liquid, and a few hours for perfect diffusion. The unit 
which he proposes, and which he claims is adjusted to correspond 
to the light of a sperm candle consuming 120 grains of sperm per 
hour, is the light given by a mixture of seven volumes of pentine 
gas with twenty volumes of air, buring from a in. orifice at the 
rate of a cubic foot per hour, under the standard condition of 
60 deg. Fah. and 30in. pressure. 


THE temperature developed on the explosive combustion of 
nitroglycerine has not been accurately ascertained, but as the com- 
bustion is much more perfect than is the case with gunpowder, it 
is probably much greater, and has been assumed to be more than 
twice as great. One volume of powder gives 190 volumes of gas at 
the ordinary temperature ; in consequence of the heat developed, 
this expands to four times this volume, giving 760 volumes of 
gas y after the explosion. One volume of nitroglycerine 
gives 1300 volumes of gas at the ordinary temperature, and 
assuming as pretty nearly correct that the heat developed is two 
and a-half times as great, we should have the gases ex ed to 
ten times their volume at ordinary temperatures, or 13,000 volumes 
of hot gas; so that according to volume the strength of the nitro- 
glycerine is seventeen times that of gunpowder. But in con- 
sequence of the enormous velocity of combustion of nitroglycerine, 
its impact effect is still more increased. With nit cerine 
larger masses of rock can be operated on at one blasting, 





con- 


sequence of the severe shattering power which its rapid combustion 
confers upon it. At the slate quarries in North 
nitroglycerine was for some time used, a 
nitroglycerine sufficed where previously 
gunpowder were required. Similar 
obtained at Freiberg and in Belgium. 


Wales, where 
single blast with 
four or five blasts with 
favourable results were 





MISCELLANEA. 
Phased eg late : i R.N., has been selected for 

e a ent 0: ‘essor 0} ical Marine Engineering at 

the Chinese Imperial Arsenal, Foo Chow. 
_ Coat of excellent quality and in large quantity has been obtained 
in South Africa, and at Grahamstown ts have been 
made which prove that the coal forms good fuel for smiths’ work 
and steam generating purposes, 

WE understand that the Swiss Government has decided upon 
an increase in the import duties which will make them almost 
eter for British goods. This, of course, includes machinery, 

t as the Swiss have no patent law, they only require a few 
machines for patterns to work from. 

THE Admiralty have ordered that the position taken b 
assistant-engineers on the seniority list be governed by the - 
tion attained by them on the cnatileaiien teh in passing out of 
the Royal Naval College, and not as heretofore, by the position 
obtained in the final dockyard examination. 


_ Her Maggsty’s Minister at Rio de Janeiro has officially 
informed the Secretary of State for Foreign Affairs that a con- 
vention has been concluded at Rio de Janeiro between the Govern- 
ments of Italy and Brazil, securing reciprocal rights to the subjects 
of both countries in all matters concerning trade marks. 


NEw ORLEANS proposes a new and shorter cut to the ocean by a 
ship canal cut through to Barataria Bay—an estuary of the sea 
that penetrates far into the land on the south coast of Louisiana. 
It is said the distance from New Orleans to the Gulf of Mexico, by 
this route, would be only fifty-eight miles, and the cost of digging 
the canal about 5,000,000 dols, 


Asout the first case under the Rivers Pollution Act, 1876, which 
came into operation on the 15th of August last, will be heard in 
the St. Albans County-court on Friday, the 26th inst, At a 
special meeting of the Town Council, held on Friday last, the 
clerk announced that the corporation had been served with a sum- 
mons, taken out by Mr. C. Woollam, of the Abbey Silk Mills 
for allowing three sewers to drain into the river Ver. The council 
immediately resolved itself into commiteee, and, after a long 
discussion, the town clerk was directed to defend the action, 


Mr. Robert BakER, one of her Majesty’s Inspectors of Fac- 
tories, retires on the 9th of November. Itis not intended, we 
understand, to fill up the vacancy. Mr. Cross proposed in a Bill 
for the Consolidating the Factory Acts, which was before the 
House of Commons, to abolish the office of second Inspector of 
Factories, and although the bill failed to pass, Mr. Baker’s resig- 
nation will enable the Home Secre to carry his intentions out 
at once upon this point, After the 9th of next month the adminis- 
tration and control of the Factory Department will be vested 
solely in the one remaining inspector, Mr. Alexander Redgrave. 


THE Chattanooga ,» Sept, 22nd, says:—‘‘We were 
yesterday shown some of the most remarkable iron that we think 
we have ever seen. It was a consignment received by Mr. S. B. 
Lowe, dealer in pig iron, of this city, front East Tennessee. It is 
what is known as cold {blast charcoal, and is intended especially 
for the manufacture of car wheels. Some of it was being broken 
be for testing, and the pigs stood from fifty to one hundred blows 
of a twenty-five pound sledge before breaking, and then only after 
the pig had been beaten from a straight line at least two inches. 
Some of the trial pieces that had been cast on a chill, were chilled 
to the depth of two inches. It isa new e of iron in this 
market, and will, no doubt, meet with a ready sale.” 


THE German Imperial Patent-office has issued the following 
notification, dated September 16th, 1877 :—‘‘ In case of application, 
in accordance with the Patent Law of May 25th, 1877, for granting 
a patent for an invention, which is protected by a patent in virtue 
of the laws of the country of the patentee, the applicant has to pro- 
duce such original patent to the Imperial Patent-office. If the 
original owner of the patent has ceded. his rights in the same to 
another person, the latter, in applying for the granting of a patent 
according to the above-mentioned law, has to submit, besides the 
original patent, also the instrument testifying to the transfer, This 
latter will be only considered valid, if it is authenticated judicially, 
or by notary, or by an Imperial consul.” —Z'rade Marks. 


THE latest application of the results of scientific discovery to 
military use is, says the Army and Navy Journal, found in the 
successful introduction by the New York Telephone Company of 
the telephone during the late International Rifle Match at Creed- 
moor. erever an electric wire exists the telephone—a small 
hand instrument—can be attached at very trifling expense, with 
the best results. During the Ee of every rifle match there 
are sure to occur cases of doubtful shots, bullets striking on 
dividing lines of the target, which cannot be located exactly with 
the telescope from the firing } point. \ Such shots occasion disputes, 
which can only be determined by communicating with the marker 
at the target. Where a speaking tube exists this can be done, but 
speaking tubes are not available at 1000 yards. Here comes in the 
telephone, and becomes a speaking tube of the most perfect kind. 
A little tube, held in one hand, with a hole at one end and a 
sensitive vibratory diaphragm at the other, is attached to a 
telegraph wire. similar telephone is at the other end of the 
wire, 


WE have more than once pointed out that the water supply 
arrangements of New York were in a very unsatisfactory condition. 
It would appear from recent advices that New York city is in 
imminent peril of a water famine. New York papers to the 3rd 
inst. state that up to that time hardly any rain had fallen during 
the previous two months, and the city was in danger of suffering 
from a great scarcity of water. The whole region of the water-~ 
shed was parched, wells and springs were fast drying up, the 
smaller streams had disappeared entirely, and the larger ones had 
dwindled to mere threads, The whole supply of the department 
is at present derived from fourteen small lakes, one or two of 
which have never been drawn upon; but the principal engineer 
was of opinion that if there were not heavy rains within the next 
fortnight, it would be necessary to go to some of the lakes with 
big steam-pumps and dry them up. No water had passed ever the 
Croton dam for more than ninety days, and the enormous drain 
upon the present smaller sources of supply rendered the utmost 
economy in the use of water absolutely necessary. - 


Ir isa suggestive fact that 'Americans are doing all that lies in 
their power to promote the manufacture of glass in the United 
States. The following paragraph from the WV. Y. Bulletin shows 
with what success the enterprise is attended :—‘‘The manufac- 
ture of polished plate glass for stores, windows, and dwelling 
houses, 9 taken a start in the West under very promising 
auspices. Already several works are in tion, which, in a 
short time, will be able to supply the entire Western and a portion 
of some of the Eastern markets, The oldest of the kind is that 
of Mr. De Pau, at New Albany, Ind., the production of which has 
been y in , and the quality improved to an extent that 
will probably compare with anything made in England. These 
works were planned and built by Captain J. B. Ford, who is now 
making use of his omg by constructing a model factory 
at Jeffersonville, Ind., where every convenience, such as cheap 
coal, sand, railroad and water communication, are combined, so as 
to reach the lowest cost of production. Another important 
establishment is that at Crystal City, near St. Louis, Mo. It is 
now in the hands of parties who are determined to make it a 
success, and great improvements have been introduced in the last 
twelve months, such as gas furnaces, &c. The process of polish- 
plate ona large scale is also going on. Thus far our Western 
capitalists deserve credit for their spirit of enterprise. There is 
every promise that we shall hold our own against Europe in glass 
making before long, and several large capitalists in this city are 
willing to invest in this new enterprise.” 
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doubtless of an intensely interesting 
the good fortune to witness them ; also other experiments which, 


although anything but delightful to those on the spot, have been 
matters of world-wide interest. But of all these 
reports. So why should I occupy your time. In civil mechanics 
the only striking novelty that occursto me is the self-binding 
reaping machine, and of this it has not been my good fortune to 
witness the performance. Leaving that which is purely mechanical 
(as the name of this society would excuse me for doing) in the 
advance of applied science, there is the telephone, and this I was 
very much tempted to take fora subject; for it was my good 
fortune not only to witness the action of the instrument, but also 
to meet and converse with the inventor, Professor Graham Bell, 
Nor am I led to pass this by from any want of appreciation of its 
merits. Whatever may be the practical value of the invention, 
there is no doubt of its scientific and mechanical importance. It 
seems to me toe be a step which can only~be compared to the 
invention of photography. I felt, however, that it would be 
presumption on my part to attempt todeal with such a subject, 
especially without the instrument to set before you. Having 
thus run over the material out of which I hoped to have built my 
address, in a space that has not occupied two minutes, it was 
necessary for me to begin again, and find some other subject. 
The various and ever i ing ppli ti of hi offer an 
almost unlimited ber of subjects, the di ion of any one 
of which, with a full knowledge of the details, would afford 
interesting occupation for an hour ; but then it is necessary that 
the details should be known, and however interesting and useful 
this knowledge may be, if the subject is novel, it has to be 
acquired ; and for me te have mastered any of the most recent 
applications of mechanics in a manner worthy of bringing it before 
you, would not only have required more than the time at my 
di but the knowledgé thus acquired would have left a 
deposit in my mind for which I felt that I can ill spare the room. 
I find that every fresh subject that one investigates invariably 
raises questions which cannot be answered at once, and from 
which it is impossible to free oneself ; and to a mind of limited 
capacity, already full of questions, to take in more is to ensure 
overcrowding and greater confusion. I felt, therefore, I had 
better claim your indulgence, and, instead of trying to acquaint 
myself with anything novel and complete, in order to set it before 
‘ou, endeavour to arrange or generalise on questions which had 
n suggested by subjects previously considered. As it is necessary 

for me to take some subject, about which I may arrange what I 
have to say, I have chgsen one which, though old even to triteness, 
is attracting considerable attention in Manchester at the present 
time. This is, the possibility of reducing the quantity of smoke 
and pernicious gases poured into our atmosphere. The ways in which 
this can be done, if it is possible, may be summed up in three :— 
(1) By the better burning of the coa] and the purifying of the 
products from soot and sulphur. (2) The more economical use of 
coal, and hence the reduction of the quantity consumed. (3) The 
somewhat transcendental, but much more complete method, if it 
is possible, of substituting some other power for that now derived 
from coal. I shall consider these various ways in the order in 
which they stand, because what I have to say as regards the first 
may be said in a few words, whereas the two latter will raise 
questions respecting our ability to transmit work over considerable 
distances, which, although they have passed hitherto almost with- 
out notice, I conceive to be of the greatest importance to us at the 
present time. Before, however, considering the possibility of 
consuming smoke, let me say one word with regard to its various 
sources and the evil effects produced. The sources of smoke may 
be considered as threefold : The household consumption of coal ; 
the coal consumed in manufactures, and, perhaps, the most 
prolific source in Manchester, the coal consumed in the produc- 
tion of steam. Of these three sources of smoke the first is 
altogether beyond the reach of the engineer, and the only chances 
of amendment are the burning of better coal in our houses, and 
the burning of the coal to more effect in stoves instead of the open 
fire—a result which is in no way so likely to be brought about as 
by an increase in the price of coal. It appears, however, that 
the nuisance arising from the household consumption of coal, at 
all events as far as soot is concerned, is much less than that 
from the other sources. On going from Manchester to London 
the comparative cleanliness of the latter town is very striking, 
and this must be mainly due to the smaller quantity of smoke 
from manufactories and steam engines; for in London they 
certainly have more house smoke than we havehere. There is 
one remark, however, that I cannot help making, although 
somewhat a digression. This relates to the use of paint. In 
London the houses are mostly painted, either entirely or in part, 
and in the smarter parts of the town the paint is renewed every 
year. And I cannot but think that the more cheerful aspect of 
the streets of London as pared with Manchester is in a great 
measure due to this fact. One would have thought that the 
more dirty the town the more inducement to paint, but the 
reverse of this seems to be the case. Inthe South of Europe the 
towns, from Venice downwards, are invariably washed or painted, 
but as wecome North we find the use of paint very rare. It 
would seem that the task of keeping such towns as Manchester 
clean is given up as hopeless, even with paint. One thing is 
certain, that if the houses were regularly painted it would be 
necessary .o paint the public buildings as well. &t. Peter’s 
Church and the Free Trade Hall would stand out in fine contrast 
if all the houses in their neighbourhood were an elegant buff. 
Iam afraid, however, that I shall find but little sympathy in a 
suggestion which involves the painting of the new Town Hall. 
But whether there is anything more objectionable, even as a 
matter of sentiment, in a coat of white lead or silica 
than in one of black carbon I must leave to you, and 
come back to the consideration of the smoke produced 
by manufacturers and steam users, Of these the first is the most 
difficult to deal with where it exists; but in Manchester there 
does not appear to be much coal consumed by manufacturers 
except under their boilers, so that it is with the possibility of 
reducing the smoke from this latter source that I shall mainly 
concern myself. That the regulations enforced in Manchester 
with a view to prevention of smoke have already done much good 
cannot be doubted when we pare the chi ys in Manchester 
with those in some of the smaller towns in the neighbourhood, 
where the same regulations are not in force, or are not so 
stringently enforced. There is, however, still much soot, and any 
amount of sulphur, poured out of the engine chimneys of the 
Manchester mills and warehouses, and the question is, can this be 
still further reduced, ee by measures which would prevent the 
use of steam in the town altogether? This, of course, depends on 
the possibilities of burning coal. These have been for so long 
under discussion, and the research has been so complete, that to 
those who are acquainted with it there is ample data for coming 
toaconclusion. It seems that coal containing sulphur cannot be 
burnt under a boiler without giving off sulphurous acid, but that 
it can, under certain conditions, bei burnt without producing soot. 
Nor is there anything in the conditions necessary te prevent soot 
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caused by having too hot and too thick a fire, without 
sufficient supply of air over the top. Smoke, on the other hand, 
is generally caused by the fire—or that part of the fire on which 
the t—being too cold to allow of the ignition of 

If these gases after being given off are con- 
ducted, with a sufficient supply of air, over a hot portion of the 
fire, they will be completely consumed, but if the supply of air be 
insufficient, the carbon taken up by the carbonic acid, and 
form carbonic oxide—a process which, although it consumes the 
soot, consumes at least one-third of the heat previously given out 
in the formation of the carbonic acid thus meamcees | and cools 
the fire to this extent. It is seen, therefore, that when coal is 
completely consumed there will be no smoke, but that it does not 
follow that when there is no smoke the coal is completely con- 
sumed. The general conclusion to which the research on this 
subject has led is that although it is quite possible to pletel 
consume the coal under the furnace of a boiler, and this wit 
great advantage in point of economy, yet to do so requires con- 
stant attention and t care, As a great part of the coal is at 
present consumed, this constant attention and care is impossible. 
Where the quantity consumed at one spot is sufficient to allow of 
the employment of competent stokers and sufficient superintend- 
ence, it is possible to ensure the proper measures being carried 
out; but where, as in Manchester, there are numberless small 
engines, each of which receives only the casual attention of a man, 
or perhaps a boy, it is impossible not only to prevent smoke, but 
also to prevent the quantity of coal consumed being out of all 
proportion to the work required ; and this in itself, of course, 
greatly enhances the smoke nuisance. In looking forward for 
further reforms, then, it is the small engines that are the diffi- 
culty, for not only do they fail properly to burn their own, coal, 
but they prevent the —— of measures which might be satis- 
factorily carried out where the consumption’ is large. This 
appears likely to be still further the case in attempting to get rid 
of the sulphur. In order to do this, as far as we know at present, 
it is necessary actually to wash it out of the burnt as they 
leave the fire. This washing can only be effected by means of 





}-special machinery, which has the additional function to perform of 


causing an artificial draught, for the washing necessarily cools the 
gases, sc that the diaught of the chimney is greatly diminished. 
That all this may be done on a large scale is said to have been 
proved, but it is absolutely certain that it could not be done for 


reducing the impurities turned into the air depends greatly on our 
ability to do away with small engines. This view raises another 
question, and a somewhat wide one—can we supplant our small 
engines by power derived either from large engines or some other 
source ? e possible means of supplying our towns with a common 
source of power has often pt the attention of engineers, 
not so much as a means of preventing smoke, but because there 
are in our towns numberless purposes for which power is, or at all 
events might be usefully employed, and for which it is almost 
impossible or very inconvenient to provide on the spot. Very small 
steam engines are very extravagant in coal, besides requiring 
almost as much attention as large ones to keep them at work. 
They are dangerous, and they entail dirt and much inconvenience; 
ae we seldom find very small engines employed, and when 
only small power is required it is generally supplied by human 
labour, or, what is still more common, the operations which require 
power are transferred to some place where power can be obtained, 
often at great inconvenience. Also, in many instances where con- 
siderable power is required, it is required in a casual and 
irregular manner, as, for instance, in working hoists and 
hydraulic presses, as in warehouses; and althoueh the amount 
of work required per day is small, in order that the power 
may be ready when wanted it is necessary to keep the 
steam up for an engine constantly, so that the engine 
may be ready, and this entails not only the expense of the engine 
and attendance, but causes a great expenditure of coal in propor 
tion to the work produced. I do not doubt but that if the useful 
work done by the warehouse and other engines in Manchester were 
measured, it would be found to be less than one-fifth what might 
well be obtained for the same coal, If, therefore, power in a 
convenient form could be obtained whenever and wherever 
required, at a fixed and reasonable charge, and with no othec 
trouble than the throwing into gear of a clutch or the turning a 
tap, there can be no doubt that not only would it be applied in 
many instances where the inconvenience of a steam engine prevents 
its being used, but also it would be so largely rom to supplant 
steam engines which are now kept working with little or nothing 
to do for the greater part of their time as to effect a considerable 
saving in the consumption of coal. Besides the chance of improv- 
ing the air, therefore, there are other reasons which render it 
desirable to supplant the smaller engines with a common source of 
power. The possibility of doing this is, therefore, seen to be a 
question of considerable importance with regard to the immediate, 
as well as the distant, future. This possibility clearly turns on our 
ability to transmit work over considerable distances without serious 
expense or great waste of the work. The power can be produced 
by large engines at an almost nominal cost compared with that of 
small engines; so that could we find a ready means of transmitting 
it there could be no doubt of the advantage of concentration. 
Could we, as has been supposed, obtain the power from the rise and 
fall of the tide, and so dispense with coal altogether, the advantage 
would be incomparably greater, and the chance of doing this also 
depends entirely on our means of transmitting the power so 
obtained. The importance which thus attaches to the transmission 
of power renders it interesting to consider the capabilities of the 
various means at our disposal. In our mills and workshops we 
have iberless i . eed a of work, and from 
our experience in these it would perhaps appear at first sight as 
though the only considerations were the ae of the mabe 

of transmission and the loss which is caused by its friction. This 
view of the matter is, however, somewhat modified when we look 
at what has been done in mines. In these the distance over which 
the work has to be transmitted are much more considerable than in 
the workshops, the operations being often limited by the distance 
to which the work can be transmitted ; and we find that the means 
of transmission employed in mines are for the most part different 
from those employed in our workshops. Although the fact seems 
to have been overlooked—it is a fact—that the distance to which 
we can communicate work, by the motion of rigid material such 
as iron and steel, has a definite limit. It is not merely a question 











of expense, but there is a point beyond which no expense can 


the small engines. It seems, therefore, that our chance of further | be 
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otherwise the loss by friction will 
the pipe, as in the case of the rope. In order that we may arrive 
at a definite idea of what the limits thus imposed on our abilities 
really are, let us examine shortly the only four ways in which power 
can be practically conveyed. ese are: (1) Rotating shafts ; (2) 
endless belts or ropes; (3) water in pipes; (4) air in pipes. In 
comparing the relative capabilities of these various methods it 
must not be forgotten that the work to be transmitted has to be 
derived from some source, and to be applied to some definite 
purpose. We have, so to speak, to get the work into the vehicle 
of transmission and out of this again, both of which operations 
entail a certain amount of loss. The magnitude of the loss depends 
on the extent to which the character and manner of the work has 
to be changed in passing to and from the sommunicator. If the 
source of work be a steam engine, then the work has to be intro- 
duced from the rotating shaft of the engine ; and if the communi- 
cator is a shaft or an endless belt the loss consequent on the 
connection with the engine will be much less than it will be where 
the communication is made by fluid under pressure, which latter 
involves the interposition of pumps or compressors, Whereas, on 
the other hand, if the power is required for working hydraulic 
eae the loss in connecting the communicator with these will 
much less where the work is communicated by hydraulic pres- 
sure which may be applied directly. In all cases, therefore, in 
considering the best method of transmitting work, it is necessary 
to bear in mind the manner in which the work is to be obtained 
and what is to be done with it. And besides this, it is necessary 
to consider the conditions of the space through which the work has 
to be transmitted, as, for instance, through the street of a town, 
where it might, from obvious reasons, be impossible to employ 
methods of transmission which in other places would be unobjection- 
able. The universal use of rotating shafting in workshops and 
mills is owing entirely to this being more suitable than any of the 
other means of communicating work to receive the work from the 
rotating shaft of the engine, and to communicate it to the rotating 
parts of the machinery. When we come to consider long distances 
we find that the rotating shaft is almost the least economical com- 
municator, whether as regards first cost or economy of work ; and 
we also find that the limit to the utmost distance to which it is 
le of communicating motion is much less than that of the 
other methods. The thod of calculating the work lost in 
transmission by a shaft is very simple. If we know the twisting 
force to which the shaft is to be subjected, and the material of 
which it is to be made, we can calculate the size of the shaft so that 
it may be strong enough, and this gives us the weight of the shaft. 
Knowing the weight of the shaft, we at once find the friction of 
its supports, and hence we calculate the twisting force required 
merely to turn the shaft, and, comparing this with the whole 
twisting force, we get the power lost compared to the power 
transmitted. : 

An ordinary iron shaft of any uniform size 34 miles long might 
turned from one end without fear of fracture or damage, but 
that isall. So that if we wanted to utilise half the work the 
shaft must not be more than 1 miles long. Itis clear, however, 
that it is not necessary to have the shaft of uniform size, for, 
page ee the friction of the earings, as we proceed from the end 
at which the shaft is turned, the twisting force transmitted is 
continually diminishing. The size of the shaft, therefore, may be 
gradually reduced, and this will reduce its weight and the conse- 
quent friction. In this way the distance to which it would transmit 
work without losing more than half would be 2} miles, instead 
of 1? miles as with the shaft of uniform size. By using steel 
instead of iron, and making the shaft hollow, the distance might 
again be doubled, which would be 5} miles, and by supporting 
the shaft on friction wheels this might be increased to 11 miles, 
This is the utmost we could do so as not to lose more than half 
the work. These distances may appear considerable, but not if we 
think what they mean. And there is another view of the matter 
which must not be overlooked—this is the expense. Looked atin 
this way, it will be seen that the shaft is a very costly means of 
transmitting work—that is to say, the cost of the work transmitted 
is small compared with the cost of the shaft. The amount of work 
which can be transmitted by a shaft of a given strength is limited 
by the specd at which the shaft may run. This is determined by 
the manner in which the shaft is supported. If we consider a 
shaft capable of transmitting 2000 horse power losing 1000 oa the 
way, the highest speed such a shaft would have, would be 400 
revolutions per minute. The shaft would have to have adiameter 
of 6in, at the one end and 44in. at the other ; the weight would be 
on an average 701b. tothe foot, or the shaft 11 miles long would 
weigh 2000 tons, and this without the supports. Coming now to 
an endless rope of steel wire, as this is imcomparably the best 
material, we find that a straight steel rope, supported on rollers 
or man would be wound from one end for a distance of 
eighty miles; or an endless rope passing round ‘on 
forty miles _— could be driven without breaking. n 
order that only half the utmost tension under which the rope would 
work might be lost in friction, the pulleys must not be more than 
twenty miles apart. This distance is nearly double that to which 
the same proportion of work could be began reurnpe A a shaft, but 
it is not in distance that the rope has its greatest advantage over 
the shaft ; the cost of the rope would be small compared with that 
of the shaft, The _— of the rope is limited only by the centri- 
fugal force of the pulleys, the limit being about 100ft. per second ; 
and to transmit -horse power at this speed would require a 
tension of 11,0001b., which would be very well borne by arope weighing 
5 lb. to the foot ; the weight of the double rope would therefore be 
only one-seventh the weight of the shaft over the same distance— 
a very considerable difference! The consideration of the distance to 
which work may practically be transmitted by the flow of water 
and air through pipes is not so simple as in the cases of shafts and 
belts. The friction depends on the speed of the fluid slong the 
Pipe, and by using a pipe of sufficiently large diameter the 

istance to which any given proportion of the work can be 
transmitted may be indefinitely increased; the practical limit, 
however, is the cost of the pipe. Let us take water first. 
The most convenient pressure at which to use water in hydraulic 
power is about 600 lb. on the square inch. Assuming that it is 
required to supply 1000-horse power at this pressure, and that 
as much more is available for loss in communication, of this 
loss at least 400-horse power would be taken by the pumps, 
leaving only 600-horse power for overcoming the friction in the 
pipe; this would be equivalent to a pressure of 370 lb. on the 
square inch, so that at the end of the pipe nearest the ary 
the pressure might be 9701b. on the square inch against 600 at the 
other end. This difference of pressure would force sufficient water 
through a mre 12in, in diameter, and three and a-half miles long, 
to supply 1000-horse aye the pressure being of 6001b. Such a 
pipe, made of wrought iron, would weigh 100 lb. to the foot, so 
that the cost would be much the same as that of wrought iron 
shafting to communicate the same proportion of work over the 








same distance. If we wished to transmit the same proportion of 
work over a greater distance, the size of the pipe must be increased, 
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For example, a 2ft. in diameter, weighing 
would enable us to transmit the same of work 
bea te Varo the a but that ong cost * the 
pe proportion length as as weigh 
‘oot, we see that pipes of such length as this last are practically 
im om ie oe Ne ee ee t 
. 3 we use com) or aa coumual oe 
e pipe is greatly reduced, but a i 
in using com: air, which is the heating of the air conseq 
on its being This heat causes the air on its 
entering the pipe to assume a volume of say 30 per cent. greater 
than it occupies when cold, so that 30 per cent. more air, so to 
speak, is forced into the than comes out, for the air is certain 
to be cooled in transit. irty cent. of the work put into the 
pipe is thus lost by cooling in addition to that lost by friction ; 20 
per cent. must be lost by the compressors ; therefore, 50 per 
cent. is lost before, so to speak, the air gets into the pipe. As far 
as friction is concerned, however, taking the most convenient 
ressure for air, about 451b. above the’atmosphere, the work lost 
tn transmitting 1000-horse power through a 12in. pipe would be 
about the same as with water, but then, owing to the smallness of 
the pressure, we might employ a pipe of four times the diameter 
and the same weight, and then the friction would be only 1-256th 
as great, which would be inap le even if the pipe were 
many miles long. Here then is the first and.only prospect of 
transmitting work to considerable distances, and even here the 
distance is practically limited. The cost of the pipe is proportional 
to the length, some 200 tons of wrought iron to the mile. It does 
not take many miles for the interest on the cost of the pipe to 
more than balance the cost of the coal to produce the power on the 
spot. Twenty miles, eo ere to be the outside limit to 
which power may be economically transmitted, even when the 
a can be had for nothing, and the most economical means of 
oing this is probably the wire rope. This review, therefore, shows 
the hopelessness of our ever utilising the natural sources of power, 
such as tidal rivers, for mechanical purposes, unless we conduct 
them on the banks of those rivers. But as regards the substitu- 
tion of a general source of power for the small steam engines 
now in use in our towns, the case appears more hopeful; and, 
what is more, this has already been done in some instances. 
In the most notable instance—that of Schaffhausen—the power is 
obtained from the Rhine at a point close to the town, and is con- 
veyed along the banks of the river, which crosses the ends of the 
streets of the town, by wire rope, which, as it passes the ends of 
the streets, gives motion to shafts which are laid in a channel under 
the pavement, and from which the power can at once be introduced 
into the various manufactories. In our own country also, in the 
town of Hull, I believe that pipes have been laid down to convey 
the power derived from steam in the form of water, under a 
pressure of 600 Ib., over some part of the town. It does not’ 
appear unreasonable, therefore, to suppose that something of the 
same sort might be done in our own city. Considering that a very 
large proportion of the power requircd in our warehouses is for 
hydraulic presses, it would appear desirable that, in part at 
least, the power should be communicated by water pressure. 
Where rotary motion is required, the machinery might be driven 
by _—_ engines, but as this would entail considerable waste, 
and as power may be more epeanly conveyed by compressed air, 
it might be better to supply both water and air—as regards the 
mechanical means, ropes and shafts. Although the former appears 
on the whole to be the most economical means of communicating 
work, and to a certain extent, their superiority is supported by the 
instance of Schaffhausen, considering their inconvenience in a 
town, I think that the pipes would be preferable. With the ability 
to have either water or air at the most convenient pressure, and at 
a reasonable cost, I think but few users of power on any but the 
largest scale would care for the trouble, danger, dirt, and expense 
of having steam engines of their own. And if this be so, there 
would then be a chance of reducing the impurities in the air. 
Looking at these facts, I cannot help thinking that there is open 
to the engineer a field of enterprise, in which he may not only 
find remunerative employment for his talents, but in so doing 
confer a great benefit on his fellow creatures. This may not be 
so. The scheme, when closely considered, may be found wanting, 
but it will have served my principal p se if it has helped to 
illustrate and render interesting what would have been otherwise 
. desultory remarks about the transmission of work. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





RE CLARK AND WEBB BRAKE, 

Srr,—With reference to your leading article of 5th inst., on the 
subject of this brake in connection with the London and North- 
‘Western Railwa: » you convey the impression that this com- 
pany uses it only as an “‘emergency brake.” ‘You are right in 
saying so as regards their main line traffic, but in their suburban 
traffic they use it for every stoppage. We may state that among 
other lines, the Great Northern Railway Company have been using 
this brake on their main line daily, not as an emergency brake, but 
for every stoppage, and during the last five months. It is available 
equally to driver or guard. WILKIN AND CLARK. 

44, Finsbury-circus, London, October 10th, 





THE EARTH’S SHADOW ON THE MOON’S SURFACE. 

S1r,—In your issue of October 12thI see that Mr. C. B. Allen 
has taken the opportunity of using your article on M. Le Verrier 
as a peg on which to hang his knowledge of practical optics and 
thereby to air the same. I think that “the difficult problem in 
observational astronomy” should not be allowed to pass without 
notice, for in it is involved the great principle of shadows—a 
principle generally the first to be taught in the first pages in an 
elementary text book on optics, The author is exceedin ly lengthy 
in describing the production of the shaded portion between + 
and — on his diagram, but he has omitted to add that this 
is the penumbra, and that the totally dark portion is the wmbra— 
both so well known and met with so often in accounts of eclipses. 

Since Mr. Allen goes into such elementary teaching, it would be 
well if he did not unwittingly mislead his non-astronomical readers 
by drawing the moon larger than the earth or sun ; the principle 
of the shadow, it is true, remains the same, but the general 
appearance is very different. The main object of the letter is no 
doubt to give vent to Mr. Allen’s theory of the “black drop,” 
outbursts of which are becoming prevalent, and to show how this 
difficult problem confirms his theory that the “ black drop” is 
caused solely by the size of the pupil of the eye, and that the 
penumbra in question overlap on the retina just as on the surface 
of the moon in his diagram. This theory I pointed out in your 
issue of September 18th, 1874, would be quite true if there were 
nothing in the eye to act as a lens, but, unfortunately for Mr. 
Allen’s theory, there is such a body, 

If Mr. Allen would study the Tocmniition of the images of dark 
objects overlapping bright ones when focussed on the ground glass 
of a camera—a good substitute for the eye—he would see that he 
might cast his overlapping shadows or *‘ shadow drops” on the 
camera front and lens, but on the ground glass there will be well 
defined images of the objects themselves, and the overlapping 
shadows will be conspicuous by their absence, 

Rugby, October 17th, GEoRGE M, SEABROKE, 


HAND-FIRING ¥. MACHINE-FIRING. 

Sir,—-My attention has = been called to an article under 
this heading in your issue of the 12th inst., in which it is stated— 
To Mr. Lavington Fletcher, engineer to the Manchester Steam 
Users’ Association, is due the credit of first placing before the 





world the results of an impartial inquiry intended to decide 
whether a mechanical stoker, oe yr a yard prey ge 
lent features, can or cannot be substituted advan for the 
of hand- sg ao" follow — of 
a trial in steam ‘0 boilers, on one of w: one 
of pager engioun tion, the other being fired by 
rohe 4 The results being in favour of hand-firing. 
Since the comparative merits of these two ms of ane 
have to rest on nothing less than the of stubborn facts, 
i it ing that a gentle- 


accura’ ascertained, to me si i 
man of Mr. Fletcher’s ie experience sho hastily jum 
to a conclusion from a single trial, and in which I shall 
prove the conditions were her 4a unfavourable for the 
stoker. Had I known that Mr. Fletcher was wishful to 
form an opinion of the merits of my stoker, I could have 
placed him in possession of the results of several trials, conducted 
with due care, showing results.as much in favour of the stoker as 
the solitary trial, on which he founds his opinion, is adverse to it. 
On a matter of this kind a correct judgment can only be arrived 
at from evidence obtained from sufficient trials to allow of the 
conditions being, at different times, both favourable and unfavour- 
able to each system. It so happens that I have evidence at hand 
that strikingly illustrates the in of Mr. Fletcher’s conclu- 
sions from trials made on the identical boilers and stoker named in 
Mr. Fletcher’s report. In April last the firm to whom the boilers 
belong—being large users of steam—arranged with us that Mr. 
R. B. Longridge, of the Boiler Insurance and Steam Power Com- 
pany, Manchester, should be requested to superintend a trial of the 
comparative merits of my stoker against hand-firing on two of their 
boilers. The trial was accordingly made, and the following is a 
copy of his report :— 

The Boiler Insurance and Steam Power Company, Limited, 

Offices, 67, King-street, Manchester, 


a April 6th, 1877. 
En ent : 
Messrs. Samual Barlow and Co., Stakehill Bleach Works, 
Chadderton, near Oldham. 
Gentlemen,—I send herewith particulars of the test conducted by one 
of the ctors of this company at your bleach works on the 2nd inst., 
to asce’ the comparative merits of hand and mechanical the 


firing 
mechanical stoker used being that made by the Chadderton Engineering 
Company—McDougall’s patent. The results were as follows :— 


Boiler Boiler with 

hand- mechanical 

fired. stoker. 
Duration of trials... .. .. «. Thours .. 7 hours 
Area of fire-grate.. .. .. .. 30ft. Sin, .. 28ft. 4in 
Coal consumed, total... .. .. .- «. 5,4601 4,200 I 
Water evaporated from 48 deg. Fah., total 82,000 Ib. 29,219 Ib, 
Water evaporated per Ib. of coal .. .. 86 Ib, 6:95 Ib. 
Equivalent to water from 212 deg... .. 6°74 1b. 8:12 1b. 
Rate of combustion per: square foot of 

oe oe aetthEs 4g! ea. 90 vee TACO 4s SA 

Ashes remaining after trial .. .. .. 890lb. «» 10101b. 
Percentage of ashes to coal consumed... 16°3 Ib. . 24°01b. 


During the whole time occupied in this trial dense black smoke issued 
from the chimney, showing that the combustion was imperfect, but as 
the chimney was common to both boilers, it was impossible to form 
a correct opinion as to the amount of smoke proceeding from each 
boiler. The rate of bustion was jiderably higher pb is usual 
in this district, and was evidently too great for economy, as shown, not 
only by the smoke, but also by th . large percentage of ashes remaining at 
the end of the trial, more especially from the boiler to which the mecha- 
nical stoker was attached, the latter carrying the fuel forward too rapidly 
to allow of its being properly burnt. The draught, moreover, was 
deficient for so high a rate of combustion. The inspector did not inter- 
fere in any way with either the manner or rate of firing, being informed 
that it was the same as is usually adopted at your works, and that it 
was your desire to have the trial made under the same conditions. This 
trial does not, therefore, show the best results that could be obtained 
from the boilers under the most favourable circumstances, although it 
shows correctly the relative merits of hand and mechanical firing under 
the conditions above stated, and, as will be seen from the table, it 
resulted in favour of the mechanical stoker, the water evaporated from 
48 deg. Fah. per Ib. of coal being 1°091b., or 18°6 per cent. more than 
with hand-firing. It will be observed, however, that the total quantity 
of water eva’ ted was about 8 per cent. levs, thus showing that b 
hand-firing a larger amount of steam was produced, although at a muc 

ater cost of fuel. Should you require any further particulars I shall 

e glad to hear from you. 





Yours respectfully, 
R. B. Lonoriper. 

The above trial shows that, by the use of the stoker, a saving of 
about 18 per cent. coal was effected. The question at once 
ny bya comparison of the above results obtained by Mr. Long- 
ridge, in April, with those obtained by Mr. Fletcher, in August, 
from the same boilers and stoker is, howare such different results 
accounted for? The answer is a very simple one—-viz., in the 
April trial the coal used was ordinary burgy, as commonly used at 
these works; whereas in the A t trial the fuel was coal of a 
very inferior quality, being slack, both wet and mixed with a 
large proportion of madder chips and sweepings, the effect 
being that this extraneous matter prevented the stoker 
feeding its fuel on to the bars in the effectual manner it does 
ordinary coal, causing, as Mr. Fletcher states, ‘‘ the poker to be 
used about every five minutes,” not, however, as he surmises, for 
helping the coal over the grate-bars, but to prevent the madder 
chips choking the coal as it passed from tke hopper to the bars. 
It is almost needless to state that where madder or other chips are 
intended to be used along with coal, a special arrangement of hop- 
pers would be necessary. 

Since the introduction of my invention I have been collecting 
data to establish its value or otherwise, and when I have these 
sufficiently complete I intend, with your permission, to lay the 
full results before your readers, Hence, I the more regret the 
very one-sided conclusions drawn from the single trial made by 
Mr. Fletcher, and, I may add, this feeling is shared by the 
gentleman at whose works both the trials were made. Many of 
these stokers are now in.operation, and in most cases yielding very 
satisfactory results, both as regards the saving of fuel and labour, 
and in — instance as a a efficient smoke-consumer ; so 
there is no doubt the invention will take its rank according to its 
merits, and I do not seek for it any publicity beyond what the 
results of its operations may demand. 

Isaac 8. MoDovuea... 
Chadderton, near Manchester, 
October 17th. 








REDUCTION OF THE HEIGHT OF WAVES BY 
LATERAL DEFLECTION UNDER LEE OF 
BREAKWATERS. 


By Mr. THomas Stevenson, F.R.S.E. 

WHEN & wave encounters an obstacle such as a breakwater, the 
portion which strikes it is either entirely destroyed or reflected 
seawards, while the portion which is not so intercepted passes 
onwards, and Fag ee laterally under lee of the barrier, suffers a 
reduction of its height. In the second edition of my book ‘on 
“Harbours,” I expressed regret that no attempt had been made, 
so far as I was aware, to obtain any numerical value of this reduc- 
tion of height derived either from theory or experiment, although 
the extent of shelter which is to be gained by the erection of our 
great national breakwaters depends entirely upon its amount. 

From a few observations taken in the sea under lee of the break- 
water in Wick Bay, and from some experiments made in a large 
brewer’s cooling vat, it aes that after passing round an 
obstruction the reduction in the height of waves varied as the 

uare root of the angle of deflection. 
geen in my book was— 

#% = 1:00— "06 4/4 
where x represents the ratio of the reduced to the unreduced wave, 
and a the angle of deflection. 

On a recent visit to North Berwick, the finely-curved storm and 


The approximate formula 





tide marks traced ont on the sandy beach under lee of the pro: 
montory at the harbour reminded me of some observations I 
made many at other parts of the Firth of Forth. 
These observations, which were, however. woe Depron. bet 
their object the d - i ae: beatin —s pr gh saci by 

ing the ons in reference e centre of divergence 
of dinerent different Booed oe line of high-water mark, where, of course, 
all the wave forces become nil, If a beach throughout its whole 
extent consist of easily moved materials, such as sand or gravel, 
the incursion made at any one place by the sea will obviously 
depend upon the force of the waves which reach the shore at that 
place, providing the materials of the beach are homogeneous, In 
other words, the heavier the waves at any part of the shore the 
farther inland will the high-water margin retire beyond the tide 
mark of more sheltered places. And where the waves vary in 
height owing to some | cause, as, for example, the existence of 
a sheltering promontory, the high-water mark instead of being 
straight and parallel to the prevalent waves will assume a curved 
outline. 
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At North Berwick, the  penioolinn promontory at the harbour 
shelters a small bay, or rather bight, from the heaviest waves that 
fall on that part of the coast. e waves, therefore, are deflected 
at the pierhead, from which point as a centre, each section of 
every wave taking its own divergent direction, runs its course till 
its energy is expended at high-water mark. The maximum effect 
on the beach consequently be in the line of direction of the 
undeflected swell, and the minimum effect will be in the direction 
of the landward end of the promontory where the waves are most 
deflected from their natural course. Under these conditions, 
supposing the particles of sand to be of uniform size and of the 
same specific gravity, the high-water margin must assume, as it 
does at North Berwick, a curved outline owing to the inequality 
produced by deflection on the height of the waves. 

If the distance between the pierhead and the high-water mark 
measured parallel to the usual direction of the undeflected swell— 
shown by the arrow in the diagram—be assumed as unity, that 
distance may be regarded as the measure of the amount of work 
that the undeflected part of the wave has been able to do, inas- 
much as its force has been wholly expended within that distance 
in driving the beach landwards. The varying lesser distances 
between the same point and other parts of the high-water mark 
may in like manner be regarded as representing the work that has 
been done by the varying lesser forces exerted by the different 
parts of the wave after being deflected. It is, no doubt, true that 
the undeflected wave has the full force of the wind to help it, 
while the deflected has not; but in so far as relates to the 
engineering aspect of the question, this effect, even though it had 
been much greater than it is, would be of no importance, as the 
same conditions hold true with an artificial as with a natural 
breakwater. 

I may mention in corroboration of the views that have been 
expressed, that in the course of my practice as an engineer I have, 
at different exposed parts of the coast, had occasion to fill up a 
small creek with soft materials produced by works of excavation at 
an adjoining part of the shore. In the course of time the whole of 
these artificial deposits have, in every instance, been removed by 
the waves, and the former line of high-water been restored. 3B 
analogy, therefore, we must believe that if the bay at Nor 
Berwick were in like manner filled up artificially with sand as far 
seawards as the pierhead, we should find, after a certain number of 
storms had occurred, that the whole of the sand had been washed 
out and the former line of high-water reproduced. If this be true, 
then the different distances between the pierhead and the high- 
water mark at North Berwick may justly be regarded as the 
measures of the varying forces of the different sections of the 
deflected wave under lee of the promontory. 

The first column in the accompanying table shows the angles of 
deflection, while the second gives the measurements from the pier- 
head to the high-water mark as taken from the Ordnance map of 
North Berwick. The directions in which these measurements 
were taken are represented by dotted lines on the accompanying 
woodcut. The third column shows the ratios of those measure- 
ments to unity. The fourth column gives the ratios of the 
heights of the deflected wave calculated by the formula 
*«=1—‘U64/a, and the last the plus and minus differences, 
Though the employment of the square root of the angle may per- 
haps be regarded as somewhat unusual, the formula as given is 
nevertheless the more convenient for use than a logarithmic spiral 
formula, which might give nearly the same results, 














Distances Ratios of 
Angles of yp ation Rati f pn omy 
ngles 0’ of deflection 08 0 waves 
deflection 6. to ts} calculated | Differences. 
high-water by 
mark »v. formula. 
— 1150 1°00 1°00 “00 
10 1000 87 “81 — °06 
20 920 “80 “73 — 07 
80 840 “73 “67 — °06 
40 735 *64 *62 — *02 
45 700 *61 “60 — ‘01 
50 675 *59 “58 — ‘Ol 
60 600 “52 “58 + 01 
70 570 *50 "50 *00 
80 555 “48 *46 — 62 
90 630 “46 "43 — °03 














Although it is possible that the agreement of the measurements 
with the results calculated dl the formula may turn out,to be to 
some extent accidental, yet the results can hardly be regarded as 
very far from correct. And in a case of such importance to the 
maritime engineer, where we have so very few direct observations 
of the waves in the open sea to guide us, and where it is undeniable 
that all such observations are invariably found to be excessively 
difficult to get at, and even when got prove often unsatisfactory, 
any contribution to our knowledge, however imperfect, may be 
considered of some value ; and all the more when, as in this case, 
the curve traced out on the beach is the result of long-continued 
action produced by innumerable storms,—Natwre. 








A REMARKABLE TRANSACTION,—We learn from the Leeds Mer- 
cury that a special meeting of the Scarborongh Town Council is 
——- 3 pee the 29th fase to << er the ety of 
Pp 6 water company. appoin a committee to 
pare a bilt for the transfer, by eement, poy avec vend 


ase, 
rao with 


of the waterworks. What the Town Council came te 
the company when the purchase has been completed is not stated. 




















. 19, 1877. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 











TO OCOORRESPONDENTS. 
order to avoid trouble confusion, it necessary to 
"0, oes Cocca ruby eto he daged ton igh 
cases, * * % ‘5 6 y * 
cerdier to himent, and bearing a 2d. ag son & avr Got 


answers received by us may be i 
notice will be taken of communications which do not comply with 


communications. 
i. fo yy teense yd office for this correspondent. 
been recewed, but at present an answer cannot be 


require in the Proceedings of the Institu- 


more. 

J. D.—(1) The invention is new 80 far as we are aware, (2) It is worth a 
aaa (8) Apply to Messrs. Bailey, Albion Works, Salford, Manchester. 

Inquiner.—There would be no advantage attending the construction of 
screw you propose; the water would leave the orifice without relative 
velocity, and the idea is very old. Friction wheels or rollert such as you 
propose for receiving the thrust of the screw instead of the ordinary thrust 
bearing, have been tried inside instead of outside the vessel, but without 
success. 


STONE RUBBING MACHINES. 
(To the Bditor of The Bngineer.) ‘ 

81r,—I shall be much obliged to any correspondent who will give me 
the comes of some makers of stone rathing machinery ? B. 

Sheffield, Oct. 12th. 

CIGARETTE MACHINES. 
(To the Bditor of The Engineer.) 

Sin,—Could any of your readers kindly give me the names and 
addresses of makers of cigarette making shines ? E. P. 

Westminster, Oct. 17th. 











TINNING COPPER PANS. 
(To the Bditor of The Engineer.) 

Str,—If a ‘*Lady Amateur” will clean her copper pans and free them 
tome , and rub them bright with emery cath, and heat them hot 
enough to melt solder, wet a little pad of rag with Baker’s solderin; 
fluid, then put a small piece of soft solder into the pan and rub it wel 
over the surface with the rag, I think she will be successful, but let her 
take care not to wet her fingers with the fluid or hold her head over it. 

Dorset MEMBER OF THE AMATEUR MECHANICAL SOCIETY. 

Teignmouth, Devon, Oct. 12th. 





(To the Bditor of The Engwneer.) ’ 

S1z,—In answer to inquiry by a “ Lady Amateur” in Tae ENcINzER 
of Oct. 12th, 1877, to tin copper ste , Place the articles on a slow 
coke fire in order to burn off grease and melt old tin.” Take out bruises 
and repair if necessary. Wash out inside with pure spirits of salts, 
scour bright with sand, or, if possible, smith’s ashes. Wash out with a 
solution of pulverised sal ammoniac; cover outside with salt to keep 
clean. Dry off on fire, and while hot pour in melted tin, say about 2 1b. 
to a 10in. or 12in. , and with a lump of sal ammoniac work the tin 
round till the whole inside is covered, then pour out the tin except two 
or three ounces; cover the inside completely, using a handful of tow, 
and also a little pulverised sal ammoniac. Wipe clean at the same heat 
with dry tow. Stand in about an inch of water to cool, and to finish off. 
Scour inside with fine Calais sand and outsice with common sand and oil. 
Polish inside with a piece of calico, Common sand must not be used to 
scour the inside or tinned surface, as it scratches and gives a dull and 
dirty appearance. J. 8. Kina, 

Exeter, Oct. 15th. 





SUBSCRIPTIONS. 


Tae Enorneer can be had, by order, from any newsagent in town or country 
at the various ratlway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) :-— 

Half-yearly inciuding doulne number).. .. .. £0 148. 6d. 
Yearly (including two double nwmbers)., .. .. £1 98. Od. 
credit oceur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Enoinear is registered for transmission abroad, 

Cloth Cases fur binding Taz Enuineer Volume, price 2s. 6d. each. 

The following Volumes of Tue ENGINEER can be had, price 18s. each—Vols. 
8, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copres will, wntil further notice, be 
received at the following rates. paying in advance at the 
following rates will receive Tak ENGINEER ly and post-free. Sub- 
scriptions sent by Post Office Order must be op by letter of advice 
to the Publisher Thick Paper Copies may be ¥ preferred, at increased 

rates. ad 


Columbia, ‘ritah Galan Srasta, Cope ef God Hope, Denmark, _—_ 


Fran Germany, Gibraltar, 
Natal, ba ele New Brecewieh, Netrioundtands low Routh Wales, 
New Zealand, P Roi Switzerland, Tastoania, 


China Siar Bonk’ 


Remittance by Bill in London.—A Buenos se Oe Does 

and Algeria, Greece, Ionian aa tg Panama, Russia, 

Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 5s. 
ADVERTISEMENTS. 

*.* The charge for Advertisements of four tines and wnder is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings 
single advertisements from the country must be accom: by 
payment Alternate advertisements will be inserted with ali practical re- 
gularity, but regularity cannot be guaranteed in an 

ly advertisements 


ADVERTISEMENTS CANNOT BE INSERTED Dsuiverep Berore S1x 0’CL0cK ox 

fa p pr me Evenine m cacn Ween. of the 
” Letters relating ishing depar tment 
paper are to be addressed to the ir. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tat Enoineer, 163, Strand. 


United States, West Coast of Africa, West 
ampton, £1 16s. 





MEETING NEXT WEEE. 

Cuemicat Soctety.—Thursday, Nov. lst, at 8 p.m.: ‘‘ On Some Hydro- 
carbons Obtained from the Homologues of Cinnarhic Acid,” by W. H. 
Perkin, F.R.S. ‘On Anethol and its Homologues,” by W. H. Perkin, 
F.R.8.__‘‘ On Two New Methods for Estimating Bismuth Volumetrically,” 
by M. M. P, Muir. 


THE ENGINEER. 

















FRIDAY, OCTOBER 19, 1877. 





THE TRANSMISSION OF POWER. 

TuE great merit of the papers and addresses prepared by 
Professor Oshorne Reynolds is that they are as 

or less sugyestive, It is true that the novel ideas pro- 


pounded by their author are not unfrequently unpractical ; 


? munity, he avoided most of the snares and pitf 





ways more | 
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but this is a defect which is common to the literary work 
of all original thinkers. Such men live mentally some- 
what in advance of their time, and as a consequence 
they express opinions now and then concerning the pos- 
sibility of adopting certain devices or of introducing par- 
ticular improvements in the arts, or sciences, or morals of 
a nation, which practical matter-of-fact men are slow to 
appreciate. A very excellent example of the best and 
worst features of Professor Reynolds’ mode of thought is 
supplied by the address which he recently delivered as pre- 
sident of the Manchester Scientific and Mechanical Society, 
and which we publish in another place. Professor Rey- 
nolds having devoted some attention to the smoke 
nuisance, arrived at certain conclusions as to the best way 
of getting rid of it. These he fully set forth in the address 
in question. Living in the heart of a great town, well 
versed in theoretical mechanics, and not lacking experience 
in the actual routine of work in a manufacturing com- 
into 
which men less qualified to speak on the subject have 
fallen. We find in his address no crude utterances about 
the possibility of preventing smoke by adopting certain 
schemes for admitting air above burning fuel in a steam 
boiler furnace. On the contrary, he fairly admits that in 
well-managed establishments all is done that can be done 
with success to prevent smoke; and he very properly 
points out that it is those using small steam engines 
who are the great polluters of the atmosphere. He believes 
that the furnaces worked by these men are incurable, and 
he proposes to abate the smoke nuisance by suppressing 
the small boilers and furnaces from which the smoke 
emanates, substituting for them great establishments 
where power could be produced from fuel to the best 
advantage, and thence laid on to the various districts and 
factories requiring it. He then deals at some length with 
the means to be adopted in transmitting the power from 
place to place, and he is very precise and careful in his 
explanation of the merits and demerits of the various 
schemes which he considers, Most Manchester manufac- 
turers will say that Professor Osborne Reynolds is living 
before his time, and we may almost say that he is before 
himself in the fact that although he can speak highly of 
the abstract merits of his scheme, he has been unable to 
devise any practical solution of the difficulties which it 

resents. This is the more to be regretted, because if 

rofessor Reynolds fails to supply what is wanted, it is 
likely that others may be too much discouraged to attempt 
the task. 

It will be seen that Professor Reynolds deals with but 
four systems of transmitting power, namely, shafting, wire 
ropes, compressed air, and water under pressure. The 
figures which he uses to express the waste and loss of 
power inseparable from each system will probably startle 
some of our readers, yet they are no doubt quite accurate. 
But startling as they may be, and opposed as they are to 
the idea that power can be transmitted without heavy loss 
to great distances either by air, water, belts, or shafts, 
they do not convey a full idea of the objections which 
certainly exist to the use of belts, and shafts, and water, 
for the intended purpose. As regards the two first, it will 
suffice to point out that in large towns like Manchester it 
would be impossible to use wire ropes, save in costly 
subways under the streets. Much the same truth will hold 
good of shafting,: which could not be carried overhead, 
while it must accessible throughout its entire 
length at all times. To the use of water a great 
objection is the first cost of the fluid, which must 
in the majority of instances be wasted unless an expensive 
duplicate system of pipes is employed to convey it back to 
the pumping station from which it started. A very few 
calculations worked out on the basis supplied by Professor 
Reynolds, will show that the users of small quantities of 
power would be unable to pay the price which must be 
charged by those who established the necessary power 
centres in order that they might remunerate themselves ; 
and the unpractical feature in Professor Reynolds’ address 
is its comparative silence on this very important considera- 
tion. In other words, it might cost much more to get rid 
of the smoke nuisance in the way pro than Man- 
chester or Birmingham could afford to pay for the luxury. 
But without going quite so far as Professor Reyncile 
hints that we might go, it may be possible to do a great 
deal to suppress the use of small steam boilers in great 
towns. 

It is curious that Professor Reynolds made no allusion 
whatever to the use of steam as a medium for transmit- 
ting power; and yet there is some reason to believe 
that it is of all others the best thing for the intended 
purpose. The loss caused by the frictional resistance of 
pipes to the flow of steam is so small that, as is the 
case with air, it may be nearly neglected. Much energy 
is wasted when compressed air is used, by the dissipation 
and reabsorption of heat in a way well understood, and 
estimated by Professor Reynolds at. as much as 30 per cent. 
under such conditions as would be likely to deterniine the 
use of comp air as a power transmitter on a large 
scale. From this waste steam would be nearly free. 
The only objection which can be urged against its use, 
indeed, for the intended purpose is that anah-of it would 
be condensed in transitu; and that this condensation would 
not only represent a considerable waste of force, but would 
cause serious inconvenience by the deposition of water in 
the pipes. There is excellent reason, however, to think 
that these objections are almost entirely theoretical; that 
they have little existence in fact; and that, in a word, no 
serious difficulty would be met with in transmitting 
power through properly protected pipes to very consider- 
able distances. Few experiments have been made to test 
the point. but such as they are, they all go to show that 
steam may be used with perfect success in the way we have 
indicated. As one example among several, we may say that 
at one of the Clay Cross Gamentrrs collieries, near Chester- 
field, steam isled from arange of boilersabove ground toavery 
powerful set of pumping engines at the bottom of the 
pit. The length of steam piping running down the shaft 
is over 1000ft., but the loss of pressure and the condensa- 
tion in this pipe are too small to cause any trouble or 
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appreciable loss. A steam pipe 12in. in diameter, clothed 
with Gin. of felt covers With canvas, and ing 
steam of 50 Ib. should not lose more 
than about 100 units of heat per foot run per hour. 
Assuming the steam to be able to abandon, in round 
numbers, 1000 units per pound, it follows that each 10ft. 
length of pipe would condense 1 lb. of steam per hour. A 
pipe half a mile long would thus condense per hour 
264 Ib., representing, say, 10-horse power, but a pipe of the 
dimensions _ te eRe suffice to transmit 1000-horse power, 
so that the'loss by condensation would practically not ex- 
ceed 1 per cent. Even though the loss amounted to ten 
times as much, it will be seen that it would be quite - 
insignificant as com with that inseparable from the 
use of compressed air or water, as set forth by Professor 
Reynolds. To apply this plan in practice it would 
be necessary to establish e boiler establishments at 
distances, say, of one mile from each other. A circle 
drawn round each would include an area of 0°78 of a 
square mile, “a street, nay, every house in which could 
be supplied with steam from the boiler-houses in the 
centre. The steam could be manufactured with maximum 
economy, and the waste heat might be employed to dry it 
with great advantage. Proper traps should be fitted on the 

ipes from place to place, to get rid of condensed water. 

he pipes, protected by suitable clothing, might be laid 
like gas mains, under the streets, proper precaution 
being taken to provide expansion joints, which could 
be placed in brickwells so as to be accessible from 
the footways at any time for examination or repair. 
Valves should be fitted in suitable situations to close the 
pipes automatically in case one should burst. The danger 
to be apprehended under the circumstances would 
not be greater than that entailed by the bursting of 
a water main. The more carefully the use of steam 
as a power transmitter is studied, the less serious will 
appear the objections which can be urged to its use, and 
the more remarkable does it appear that Professor Rey- 
nolds should have entirely overlooked it. We may add 
that the laying on of steam, like gas, throughout a large 
town has been ere now proposed in the United States, 
and that in some instances companies have been formed 
who provide and work the requisite plant. Nothing has 
prevented this system from being more extensively adopted, 
so far as we are aware, but the financial depression which 
has checked all engineering progress on the other side of 
the Atlantic. 

Before concluding, we desire to call attention to a state- 
ment made by Professor Reynolds in the first portion of 
his address concerning the composition of what is known 
as smoke. He has reproduced an assertion very frequently 
made, to the effect that, even when black smoke is pre- 
vented, a very considerable amount of fuel in the 
shape of carbonic oxide is carried away and wasted 
up the chimney. We shall not just now go deeply into this 
matter, but we cannot resist expressing our conviction that 
this is a theory, and nothing else. We may return to the 
subject at another time, and give reasons which tend to 
prove that in by far the greater number of instances the 
quantity of unconsumed carbonic oxide which escapes u 
a chimney is very small; and that there are besides g 
grounds for thinking that much less fuel is wasted in the 
shape of smoke than is generally believed. Of course, we 
do not refer to cases where fuel is obviously burned to the 
greatest disadvantage, but to the host of steam boiler fur- 
naces which on sea and on shore emit greater or lesser 
volumes of black or brown smoke almost without ceasing. 
Although it has been repeated over and over again that 
smoke represents fuel, no one has taken the trouble to make 
an extensive analysis of the gases which rush up our 
factory chimneys. It was for a long time taken for 

anted that black smoke represented a tremendous 
oss of fuel in the shape of unburned carbon; but it 
is known now that the blackest smoke contains not 
much over 1 per cent. of all the fuel used in the solid form. 
It remains to be proved that carbonic oxide is present in 
quantity either in black or very light smoke. There are 
of course conditions under which it is freely produced in 
steam boiler furnaces, but we doubt that these are very 
common. It is highly desirable that the question should 
be settled by direct experiment. Mr. Bramwell undertook 
to do something of the kind at the Cardiff Show of the 
Royal Agricultural Society in 1872. He collected gases 
from the smoke-boxes of several portable engines ; but we 
have never heard what results he obtained on analysing 
them. Manufacturing chemists with a little spare time 
on their hands would do a good work if they would first 
ascertain, and then tell the world, what are the true con- 
stituents of steam boiler furnace smoke. 








RAILWAYS IN SOUTH AMERICA, 


We have some reason to believe that the construction of 
one or two very important railways will be commenced at 
no distant period in South America. Railway work has 
been over done in North America; it has assumed com- 
paratively trifling proportions on the continent of Europe; 
and in Great Britain, we need hardly say, that there is bat 
little prospect of employment in this direction for engineers. 
It would appear, however, that the desire for more rail- 
ways is very strong among the various nations and Govern- 
ments of South America, and as they cannot fail to turn 
to England for pecuniary assistance and engineering talent, 
it is not unlikely that our readers will read with interest 
such information as we are in a position to give them, con- 
cerning the proposed lines to which we have referred. 
Both schemes are of important proportions. The first con- 
templates the construction of a line not less than 500 
miles long, to be known as the Rio Colorado Railway. 
The idea of making such a railway originated ten 
years ago with Don Carlos Casares, the present Governor 
of Buenos Ayres. The project was at the date of 
the departure of the last Argentine mail being 
considered by the Government. In its present form 
it takes the shape of a proposal to run a narrow gauge line 
from Bahia Blanca to Salinas, and along the Colorado 
river towards Mendoza, terminating, for the present at 
least, at the foot of the Planchon Pass in the Andes. The 
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distances would be as follows:—From Bahia Blanca to 
Mahuida, 300 miles; from Mahuida to Payen, 100 miles; 
and from Payen to Planchon, 100 miles. A glance at a 
good map will show that such a line would traverse the 
southern portion of La Plata, and place a rich country in 
communication with the South Atlantic Ocean. The cost 
of the line is estimated at about £2,500,000, or £5000 per 
mile, which appears to be a good deal of money, consider- 
ing that the country is so level as to present few engi- 
neering difficulties, that the land will cost next to nothing, 
and that the gauge of the road will be but 3ft. 3in. A sug- 
gestion has been made that the line should be carried right 
on to Mendoza, which would augment its length to about 
640 miles. The great obstacle standing in the way of its con- 
struction seems to be want of money, and the Government 
speak of issuing bonds to the value of 10 million hard dollars, 
to provide the required funds; but it is considered to be 
extremely doubtful that these bonds would be taken up, and 
some other scheme will have to be found for supplying the 
money. If the line is made it will, we have no doubt, be 
by English contractors and English engineers, and a good 
opening will thus be afforded for some of the junior 
members of our profession, as the country is on the whole 
healthy, and pleasant enough to live in. The value of the 
rails edeal would be very considerable. English rail 
makers would have to face a keen competition from the 
United States should the line ever be constructed. 

The second scheme is more important in every way, and 
we see no reason why it should not be promptly carried 
out. Many years ago the construction of a great Trans- 
andine railway, to unite the Pacific and Atlantic sea- 
boards of ‘South America, was proposed. With whom the 
age originated we are unable to say. Recently it has 

n taken up very warmly by Messrs. Clark and Co., 
contractors, and after much trouble and many delays 
they have at last obtained a concession from the Argentine 
Government on apparently advantageous terms. The 
line, when made, will be the complement of the Pacific 
Railway across the United States. According to the terms 
of the concession, the new line is to start from any station 
on the Western Railway of Buenos Ayres, and to run 
thence by Mercedes to San Juan, and so to Mendoza, a 
large town near the foot of the Andes on the eastern side. 
The route is comparatively easy to this point, but to 
establish communication with Valparaiso on the Pacific 
coast the Andes must be crossed, and it is beyond question 
that very heavy works will here be required, and that 
great engineering difficulties will have to be overcome. 
The closest parallel to these in character must be sought 
in the railway over the Semmering on the line from Vienna 
to Trieste, or the Bhore and Thull Ghats, in India. The 
Great Pacific Railway was not constructed across the 
Rocky Mountains without much trouble ; but we have 
reason to think that the obstacles presented by the Andes 
will be far more serious, although it is not probable that 
they can in any sense prove insurmountable; still ample 
scope will be afforded for the display of engineering talent. 
The gauge of the line will be 5ft. 7in. Its precise length 
has hardly yet been determined, because the route has not 
been definitely fixed, but it cannot be much less than 
700 miles. 

The first contract entered into by Messrs. Clark and the 
Government is dated January 26th, 1874, and contem- 
plates the construction of a narrow gauge road, but the 
authorities very prudently objected to the break of gauge 
which would be entailed by this, and have in their new 
contract, dated the 12th of September, 1877, stipulated 
for broad gauge, and agreed “that the difference for 
increase of gauge shall be assessed by engineers and fixed 
by Government for effects of the guarantee, provided the 
difference be not over one-third of the rate already fixed 
by the concession.” What this means will be understood 
in a moment. Meanwhile we may point out that under this 
arrangement we shall have some chance of learning what is 
the real difference between the cost of a broad and a narrow 
line in a country where the land can be had almost for 
nothing. In order to obtain funds for the formation of 
the line, the Argentine Government guarantee a dividend 
of 7 per cent. in gold. On the other hand, the Conces- 
sionair shall hand over the net proceeds of the line to the 
Government ; and whatever excess there may be over the 
7 per cent., “one half of the same shall be set apart as a 
reserve fund for any eventualities at the disposal of the 
Government. As soon as this fund reaches 506,000 hard 
dollars, the total excess of 7 per cent. shall go to the 
national treasury.” Of the probable cost of the line we are 
uvable to speak. The original estimates were, as we have 
said, for a narrow-gauge road. The weight of the rails, the 
kind of rolling stock, and the character of the stations, all 
remain to be settled between Messrs. Clark and Co. and 
the Government. The prospects of the line are regarded 
in Buenos Ayres and Chili as exceedingly hopeful, inas- 
much as it is stated that the Valparaiso Railway, with not 
half the chances of profit, has paid 10 per cent. for many 
years on the traffic between Valparaiso and Santa Rosa, 
at the foot of the Andes. It is somewhat remarkable 
that no one seems to anticipate that any goods traffic will 
be carried on by the Transandine railway between Val- 
paraiso and Buenos Ayres, or, in other words, between 
the Atlantic and the Pacific. But a very heavy goods 
traffic is anticipated between the seaports at each side and 
intermediate stations. It is assumed that the line will 
obtain the whole of the passenger traffic between the two 
coasts, and possibly also that from Australia, much of 
which is now conducted over the Pacific Railway through 
North America. As the line will save a voyage round 
Cape Horn, or a troublesome trip by way of Panama, it is 
extremely probable that these anticipations will be fulfilled. 
It will be seen that the Transandine line will be to some 
extent a rival of the Rio Colorado Railway, to which we 
have already referred ; but the importance of the former, 
both in a commercial and engineering sense, is very much 

ater than that of the latter. Whether it will be possi- 

le to obtain money for the construction of both lines 
remains to be seen. We are disposed to doubt it. Either 
would constitute a considerable undertaking even in a 
rich country if no mountain chain had to be crossed. 





But the Transandine route presents peculiarities which will 
attract the attention of engineers for some years after 
Messrs, Clark and Co. have commenced operations, and the 
cost of certain sections must be enormous. 





RATTENING AT SHEFFIELD. 


For many years Sheffield enjoyed the altogether unenviable 
privilege of being the head centre of trades union outrages, 
which in their milder form were generally known as rattening. 
The grosser kind of outrages, such as blowing up the dwellings 
of stubborn workmen by means of gunpowder, were toa great 
extent done away with by the measures adopted by the Trades 
Union Commission, and have not since occurred ; but ratten- 
ings have never been wholly stopped, and have latterly been 
very rife. As most people know, these “rattenings”’ consist in 
recalcitrant workmen—men who have declined to obey trades 
union behests—having their tools surreptitiously removed 
during the night by a mysterious personage locally known 
as “Mary Ann,” to be returned, if not destroyed, in 
the same impersonal manner as soon as the offender has 
“made matters right” with the union. Several of these 
outrages have taken place at Sheffield within the past fortnight. 
In one case a scissors-grinder named Hibbard, working at the 
Neptune Grinding Wheel, got into arrear with his payments to 
the union, and in consequence “lost” his wheelbands, and was 
thereby deprived of the means of earning his livelihood. Hibbard 
communicated with the police, and it is so far gratifying to know 
that by their efforts the secretary of the union, Robert Holm- 
shaw, has since been charged with intimidation, and has been 
committed for trial on that charge. There was abundant evidence 
in support of the charge, Holmshaw having visited the “ wheel ” 
prior to the rattening to warn Hibbard that if he persisted in 
going against the union he would suffer. In another and 
a more glaring case, however, three grinders employed at 
the Union Wheel, Alma-street, Sheffield, have had all 
their wheel bands removed and although they, too, have 
put themselves in communication with the police, no trace has 
been found of their property, nor, so far as we can learn, has 
there been any evidence found directly implicating the union 
officials, although there is abundant reason for connecting them 
with the affair. It is, we should suppose, high time that out- 
rages such as these should be unknown, and we are con- 
vinced that the trade unionists might, if they were so disposed, 
summarily put an end to the system, which is one of the most 
despicable terrorism. Combination, of itself, is by no means 
reprehensible, but when it takes such ugly shapes as these it 
violates every sense of honour and moral responsibility, and 
ought to be suppressed with all the vigour and power of the law 
of the land. 


INVENTOR’S ENGLISH. 


THE supporters of spelling reform might have*some of their 
ideas as to the most obvious construction of some words, mate- 
rially altered if they visited the Patent-office, and, with their 
minds made up for a little dry reading, examined a few dozen of 
the specifications of recent inventions, especially of those which 
are not proceeded with. If of an etymological turn of mind, 
they may be a little amused, but they will soon begin to think 
that it might surely be made unnecessary to reproduce the inven- 
tor’s or his patent agent’s specification with such slavish exact- 
ness as to copy obvious mis-spellings of words in common use. If 
the incorrectness related to apparent misuse of terms by an 
inventor, there would be some grounds for printing the specifi- 
cation in accordance with his manuscript, and it might after- 
wards turn out that any particular term was but used with a 
new or extended meaning which subsequently became common. 
In such cases alteration of a word to what the inventor was 
supposed to have meant would possibly have resulted in invali- 
dating his specification or reducing its power against infringe- 
ment. There are many cases, however, they will think, where 
the correction of certain mis-spelled words might strengthen 
the specification without altering its meaning in the slightest 
degree. Several instances of this might be found. In the 
specification of a new gas regulator protected last year it is 
said that “the gas in its passage infrings against the the under 
side of the disc.” In another specification we read of a new 
“ Hydro-piro-pneumatic pump;” and in another that “the dif- 
ferent constructions are shown by dimonstrative diagrams.” A 
particular form of safety valve is said to be “for ecess of gas over 
capacity.” Even the name of a celebrated physicist is printed 
incorrectly because it is written so, and the English specification 
robs Herr Geissler’s name of the letter 7. In another speci- 
fication granles are spoken of, though not in the specification 
which mentions “anything coming in contact.” The “energical 
evolution of steam” is obtained by another inventor, while as an 
illustration of perversity, an inventor gives a new name to a 
mineral by using “ozocerit.” Such are a few illustrations of 
inventor’s English, and it is to be remarked that some of 
those who act as patent agents help to swell the number of spe- 
cifications which give evidence that the uneducated may be suc- 
cessful inventors. Unfortunate as all this, no doubt, is, we do 
not see how it can well be helped so long as inventors are what 
they are. We cannot expect the Patent Commissioners to turn 
schoolmasters or patent agents to instruct the few at the cost of 
the many. The best remedy is for inventors to look more 
carefully through their specifications before finally depositing 
them in the Patent-office. 


THE IRONMASTERS AND THE GALVANISERS, 


ConsEQUENCES of more than pecuniary significance are 
threatened in the Wolverhampton district from a practice which 
ought not to be continued. The successof the irrigation principle of 
disposing of the liquid sewage of that borough is jeopardised by 
the discharge of the spent acids from the galvanising works into 
the sewers, at the same time that the sewers are themselves 
being eaten away, Simultaneously, ironmasters’ boilers which 
are fed from adjoining canals are so rapidly corroded by such 
refuse now and then turned into these waterways, that the 
consequent destruction of property is considerable. One 
ironmaking firm there assures us that their extra charges 
in replacing and repairing boilers and pumps destroyed by 
the acids has in the past year been quite #1000, whilst they 
are constantly in dread of an explosion. The experience 
of this one firm is the experience of others, and a reward 
ot £200 is now offered to any one who will convict an offender. 
The Wolverhampton corporation have had a report prepared by 
the analytical chemist of the boreugh which should put an end 
to the mischief in both directions. He shows that treated with 
caustic lime, the solutions be has analysed could be cheaply 
so neutralised as to be made harmless to vegetation, whilst the 
oxide collected and dried would make an excellent purifier. 
Whilst, however, this is his suggestion as to “ pickle,’ when oil 
of vitriol has been used, the best treatment in his view would 
be to concentrate the solution by evaporation, and by crystallisa- 





tion form the green vitriol of commerce, worth 50s. per ton. 
But this last method is impracticable when muriatic acid is used. 
There is, hcwever no reason, as the ist shows, why the 
galvanisers should not use oil of vitriol instead of muriatic acid 
for pickling their plates. The expense would not be greater, and 
there is reason to conclude that the quality of the sheets would 
be improved, If these suggestions were acted upon an end 
would be put to the troubles of both the corporation and the 
ironmasters. A continuance of the practices complained of is not, 
to say the least, very creditable to the manufacturing ability of 
the people who are offending. 


CLEOPATRA’S NEEDLE. 


CLEOPATRA’S NEEDLE has been in imminent rr On Sunday 
the vessel was cast off by the Olga, which had her in tow ina 
heavy gale, and all London was startled yesterday morning by 
the publication of a telegram from Captain Carter, who had been 
in command of the Cleopatra—as the strange craft carrying the 
obelisk is called. The telegram ran thus:—“ The Cleopatra was 
thrown upon her beam ends during a heavy gale in the Bay of 
Biscay, on Sunday night. The ballast broke adrift, and the vessel 
was abandoned on Monday morning, in a hopeless condition, I 
fear. A boat’s crew of six poor men who came to our assistance 
from the Olga have perished. The crew of the Cleopatra are all 
saved.” Weare happy to add that the Cleopatra kept afloat, 
and has been found and taken in tow by the steamship Fitz- 
maurice, from Middlesbrough to Valencia. The steamer fell in 
with the Cleopatra ninety miles north of Ferrol, 








REVIEWS. 


Notes on Building Construction. Part II. London: Riving- 
tons. 1877. 

Noruine is too t or too small for South Kensington. 
It has long been impossible to feel wonder or astonish- 
ment at anything done by this all-pervading institution, 
or we might have expressed some surprise on finding that 
among its multifarious avocations it is not afraid to 
undertake the task of teaching young people how dwelling- 
houses should be built. We are not told who has written 
the volume before us, but we are informed by the title 

ge that these “Notes on Building Construction” have 

en “arranged to meet the requirements of the syllabus 
of the Science and Art Department of the Committee of 
Council on Education, South Kensington.” We also see 
that this is “ Part II., commencement of second stage or 
advanced course.” We confess that we have never seen 
Part I. of these Notes; nor do we imagine that any special 
edification could accrue to us from its perusal. We are, 
however, told a good deal about what is in it, because we 
are favoured with an extract from its “contents” on the 
fly-leaf of Part IT. 


We have examined with some care this latest emanation 
from the committee of the Council on Education, and we 
are not a little perplexed by it, and at some loss to 
understand precisely what good it is supposed to be 
capable of doing. It is not that the book is not sound ; 
for, on the contrary, the information which it supplies is, 
for the most part, trustworthy enough; nor have we any 
particular fault to find with its style or its arrangement, 
but, having conceded so much, we come back to the main 
question, and ask ourselves what good end can be served by 
its publication? Its great defect is that it teaches nothing 
thoroughly. It gives the student no information worth 
having concerning principles, and we believe that it does not 
pretend to teach him practice. As we have said, all that it con- 
tains is good as far as it goes, but it does not go far enough 
for an architect. To the master builder it will be useless, 
and we much doubt that any bricklayer or carpenter 
would care to read it. If it had been entitled 
“Hints to Amateur Builders,” or “Every Man his own 
Builder,” the name would have been appropriate, in the 
sense that it would have conveyed some information con- 
cerning the raison d’étre of such a book; and, indeed, we can 
safely recommend it to the notice of country gentlemen 
who find pleasure in taking charge of building operations 
on their own estates. But, as we have said, we fail to 
see that it can be of much use to any one else. We open the 
book at haphazard, and select a few passages to enable 
our readers to judge for themselves. Under the head 
“ Mouldings” we are supplied with the following useful in- 
formation :—“ Mouldings are required merely for ornament. 
Themost ordinary forms are generally parts of a circlein sec- 
tion; and it is recommended that they should not have much 
projection, the lines of shade being produced by rather deep 
grooves. When a moulding is formed on the edge of a piece 
of timber, in the substance of the wood itself, it is said to be 
‘stuck.’ When it is on a separate slip of wood, and at- 
tached to the piece it is to ornament, it is said to be ‘ laid 
in, or ‘planted’” Again, a little further on, “Stairs are 
arrangements of steps for conveniently ascending from one 
level to another. They are generally constructed either 
in stone, wood, concrete, or iron. The consideration of 
iron stairs does not come within the range of these notes.” 
We were under the impression that stairs were occasionally 
used in “ conveniently descending from one level toanother,” 
but we suppose we are wrong. In dealing with rivetted 
joints our author, or authors, is peculiarly happy. A lap 
joint is shown uniting two flat bars by nine rivets, and we 
are told that in this case the strength of the joint is as 
nearly as possible equal to that of the cross section of the 
plate less one rivet hole. It is true that there are three 
rivets in a line crossing the plate, and that it might be 
assumed that the joint would give way here, but it is 
explained that before either plate can give way the three 
rivets next behind the central three must be sheared. It 
does not appear to have crossed our author’s mind that 
both plates might break across through the rivet holes 
without shearing the rivets at all. We could easily extract 
a column of “ notes on building” like these, were it worth 
while, which it is not. Our readers can attach their own 
value to them. 

We are told in the preface that these notes have been 
compiled in order to assist students preparing for examina- 
tions in building constraction held pena under the 
direction of the Science and Art Department. From this 





we deduce the corollary that the principles and practice of 
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the art of building are not properly taught at all at South 
Kensington. The books wel us Galata the class of 
instruction imparted by those who teach, and it is not too 
much to say that teaching based on such notes as these 
must be shallow and vague. The volume is in no shape or 
way to be regarded asa text-book of building ; it traverses 
an enormous range, and a pupil might learn every word of 
it by heart, and remain totally ignorant of how a house 
ought to be built. To young men about to go into busi- 
ness as “ London builders” it can be of no use whatever. 
The ways of the author in the matter of house construction 
are not as their ways. Did they practice what he preaches, 
they would be ruined en masse. On the other hand, yo 
men who intend to become builders in the higher an 
truer sense of the word will need poorer saa Sgn much 
better than anything this book can supply. e are quite 
ready to admit that whoever has written it has got together 
a t deal of information for the most part quite sound, 
while it is admirably illustrated. Our complaint is not 
that the book is misleading or badly written, but simply 
that the information it contains cannot prove useful for 
practical purposes to any one. ae arrived at this 

int, we cannot resist a what le qualifications 
Routh Kensington possesses for teaching the art of build- 
ing, or what good it is doing by “cramming” young men, 
and, for aught we know, young women, with such infor- 
mation as these notes can impart ? 


Purification of Water-carried Sewage, Data for the Guidance of 
Corporations, Local Boards of Health, and Sanitary Authorities. 
By H. Rosrnson, M. Inst. C.E., and J. C. Mruuiss, Assoc. 
Inst. C.E. London: Smith, Elder, and Co. 1877. 

Few subjects have received so much attention during the 

ast twenty years as the disposal of town sewage, and few 
| se attracted so many incompetent to deal with the 
questions involved. The literature of the subject has 
accumulated probably with greater rapidity than that of 
any other, and its real value may be said to bear some 
inverse proportion to the number of those who have 
written upon it. With the oe of a very few works 
and various official reports, it has been treated only by 
enthusiasts and those who, having some sewage scheme to 
which, in preference to all others, they pinned their faith 
or hope of gain, have contributed to the pile with the 
books or pamphlets describing their tapi nostrims,and 
confusing those whose duty it has been to select the most 
appropriate method of dealing with the sewage of any 
particular place. There is, however, with all this surfeit of 
sewage literature, ample room for the work before us, the 
object of which is to review and record what has been 
done towards solving the difficulty of treating water- 
carried sewage, and to reduce to a practical and useful 
form the mass of information and experience now available, 
so that it may be accessible to those whose duties necessi- 
tate their intelligent acquaintance with the subject. Ona 
question upon which the opinions of apparently a able 
men are so much at variance it is impossible for those newly 
approaching it to arrive at any satisfactory or definite conclu- 
sion. With this in view, the authors have, without advo- 
cacy, examined the evidence placed before their readers, and 
have drawn such conclusions from the different points as 
they seem by the light of existing experience to warrant. 

These conclusions form the first part of the work, the evi- 

dence upon which they are founded following in five suc- 

ceeding parts, forming a digest of the most practical 
information on the disposal of sewage by precipitation, 
irrigation, filtration, and discharge into the sea ; the sixth 
part, or appendix, consisting of analyses of the sludge, 
manure, and effluent water resulting from the principal 
different modes of treatment adopted at places where the 
respective systems have received somewhat extended trial. 

A spirit of fairness and impartiality characterises the work 

throughout, the authors fully admitting that no one system 

is applicable to alltowns. The authors, however, consider 
that a careful examination of the subject in all its bearings 
warrants the conclusion that the solution of the sewage 

difficulty will be found in a large number of cases in a 

combination of precipitation with irrigation, the former 

for the purpose of removing the solids from and deodorising 
the sewage, and the latter for obtaining a high standard of 
purity in the effluent water, where that is necessary ; and 
when the conditions of position, cost and quality of land, 
as stated by the authors at length, upon which to secure 
the disposal of water-carried sewage, can be strictly com- 

lied with, irrigation would, they observe, seem to be the 
best means ef purifying sewage. They hold out no hope 
of any process resulting in a profit, but express their con- 
viction that no profit can be expected. 

It is an omission that no reference is made to a question 
of much importance in some localities—namely, the dis- 
posal of mining refuse, but it is probably thought that, as 
this does not give rise to any chemical difficulty, its 
treatment would be wholly mechanical and easily effected 
by special depositing tanks, or in the precipitating tanks, 
where the quantity is not large. 

It is, however, certain that pollution by mining refuse 
could be in hardly any cases attended with chemical 
danger, and that it is most easily dealt with. 

Now that the Rivers Pollution Act is in operation it 
will become more than ever a necessity, though the Act 
may be looked upon as both tentative and permissive, for 
town authorities to become better acquainted with what 
has been successfully done in disposing of sewage. To these 
officers, and all interested in the subject, the book before 
us will be found a valuable help. It has been prepared 
with evident care, is clearly printed, and is provided with 
an ample index. Seed 


Traité Elémentaire de Topographie et de Reconaissances Militaires. 
Avec 16 planches, contenant 500 figures et croquis, Par A. 
LancLois et C. Dermonta, Lieutenants de 1|'Infanterie. 
Bruxelles : C, Muquardt ; London: Triibner and Co. 1877. 

Tuts work is divided into two parts, the first of which is 

devoted to the description of the ordinary modes of sur- 

veying and plan-drawing, whilst the second describes the 
same operations when performed either in the actual pre- 
sence of an enemy or when circumstances require the survey 


to be made rapidly, if not hurriedly. Though mainly 
intended for the ‘oe of military officers, the book would 

rove useful to civil engineers, as it contains valuable 
bints for making sketch-maps. In a country like our own, 
and we may also say the same of many of the Con- 
tinent which have Ten thoroughly w gy and 
ma) the power of making rapid surveys is not, per- 
ha; ere mh importance. S But maps are not always at 
hand, and even when they are available they do not 
always bring out the speci _ on which information 
is desired. i countries which have not been surveyed 
this power is of immense value, and it is undeniable that 
the habit of making sketch-maps has an extraordinary 
influence in quickening the powers of observation. Cases 
constantly occur where a regular survey is out of the 
question, but where it is wished to obtain a fair knowledge 
of a tract of country by means of a map which shall have 
some pretensions to accuracy, the methods described by 
the authors of this book will in many cases probably prove 
new to the majority of English readers. A good deal of 
space is devoted to an explanation of the new mode of em- 

oying the plane table, an instrument which is now very 
fittle known here. On the other hand, that extremely 
valuable instrument, the pocket sextant, is not alluded to. 
Each school will probably continue to regard its own 
method as the best; but students who have been trained 
according to English notions cannot but benetit by the 
study of the same subject as it is taught abroad. The 
work of MM. Langlois and Dermonia furnishes a ready 
means of obtaining this knowledye, and it is, moreover, 
written with that precision and clearness which are the 
distinguishing characteristics of most French mathematical 
books. 
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DIRECTIONS OF THE FACE JOINTS IN OBLIQUE 
ARCHES. 


By J. B. Mitxar, B.E., Owen’s College, Manchester. 

Ir was observed by Mr. Buck, as described in his well-known 
“Essay on Oblique Bridges,” that in the drawings of the faces of 
oblique arches, when the joints were drawn straight lines and 
produced, they all met in one point in the vertical line passing 
through the axis of the arch. That point he called the focus, 
and the distance below the axis the eccentricity. He gave no 
reason for the convergence of the face joints, but taking it as a 
fact, he determined the focus for the joints at the springing, and 
so obtained an expression from which the eccentricity may be 
found for any given arch. In the Philosophical Magazine for 
January, 1862, G. B. Airy, Astronomer Royal, demonstrated by 
the method of analysis the truth of the theorem for the tangents 
to the face jvints at points equally distant from the axis of the 
arch—such, for instance, as the points on the intersection of the 
soffit with the plane face. 

The following demonstration of the same theorem, while 
shorter than the one referred to, depends only on elementary 
geometrical principles, and may therefore be acceptable to many 
who are not familiar with the analytical method :—Let bg’ D be 
the elevation of half the soffit of an oblique arch on a plane at 
right angles to the axis, which passes through C, and BC the 
plan of half the face on a plane containing the axis; it is re- 
quired to show that the tangents to the face joints at any points 
on B G D—G is the point of which g // are the projections—meet 
at the same point on the vertical line C A. The face joints are 
plane sections of helical surfaces, and the tangent to one of these 
curves at any point is the line of intersection of the plane of 
the face and the tangent plane to the helical surface at that 
point. Hence the tangent required at any given point is deter- 
mined by first finding the tangent plane to the helical surface, and 
then finding the common section of the two planes, The tangent 
plane to the helical surface at B contains the generator A B, and 
the tangent to the helix at B, that helix beipg the line of inter- 
section of the helical surface with the soffit of the arch, These 
two lines determine the plane. The tangent to the helix at B 
lies in the tangent plane to the cylinder, and makes the angle ¢, 
which is the angle of skewback, with Bb. Hence its vertical 
trace is E. The line EO parallel to 6 C is therefore the vertical 
trace of the tangent plane to the helical surface at the point B, 
and O 5, the vertical projection of the line of intersection of 
that plane with the plane of the face is the vertical projection 





of a tangent to the face joint at B. 





Next let any other point G be taken. The trace of the tangent 
to the helix at G may be found as before, viz., by drawing gh, 
making an angle ¢ with g L, and setting off on the tangent to the 
circle at g’ a distance ¢ H equal to L/h, H is:the vertical trace 
of the tangent to the helix at G. Therefore the tangent plane 
to the helical surface at G, as it contains the two lines G H and 
GF, has for vertical trace the line through H parallel to g' C. 
Draw HK parallel to g C. Since the triangles K Hg’ and 
CL gare similar, 

Kg Cg _Cb_Bb dE 

Hg CL CL gl Lh’ 
but Hg/=LA,, by construction. Therefore K g=)E,,=C 0. 
Consequently the line H K produced will pass through 0. That 
is, the tangent plane to the helical surface at G meets the vertical 
line through the axis at O, and the tangent to the face joint at 
G is the line O G, the vertical projection of which is O 9’. 























In the same way it may be shown that the tangent to a face 
joint at any other point in BGD passes through O. Therefore 
the tangents to the face joints all meet in the same point of a 
vertical line through the axis of the arch—QED. Let the angle 
BCb=@=angle of obliquity. Then Bb=r tan. § where r= 
radius of cylinder. ES=Bd tan. ¢. Therefore Eb=CO=r 
tan. 9 tan. y. In order to fix the ideas and prevent circumlocu- 
tion, the cylindrical surface through B GD has been called the 
soffit; but it is evident that the investigation is perfectly general, 
and will hold for any cylinder concentrie with it, the value of 
the eccentricity varying with the radius and angle of skewback. 








ANOTHER LOCK-OUT ON THE CLYDE.—Some three months ago 
the ironworkers in the Clyde shipbuilding yards made a demand 
for an increase of 10 per cent. on the current rate of wages. It 
was, however, allowed to lie in abeyance till the settlement of the 
shipwrights’ dispute, when it was renewed. A meeting of the 
Clyde employers was held in Glasgow on Wednesday to consider 
the matter. It was then reported that-the council of the boiler 
makers had given permission to the workmen connected with the 
upper districts of the river to resume work on the old terms, but 
had resolved to keep out the workmen connected with the lower 
districts, After discussion it was resolved to resist this method of 
taking the districts in detail, and agreed to discharge all the men 
— with the Ironworkers’ Tnion at present employed by 
them. 

MERCHANT WAR STEAMERS.—Some deeply interesting experi- 
ments were made on board the Oberon hulk, at Portsmouth, on 
Friday, for the purpose of ascertaining how, in case of war, our 
merchant and mail steamers might be made serviceable as 
auxiliaries to the Royal Navy. Among those present were Mr, 
Nathaniel Barnaby, Director of Naval Construction; Admiral 
Boys, Director of Naval Ordnance ; and Mr. W. B. Robinson and 
Mr. J. C. Froyne, the Chief Constructor and Constructor of the 
Dockyard. The machinery of the steamers belonging to the 
mercantile marine not unfrequently rises 20ft. above the water- 
line, and if called upon to act as transports or patrols in case of 
hostilities breaking out, it is evident they might be paralysed by 
a shot penetrating into the engine-room or stokehole. How this 
danger could be provided against was more particularly the object 
of the experiments on board the Oberon. Two compartments 
were formed along the side of the hulk by means of bulkheads 
extending from the main to the upper deck. These compartments, 
which were each 17ft. 6in, in length and 10ft. deep inwards, were 
filled with coal, No. 1 being filled with Welsh anthracite coal, and 
No. 2 with blocks of patent fuel. Through the bunkers thus 
formed two boiler plates gin. thick were placed loosely through 
the coal in a vertical directi This pleted the experimental 
protection for the yom gen 25 Three shots were fired against it 
from a 64-pounder gun on board the Bloodhound gunboat, two 
against No. 1 and one against No. 2 compartment, at arange of 
about 200 yards. None of these got through. Four shells, con- 
taining a bursting charge of 7 1b., were next fired, one against No. 1 
and three against No. 2 compartment, with the same result. They 
all penetrated the first loose plate, and one burst open the upper 
deck, but none succeeded in perforating the protection, nor was 
any portion of the coal set on fire by che burst. The result of the 
experiments was considered highly satisfactory.— Times. 

LocaL GOVERNMENT BoarD Inquiry at St. HELENS.—Major 
Hector Tulloch, one of the inspectors of the Local Government 
Board, recently carried out an inquiry at the Town Hall, St. Helens, 
with respect to an application by the Corporation for the sanction 
of the Local Government Board to their borrowing the sum of 
£150,000 for the purchase of the gasworks undertaking, and 
£35,000 for works of water supply and other purpeses. The 
inspector, on his arrival, was received the Mayor, the Town- 
clerk, and other corporate officials, and there were also present 
several directors of the —-> together with their solicitor, 
Mr. T. F. Ansdell. e first subject taken was the proposed 
purchase of the gas works, concerning which Major Tulloch 
ascertained that the total estimated value of the undertaking was 
£151,820 7s, 6d. It was proposed to borrow £150,000 for the in- 
tended purpose, to be repaid within fifty years, The security would 
be upon the borough fund, because the profits of the works 
would 'g0 to that fund. The inspector that the Town- 
clerk should call an early meeting, and amend the resolution asking 
for sanction to ww the money, so as to include a larger sum 
than £150,000, in order to meet probable further extensions. The 
next o> taken was the proposal to convey water from Collin’s 
green Colliery to the town, for which £35,000 was required for the 
purpose of constructing the necessary works, and plans for which 
were ay ronne | and explained by the water engineer (Mr. Gaskin), 
and the inspector expressed his high 5 tio of the able manner 
in which they had been Lope cee The Town-clerk, in reply to the 
commissioner, stated that the population of the borough was about 





50,000, its annual rateable value £198,496, and its present debt 
of the new water supply works will be 
on for August 3rd, 1877. 
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STEVENSON’S SUSPENSION RAILWAY. 


EuD 
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Art the last meeting of the British Association, Mr. G. Steven- | 
son, of Wantage, read a paper on “Street Locomotives,” in | 
which he described the somewhat singular system of constructing | 
tramways which we illustrate above. The drawing almost | 
explains itself. The estimated cost of the proposed system is £2500 | 
per mile. Among the advantages claimed for it are that the | 
roadway is not cut up, and that the resistance to draught is 
materially reduced. 

It will be seen by a reference to the engraving that the mode | 
of construction of the proposed lines consists in the arrangement 
made for supporting the rails by strong wrought iron clips eus- | 
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pended from brackets projecting from upright columns or pillars 
fixed on the outer edge of the pavements in streets or by the 
side of highways, or from archways, joists of buildings, or other 
places as desired, while the engines and cars are also suspended 
from the rails by means of steel carrying rods descending from 
the axles of small travelling wheels. It will also be seen that the 
great feature of this mode of traction consists in the formation 
of the permanent way, which is so constructed that the rails, 
and the timbers or trellis work girders carrying the rails, are 
placed so near together that only room is allowed for the free 
passage of the wheels and carrying rods between them, and also 


in the arrangements made for constructing the lines, when steam 
is used, at such a height fromthe ground, where it may be needful 
to do so, as not to interfere in any way with the ordinary 
traffic passing along the streets or highways. The rails may be 
affixed to buildings or archways, or to pillars, which will be 
bracketed on one side only for a single, and on both sides for a 
double line, as indicated, The strength, height, and bracket 
projections from the pillars, the distance apart, and the bearings 
for the rails will, of course, vary according to the strength and 
gauge of the lines required, and according to the materials of 
which they are constructed. 
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IN our impression for August 24th we gave a general elevation 
of a single boiler Fairlie engine designed by Mr. G. P. Spooner, 
for working the Festiniog narrow gauge—lft. 114in.—railway. 
We now give detailed drawings above and at page 280. It 
will be seen that this is a double bogie engine, with steam 
cylinders attached only to the leading bogie. The bogies are 
connected as usual to a carrier frame by their centres, upon 
which an ordinary type of locomotive boiler rests, the leading 
bogie carrying the boiler and the trailing the tender part 
of the engine. The bogies turn on Adams’ patent centres. The 
followiug are the principal dimensions:—Boiler: Length of 
barrel, 7ft. 7in.; diameter of barrel outside, 2ft. 7in. Fire- | 
box: Length outside, 3ft. 6in.; width outside, 2ft. 7jin.; | 
average height to crown inside from fire-bars, 2ft. 10in. 
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Wheel base : Leading bogie, 4ft. 6in.; trailing bogie, 3ft. 6in. 
Tanks contain 380 gallons. The principal particulars are 
as follows :—Cylinders, 9in. diameter, l4in. stroke; driving 
wheels, 32in. diameter (solid cast steel); weight in steam, 
total, 15 tons ; weight on leading bogie, 10 tons; weight on 
trailing bogie, 5 tons. Coal box holds 9 cwt. coal; working 
load up 1 in 80, 40 tons, at fourteen miles an hour. The baffle 
plate in the fire-box door is cast hollow in one piece, and per- 
forated on the inner side, with an adjusting slide on the outside 
to admit air. All the mountings—viz., the two whistles, injector 
steam cock, Widmark’s waste water cock, steam gauge, and 
cylinder lubricating steam cock—are all fixed on one general 
brass mounting in front of the cab connected to the boiler. The 
steam-pipe connections are differently arranged to those in 


general use. As shown in the accompanying diagrams, the 
vertical movement is taken by an elbow joint A, attached 
at the other end to a ball joint, which latter is on a 
stiff pipe with a ball joint at each end, and not telescoping 
as usual. A B takes the vertical movement from B as a centre, 
the lateral motion being taken by B C, with B as a centre. 
Although B is a suspended centre, so to speak, supported by A 
and C, this arrangement works admirably. It may be stated 
that Mr. Spooner does not now use packing between the ball 
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joint rings, but compresses the top ring with spiral springs, as 
shown. The plan has been at work for several years with 
success. The usual train for the engine consists of 





Tons ewt. Tons cwt. 
Six 4-wheel passenger cars at .. oar 10 10 
One 8-wheel passenger car at .. OCA a reece a. 
One 8-wheel passenger vanat.. .. .. .. 410 410 
Six 4-wheel coalcarsat .. .. .. .. 2 aes 
46 0 


Coal cars weigh 24 tons, as above, or equal weight in empty 
slate trucks or coals in empty slate trucks. The train is often 
increased to 50 tons and sometimes reduced to less than 46 tons, 
making an average of 45 tons for three trips per day of nearly 
fourteen miles each, up one in eighty, returning only on the 
down trip with passenger cars weighing 22 tons. The average 
distance run per day is eighty-five miles. 











WROUGHT IRON GIRDER WORK.* 
By Mr. C. Granam Smita, C.E. 


In treating this subject it is not here proposed to consider the 
abstract questions involved in the various methods of arriving at 
the theoretical strains on the different portions of girder work. 
It is nevertheless advisable to occupy some time in reviewing the 
practical details and circumstances which much modify not only 


* Liverpool Engineering Society. . 
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the theoretical strains, but also the usual h: 
their calculation ie based. In this way it will 


theses on which 
found that some- 


thing more is necessary than a knowledge of the pone applica- 
tion of the principle of the lever and the Senge ee polygon of 
forces in to design successfully wrought girder work. 


One of the first and cipal requirements necessary in ag | 
complicated ironwork is to have a re sense of the limits o' 
application to — to theoretical deductions, Having given the 
outline of a wrought iron structure, and the loads to which it is 
to be subjected, it only requires care and a patient study of exist- 
ing structures and standard works in order to arrive at figures 
representing the strain on the various members of the structure, 
which would be accepted as theoretically correct by a majority of 
engineers. The aim in all designs ought therefore to be to so 
arrange the that there may be as little departure from theory 
as practicable ; at the same time an engineer must not too readily 
accept the fascinating theories of uniform stress, or allow himself 
to be deluded into imagining that by any arrangement he can 
obtain a perfectly uniform strain throughout an iron structure. 
The first tas on which strains are usually calculated is that 
each member has a normal length whatever the strain ge upon 
it, and that the strains on it are the same as they would be were 
it free to turn in a plane about its extremities. This practically 
amounts to considering each junction to be made an absolutely 
frictionless pin-joint, and the material employed to be of precisely 
the same texture throughout the structure and perfectly rigid. 
How does the ordinary roof principal back comply with this 
assumption? Instead of having a frictionless pin-joint at each 
intersection of a strut, it is more often made continuous, and 
frequently of sufficient strength to stand with half the trussin 
employed, as the strains in the ties and struts are modified an 
reduced by the resistance of oo back to deflection. The 
connections in English designed girder work, instead of ern | 
frictionless pins, are cg ig ery rigid and made wit 
innumerable small rivets. This system has many well-known 
advantages which cannot be now gone into, The ee ha gue for 
and against pin and rivetted joints would occupy the best part of 
an evening. The Americans bave developed the pin connection 
to a very large extent, and there can be no question but that 
with pins and eyes properly proportioned, simple systems—- 
consequently few parts—and accurate workmanship, that theory 
may be more closely approached than with our complicated com- 
— lattice girders, with rivetted joints. Our transatlantic 
rothers seem to have been long aware, that a certain amount 
of material put into one member will do very much more work 
than the same amount of material distributed over two or more 
members, and they are justly proud of their scientificall 
arranged bridges, which in point of economy and strength will 
compare more than favourably with our home productions, Of 
all things tending to invalidate theoretical calculativas, the sun is 
about the worst. Mr. Clark says, when speaking of the Britannia 
Tubular Bridge, ‘* Although the tubes offer so eff -ctual a resist- 
ance to deflection by heavy weights and gales of wind, they are 
nevertheless extremely sensitive to changes of temperature, so 
much so that half an hour's sunshine has a much greater effect 
than is produced by the heaviest trains or the m st violent storm. 
They are in fact in a state of perpetual motion, and after three 
months’ close observation, during which their motions were re- 
corded by a self-registering instrument, were never observed to 
remain at rest fora single hour.” The same may almost be said 
of the large bridges over our dock passages. The sun heats the 
top flange, whilst the wind, after sweeping along the water, 
impinges on the bottom flange, cooling it and causing it to con- 
tract, whilst the top flange is being expanded by the sun, thus 
putting a camber on the bridge much exceeding the deflection 
caused by the heaviest working load, This is the reason why 
most of the top flanges of the bridges on the Mersey Dock estate 
are painted white. Many other practical examples might be 
given to show that if iron is prevented from expanding, the 
elasticity of the material must take up the would-be expansion; 
and consequently a greater or less strain is put upon the iron; 
according to whether the change of temperature acts in con- 
junction or contrary to the original strain in it, It may be 
well now to investigate what strains may be thrown upon iron 
work by the ordinary changes of temperature in this country. 
If the difference between the extremes of temperature be 
assumed at 82 deg. Fah., and a change of 15 deg. Fah. be 
capable of inducing a strain of one ton per square inch in 
wrought‘iron, it follows that this variation in temperature, unless 
provided for, will induce a strain of 5°5 tons per square inch, In 
large girders and similar constructidns, protected in many in- 
stances by slightly non-conducting paints, the extremes of tem- 
perature acting only during a short portion of the day have not 
time to affect the iron to the extent just stated, an allowance of 
ysin. for each 100ft. in length being tound sufficient in practice in 
this country. Now jin. is equal to ;45 of 100ft., and as iron 
within working limits stretches about y5455 of its length for each 
ton strain per square inch, it follows that tue strain caused in this 
country in ironwork, without proper provision made for changes 
due to temperature, will be to one ton as 57; is to rgAdq5, that is 
uivalent to a strain of a little over 34 tons per square inch. 
any positions at once suggest themselves where the temperature 
will be about the same at all seasons of the year, and where con- 
sequently no provision need be made for expansion and contrac- 
tion due to changes of temperature. Enough has now been said 
to show the fallacy of the reasoning and want of perception on 
the part of those engineers who so often cite instances of bridges 
which have not moved at the abutments for years, through the 
rusting up of bed-plates, or through a want of proper provision 
being made in the first instance ; forgetting that very considerable 
strains may be brought upon the bridge, even although it may be 
80 jammed at its abutments as to show no movement whatever at 
those points. It might with equal justice be said that ice in the 
process of freezing does not exert a very large expansive force, 
simply because in some particular instance a ball filled with water 
did not burst on the water assuming the solid form, the fact alone 
being that in this case, as often happens with a bridge, thestrength 
and elasticity of the material were such as to stand the strain 
without fracture. The circumstances already mentioned taken 
into consideration with the fact that small rods may be cottered 
or screwed up by one man to such an extent as to double the 
strain put upon them, and that bars are often, after being 
heated and drifted, rivetted es in place hot, may cause the 
calculated strain per square inch to be nearly acaiheds and to 
exceed the limit of elasticity of the iron, in which case the 
destruction of the structure is only a question of time. The 
limit of elasticity is defined by some authorities as that strain 
which will cause a permanent set to take place in the iron. 
This can mean nothing, as the smallest possible strain will pro- 
duce a permanent set which can be detected if sufficiently accurate 
and delicate instruments are at hand for the purpose. Thus it 
might be said that three tons per square inch was the limit of 
elasticity of some iron experimented upon by Edwin Clarke, for 
he states the permanent set produced by the load to be gggy55 of 
the length of the rod. The limit of elasticity from a strictly 
theoretical point of view is that point at which the elongation 
ceases to be in proportion to the additional strain ; but so far as 
can concern a practical engineer it should rather be defined as that 
point up to which the same strain will not produce an increasing 
pemenee set, however often repeated. A few figures will per- 
ps better convey the meaning of this important definition, and 
leave less room for misconception as to what it really implies. If 
a bar of iron be subjected to a strain of 8 tons, it will stretch a 
certain amount, and on the removal of the 8 tons will nearly 
attain its former length. The difference between its length after 
having been subjected to the strain and its original length is 
termed its permanent set. If the strain of 8 tons be again put 
on the bar, and on its removal the permanent set is found to be 
increased, the load of 8 tons exceeds the limit of elasticity. If 
on the other hand the permanent set is found not to be in 





by «ny number of applications of this load, 8 tons is said to be 
within the limit of ity of the iron experimented upon. For 
good ordinary iron the limit of elasticity may be taken at 8 or 84 
tons per square inch. From this it is seen that if such a strain is 

ut upon iron as to cause the permanent set to increase ever so 

ittle at each application, by repeated —— the bar will con- 
tinue to elongate and the structure of which it forms a part must 
ultimately fail—it may be in one or it may not be for a hundred 
years, This is one reason why the giving way of a railway bridge 
which may have stood a considerable time should not excite sur- 
prise. The weight of engines and rolling stock have of late years 
been so much increased, that the structure may be destroyed even 
although it was originally designed so that the iron might not 
have a greater working strain than 5 tons per square inch, which 
would give a factor of safety of 4. After considering the matter 
it is evident that if time be taken into calculation, and the limit 
of elasticity he assumed at 8 tons per square inch, this factor of 
safety of 4, even assuming the original rolling loads, is reduced 


6. 
The skeleton or outline of the structure having been haar 
decided upon, and the strains on the various members ascertained, 
the next point to be considered is the arrangement of the iron to 
meet these strains. The art of doing this properly and economi- 
cally can alone be taught by bs rac gman and may be said to be 
one of the beaconless rocks on which engineers who have not been 
through shops are liable to be shipwrecked. In apportioning the 
roper amount of material to meet the strain, the first care should 

be to employ as nearly as ible only iron of the economical 
sections, weights, and lengths to be obtained readily in the iron 
market. This being so, a few particulars of the weights and sizes 
of plates and rolled sections of iron may not be out of place. 
Staffordshire iron, although appearing in nearly every engineer’s 
specification, is seldom employed in the construction of girders ; 
this iron, to be obtained at the market rates, being small in size, 
South Staffordshire plates, to cost ordinary prices, must not be 
over 4 cwt. in weight, 15ft. in length, 4ft. in width, and about 
thirty superficial feet in area ; but, at an additional cost of about 
£5 per ton, they may be had up to 20ft. in length and 7 cwt, in 
weight, Angles, tees, and other rolled sections of this iron can 
be obtained in lengths up to 30ft. or 35ft. without extra cost, pro- 
viding they do not weigh more than 4cwt. and the sum of the 
sides does not exceed eight or nine united inches, With larger 
sections, such as H iron, having a depth of about 12in., the cost 
will be something over 20 per cent. more than for rolled sections 
complying with the above conditions, Bars to be had without extras 
must not be more than 6in. in width, but they are rolled 8in. or 
Yin. at a small additional price, and can be obtained up to 12in. in 
width from some manufacturers. The influence which this ques- 
tion of size of iron has on designs is at once evident in the case 
of a plate girder, say S5ft. span, to carry a load of 12 cwt. per foot 
run, Taking into consideration the theoretical and practical 
questions affecting the economical depth of such a girder, it will 
be found to he about 5ft, Gin., but the fact that plates are not 
rolled above 4ft. 6in. in width, at a reasonable price, modifies all 
other considerations and fixes this as the proper depth to make 
the girder, as in the ordinary state of things it would not be 

licy to use short plates and plate the web vertically. The best 
Vorkshire iron, such as Lowmoor, Bowling, and Farnley, ought 
to be used only in such positions of the work as require much 
bending or complicated forging, the prices for such iron being 
more than double that of ordinary iron. The extras also begin at 
very small sizes; for instance, Lowmoor plates to be purchased 
at ordinary quotations must not be over 24 cwt. in weight. Both 
Lowmoor and South Staffordshire irons exbibit a uniformity of 
quality seldom attainable in iron from other districts; but manu- 
facturers of Lancashire, Welsh, Scotch, and North-country irons 
are quite capable of supplying a material of sutticiently good and 
uniform quality for ordinary girder work. The Cleveland dis- 
trict may in fact be said to be fast becoming the principal iron 
manufacturing centre of this country; the science and energy 
displayed by some ironmasters having so far improved the quality 
of some brands, that plates can be obtained possessing as great a 
tensile strength, both with and across the fibre, as those from 
Staffordshire ; but they are not, as a rule, equal to the latter in 
toughness, Extra care should therefore be taken to test and 
thoroughly ascertain the quality of the iron, as it is sometimes 
very brittle, and a .moderate specification should be rigidly en- 
forced. Many shipbuilders and other iron users are very lax as to 
the quality of iron, and so it happens that ship plates are looked 
upon with suspicion by engineers. Apart from my experience 
with these plates, this want of confidence is to some extent justi- 
fied by the fact that, notwithstanding their large size, they are 
classed among the cheapest iron inthe market. Speaking broadly, 
this must denote that the material of which they are composed is 
not equal to that used for other purposes, Another feature to be 
guarded against in this iron is the fact that it is nearly always 
bare in thickness. Ironmasters are prone to roll thick plates, but 
they are not allowed to exercise their bent, Po ap ne having 
them too much under control. An imperceptible diminution in 
the thickness of iron throughout the ship makes an appreciable 
difference in the cost of construction, The best means of guard- 
ing against bare plates, is to specify that }in. plates shall weigh 
20 lb. per superficial foot and other thicknesses in proportion, an 
allowance of 5 per cent. for iron above fin. thick and 74 to 10 per 
cent. for iron below that thickness is usual, but no payment should 
be made for any increase in weight above that specified. Cleve- 
land plates can be obtained, without additional cost, in sizes 
searcely attatnable in iron from other districts. They can be had 
without extras up to 21ft. in length, 4ft. 6in, in width, and 12 cwt, 
in weight, providing the area of the plate does not exceed fifty- 
six superficial feet, The extras charged on Lancashire, Welsh, 
and Scotch irons, speaking generally, are intermediate between 
those for that from the South Staffordshire and Cleveland dis- 
tricts. 

Ironmasters are to some extent averse to testing. The author 
was once advised by one of these gentlemen of high standing to 
exhibit his knowle ge of the subject by simply specifying ‘* best 
merchantable iron,” and if from inspection it was found not to 
be good it could then be tested. He also hinted that tests are in- 
stituted to exhibit the cleverness of engineers, instead of which 
they simply expose ignorance, and no doubt there is often room 
for such remarks, Testing is about the only means at the disposal 
of an engineer to obtain really what he wants. It is next to 
useless to specify for certain brands of iron with a view of get- 
ting a definite quality, as in ordinary iron such as is used in girder 
work, the brands carry very little weight, the ‘‘ best” of one 
maker being often equal to the “‘ best best” of another, whose 
treble ‘‘ best” plates may not be eyual to the “‘ best best” of a 
third maker; in fact, a long apprenticeship to the iron trade is 
necessary to render one capable of forming any idea of the quality 
of ordinary iron by their means alone. It is not advisable to 
restrict the ironmaster by stating the method of manufacture 
to be pursued. He will in most cases be best able to judge of 
the processes to be followed in order to produce a specified result. 
It is a matter for congratulation that really practical and reliable 
men are to be met who stand out in brilliant contrast to the 
superficial and narrow-minded individuals who appropriate to 
themselves an honoured but quite unearned title, An in- 
stance came under the author’s notice where a fracture of rod 
iron was shown to one of these so-called practical men, and said 
to be good; on the other end of the rod, not 6in. in length, 
being presented to him, it was pronounced little better than 
trash. The difference in appearance was almost entirely due to 
the mode of fracture, In another instance a lot of *‘ Lowmoor” 
fire-box stays were rejected because they were crystalline; but 
on these being tested they were found to bend over cold quite 
flat, without exhibiting the slightest sign of a crack, and to be 
in every way of the very best quality. All things being con- 
sidered, no engineer need hesitate to own that he is unable to 
determine the quality of iron by its appearance, Men who have 
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given much more time than most engineers can devote to the 
study of iron often err in their judgment of this material, and 
are generally backward in offering an opinion offhand, The 
first lot of average iron supplied under an ordinary specification 
will, as a rule, be very le in quality, but, as previously 
pointed out, the ironmaster can, and after a little grumbling 
will supply iron of uniform quality, and possessing a fair stan- 
dard of strength and toughness, providing the engineer is firm 
and knows when he has got what he wants, A strain of 20 
tons per square inch and 6 per cent. elongation with the fibre, 
and 18 tons per square inch and 3 per cent, elongation across 
the fibre for plates, 22 tons per square inch and 9 per cent. 
elongation for angles and tees, and 24 tons per square inch and 
15 per cent. elongation for rod iron are not too high a require- 
ment for ordinary iron. Many engineers, in place of specifying 
the iron to elongate a certain amount before breaking, require 
that the fract: area shall be less than the original area by a 
specified percentage. When the tests are carried out at testing 
works provided with the necessary gauges, no doubt either may 
be ascertained with equal precision, but to measure and calculate 
the contraction of area requires more care than is usually 
bestowed on testing by those in charge of the construction of 
ordinary ironwork Let it be supposed that the errors in mea- 
surement before and after testing amount jointly to only yAzin. 
in each dimension; then, if the total contraction of area be 
assumed at the fair amount of 10 per cent., the error wi!l amcunt 
to 2 per cent. if the testing section be lin, by lin.; but if the 
testing section be—for the sake of argument—tin. by jin. this 
error will be doubled, so that in the latter case the contraction of 
area would be 6 to 14 per cent. in place of 10 per cent., according 
to whether the errors in measurement were taken more or less. 
If the section be increased to 2in. by }in. the exact amount of 
error cannot be determined without knowing exactly to what 
extent the difference in dimensions affect the contraction of the 
iron each way, but it will be something over 2 and under 4 per 
cent. By taking elongation, which is a simpler operation, the 
maximuw error, even assuming an error in measurement of yin. 
in place of yjqin., will be only 4 per cent. on a test length ot Gin, 
A further reason for preferring to specify ‘ elongation ” in place 
of ‘‘contraction of area” is that iron plates are sometimes not 
uniform in quality throughout, consequently the cont:action may 
take place orly at the point of fracture, whilst the adjacent 
portions may be hard and brittle. It must be remembered that 
all iron when tested will show a greater amount of elongation and 
contraction of area in the vicinity of the fracture than elsewhere. 
Should this happen to any undue extent it would be detected b 
the elongation test, as it is probable the iron would not stretel 
sufficiently in a short length to comply with the specification. 
This is no visionary objection, for before you this evening is a bar 
of iron which, to all outward appearances, is of uniform quality, 
whilst it will be perceived by the fracture that one-half is little 
better than cast iron, the other being fibrous and good. The tests 
given must be considered to apply t» ordinary plates as generally 
rolled, and not to erratic or ‘* cross piled” plates, asin the pro 
cess of manufacture, the strength of the plate both in the direc- 
tion of its length and across it may be much modified ; for in- 
stance the author requiring some plates about 10ft. by lft. 3in., 
to be bent to a small radius transversely to their length, they 
were specified to be cross piled; the result was the iron stood 
222 tons per square inch, and elongated 10 per cent. across the 
plate, and only 18? tons per square inch and 3 per cent, elonga- 
tion with the length of the plate, that is in a direction parallel 
to the revolutions of the roller. This is, perhaps a result not 
always to be anticipated, but some ironmasters are quite pre- 
pared to give iron in moderate sizes, of uniform quality and 
strength, both with the length and across the plate, providing 
the tests are somewhat less than that specified for ordinary plates 
with the fibres. In preparing the samples for testing, the best 
way is to drill them out of the plate or angle iron, and chip the 
portion to be tested down to about the required size, or if pre- 
ferred they may be slotted out. Whatever means be resorted to, 
great care should be taken to file out all tool marks, and the re- 
sults will be more uniform and to be depended upon if the samples 
be ‘‘ draw filed” along the edges of the portions to be tested. 
The other portions may of course be left rough. The parallel 
portion to be tested should run in with curves of large radii to 
the portions through which the pin-holes are drilled. This is 
necessary, as in the event of there being the slightest shoulder at 
either of these points it will have the same effect as a nick in the 
iron, at which point the fracture is nearly certain to take place, 
and consequently the test of tensile strength and elongation is 
rendered worthless. The testing section should be of uniform 
width for a length of about 64in., the exact distance between the 
centre punch marks being 64in., or 100 sixteenths of an inch. 
Every sixteenth elongation after fracture will then represeat 
lper cent. It is very necessary to have plenty of metal round the 
in-holes, which ought to be exactly in « line with the centre 
ine of the testing portion. If this point is overlooked a cross 
strain may be brought upon.the iron which will invalidate the 
test. The foregoing tests of iron, taken in conjunction with a 
proper examination of the plates by the inspector, and such other 
work as he may from tirne to time carry out, is all that is requisite 
to obtain iron of a sufficiently good quality for average ironwork. 
By work tests is meant tapping the plates with a hammer to 
ascertain if they are solid, io which case each tap will produce a 
ringing sound, Breaking the corner off a plate here and there—of 
course before the plates are ‘‘ worked’”--and examining the 
punchings from the iron, for the purpose of forming some idea 
of its quality. Tbe punchings from Lowmoor and some of the 
Staffordshire brands will stand the punch without the slightest 
sign of cracking, whilst hard brittle iron will break up in all 
directions on the convex side of the punching. Good ordinary 
iron, such as ought to be used in girder wah, will only show 
slight cracks all running with the fibre of the iron, It may be 
said that the condition of the punchings depends very much on 
the relative size of the punch and die, This is true, but for 
various reasons in ordinary working there is always a little clear- 
ance. There are several other tests which are sometimes carried 
out, such as hot and cold forge tests, but these are at the best 
untertain, depending very much on the man who makes them. A 
good smith with a small hammer will bend a plate toa much 
greater angle than another smith with a larger hammer, and one 
smith will bend a given plate to a greater angle than another can 
do. Recourse to the hot forge tests is usually had to detect red 
or hot short iron, but if a competent inspector be employed to 
supervise the work he will detect this in the working of the iron. 
If the red shortness is so slight as to escape detection in this 
way it need cause no uneasiness, as after the portions are sha 
and the iron is cold it is not detrimental to girder work. Besides, 
so long as the engineer protects himself agai:st cold short iron 
by the tests previously mentioned, he may leave the matter of 
red shortness to the contractors and ironmasters, as it is to both 
of their interests to provide against this defect. If the iron will 
not work into the required forms, the contractor returns the iron 
on the hands of the ironmaster, who perhaps loses a good cus- 
tomer. Although a tensile strength of rivet iron has been given, 
it usually happens that the rivets are not manufactured at the 
contractor’s works, and so the rivets are more often tested by 
forge tests, both hot and cold, as it is absolutely necessary that 
they should be neither hot nor cold short, A good rivet may be 
bent double whilst cold without showing any signs of fracture, 
and the head when hot should stand being hammered down to 
less than jin. in thickness without cracking at the edge. They 
should also stand having a punch of nearly their own diameter 
driven right through the shank of the rivet when hot without 
cracking at the edge, They should also stand ge eg of 
nearly their own diameter driven right through the shank of the 


rivet when hot without cracking the iron round the hole, Lord 
Ward’s and Galloway’s rivets will stand these tests satisfactorily. 
vet, if nicked and bent gradually, should be 
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; if nicked all round and broken by a smart engineer, 
yey OH 2, c 


exhibit a fine even crystalline appear- 


ance. It is almost needless to point out that when iron is broken under similar 


suddenly the fracture in crystallin 


presents a a: 
ance, that when the strain is gradually applied the fibrous 
fracture always results if the iron is soft, tenacious, and otherwise more work than if 
' cause there are certain practical limits to the thickness of webs 


of uality ; but it is the generally accepted opinion that with 
sedlig bad iron the fibrous fracture cannot be obtained by any 
mode of testing. Whether the iron is fibrous or crystalline, its 
may to some extent be determined by its texture. If 


it will be fine and uniformly close grained, of a silvery | 


amount of ie a vd + 
and at the same time at a less 


same amount 
distributed over two or three. Firstly, be- 


and position of stiffeners. Secondly, because the more numerous 


| the plates in the flanges the nearer their actual weight will 


approach that required by theory, and the greater the percen 
of i oto -4 od aoe ee 


our; if of very inferior quality it will present a cee | | free as possible from angles and tees with complicated bends and 
ce 


grey col 

granular fracture, having more of the colour and 

cast iron. The test for tensile strength and toughness should be 
carried out by a authorities such as Mr. Kirkaldy, of 
the Grove Testing Works, Southwark, and the superintendent of 
the Birkenhead Chain and Anchor Testing Works, belonging to 
the Mersey Docks and Harbour Board, at which latter estublish- 


series of minute calculations to check the accuracy of the 
machines, This, few men have the strength of mind to do in the 
face of repeated assurances on the of the contractor’s men 
that po is all right. Ordinary experience, however, 
teaches t a man is perfectly justified in making such inves- 
tigations. Who has not, after one of these periodical inspections, 
happened to catch a knowing wink intended for other eyes, but 
nevertheless conveying in very plain terms the impression that 
something has not o quite square, and that after all one has 


“ been done somehow? This is annoying when an engineer 


gone through no little amount of heartburning for the sake of 
carrying through his investigations as a matter of duty. Even 
although the calculations prove the testing of machinery to be at 
fault, nine out of ten men will be constrained to pocket their 
papers and proceed with the testing, thinking that in the hurry 
and confusivn a slip must have been made somewhere, either in 
taking the dimensions or in working out the figures. Periodical 
inspections are so much waste of time unless a working inspector 
is on the ground during the whole time of construction. It may 
ease an engineer’s conscience to think that he has examined the 
work and chalked this and that to be seen to, but in the majority 
of instances the paint brush is all the consideration such instruc- 
tions are treated with. Contractors may make every endeavour 
to give good work and materials, but the opportunities for scamp- 
ing are so numerous that it requires the greatest vigilance on the 
part of the working inspector and all concerned to reduce bad 
work toa minimum. Nearly every portion of the work is done 
by the “piece,” which isa source of evil. The various gangs of 
smiths, platers, rivetters, and others work at high pressure, and 
will take advantage of everybody and everything in order to push 
things through. Watch for a moment a gang of platers; they 
throw on the plates and seldom take them off again if there is 
any other means of making them passable, no matter how severe 
the remedy they are obliged to adopt in doing so, Watch the 
rivetters following them up; if the holes should happen to be 
half blind they are not rimered so long as a drift is at hand with 
which to distort and distress the iron. If they can manage to get 
hold of short rivets they do not scruple to use them, they being 
more easily put in. If the rivets are heated only at the point 
they do not require quite so much hammering as when heated 
throughout, but then they will not fill the holes, and may even be 
loose. Do not fancy they will be cut out on this account, the 
rivetter will soon make them to all appearance tight with his 


hammer when they are cold. Rivets treated in this manner will 


not remain tight if the structure is subject to much working. 
Loose rivets may easily be detected by the inspector tapping them 
with a small hammer. These little items which go far to make 
good work can alone be seen to by a competent working inspector 
being always on the ground. 

Contractors to a great extent estimate the quality of work 
which will suffice and the character of the engineer by the style 
in which the specifications and drawings are got up. If the speci- 
fied test and requirements are fair and just, and the drawings 
made in a workmanlike manner, they will be careful in their 
movements, and have a certain amount of respect for the engi- 
neer’s opinion. If, on the other hand, the drawings are unwork- 
manlike, and, as will generally follow, the specification is arbitrary 
and unreasonable, they put on a percentage to their prices to 
cover contingencies, and in the event of getting the work con- 
gratulate themselves on knowing that there is more than one way 
of killing a goose. The nature of the specification depends on 
very many circumstances, but in all cases it should be as clear and 
concise as possible, and should be drawn up with the view of ex- 
plaining those things which the drawings cannot be made to fully 
show. The main object of the specification is to give the require- 
ments which the material and work will have to comply with, 
and general instructions as to the manner of undertaking and 





executing the contract. Its pages should not be crammed with 


dimensions and badly-worded descriptions, which can and ought 
to be better shown by the drawings. If the drawings are properly 
prepared, a clause such as ‘‘ The work is to be carried out in strict 
accordance with the drawings Nos. 1 to —,” will save the time 
of both engineer and contractor. Nothing is more worrying than 
to have to send to the office for the specification in order to 
ascertain some dimension or matter which ought to be figured or 
described on the drawings. Drawings of ironwork should be as 
plete as it is possible to make them, free from all ambiguity, 
and leaving no room for doubt as to what is intended. In order 
to effect this dotted lines must be largely employed, it being im- 
possible to confuse a drawing by putting dotted lines in their 
proper places. It must be borne in mind that the drawings are 
not to be submitted to a Parliamentary committee, but to men 
accustomed to most complicated mechanical drawings. A work- 
ing drawing is not necessarily pretty ; it should be neatly and 
accurately made, and require no explanation whatever. The 
pitch and diameter of the rivets should in all cases be marked 
upon the drawings, and their relative position in the structure 
should he pointed out. In the construction of a bridge, it is 
generally necessary to draw the whole or parts of it full size with 
its required curve or camber. This is principally done in order 
to arrive at the correct lengths of its separate portions, and the 
exact relative positions of the rivets which by this means are 
accurately ascertained. These positions are then marked on a 
template, from which any number of similar plates or bars can 
be made. It is not unusual to specify that when one portion of a 
structure is to be rivetted to another the holes must be made with 
such accuracy that a template with studs fixed in the positions of 
the rivets, one-sixteenth less than them in diameter, shall enter all 
the holes at the same time, and go completely through the various 
thicknesses of the plates. If the holes are not fair to one another 
the shearing area of the rivet is reduced, and therefore the joint 
will not be of its calculated strength. Tv cover this fault it is 
advisable in calculating the number of rivets to consider their 
diameter one-sixteenth less than that shown on the drawings. All 
rivets should have a good and sufficient head and snap, and when 
inspecting the construction of ironwork this should be enforced. 
To make a countersunk point requires an additional length of 
rivet, over and above that necessitated by the thickness of the 
— through which it passes, equivalent to one diameter, and 
‘or a snap point about one and a-quarter diameters of the rivet. 
Time will not permit of the considerations affecting the adoption 
of the various types of girders being gone into. It may still be 
well to give a warning protest against accepting too implicitly 
the supposed economy of using rolled sections as beams. When 
it is requisite to have them’ of considerable depth and of such 





lengths as to necessitate jointing, their use is as a rule attended | knocked off. These 
by anything but economy. It is no uncommon thing to find one 





i jossles, and bent and cat plates should be few and far between. 


stiffeners to the web of a plate girder, if splayed out clear 


of the angle irons, will cost about 50 per cent. less for smithing | perf 


than when made to fit close round them, and answer a 
equally well. This class of stiffeners cannot be adopted w 
the flanges are too narrow to admit of four rows of rivets, but 
when the flanges are of sufficient width to admit four rivets at 
one cross section, but require only two for their construction, the 
additional rivets can generally be put in without taking from the 
strength of the girder. The flanges of plate girders usually 
possess an excess of strength at points not very far distant from 
each other, owing to the unvarying thickness of the plates ; it is 
at these points that the stiffenurs should be put in, if they can be 
so arranged as to be equi-distant. If this cannot be effected, the 
cost of making extra templates, and the trouble caused during the 
construction, will more than counterbalance any economy to be 
derived by taking advantage of this fact. The position of the 
rivets, their diameter and pitch should be carefully considered, as 
it is on them that the whole strength of the structure depends, 
No amount of extra metal in the body of a tie can compensate for 
a badly constructed joint. Carelessness or ignorance of these 
small things at once indicates the amateur designer, who is often 
led astray by the facility with which he can ornament his draw- 
ings with these little circles or red crosses. Many engineers specify 
for every class of work that all rivet holes are to be drilled, 30 
increasing the cost of the work by not less than £1 per ton. This 
is a mistake, for experiment proves that with good ordinary iron 
the damaging effect of the punch is small. Even with mild steel 
po Monsieur Barba, constructor to the French navy, has found 
y we that the damage extends only to a distance repre- 
sen i 


that another engineer can do 
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the blue scales to fall off. The rust should eee ae, 
and the whole of the work rubbed down, which will the 
surface peculiarly fitted for receiving the after coats of oil and 
paint. The oil should follow up, as closely as possible, the man 
the work. It is almost needless to point out that the 

i ess. 


country work too much care cannot be ex 
it is properly er in the first instance. In conclusion, the 
author will only briefly refer to Professor Barff’s recently dis- 
covered method of coating iron with magnetic or black oxide. 
This he effects by subjecting it to steam at a high temperature of 
about 1200 deg. Fah. for six or seven hours. It is that iron 
so treated will resist a rasp and bear any amount of exposure to 
weather without showing any signs of corrosion. ments on 
a large scale are now being carried out by the Professor and 
Messrs, Penn with a view of testing its practical application to 
constructive purposes. If it be demonstrated by them and by 
subsequent experience that the process is capable of practical 
re mame to iron employed for structural purposes, there are 
halcyon days in store for wrought iron girder work. 
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3546. An improved Mareriat to be used as a SussTiTuTE for LEATHER in 
in the manufacture of boots, shoes, gaiters, and other coverings for the 
— and legs, John Richard Dean, Strand, London.—20th September, 


3550. Improvements in SeL¥-ink1nc Presses, Joseph Laporte, Boulevard 
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3554. An improved Dress-HoLDER, Thomas Green, Birmingham. 
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y a zone yin. in thickness round the hole. The quest 
whether to employ punched or drilled holes ought to be a matter 
to be decided by the engineer in each particular instance. If a 
nu nber of plates are to be rivetted together, or an intricate junc- 
tion made, the drilled holes will be more accurate unless great 
care is exercised by first-class men at the punching machine. 
When a simple plate and angle iron are to S put together the 
balarice of strength in favour of drilling is not sufficient to sanc- 
tion the extra cost. With punched work some idea of the quality 
of each angle, plate, and bar may be formed by examining their 
—— punchings as already pointed out. A want of proper 
welding on the laminz of the iron may also ti be detected 
when punching. It is difficult to punch near the edge of very 
bad iron, but a drill may be put through almost any rubbish. In 
the early days of engineering it was a common practice to make 
things strong enough on the supposition that a structure tested 
with something more than its working load would be quite safe, 
which has already been shown to be erroneous. Still on the 
completion of the structure, and before it is painted, it should 
be tested with a proof load and the deflection taken. This is 
simply a test of workmanship which ought only to be carried 
out in conjunction with the tests of materials. Hard brittle 
iron under this test may appear superior to a better and more 
desirable quality, aud a part of the structure may be on the point 
of breaking and yet not yield sufficiently to materially alter the 
deflection, Carrying out tests will involve an additional expense, 
but it is small, and against it the engineer may set the gain of 
esteem on the part of every honest contractor, and the satisfaction 





of knowing that he is obtaining good materials and workmanship. |. 


When it is considered that “iron is not always iron, for some- 
times it is simply rubbish,” tests are absolutely necessary to 
enable an engineer to state with confidence what is the maximum 
safe working load of astructure. When dealing with constructions 
subject to much vibration or great changes of stress, iron like 
Portland cement becomes a dangerous material in the hands of 
those gwen of its qualities. If an iron structure is well 
designed, erected, and taken care of, there can be no reason why 
the term ‘life of ironwork” should not become obsolete. Iron 
imbedded in concrete has been found at the expiration of years 
as free from decay as on the day of its manufacture. It is said 
in fact that water has no action on iron at the ordinary atmo- 
spheric temperatures, providing air be excluded. The usual 
means resorted to to effect this is by giving the ironwork a suc- 
cession of coats of paint, and the limits of decay by corrosion are 
entirely governed by the efficient state in which this paint is 
maintained. Keeping these facts in view, the ironwork should 
be designed to allow of free access to all parts for periodical 
examination. Painting the internal surfaces of box girders and 
cellular flanges has always been a difficult and costly operation. 
It is therefore fortunate that experience and science have demon- 
strated that such forms of construction are seldom necessary in 
modern practice. They may almost be considered as types of a 
bygone age, to slavishly imitate which, in many cases shows 
ignorance of the principles and practice of modera girder work. 
The paints used for ironwork are of every description, name, 
and quality, The usual varieties employed for. preserving it 
against corrosion may be divided into lead, iron oxide, silicate, 
and tar paints. Differences of opinion exist as to the relative 
merits of the first three descriptions, but the experience of 
several foremen painters connected with establishments in this 
town is decidedly in favour of lead paints when of good quality, 
and mixed with good oil without spirits. Unfortunately there 
are no reliable practical tests to insure good materials alone being 
used ; consequently both the colours and the oils are often inferior 
in quality, and much adulterated. For these reasons and on account 
of cheapness iron oxide paints are by some preferred. A little 
white lead mixed with the red makes it go farther, and easier to 
work into corners. If the first coats are put on with pure red 
lead owing to its weight it is liable to run off; but the last coat 
should consist of red lead alone. The tar paints are more often 
used for ironwork which is not to be seen, such as water pipes, 
floor plates of bridges, and girders which are to be built into 
masonry or brickwork, It is cheap, and answers well for such 
me poe and for seawork as it is said not to foul so readily as 
ead or other paints of a finer description. A good rough paint of 
this class may be made by heating ordinary coal tar, and mixing 
with it finely sifted slaked lime, in the proportion of between 
half a pound and a pound of lime to a gallon of tar, adding suf- 
ficient naphtha to render it a convenient consistency for laying on. 
This composition should be applied while hot, but care should be 
taken not to make it too hot, nor to keep it over the fire too long, 
or it will lose its essential oils and be reduced to a substance in 
all points resembling pitch. Some itions admit of the paint 
being sanded, in which case it should be done, as it adds to its 
durability. Before painting ironwork it is usual to give it a coat 
of boiled linseed oil applied hot, this forms a kind of varnish, and 
is an excellent preparation for the after coats of paints. Opinions 
differ as to when the coat of oil should be applied. Some engi- 
neers specify that the iron shall be brushed over or dipped in oil 
while hot from the rolls. The efficacy of this method is doubtful, 
as the iron in undergoing its workshop manipulation is subject to 
rough treatment, and portions of its surface are sure to become 

Others specify that the iron shall be brushed over with 
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hot oil just previous to the various portions being plated together. 
This answers well for ordinary ok, as by the eit has gone 
through the ag, = the blue scales have to some extent been 

lue scales are in a greater or less degree in- 
separable from the manufacture of the iron, but it is very im- 


3571. Improvements in TreaTine and UTILIsine Sewace and other refuse 

or waste matters ; p tus or arrang' ts therefor; and 
also in making preparations of lime therefor, and applicable to other 
purposes, James Gray, G 








useful —_. 
3678. Improvements in the means of and apparatus for CLEawine, WasB- 





 Ocr. 19, 1877. 


THE ENGINEER. 





287 








ina, or Scovrrne Fasrics or Garments of all kinds, Fernand Dehaitre, 
Boulevard Saint Paris. 

3575. Im; its in es ee er Caen oat Se sare 
ratus connection there oseph 


be used in a Stokes Williams, 
8878, Improvements in for CARVING Woop, stone, 


= John Polloc! 
8580, Improvements ohn Poles, Bole, ENGINES, Joseph. Cougnet, Brus- 


3582. pa ge wee ee er mer ag eo in preparing charges 
of fuel for the sanée, Charles Schouberszky, Paris. 
fe mitre it HorsesHogs, H ich Plate, Hamburg. 
Improvemen: ao fy eae for gee ty Curtine, Driitine, and 
Tiseue Neale: poe ge materials, John ‘Donnelly, Campbell-road, 


, London. 
5458, Tmprovomente in Looms for Weavino, Herbert Portway, Bradford. 


cae 1877. 
7. Improvements in Exvecores or WRAPPERS used or - — in 


oil from seeds, Thomas Lapish, om ippet, and 
ur’s-grove, online -road, Hull. 
for Haviina Fue ETs, and for 


3592. Improvements in ap 
similar 


uuter, 

598 Improvements in Exasens, Benttel Darling, Providence, Rhode 
Island, U.8.—Partly a communication from Alfred 8. Miles, Brooklyn, 
war You U.S. —25th hosuue 1877. 

a. [provements in TrIcYcLEs, pt of which said improvements are 

to bicycles, Josiah Jackson, Coventry. 
300k An A new or improved arrangement "of Brake for railway carriages, 
trucks. _—— James Webb Brougham, Calduthel House, Inver- 


ness, N. 
3608, yg at Pon eouina in apparatus or means for + aly oe oe Furnaces with 

Fort, and ues, Joseph John Butcher, G: ead. 
3610. A new ph  nproved form of AUTOMATIC ExPamercet Apparatus for 
‘ing engines, John Lloyd, Priors lee Hall, near Shifnal, 


ay 
Roped, 

3612. Improvements in Umpretas and Seg or other analogous 
— Le ITT: Hodges and George Alfred Healey, Leicester.—26th 

ptem 

3616. Improvements in construction and arrangement of CircuLaTING 
TusuLar Borers and of circulating chambers, and the gp ees of 
aa to marine and other boilers, Richard Howland, lkestone, 


aels 1 Tinprovements in the metkod ef and/a tus for LignTING STREET 
and of Gas Lamps, James Longshaw, Warrington. 

3620. Improvements in the manufacture of ScyTHes, George Booth, 
Conisborough, are ay Yorkshire, 

8622. on Cases or Houpers for holding cigars and 
Danes tes, Phillip Betts, Birmingham.—A communication from Charles 

ons, improvements in Sream Enornes, Alexander Basil Wilson, Belfast, 

ntrit 

— Improvements in apparatus for AppLyrnc Rai.way Brakes, and 

ng the passage of trains along. railways, George Baker, Bate- 

Cottages, Redan-hill, Aldershot. 

3628, rg ho er in machinery or ay tus for Srretcuine Fasrics, 
William Edward Newton, Chance’ e, London.—A communication 
from Alfred Francois arin. —-27¢h September, 1877. 

Cae in Crocuet Hooks or Neepves, William Dangerfield, 


3634. Improvements in and relating to Steam Boiters, William Robert 
Lake, London. — A communication from 
Measieurs Ch. Bourgols and L. Bouchez, Arras. 

3636. Improvements in Waste WATER PASVENTERS for closets, urinals, 
and similar a) pliances, also applicable a8 fluid-measuring apparatus, 
William Mai 28th Si 

bag Improvements in VELOCIPEDES, William Henry Bliss, Lewisham, 








ent. 

8640. Improvements in the APPLICATION or Propuction of CoLours, 
Marks, or Desiens to’or in mate! or articles of mineral, animal, or 
vegetable substances, and the apparatus or means employed therein, 

ss Smith, South Kensington, London. 

a a in TempLes for weaving, Thomas Priestley and 

Parkinson, Bradford. 
wt mprovements in Roorine Tives, John Wilkinson, Jackfield, 


0 

3646. ow ts in hi for Cuttivatina Lanp, Frederick 
Savage, Alexandra Dock, Gaywood, King’s Lynn, Norfolk.—29¢h Sep- 
tember, 1877. 








Inventions Protected for Six Months on the Deposit of 

Complete Specifications. 

3688. Improvements in Winpow Suvutrers or Biinps, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Asher Bijur, 
Cg York, U.S. —3rd October, 1877. 

3693. ts in for Frepine and Currine Papzr and 
other materials, Herbert John Haddan, Strand, London.—A communi- 
= from Gustav Ludwig, Jaeger, New York, U.S.—4th October, 

3715. Improvements in and apparatus for MANUFACTURING 
Brusugs, Sydney Pitt, i Surrey. —A communication or Isaiah 
Smith Hyatt, Newark, Essex, New Jersey, U.8.—6th October, 1877. 

8716. Certain new and useful improvements in apparatus for TREATING 
Woop, Edward Reynolds Andrews, Boston, 8 Suffolk, Massachusetts, U.S. 
—A communication from [ra Hayford, Boston, Suffolk, Massachusetts, 
U.8.—6thjOctober, 1877. 

3726. Animproved DupLex TELeGraPHic Printinc APPARATUS, Gerrit 

Lolkes Jansma Van der Ploeg, Hague, Holland,—8th October, 1877. 





Patents on which the Stamp Duty of £50 has been Paid. 

8459. CLariFyInG Sewace, &c., Samuel Hallsworth and Richard Bailes, 
Leeds.—9th October, 1874. 

8482, RatLway BRakgs, William Morgan-Brown, Southampton-buildings, 
London.—10th October, 1874. 

3483. CHLORINE, Juseph "Townsend, Glasgow.—10th October, 1874. 

8485, CrusHine Macuines, John Patterson, Belfast, Antrim.—10th Octo- 


ber, 1874. 
528. Printino Macurngs, Michael Alissoff, St. Petersburg, Russia,—14th 
October, 1874. 


a Cuavr-cormisa Macuines, Samuel Edwards, Salford.—21st October, 





3888. tens Furnaces, &c., Francis Henry Lloyd, Wednesbury.—6th 
November, 1874. 
eg Lawes, Frederick Henry Smith, Peckham-rye, Surrey.—9th October, 


187: 

3488. IRon and Sree, &c., Andrew Barclay, Kilmarnock, Ayr.—l0th 
October, 1874, 

= DIRECT-ACTING Pomps, John Hamilton, Smethwick.—15th October, 

3252, Gas, Samuel Chandler, Southwark, and George Wilson Stevenson, 
Westminster.—23rd September, 1874. 

a, OVERHEAD Sewino Macuines, James Laing, Dundee.—12th October, 


3521, Rattway CARRIAGE Commemastanen, William Henry Preece and 
les James Radcliffe, Retford, Notting- 

ham, and Matthew Gray, Blackheath, Kent.—13th ‘October, 1874. 
“ae boon Fasteners, Thomas Scourfield, Bow, Middlesex.—16th Octo- 


3573. ‘Catssows and Brinags, Walter Robert Kinipple, Westminster.—17th 





3496. Meat Carrripars Ernst Engel, St. Pi —12th 
= viene . ig etersburg, Russia.—12¢ 


8616. Locomotive Enatyes, Robert John Hood, Manchester.—13th October, 
aa Looms, Lucius James Knowles, Massachusetts, U.S.—18th October, 
3640. Routiva Iron Sueers, &c., William Brown, Smethwick.—22nd 


October, 1 
iy Cuts Door Locks, &c., Felix Jones, Birmingham.—23rd Octo- 
8760. Castinc CuitLep Rotts, George Taylor and Reuben Farley, West 
Bromwich.—30th October, 1874. 





Patents on which the Stamp Duty of £100 has been Paid: 
= er, Ist Macuines, James Henry Smith, Islington, London.—12th 
0: 


0. 
Bottie Stoppers, Nicholas Domaille and Peter jernsey. 
—10th October, 1870.” Fe eee 


2809. BREECH-LOADING Fire-aras, Westley Richards, Birmingham.— 26th 
October, 1870. 


agg My aol Snozs, Harness, &c., Thomas White, Leeds.—12th 
2711. NAlzs, James Lockwood Heward, N —l4th 
ane ewport, Monmouth.—1 


? 


Notices of Intention to Proceed with Patents. 


2165. Brooms and Brusnes, William Ryan, Mill-street, Galway, Ireland. 
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2307. CoRKSCREWS, Gerard Wenzeslaus von Nawrocki, Berlin, Germany. 
—A communication from Benjamin Loen. 
we ~~ TiLes, Frederick Walton, Twickenham, Middlesex.—13th 
une, 
me Nien Looms, James Cowburn, Radcliffe, Lancaster. —14th June, 


2988, Bort.e Stoprers, Henry Hampson, Mancheste' 

2348, Recorpine Fares, &c., Alexander Melville Clark, Chancery-lane, 
London.—-A communication from Louis Von Hoven and George Caryl 
Warner.—15th June, 1877. 

2350, Castors for Furniture, &c., Arthur Martyn, Cank-street, Leicester. 

8351. PROTECTING | Suirs, de., AGAINST TORPEDOES, = h Thomas Par- 
lour, London.—16th June, 1 

2373. "ILLUMINATING Gas, Gerard Wenzeslaus von Gawrock!, Berlin, 
Germany.—A communication from Georg August Friedrich Liegil.— 
19th June, 1877. 

2447. Heatine Water, &c., William Puckett, Marlborough-street, London. 
—28rd June, 1877. 

2482. Sewine and Emprorerina Macuines, William Edward Gedge, 
Wellington-street, Strand, London.—A communication from Emile 
Coruely.—27th June, 1877. 

2544. Pocker Knives, William Singleton and Edmund Priestman, 
Sheffield. —2nd July, 1877. 

\. , Peter Spence and Francis Mudie Spence, Manchester. 
—4th July, 1877. 


2602. Paowvoune Rep Cotour, William Robert Lake, Southampton- 
pom London.—A communication from Johann Zeltner. Poth 
July, 187 

2614. Propucina ViotEeT Cotour, William Robert Lake, Southampton- 
buil London.—A communication from Johann Zeltner.—6th 
July, 1877. 


2808. Sprinc Marrresses, Alexander Melville Clark, Chancery-lane, 

bg A communication from Theodore Levering Snyder.—23rd 
uly, 1877. 

2954. MAKING CERTAIN SweEeTmuats, Eliza Ramsden, Leicester.—1st 
August, 187/ 

2974, ‘Semmse Coat, &c., Thomas Gidlow, Hollywood, and James Abbott, 
Ince, Lancaster.—3rd August, 1877. 

8022. PreparinG Hay for Carrie, William Robert oy Southampton- 
penser papas .—A communication from John B. Lafitte.—8¢h 
August, 1877. 

8278. Knoprina Yarns, &c., Thomas Craven, Keighley, York,—28th 
August, 1877. 

8315. RaiLway CARRIAGE Laure, John Strafford, Stratfor 1, Essex.—31st 
August, 1877. 

3329. STocomonivs ENGINES and CarriaGes, David Frazer, Belfast.—1st 


tember, 

8862. WATERPROOF Garments, Bernard Birnbaum, New Broad-street, 
London.—4th September, 1877. 

= Surrace DECORATION, John Alfred Stephan and Henry Chalk Webb, 

orcester. 

8509. Pavine Biocks, &c., James Hodges, Bogtect, eng and James 
William Butler, Willesden, Middlesex.—18th September, 1 

8580. Preparinc Sicrry for Makino Cement, Vitale einin de 
Michele, Westminster.—19th September, 1877. 

3542, ROLLER Bunps, James Johnson, Wednesbury.—20th September, 1877. 

3571. Uritistno Sewaae, dc. my Man Glasgow. 

3672. Weavina Looms, Harold Lee, Bolto 

_ Raitway Crossinos, Joseph Stokes “William, Southampton-build- 

ings, London.—22nd September, 1877. 

ayy hg to Furnaces, J oseph John Butcher, Gateshead.— 
2 ptember, 

3616, CiRcULATING TUBULAR Borters, Richard Howland, Foilkestone.— 
27th September, 1 

8638. TRANSMITTING COMPRESSED Air, &c., Sydney Pitt, Sutton, Surrey. 
—A communication from Thomas Fitch Rowland.—28th September, 1877. 

8683. Winpow SHuTTERS and Buinps, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Asher Bijur.—3rd October, 1877. 

3693. Curtina Paper, Herbert John Haddan, Strand, Westminster. —A 
communication from Gustav Ludwig Jaeger. _—4th October, 1877. 
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ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves ly for Tu ENGINEER at the office oy 
Her Majesty's Commissioners of Patents. 


247. Ba vans Doe CANISTERS, &c., anit G. Speight.—Dated 19th January, 

One method is first to te or cement sheets of paper on sheets of 
wood, then cut this com! tion into suitable — and cement these 
with the paper portions applied to each other, interior and the 
exterior Pr Pthe tube or cylinder formed being ag ter of wood. The 
cemented material is rolled or bent round a block or core, and placed 
in Y ae An india-rubber bag is then substituted for the core and 
in: 4 


| Burnine Bricks, &., J. J. Payton.—Dated 26th January, 1877. 


This consists in arranging the unburned bricks in the interior of the 
open top or kiln, so as to produce a series of longitudinal, transverse, and 
verte pas for iho Bring the flame and heated sir from the fires ; 
also in making th les taper from the front inwards, and 
Foon: J in pons Ree with such feiss either inclined or horizontal 


368. Harvestinc Macuines, M. 7. Neale.—Dated 27th January, 1877. 
1s. 


The uncut stalks, having been beaten down towards the knives by 
revolving beaters, , are cut and a SS eae 
where they are gathered for tying by a fork or ra! Th 
twine is at the same time carried 
rotary loopers Hore leone are Seemed fa ti, Deleon Bone ee ee 
carrier pincers (which have carried the 





pincers darts through 
carried round, and a 
tu twine. The loopers are withdrawn, 
the reci pincers retire within the sheath, off which a pusher 
then forces the on to the held end of the twine, and a tension 
device draws the knot tight. Next the twine is severed by a knife and 
the reciprocating pincers release their hold. 
8388. Taps anv Borriine Apparatus, 8. 7. Ashton.—Dated 80th January, 


1877. 6d. 

This consists in applying to the levers of two taps connected by a 
— pipe, which is connected with the barrel to be emptied, a coup- 

ig lever, whereby as one ay turned on, the other is cut off ; = 
supporting the tray for empty bottles to be placed under the taps be 
metal bow, attached at the ends of the tray Ps two sliding bars, in which 
the tray can be adjusted with screws. At the upper part of the bow is 

& pro; piece with end turned down and dentated to fix in the 
recess formed by the head and chimes of the cask ; while a hinged piece 
passes outside the chimes, and the two pieces are clamped by a screw. 


406. So go al Burnps, Screens, &c., 0. March.—Dated 31st January, 


This consists in arranging slips of glass so that the planes of one set 
may be made to assume a p tiene ll celatechy different to that of another 
set; ¢g., pieces of yellow and blue glass may be arran alternately, 
and the yellow slips with their flat sides to Yeon, the blue with their 
edges, or vice versa, or all the slips oblique and parallel, & 

460. Recutatine Suprty or WaTER TO Boi.ers, J. G. Tongue.—Dated 
8rd February, 1877.—(A communication.) 6d. 

This consists of a vertical cylinder, with piston, above the boiler ; the 
part above the piston isin connection with the level of the water line ; 
that below with the water below this level (one tube passing within the 
other). A spring forces the piston up when not acted on by the column 
of water in the passage below (which liquid enters by side passages that 
are closed by the piston when it descends), 

469. eee, B. H. Tooley.—Dated 8rd February, 1877. 6d. 

This relates to operating the tines by connecting the rocking frame 
with the bearing wheel by means of a sliding bar and clutch teeth ; an 
automatic arrangement to disen, and replace tines ; employment ‘ofa 
screw dent of through the cross-bar or stay for regulating and adjusting 
the height of the tines above the ground, also of a lever, whereby the 
machines are rendered available for self-action or manual work, éc. 

4'76. Brioxs, Tries, &c., A. Mayer.—Dated 8rd February, 1877. 

This consists of a table, at the end of which is a horizontal pug will, 
and in which is a slide containing a compound mould of the shape of two 
or more bricks. The pistons in the mould are raised by cams and drop 
by gravity. The pug-mill delivers the clay on toa slide, which, when 
drawn aside, allows the feeding plunger to force the clay into the mould 
which is moved to and fro, coming alternately under this plunger and 
under the press, 

496. Oxnsect-staGe FoR Microscopes, F. H. Wenham.—Dated 6th Feb 
ruary, 1877. 6d. 

This very thin object stage has only one traverse plate to which rect- 

oe movements are given as follows :—In a groove of the fixed stage 

esa strip of metal; on this are two blocks with bearings for a a. 
which engages with a ‘rack on a tail piece of a plate, which can 
moved to and fro at right angles to the transverse slide. The pinion is 
turned by a milled head (attached to the bar and plate), whose axis is 
made hollow to receive a squared prolongation of the pinion which slides 
therein during movement of the transverse slide. The transverse move- 
ment is obtained by a second milled head attached to the outer face of 
the first, but free to rotate thereon. The axis of the outer milled head 
is tapped to receive a screw on the squared end of the pinion. 
477. Driving Gear ror Toaa.e Presses, F. W. and W. J. Crossley.— 
Dated 5th February, 1877. 6d. 

This consists in working the screw of a be 3 press in which the 
screw, while revolving, has also to move vertically, by an intermediate 
wheel. kept in gear with a wheel on the screw shaft and with a 
the -~ sbaft by means of two radius rods, one pivotted on the prime 
shaft, the other on the screw; or by bevel gear from a verticul shaft 
fitted to slidethrough, while it revolves with a bevel wheel worked from 
the prime shaft. 

521. Sarery Wartcn Protector, J. L. Warner. —Dated 7th February, 1877. 
—(Not ceded with.) 4d, 

This includes a metallic collar on a loop whose two ends are 
into the dress and bent outwards; into this loop is Jinked another ae 
one end of a stem which is hooked at the other end for the watch, the 
+ pene sted 9 being bent at right angles to the stem. (Other forms are 


inion on 


san. Maxine Cigars, J. 8. Winsor.—Dated 7th February, 1877. 8d. 

From a hopper with inclined shelf the tobacco is fed by a feed roll 
having projecting plates (some ——_ t edged, some serrated) and 
moving intermittently, to a smaller hopper, whose lower aperture is 
closed by a ph peso knife, and in which work vertically reciprocat- 
ivg spring- — macerators. When a reciprocating carrier box arrives 
under this hopper, the knife is withdrawn and the tobacco enters the box 
and is oe over a system of six rollers, where it is pushed down by 
a follower ugh the two 7 top rollers and retained by the lower. 
Then the two upper rollers close and the whole are rotated together (the 
wrapper with — edge is inserted before the tobacco). After suffi- 
cient rolling, the upper and lower rolls separate, and the follower pushes 
the cylinder out on an endless apron, 
545. Measurino anv Drawino Proportionate Distances, J. P. Harriss- 

Gastrell.—Dated 8th February, 1877, —(A pore ay a 8d. 
The simple ‘‘ Mouton is in a right angled 





isosceles a the equal sides of which are represented by a vertical 
and a horizontal bar, pivotted at the angle beneath a clamp which travels 
along a graduated bar which bisects the angle, and has at one enda 


handle, while at the other it Bet vor off two short pivotted arms to the 
sides. 8 or wires are at intervals parallel respectively to 
the vertical and horizontal (side) bars, their inner ends jointed to the 
frame ; the points of each set are gradually shortened, so that they touch 
the imaginary be 9 oe The instrument can be set to a limited 
number of unequal distances. Various modifications are described. 


646. Reocutatine Rat.way Sicnats, W. Manston.—Dated 8th February, 
1877. (Not proceeded with) 4d. 

To maintain an equal tension the signal wires are passed over pulleys, 
and terminate in weights working in a toothed rack in a frame which 
works to aud fro on a swivel, and is connected one the lever by rods. 
On the signalman putting the lever in its proper position the weights 
become unlocked, letting the signals go out to their right position. 

561. Ratume Arracuments, W. Gill.—Dated 9th February, 1877. 4d. 

A clip, yoke, or clasp is passed round the shroud and secured by means 
of a bolt and nut or set screw which draws its ends together. This 
— carries a thimble secured in an eye formed at the end of the rat- 

ne. 

552. Pumps, H. Bennet and J. Bostock.—Dated 9th February, 1877. 6d. 
To prevent entrance of sand or gravel, the lower part of the suction - 
pe is fitted with an upward bent part ending in a hollow bulb pierced 

with u large number of small holes, To raise water a greater height, the 
suction pipe is bent at a point considerably above the water surface, 
first downwards, then upwards, and enters an air vessel, through the top 
of which the pipe from the pump and terminates at a point 
below the level of the upper bend of the suction pipe. The water first 
rises over the higher bend into the lower, whence it is drawn by the 
pump upwards. 

564. Fricrionat Couriinas, M. Benson.—Dated 10th February, 1877.—(A 

communication.) 8d. 

This consists of a screw spiral friction coil, made fast at one end but 
left free at the opposite end, and ao arranged with relation to one or 
more frictional recesses, drums, cylinders, or other devices on the out- 
side or inside of the coil, that a com ratively slight pressure applied 
to the coil causes its threads to ually come into eontact with the 
cylinder or other device, and so produce an accumulated friction 
dependent on the number of threads. The pressure is applied by means 
of a cone pushed into an expanding yoke. 

5'78. Brooms anp Brusues, G. W. von Nawrocki.—Dated 12th February, 

1877.—(A communication.) 4d. 

The handle is hinged to the body of the brush by a joint provided with 
a tightening screw, so that it can be set in an oblique position when 
necessary. 

579. Coat Scurries, 7. N. Willoughby.— Dated 12th February, 1877. 2d. 
This ‘ noiseless coal scuttle ” is my of a series of scoops capable of 

being removed singly from a stand for discharge of the coal ‘theretrom. 

poor om may be in a rotating shelf, and may be enclosed in an outer 





681, Fonsaces, 8. Mason, jun., J. Wolstenholme, and 8. Spencer.—Dated 
12th February, 1877. 
in application of an injector for supplying air and steam 
to the perforated fire-bars. 


502. Preserve ot args R. H. Rose.—Dated 13th February, 1877. 


(Not 
The m is in the centre of the head, and the knife cuts 
round the corner, The former is as steel point in the head of a bar 
with piston in a groove on the dle. The adjustable ae on 
the handle projects either parallel with the bar or at an angle with 
504. Frrnaces ror ne or Smoke, W. and A. owt neg 13th 
FE sagt 1877. 
trent hap: $0 ante Dither the eAitnihdes el ole 
back eo, and snd it forward to enter the front of 
across the inside of the charging 


the under 
furnace in 
doors. The 
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hearth is raised a of the centre, as also the grate bars, whose 
Seeeean se cic ear at 
towards the centre. 
595. Emprormerine anp Sewinc Macutxes, J. Wood and J. Meredith 
Creition.—Dated 13th February, \877. 6d. 
This is to enable, ¢g., the ‘‘ Bonnaz embroiderer” to lay on a kind of 
ee anes Gasch edaaoegeaae, ad chore 
a or wi cause one or more 
to be laid over backwards and forwards in a waved or zig zag form in 
front of the crochet or other needle. The thread guide is carried by the 
feed tube, and revolves with it ; it is moved to the left for one stitch, and 
to the for the next. and so on, this motion being imparted from the 
rise and fall of the needle bar. 


596. Picments, P. C. Bunn.—wvated 13th February, 1877. 2d. 
This relates to production of black pigment use of peat charcoal 
with the product obtained from calcination of jphatic or other iron 


ores 
597. Bepsreaps, &c., E. and A. Hock and A. F. Parmentier.—Dated 13th 
February, 1877.—(Not proceeded with. 

Screws and nuts are dispen+ed with, the pieces being unite’ by means 
of dovetails entering into notches, or hooks entering notcbes bevilwise. 
598. Wuear-cieanine Macninery, J. Robinson.—Dated 13th February, 

1877.—{4 communication.) 6d. 

A wooden framing is constructed within brick or stone foundation 
work, the uj portion being formed as a chamber, and the lower of 
uprights cross-piece bearing the footstep of a central vertical shaft, 
w runs through stuffing boxes in the upper i 
scouring stone which works within a boxing in the upper chamber. 
600. CircuLar Macutines ror Loorep Fasrics, 4. and 8. Clarke.— Dated 

14th February, 1877. 6d. 

This relates chiefly to addition of thread guides revolving with the 
needles and passing through and in front of one or more needles for 
supplying threads to produce vertical plaited stripes upon louped fabrics. 
608. AurtaL Toy ror Apvertisinc, J. 8S. A. Menier.—Dated 14th 

February, 1877.—(Not proceeded with.) 2d. 

This is an india-rubber balloon with head, wings, and tail, made so as 
to be self-steering. 

606 Bcrrer anv Sprincs, &c., J. and A. Douleron.— Dated 14'h 
Fe , 1877. 6d. 

The buffer or spring is made with a conical plunger provided with an 
india-rubber ring and working in a cylinder ; the motion of the plunger 
in one direction compresses the ring between it and the cylinder, the 
reverse motion releasing the ring. Various modifications of the arrange- 
ment are applied to tompions for cannon, plugs for gun barrels, stoppers 
for bottles, tobacco pipes, fishing rods, &c. 

607. Too. ror Formine Necks or Botties, B. and J. W. Kilner.—Dated 
14th February, 1877. 2d. 

This relates to bottles stoppered from the interior with elastic stoppers. 
The ordinary “slide ” tool is modified, having a “ guider” in two pieces, 
and a conical plug (also in two pieces) to form the interior of the neck, 
this being slightly tapered inwards at the base. The pieces of the plug 
are connected to the guider, so that when the discs are pressed towards 
the plug, the two pieces of the latter separate laterally, the plug being 
thus enlarged. The plug forms the interior of the neck with a small 
flange at the top, below whick (opposite the tapering part of the base of 
the plug) there is a, tapering ridge or “ side bite.” 

608. Lockina Sare Doors, H. Schooling. — Dated 14th February, 
1877. 6d. 


This consists of a pair of movable dovetailed hooked bolts or catches 
hinged between two primary traversing bars, and which are forced open 
by means of a wedge or tongue attached to a secondary traversing bar, 
the whole being actuated by a suitable lever arrang t , 

609. Rearine anp Mowino Macuines, L. Scofield.—Dated 14th February, 
1877.—( Wot proceeded with.) 2d. 

Two reciprocating knife bars are fitted with knives to work against 
each other within the fingers of the machine; they are driven by an 
endless or he wt-shaped groove in the periphery of a drum or dise driven 
direct from the main axle. 

625. Smectine Furnaces, J. Swaun.— Dated 15th February, 1877. 6d. 

This consists in forming chambers round the lining of the furnace, 
tuyeres, slag-box, &c , through which succ-ssively air is forced and gets 
heated before passing through the tuyeres; suspending a cage (with 
annular space containing metal or ore) in the mouth of the furnace, to 
heat the charge previously ; pivotting an oven or ovens in the upper part 
of the furnace for the same purpose; and forming the “‘ bell’ in “ close 
top” blast furnaces with a central opening surrounded py a second 
hopper, in which the charge (or part of the charge) of fuel is placed. 
626. Steam Borers anp Furnaces, &c, B. Rees and F, R. Gledhill.— 

Dated 15th February, 1877.—( Not proceeded with.) 24. 

This relates to making the top and bottom of the double back flue and 
combustion chamber with corrugations ; making pockets above and below 
the ordinary cylindrical flues to deflect the products of combustion ; 
== intermittent alternative to-and-fro motion to the fire-bars; an 
equilibrium valve for preventing explosion, &c. 

632. Looms, J. Stanafield.—Dated 15th February, 1877.—(Not proceeded 
with.) 2d. 

This relates to a mode of operating the healds or heddles without 
treadles and tappets ; also to self-acting compensation for ‘‘ stretching” of 
the heald cords. 

634. Furnaces ror MELTING AND ANNEALING METAL, J. Toussaint.—Dated 
15th February, 1877. . 

This relates to making furnaces with a chamber extending below the 
fi te 30ft., more or less, below the level of the ground, te serve as an 
air shaft, air being free to enter at the lower part. 

635. Poncninc Metat Priates ror Gas Houper Top Sucerts, L. and L. 
Clayton.—Dated 15th February, 1877. 6d. 

The row of holes near the edge at each side are punched at one stroke, 
the punches being fitted in radii, or in curved, or segmentalorder. Then 
the ends are _— to fit the adjoining sheets, by meaus of punches 
arranged for the proper segment or curve. All the plates of each row are 
interchangeable. 

636. Scuoot States, A. V. Newton.—Dated 15th February, 1877.—( 4 com- 
munication.) 6d. 

The frame is composed of separate side pieces, each of which is inde- 
pendently attached to the margin of the slate proper, by projections and 
recesses, or by cement. 

637. Prerarinc axp Srinninc Cotton, &c., J. Higgins and T. Schofield 
Whitworth.—Dated 15th February, 1877.—( Not proceeaed with.) 2d. 

This relates to improvements on Nos. 1079 of 1867, and 2197 of 1869, 
viz., an arrangement for varying the stripping of the flats, so as to 
operate on those over the doffer less frequently than those over the licker 
in ; and a mode of attaching the bobbin to the spindle (in the case of the 
fixed bolster rail a loose tube is nlaced on a fixed bush on the rail, pro- 
jecting up into the bobbin and bearing at its upper narrowed end against 
the spindle). 

639. Steam Swinos anp Seesaws, A. W. Death.—Dated 16th February, 
1877.—(Not proceeded with.) 2d. 

A steam engine is connected with the maoumting beam by means of 
gear, which imparts the proper motion to the seesaw car at each end of 
the beam, and to a swing suspended from the pivot. 

640 Corrine Pipss, Cocumns, &€., H. J. Haddan.--Dated 16th February, 
1877.—(4 communication.) 6d. 

This consists of a divided sleeve (united by lugs and bolts) with a 
centreing device of radial set screws, and a jointed revolving collar and 
cutter head —s acutter tool. It is for cutting pipes in their place 
without remov 
641. Pire Tonos, R. Rignall.—Dated 16th February, 1877. 4d. 

This consists in adaptation to a double-armed pair of gas tongs of a 
thread cut on one arm passing through a swivel nut held on the other, 
permitting adjustment of the screwed arm to different sizes of pipes or 
nuts by rotation on its axis. 

642. Rives ror Ticnt Joints, W. Walker.—Dated 16th February, 1877. 
—{Not proceeded with) 2d. 

This ring consists of india-rubber compounded with cotton, flax, or 
other fibrous material, wrapped round a ring of wire, jointed or 
otherwise. 

644. Preservinc Foon, R. Little —Dated 16th February, 1877.—(Partly a 
communication.)—(Not proceeded with.) 2d. 

This consists chiefly in compressing (and when necessary drying) the 
air and cooling it while compressed before letting it into the preserving 
chambers. - 

645. Axcuors, S. Taylor and J. Butler.—Dated 16th February, 1877.— 
nn —— with.) Pa e ts be 
isisa le arm anchor ; the arm ung on a pin passing through 
the shank, a | bas at its upper end a pin which takes into stops on he 
poe dy also a toggle on each side to force the joint of the arm down- 
wards. 
648. Horsesnoes, G. 7. Atkinson.—Dated 16th February, 1877. 4d. 

This consists in forming recesses horseshees, partly grooved, to hold 
calks slid into them, the calks being secured by a blocking piece or pieces 
furnished with pin, bolt, screw, or lock fastener. 

651. Suspenpine Covcnes FoR Prevention or Sea Sickness, G. 0. 
Topham.—Dated 16th February, 1877.—(Not proceeded with.) 2d. 

The couch or berth is hung by a frame suspended from an overhead 
support by a universal joint, and the bottom is connected to the vessel 
by an india-rubber or other spring. The couch is entirely enclosed by 
Venetian shutters to shut out the view of surrounding objects. 








652. Sream Generators, 7. J. Smith.—Dated 17th, February, 1877.—(A 
boiler deposit the steam chamber is connected with a water 
; the steam from this reservoir 
steam then tin anus teee eae a tee linder, 
ex U 
then to a condenser (the uncondensed ron ons into frp tm 
The reservoir enclose the generator, and has boiler tubes which also 
gooupy the whole length ofthe generator. The invention further includes a 
desaturation pump which the heated water vaporises under the 
this rises, tlll, on reaching a certain point, water is in: 
and destroys the steam, then the piston descends. In a four-w 
road locomotive, with the new boiler arrangement, motive yay oe ctor 


firmly keyed a crown striated interiorly, in contact with which turns a 
striated pinion on a crank axle, which constitutes the point of movable 
support of the boiler. 

CFR, Seve Iron Wueets, L. Schwarzkopf.—Dated 19th February 


This consists in manufacturing the nave and spokes in one piece b 
pressing a bloom at a welding heat from the central recess of a suital 
mould into all the cavities of the mould. 

674. paar ag benny Matter, M. E. Savigny and A. C. Collineau. 
— y, 1877. 4d. 

“Cauline” is obtained by macerating the leaves and stalks of red 
cabbage (cut into small pieces) in boiling water. A number of derivatives 
are described, . 

675. Decantinc Wixe, Beer, &c , J. Dollheiser.—Dated 19th February, 
1877.—(Not proceeded with.) 2d. 

A tube is fitted air tight in a bung, an air space being left, however, 
between them, communicating with the top of the cask, and with a 
hand air pipe, by which air cau be forced in to press the liquid through 
perforators in the lower end of the pipes and pre the tap. 
677. Uritisine Waste Heat or Bessemer Converters, A. Wilson.— 

Dated 19th February, 1877.—( Not wi 

An arrangement of pipes in communication with a blast engine and 
with the hollow trunnions is mounted in the chimney, the waste heat 
being thus made to heat the air. 

678 Umprevias anp Parasois, C. L. Boyce and R. R. Newton.—Dated 
19th February, 1877.—( Not proceeded with.) 2d. 

The barrels of runners are made by the process called ‘‘ drawing.” 
Notch pieces are made of two annular discs (one with a a jecting 
flange), sli, on the barrel, the projecting part of which rte el 
y song ag, its edges forced into an annular groove in the second 
679. Disinrecratine Oi aND oTHER Sgeps, H. Holt. — Dated 19th 

Februory, 1877. 6d, 

This consists of two sets of radial arms rotating te to each other 
in the same direction, but with difterent velocities, within a flat circular 
casing. The arma have projections alternated with the projections 
on oue set passing ee ep teeten te other set. The seeds are 
crushed before being in uced, 

681. Dre A. £. Webb.—Dated 19th February, 1877.—(Not proceeded 
wi ~ 

The common wick is dispensed with. On the top is a double disc or 
cup of wire gauze taining an asbestos wick with cotton or other 
fibrous substance at its lower part, the fibres being spread out so as to 
absorb the grease. The bottom end of the candle is made with a cavity 
corresponding to the top. 

682. Carriaces, &c., FOR PerRIsHABLE Goons, J. W. Lewis.—Dated 20th 
February, 1877.—(Not proceeded with.) 2d. 

This consists in making bottom, sides, and top hollow, and filling with 
sawdust, hair, or the like ; also forming a chamber for ice, or coils of pipe 
through which a freezing mixture is torced ; also supplying a stream of 
purified and cooled air by means of a fan, &c. 

683. Startinc AND WorKING ConDENSING ENoINES FoR WINDING, &c., 
J. 8. Walker.—Dated 20th February, 1877 —(Not proceeded with.) 2d. 

On the steam pipe of the auxiliary engine (for the air pump) is placed 
a throttle valve, with a governor so arranged that when the main engine 
is standing. but the auxiliary one running, just sufficient steam is 
admitted to keep up a good vacuum in the condenser and no more. 


684. Sream Lire Boats anv Launcnes, D. J. Lewin and R. C. Parker.— 
Dated 20th February, 1877.—( Not proceeded with.) 2d. 

Boiler and engines are enclosed in a water-tight casing with apertures 
above for air to feed the fire, and for emission of smoke, &c. Water-tight 
fuel-boxes are provided with screws to advance the fuel. The fire-bars 
are mounted on rocking frames; the actuating spindles are all passed 
through stuffing-boxes in the casing, &c. 

685. Breeca-Loapine Guns, F. L. Baily.—Dated 20th February, 1877.— 
(Not proceeded with.) 2d. 

The endwise sliding movements of the breech block are communicated 
bya = and rack, the pinion also operating a vertically sliding block 
which locks the other when closed, and releases the trigger (it has teeth 
of different length on different parts of its periphery). A transversely 
sliding plate behind the barrel receives the cartridges trom a hopper and 
brings them in a line with the barrel. The breech block carries the 
striking pin, which is driven forward by a spiral spring. 

687. Fastentncs ror Gas SypHon Boxes, &c., W. J. Russell and R. 
Wilson.— Dated 20th February, 1877.—{ Not proceeded with.) 2d. 

On the under side of the lid is formed a flat circular boss with key 
way. Beneath is a movable bolt with two arms and keyway in centre, 
which bolt can be turned round with the key, so that the arms enter 
recesses on the sides of the syphon box. 

690. Cuimney Pots, W. Richardson.—Dated 20th February, 1877. 4d. 

The pots are made larger at the top and bottom than in the middle, 
and openings are tormed in the sides, having louvres or guide pieces, 
which cause a rapid up-draught and arrest down draught. 

692, Knitrep Fasrics, J. H. Johnson.—Dated 20th February, 1877.—(A 
communication.) 6d. 

This relates to a tubular fabric, in production of which there is com- 
bined with a circular knitti machine an intermittently rotating 





'708. Guarps ror Spinninc anp Dovusiine Frames, R. and J. Clough and 
ick malate to the eophatsion of hottie eating eniite tabinie the 
a 
action of, and being raised by the lifter, for protecting the space betteath 
the bottoms of the usual fixed guards, and between and the a 
the lifter in all its positions, to prevent the broken ends of any fi 
which may break within this space flying on to, and being on to 
adjacent bobbins. 
'710. Compine Macuinery, C. le. —Dated 21st February, 1877. 4d. 
To dispense with , the ve lifter pins Oy “feed boxes,” 


g 





‘711. Propettinc Tramway Cars, S. Roberts.—Dated 21st February, 1877. 
—(Not proceeded with.) 2d. 
This consists in use of a gas engine on the “ Otto” or “ Hallewell” 
principle. 
'716. Disencacine Hook, J. W. Shepherd.—Dated 21st February, 1877. 4d. 
The backs of the tumbling hooks at each end of the boat are attached 
by rods to a block of metal held in ition about the middle of the boat’s 
length by two vertical guides, on which it can slide up and down. Each 
hook engages a through a a attached to the lower part of 
the lower block of the fall. The mere floating of the boat releases it. 
The block is by means of a line, when the rings have been put over 


'71'7. Lamps, F. E. Merry.—Dated 21st February, 1877. 6d. 

In this railway carriage a oa pipes from the reflector support 
and supply air to the burner, which has a slotted dome receiving a flanged 
wick holder. Round the central chimney is the pone egg Gm eg and 
beyond this, at an interval, an annular oil , tubes from 
cabadds tes ordinary cylinder, opening’ below into the apece under the 
outside the ¢ r, Oj Ww e space er 
reflector, and above into hoods of plererd metal on the sides of the cylinder. 
There are supplementary v air tubes below the burner. 

'718. THERMOMETERS AND HyGrometers, H. A. L. Negretti and J. W. 
Zambra.—Dated 21st February, 1377.—(Not proceeded with.) 2d. 

The divided scale tube is hermetically enclosed in another tube (the 
two ed soldered autogenously together, and the bulb left exposed 
outside). 

'719. Pavine, S. Davies.—Dated 22nd February, 1877.—( Not proceeded with ) 
2d. 


A thin layer of cement or mortar is spread over the prepared ground 
and in it are inserted laths or pieces of wood, between which asphalte or 
bituminous material is run or stamped. 


722 Ow Lamps, D. Notley.—Dated 22nd February, 1877.—(Not proceeded 
with.) 2d. 


This relates to acouple of extinguishing appliances, either of which, 
whenever the lamp is moved out of the perpendicular, is caused (by a 
lever) to descend on the flame and exting it. 

723. Wauts, &., P. Cornish, sen.—Dated 22nd February, 1877.—(Not 
proceeded with.) 2d. 

This consiats in making walls of slabs or “ ashlar,” two rows of which 
are placed on their sides or edges opposite each other at the distance 
required for the thickness. Then slabs are — longitudinally or flat- 
wise on the top, breaking joint. Openings for tilation are made at 
the ends of the rows of siabs. 


‘726. Gas Merers, S. Johnson and R. Burton.—Dated 22nd February, 1877. 
—(Complete.) 6d. 

This relates to adjusting and regulating the height of water in the 
drum case of wet meters by means of a screwed or sliding pipe 
carrying an inve' cup, and raised or lowered when necessary, from 
outside the meter. If the water descends below the lower edge of the 
cup, a bubble of gas passes up the pipe and under the edge, and thence 
into the upper part of the reservoir, whence a corresponding quantity of 
water passes (by displacement) into the reservoir. 'o supply and retain 
sufficient water in the overflow box, a pipe is arranged with its lower 
end dipping into this box to the lowest point of water level, and its upper 
Pap I in the reservoir, and above the water. Thus, when the water 
falls below the lower end gaa passes up to the reservoir, and the displaced 
water flows through the drum case into the overflow box. 


727. ya gas or Gas, J. A. A. Buchholz.—Dated 22nd February, 
1877. 6d. 


This is for making gas from rice or maize husks, or,'the like. The 
material is supplied at the top of a cone which has spirally arranged 
blades on its exterior, and the wider end of which, beiow, rests with 
three converging arms on the bottom of a retort, round which is a spiral 
flue from a furnace. The husks as they rise slowly on the blades are 
turned over and coked ; at the top they enter (with the gas) an enlarged 
chamber, and are scraped off into a vertical shoot which has water at the 
bottom as a gas seal; they are pressed down in this by their own'weight 
and pass round under the outer partition. The gas is drawn off from the 

hamber by afan. A gas seal is formed near the top of the feed tube by 











needle-carrying cylinder with thread guides and devices, whereby the 

needles are caused to operate in sets, one thread being used in connection 

with each set of needles, the loops formed by one set forming a distinct 

fabric from, but united to, the fabrics made by the other sets. 

693. Bricks, Ties, &€., J. and B. Craven.—Dated 20th February, 1877. 
(Not proceeded with.) 2d. 

The mould charger is caused to reci; te between a mixer and a 
moulding table. When the ciay is brought over the mould, a top plunger 
descends by gravity and forces it in, then is raised, and the charger 
returned for a fresh supply, while the plunger descends and rises again, 
and a bottom piston rises and presses and expels the brick. 

694. Laws Epce Cuiprers, J. Shanks and J. Lyon.—Dated 20th February, 
1877.—(Not proceeded with.) 2d. 

This consists of a blade mounted on a fixed centre in a frame supported 
on a travelling roller, and a fixed blade; they are operated like a pair of 
garden shears by means of a multiple cam groove in the end of the roller, 
in which is fitted a stud carried on a bell crank arm connected with the 
movable blade. 


= or Dovusuine Fasrics, &., C, Heap.—Dated 20th February, 
tte 


The end of the piece of fabric is par first round one or more 
cylindrical bars, thence over a frictional guiding bar which guides it over 
a tension roller mounted in adjustable bearings over a disc wheel. The 
wheel revolves in the centre of the material and in the direction of its 
length, and as the material is drawn over it by drawing rollers below at 
right angles to its axis, it causes the disc wheel to revolve, and is thereby 
creased and folded in the centre. 

697. UmiLisixc THe SutpHurR 1x Vat or Sopa Waste, D. B. Hewitt.— 

Dated 29th February, 1877.—{ Not with.) 2d. 

The waste is mixed with silicic acid, and the mixture heated in a 
closed vessel, through which a current of hot air is continually passing. 
Silicate of lime is formed, and the sulphur driven off in the form of sul- 
phuric or sulphurous acid, which is then condensed, &c. 

699. Reapinc anp Mowine Macuines, A. McGregor.—Dated 20th Feb- 
ruary, 1877. 6d. 

This relates to constructing side delivery reapers so that the whole of 
the gearing is contained in and partly encl by a main gear frame, 

ined with a vibrating or revolving circular axle plate ; mounting the 
knife bars or cutters in a line with, and directly under the first motion 
shaft, and driving the vertical or rake shaft direct from the first motion 
shaft by means of bevel gear; and a mode of controlling the rake arms 
in their rising and falling motions. 
701. Counter ror Omnisuses, W. Morgan-Brown.—Dated 2lst Februa 
1877.—(A communication.) 6d. hes 

In one arrangement a handle at the lower of a thin case is used to 
rotate a disc with raised rim, stud, &c., which acts on two toothed wheels 
above, one of which indicates the number of passengers in the vehicle 
by means of two arrows which advance and recede on dials, the other 
gives the number of passengers who have used the vehicle vi oblige 





day. A disc signal is fitted at the top, the object of which is to o! 
the conductor to bring the arrows to zero at the end of each trip. 
arrangement is hardly intelligible without figures.) 
‘702. Wasuinc Macnines, H. Whitemore and H. Cotton.—Dated 2ist 
February, 1877.—{ Not proceeded with.) 2d. 
This consists of an arrangement by which dolly pegs (at the bottom of 





means of a water trough connected with the gas chamber and downward 
curved arms from the tube. 


‘729. Puncuine Apparatus, J. Fulton.—Dated 22nd February, 1877.—(Not 
eded with.) 2d. 


This consists chiefly in forming the eccentric or cam head on the lever, 
on the opposite side of the fulcrum from the arm of the lever; thus the 
lever arm is moved away from the body of the when punching 
781. Saints, BE. A. Friend and J. H. Jackson.—Dated 22nd February, 

1877.—(Not proceeded with.) 2d. 

The front is made changeable without unbuttoning the waistcoat. 
Two plaited fronts are sewn, one with its left-hand edge to the left side 
of the shirt-front, the other with its right-hand edge to the right side, 
the other sides being buttoned. Either front may be buttoned over the 
other. 

733. Atracuine Door Kyoss anp Sprnpies, H. Smith.—Dated 22nd 
February, 1877.—(Not proceeded with.) 24. 

A nut is screwed or slipped in the spindle, having two or more - 
which are caught in a groove made round the socket of the handle. The 
nose is passed over and secures the clips. 

734. Harrows, Cuttivators, &c., 4. M. Clark.—Dated 22nd February, 
1877 —(A communication.) 6d. 

This consists in providing the teeth with tapering ends, having screw 
threads cuton them, tobe screwed into the frame from the bottom upwards. 
The frame is strengthened by lateral stiffening bolts to prevent splitting 
by strain of teeth and influence of weather. 

737. Kins, J. Cramphorn.—Dated 22nd February, 1877. 4d. 

The fire-doors are placed within a few inches of the inner face of the 
kiln-wall, leaving the space beneath the wall (the throat heretofore) on 
the outer side of the fire-doors and freely open to the air. This arched 
opening is enlarged towards the outer face of the kiln. 

739. Counters, W. Chadburn.—Dated 22nd February, 1877. 6d. 

This relates to an improvement ou the ordinary counters which have a 
series of rotating discs (with peripheral numerals), rotated by recipro- 
ting movement of levers having pawls which actuate ratchet wheels on 

disc, viz., addition of locking mechanism consisting of a series of 
toothed wheels and locking pawis, placed alongside of the movement 
ratchet wheels. A pin on the movement paw! lifts the locking pawl out 
of gear, befere the movement pawl comes into gear with the movement 
ratchet wheel. Disc No. 1 rotates once before disc No. 2 moves forward ; 
then the latter makes one-tenth of a revolution, and is then locked till 
disc No. 1 has completed another revolution, and so on. 
745. Cottapsiste Boats, W. H. Crispin.—Dated 23rd February, 1877.— 

Not proceeded with.) 2d. 


qin eoceds by preference of vulcanised fibre, thin horizontal strips 
of this being built up and overlapping each other, while the inner sides 
have strips of the same material arranged vertically, also overlapping ; 
the small cavities thus formed i sing the buoy by the air they 
contain. There are an external and an internal keel of wood or other 
like material. The thwarts are jointed at the ends or centre. 
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en to Newton, Chambers, 
strike against introduction of a new benzoline lamp, 


A 
Company hav been issued by Mr. Thomas Nicholson, stating that 

bas to buy out the oe of the Storforth Lane 
Colliery of the company on terms specifically named. The vigorous 
of this and the Woodhouse Colliery of the company is 
advocated in the circular. 


F 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

INCREASED dulness is visible in the iron trade of the North of 
— The business done this week has been very insignificant, 
the rates current have been lower than those quoted a fort- 
night - No. 3 being offered at 40s., and No. 4 forge at 39s. per 
ton. The latter quality isin rather more request, especially for 
foreign purposes, but the demand is not by any means equal to 
taking up the enormous supply, which continues far in excess of 

the bond fide requirements of the trade. 
ments have been made for bringi 

during 


ing to the hammer, 

e ensuing fortnight, most of the works that are now idle 

in the Cleveland district, including the North Yorkshire Iron- 
works; the Eston Grange Ironworks, near Redcar ; the Lackenby 
Ironworks ; and the South Durham Ironworks, at Darlington. Two 
of these are finished ironmaking establishments, while the other 
two are engaged in the production of pig iron. 
In the finished iron trade prices are very easy. Plates are 
quoted at £6 5s. to £6 10s. on trucks, but the orders on hand are 
not so large as they have recently been, and a good deal of slack- 
ness is anticipated during the winter, even allowing that most of 
the shipyards on the Clyde get into full swing again. The arbi- 
tration relative to the wages dispute on the Clyde is expected to 
reach its final stage in a few days, and whatever the result may be, 
it is hoped that the men of the West of Scotland, like tose of the 
North of England, will loyally carry out the award. It has been 
well for the ship plate manufacturers on the North-East coast, 
that the yards on the Tyne and the Wear have been pretty busy, 
or they would have had a sorry tale to tell as the result of so pro- 
longed a suspension on the Clyde. Of the {220,000 tons of ship 
plates now annually produced in the Cleveland district, it is 
estimated that more than a third are used on the great Scotch 


rivers. 

The Consett Ironworks, which are among the largest of the 
kind in the country, and produce over 1200 tons of plates weekly 
when in full operation, have partially suspended work during the 
past week, owing to some disorganisatiun of their contracts ; but 
it is expected that in a few days the mills will be going as usual. 
This company has recently nm directing its attention to the 
subject of undertaking the manufacture of steel, but no definite 
step in this direction has yet been taken. 

.The new steelworks of Bolckow, Vaughan, and Co. are now 
partially at work. It is expected that the whole establishment 
will be in swing before Christmas. The company have recently 
been receiving very extensive supplies of: hematite ores from 
Campanil, in Spain, and they have two steamers of their own 
yy 3 in the trade of transport. 

here is no better inquiry for iron rails. Heavy sections are 
quoted at £5 10s. to £5 15s.; and light sections at £5 15s. to £6; 
border plates, £7 10s. to £8; rivet iron, at £7 10s. to £8; sheets, 
£7 15s. to £8; puddied bars, at £3 17s. 6d. to £4 2s. 6d.; and 
common bars at £5 15s. to £6 per ton, all on trucks at work, the 
cost delivered in London being about 10s. extra. 

At the Chilton Colliery, near Ferryhill, belonging to the South 
Durham Coal Company, a stoppage was made some weeks ago 
owing to the owners being unable to make a profit at the then 
rate of wages paid tothe men. The latter, however, now appear 
to have b more r ble, for it is stated that the colliery 
will ina few days re-commence operations. I am sorry that I 
cannot supplement this statement by saying that it is equally 
applicable to the other collieries that have lately been laid in from 





causes. 

On Saturday last, a meeting of the coalowners of Northumber- 
land, and a deputation from the Miners’ Association, was held in 
Newcastle, for the purpose of discussing the propriety of the men 
working seven hours from bank to bank, which is rather more than 
they do at present; no decision, however, was arrived at. The 
men propose to take the feeling of the county on the matter, 
before committing themselves to any definite conclusion, and 
although they have been asked to give an answer by Saturday next 
this will not be done. 

The state of the steam coal trade of Northumberland is such as 
to cause serious anxiety. The oldest coalowners repeatedly and 
emphatically declare that they have never known it so bad. 
North Seaton Colliery has been added to the “laid in” list, which 
now also includes collieries at Cowpen, Gosforth, and others. 
Some collieries are only doing six days per fortnight, and at 
Dudley there were only four days worked during the past fort- 
night. A threatened strike at Acomb colliery has been averted 
by the prompt and determined action of the miners’ executive. 

It will interest some of your readers to learn that the appeal now 
being made by the Iron and Steel Institute on behalf of the widow 
and family of the late secretary— Mr. Jones—has realised already 
close on £1500; but the committee are hopeful that they will secure 
nearly double this amount. 

The North-Eastern Railway mineral traffic receipts for the past 
week show a decrease of over £1300 as compared with the corre- 

ing week of last year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE condition of the iron market is even less favourable than it 
was a week ago, and though another general reduction has been 
made in prices, there is not the least appearance of a revival. 
The increases in the bank rate, and particularly that which 


than 
approaching the 
close of the autumn shipping season, with the k ign depart- 
ment of the trade in a worse position than it was Slee the 
summer months, and in short, from one cause and another, 
warrants have, within the past few days, touched the lowest price 
reached for the last seven years. is week, too, both our exports 
and imports are reduced in bulk, indicating unmistakeably the small 
extent of the business. In the course of the week about 

of pigs were placed in Messrs. Connal and 
ich brings the total reserve there up to 163,000 tons. 

87 furnaces in blast as compared with 116 at the sa 
year. Warrants have fallen from 8d. to 1s. per ton, while makers’ 


iron has declined 6a., 1n, and, in some cases, as much as Js 6a. 


bodes ae arngserde ange dye bpp ng On Friday 
forenoon done at 4}d. to 53s 6d. cash, and 
the afternoon, with few transations, 


the morning at 53s. 1d. to 53s. 

a eRe oes ths Senet ee ee 10}d., the 
closing for the day nominally at that figure. On 

the market continued flat, at 53s. t days, and 52s. 8d. 


was done on Wednesday at 53s. 1d. 
To-day (Thursday) the tone was a 
9d. cash, 


‘has been on a greatly diminished 
- Good 


= 
s 
E 


No, 1, 1s.; Carnbroe, Nos. 
1 and 3, 6d.; Clyde, Nos. 

; Calder, Nos, 1 and 
Eglinton, No. 1, 


ices are now as follows :—G.m.b., 
at Glasgow, per ton, No. 1, 543. 6d.; No. 3, 51s.; Gartsherrie, 
Tangloan, Na 1, Ge, 61; 
0. 3, 6d.; 

6d.; No. 3, 52s. 6d.; Monkland, 
6d.; No. 3, 51s. a No. 1, 57s. 6d.; No. 3, 
elaw, No. 1, '54s. 6d.; No. 3, 52s.; 


E 
g 
3 


4 Eglinton, No. 1, 
54s. 6d.; No. 3, 51s. 6d.; Dalmellington, No. 1, 54s. 6d.; No. 3, 52s.; 
Carron, at Gi mouth, No. 1, 65s.; ditto, served selected, 3 
No. 3, 64s.; Shotts, at Leith, No. 1, 6d.; No. 3, 56s.; 
Bo'ness, No. 1, 56s. 6d.; No. 3, 52s. 

Last week's shipments of pig iron from Scotch ports amounted 
to 9455 tons as com: with 11,049 in the ing week of 187, 
and there is now a decrease on the year to date of 1580 tons. 

The imports of Middlesbrough pigs at Grangemouth for the 
week were 6230 tons as against in the corresponding week of 
last year, and these imports now show a total increase on the year 
to date of 59,246 tons—figures which show to what extent the 
Cleveland ironmasters are profiting at the expense of their brethren 
on this side of the border. 

—— not quite so depressed at the present moment as the pig 
trade, the malleable branch is yet in an unsatisfactory state. For 
ships and boiler plates the inquiry is still very slow ; hars and rods 
are in but moderate request ; and for railway iron there is little 
ie Gas seni branch th 

n the inery branch there is more activity consequent upon 
the reception of more foreign orders. There is little or no read se 
ment in the general ae trades. Last week’s shipments of 
iron manufacture from the Clyde included a steam launch for 

; £23,000 worth of machinery, the greater part for 
Rangoon, and the remainder for Rouen ; £5000 castings, chiefly 
for —_ Zealand ; £1000 pipes and tubes ; and £7000 miscellaneous 
articles. 

The foreign shipments of coals are below the average at this 
season of the year, and for manufacturing purposes the inquiry 
also continues slack. A fair business is being done in households 
for home consumption, but altogether the trade does not manifest 
the least improvement, and prices of all sorts are without change, 
These remarks apply to the trade in the western districts, but the 
state of matters in the eastern mining counties is little if at all 
better. At some of the collieries in Fife and Clackmannan there 
is a steadier inquiry in order to supply the coasting vessela, but 
this has little effect upon the trade generally, and the prices here 
also are unchanged. 

The colliers are working away quietly all over the West. Ia 
some places the men are doing their utmost to curtail the output, 
in the hope that thereby they will lead to the raising of the prices 
of coals, and, in turn, to the increase of their own wages. But 
as a rule the men are only too glad to do as much work as 
they can, their remuneration being so very low. Notwithstanding 
the exertions of Mr. Macdonald, M.P., and the other leaders of 
the miners to put in force their theories for the improvement of 
the trade by a curtailment of supplies, there is no appreciable 
slackening in the amount of coals in the market. 

An adjourned ing P tatives of the coalmasters and 
miners of Fife and Clackmannan has been held at Dunfermline 
for the purpose of arranging a scale of wages to be regulated by the 
price of coal. There were eleven representatives present on either 
side, and the arbiters, Sir Robert Anstruther, M.P., and Provost 
Mathieson, Dunfermline, were also in attendance. It was in the 
first place agreed by both parties that the wages presently paid and 
the prices realised for coals are relatively fair as regards each other. 
Then it was agreed that the shipping price at Burntisland should 
be accepted as a basis, and that an accountant should have access 
to the sources from which the coal is obtained, with the object of 
testing the accuracy of the prices. On the motion of Sir Robert 
Anstruther, it was likewise agreed that the advance in wages 
should be at the rate of 4 per cent. for every 6d. of advance in 
as and the reverse in the case of a fall in prices. Each side 

as to give three months’ notice before any revision can be made 
of these terms. There is little doubt but the miners generally will 
accept this arrangement, which puts an end to a long and 
disastrous quarrel, 

Mr. James White, of Overtown, and Mr. Lloyd Jones, of London, 
the arbiters in the dispute between the Clyde shipbuilders and the 
shipwrights, after hearing evidence in Glasgow, failed to agree 
upon a decision, and the matter was consequently referred to Lord 

oncreiff, the umpire. The ironworkers have again assumed 4n 
uncomprising attitude, so that apparently the end of the struggle 
has not yet arrived. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ANOTHER steamship company has been started at Cardiff, and as 
it isin good hands it promises to be as successful as the many 
which have been formed of late years. It will scarcely be credited 
by anyone outside of the trade, that steamships in the present 
depressed state pay, in some cases, as much as 30 per cent., in 
many 20 per cent., and none less than 15 per cent.; sailing ships 
do not Bey. 

The trade has rallied slightly, and the total from the Welsh 
ports came again close to 100,000 tons. One of the principal 
improvements was in the French trade, and the increase in this 
branch, both at Swansea and Cardiff, was considerable. Newport, 
on the other hand, has indicated depression, and this is sufficiently 
well shown by the circumstance that the Beaconsfield, 1500 tons, 
and the Princefield, 1300 tons, two fine vessels, left last week in 
ballast. i this untoward circumstance Newport shippers 

int to the fact that an American and Norwegian vessel came a 
Ce days ago from Swansea to load coal at Newport. 

The patent fuel trade is becoming a broadly-established one. A 

list of the last week’s exports may prove of interest. From Cardiff : 
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Mines REGULATION AoT.—An isp twee point under the 
Mines Regulation Act came before the Wednesbury 
Tuesday, when Mr. Jno. was charged as one of the owners 
of Gold’s Green Colliery with the Act. On March last, 
owing to an insufficient flange on the drum, the rope slipped off the 
brake and the bucket fell upon two men, who were k The 
coroner's jury returned a verdict i Mr. Beddo the 
certified manager and part owner, who, however, had died just 
before the verdict was given. Since then the Home Office had 
directed proceedings against Mr. Carter, who bad never taken any 
in the management. The Bench held that the defendant by 
eaving the management in the hands of a competent man had 
taken all the precautions required by the Act, and they therefore 
dismissed the summons, A case was granted for a superior 
court, 

TrRaDE Marks.—The report of the Commissioners of Patents, 
recently issued, states that in pursuance of the Trade Marks Regis- 
tration Act, 1875, a registry office was established in December, 1875, 
at 4, Quality-court, Chancery-lane, and opened for the receipts of 
applications to register trade marks on the Ist of January, 1876. 

be number of applications received between the 1st of January 
and the 3lst December, 1876, was 3698, the number of marks 
applied for being 10,384 The first number of an official paper for 
the advertisement of trade marks, entitled the 7 Marks 
Journal, appeared on the 3rd of May, 1876, and 47 numbers of the 
journal were issued up to the 3lst of December, containing 
advertisements of 4031 marks. This journal contains illustrations 
of all the trade marks applied for under the Trade Marks 
tion Acts, as well as the name and calling of each pen, the 
description of goods, and the length of time for which such mark 
has been used, thus affording authentic information as to the 
nature of the marks applied for in different trades. The work of 
placing the marks on the register was commenced in October last, 
and up to the 3lst of December 261 marks were registered. Owing 
to the peculiar use of trade marks in the cotton industry, it was 
found necessary to provide for a preliminary investigation into the 
nature of the marks; and with this view a branch office of the 
Trade Marks Registry was establisaed by the Commissioners of 
Patents at Manchester; and a com nittee of gentlemen acquainted 
with the usages of the cotton trade was nominated to report which 
of the marks in use in the cotton trade are private property within 
the meaning of the Act, and which open marks without the sco 
of the Act. The delay occasioned by this investigation led to the 
passing of the Act 39 and 40 Vict. c. 33, deferring the operation 
of the [rade Marks Registration Act, 1875, until the lst of July, 
1877. It was found impossible to settle the mode of bringing 
marks consisting partly of private and partly of common elements 
under the operation of the Act without the autaority of the courts 
of law, and this was only obtained in April, 1877, oa the decision 
of the Court of Appeal in the case of Messrs, Barrow’s application. 
During the present year the whole of the marks advertised in the 
Trade Marks Journal for the period required by the Act have 
been dealt with, and up to the 31st of July last 4984 marks coming 
within the scope of the Ast had been placed upon the register for 
goods other than cotton goods. With regard to the latter class of 
good, 42,442 marks have been applied for at Manchester. This 
number would have been very considerably augmented had not 
the United Bleachers’ Associati ted to place the whole 
of their marks, consisting of more than 16,000, in the category of 
open marks. The marks applied for in Classes 23 and have 
been examined by the committee, who are now upon those 
in Class 24. 

TuHRoaT IngiraTion. — Soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For these 
symptoms use Epps’ glycerine jujubes. Glycerine, in these 
agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, becomes actively 
healing. Sold only in 6d. and 1s. boxes (by a on receipt of 
8 or 14 stamps), lied “James Epps & Co., Homeopathic 
Chemists, 48, Gicsdaestlcct., and 170, Piccadilly."—-[ApvrT.] 
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FAIRBAIRN AND HIS TIMES. 
No. IX. 


and tubular bridges were undoubtedly 
the works, and those which probably | pecewene to 
Fairbairn greater notoriety than any others of the multi- 
tudinous matters which i 4g his attention during his 
long and busy career. his peculiar position—at 
once a tradesman or contractor at the head of one, and for 
a time of two, manufactories, and a pomaen engineer, 
occasionally consulted on all sorts of mechanical subjects 
—he had in this two-fold capacity, in common phrase, 
“a finger in the pie” in almost every projected or new 
work in Europe that from time to time came forth. These 
circumstances gave rise to numbers of schemes and 
designs, which formed parts in the labour of Fairbairn’s 
life, but which, proving abortive from one cause or 
another, left little if any permanent record behind them ; 

et er such designs, more or less completely matured, 

ut which failed through extraneous circumstances to 
reach any concrete t, with which Fairbairn’s name 
was connected, were some which, though but little known, 


reflected far greater credit upon him as an engineer than 


Tue Conwa; 


did anything in relation to tubular bridges. Amongst 


these little-known projects of 
his teeming brain was his 
design for the machinery for 
draining the Lake of Haar- 
lem, about which Mr. Pole’s 
only notice is in the following 
words :—“ In 1840 Mr. Fair- 
bairn was consulted regardin 
the best means to be adop 
for draining the Lake of 
Haarlem, and he appears to 
have devised an ingenious 
mechanical arrangement to 
facilitate the process ; but no 
record of any report on the 
subject can be found.” About 
this period the writer was 
rmitted Pg ce ag x: 
esigns and working mode 
which Fairbairn had prepared, 
embodying his notions as to 
the proper form of machinery 
by which the water to be got 
rid of was to be elevated 
through the small height 
necessary to deliver it into 
the sea. The motive power 
being steam, he proposed to 
employ, instead of any form 
of pump, an pers arg for 
what might be ed baling 
out mechanically, upon a 
vast scale; and in the writer's 
opinion the arrangement pro- 
posed deserved a better record 
than the meagre and incom- 
lete notice given by the 
bio pher, for in principle 
and in the simplicity by 
which Fairbairn’s project was 
characterised, it reflected as 
much, if not more credit upon 
his intuition as a skilful 
mechanician, than very many 
of the labours of his life. He 
devised one or more vessels 
made of boiler plate, open 
top and rectan in 
plan, the length bein 
three times the width ; 
sides were vertical, or nearly 
so, the top oe being in 
one plane; the bottom of the 
vessel was a curve of double 
curvature in its longest direc- 
tion, the hollow portion being 
situated at the a. par 
of the vessel, which had an 
open mouth or lip at the end 
opposite that deepest part. 
At this end the vessel was 
supported upon two knife 
edges or upon pin joints; 
at the opposite or deeper 


LIFTING CGHAIN’ 


‘tion given above, which is probably. all that can after this 
lapse of time be given, that this all the most im- 
theoretic conditions to be demanded in a machine 
estined to raise water to a small given height with a 
minimum expenditure of power. e vessel was filled 
and emptied by gravity alone, the entering water experi- 
enced a minimum resistance, no ion of the water was 
raised materially above the level of napinger= $+ above 
bi level of that outside the dam. ‘I'he ts 
e vessel in proportion to its capacity was so regula’ 
that it 2 te hous sink into the water which was to enter 
it, and the expenditure of mechanical power was thus 
limited to merely lifting the vessel itself and its contained 
volume of water through the height n for dis- 
charge; and as the water began to spill out long before the 
upward movement of the vessel was completed, so. the 
weight of water lifted by any one stroke to the entire 
height was less than that. of the total volume contained in 


the vessel at its commencement. The loss by friction was. 


almost nil, being confined to that of the suspending joints 
and knife edges, and the insignificant surface friction of 
the vessel on being pulled out from the immersing water. 
The water might be muddy or sandy to almost any extent 





without interfering with the working of the machine. So far 
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Fairbairn, an moved by steam, it seems quite worthy of 
consideration as an instrument either for drainage, or irri- 
gation, or for the di of sewage. It is certainly 
much superior to the scoop wheel still largely in use 
in this and other countries, the duty yielded by which 
seldom exceeds 30 per cent. of the power expended. 
Of another invention of Fairbairn’s of a much earlier 
date, and which was brought by him into considerable 
use, but has not been very extensively adopted by others, it 
is more difficult to estimate the exact value—viz., his plan 
of abandoning all intermediate gear, and taking the power 
of a steam engine at once at a high velocity by a tooth 
pinion gearing into the rim of the fly-wheel. This case is 
not the same in condition as the co mding mode of 
taking the power from the loaded side of a water-wheel, 
The latter necessarily revolves slowly, the fly-wheel neces- 
sarily moves fast, and hence the contact of the teeth 
approaches much more nearly to a blow in the latter case. 
his is but one of the practical considerations involved, 
but there are theoretic questions also involved which have 
never, so far as the writer knows, yet been subjected to a 
rigid mathematical inyestigation. It has been shown by 
Moseley and others that to 
produce by toothed wheel- 
work a given change of 
rotary velocity, a certain 
train of wheel-work is 
assignable which shall be 
attended with a minimum 
waste of power. This will 
not always be the case when 
the change of velocity, as 
in this instance, is very 
great, and where the train 
consists merely of one driv- 
ing and one driven wheel. 
The complete theoretic in- 
vestigation seems still a 
task worthy of some com- 
petent mathematician. We 
may turn now to some 
considerations as to the 
scientific investigations in 
which Fairbairn had a 
greater or less share, and 
attempt to form some just 
estimate of what were his 
powers, natural or acquired, 
authorising him to take a 
place amongst men of science 
properly so called. Some 
difficulty attends such an 
inquiry, for very few of 
Fairbairn’s scientific papers 
are the result of his own 
labours only. He generall 
worked in concert wit 
someone else, whose share 
in the joint work cannot 
always be exactly estimated. 
Many of the experimental 
researches with which his 
name is connected are of 
great practical value, though 
in some respects not to 
implicitly trusted without 
careful examination as re- 
spects some of the deduc- 
posi Fairbairn pags 
sup to rest on his 
experiments. The character 
of his mind was not natu- 
rally that which belongs 
to the higher order of 
scientific reasoner or dais- 
coverer. His pre-eminent 
faculty was that of mecha- 
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end it was suspended from 
a wrought iron frame which 
represented two connecting 
rods jointed at their lower 
extremities to the opposite sides of the vessel, and 
at their upper ends similarly jointed to the outer 
end of the t lever of the single-acting pumping 
engine on the Cornish principle, which was to give 
motion to the system. The vessel was capable of 
a reciprocating movement in an arc, whose centre was 
at the knife or joints of the lip or discharging end; the 
arc of movement, which was determined by the length of 
stroke of the engine, being so regulated that when the 
deeper end of the vessel was depressed to its lowest point, 
the vessel itself should fill with the water into which it 
dipped, through two or more delicately-balanced 
rectangular-hinged valves, opening inwards through 
the bottom. As soon as the vessel had thus become 
filled, the return stroke of the engine commenced, 
bringing up the deeper end of the vessel in the 
arc already described, and causing the contained 
water to run towards the lip or jointed end, and to 
be there discharged over a dam upon the top of which the 
discharging end of the vessel was supported. The form 
and proportions do not admit of exact description unaided 
by drawings, and they had’ apparently been arrived at by 
airbairn, tentatively and graphically, and so far as could 
be judged by the working model examined by the writer, 


seemed very perfect. It will be seen by the general descrip- 


DIACK’S EXCAVATOR.—(For description see page 296 ) 


as the writer understood, it was Fairbairn’s intention to 
have accomplished the necessary lift required for drainin 
the Haarlem Lake by two or more of these systems o 
apparatus fixed at different levels, so as to divide the total 
lift into still shorter ones. 

Whether this apparatus was ever formally brought 
before the Dutch authorities, or, if so, why it was rejected, 
are facts which are not known to the writer. Two objec- 
tions of some weight which might have been made to it 
are easily ponte vay mm in the severe winters of Hol- 
land the baling vessels, &c., might have become much 
encumbered by ice; secondly, the system probably involved 
the establishment of several steam engines at points more or 
less distant from each other—whereas, as is now commonly 
known, the whole of the steam power required is applied 
at one point upon the lake—thus involving increased 
for foundations upon a difficult and treacherous bottom, 
and in cost for maintenance and management. It 
is not improbable that this arrangement did not spring up 
in Fairbairn’s mind from purely theoretic considerations, 
but may have been to him by the arrangement 
of the old oscillating wooden vessel moved by the transfer of 
@ man’s bees from one point to the other of a centre of 
motion, which isin use in Egypt to the present day, and was 





probably in use in the East before the time of Moses, as 
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nical intuition; exact logical 
deduction from observations 
or experiments was more 
difficult to him, and in 
endeavouring to follow out 
a train of such reasoning, 
he sometimes fell into 
serious errors. Thus, from 
his experimental investiga- 
tion of the 1esistance of cylin- 
drical tubes to external fluid 
pressure, he unhesitatingly, 
and without qualification, 
announces that the resistance of such tubes is, directly as 
their thickness, and inversely as their diameter and 
length, a conclusion which does not logically follow from 
the experiments which it is sup to summarise, and of 
which it may be said no one portion is rigidly true 
or warranted by the experiments themselves. ether a 
tube of iron, perfect in its cylindric form, homogeneity of 
material, and perfectly uniform in thickness, would to a 
perfectly uniform fiuid pressure, applied externally, pre- 
sent a resistance varying simply as the thickness of the 
tube, admits of much doubt, and has never been verified by 
experiment, and probably never can be. In such a tube, 
therefore, it is by no means certain that with the same 
pressure per unit of exterior surface, the resistance 
would vary inversely as the total load upon the unit ring 
, that is, inversely as the diameter, or not ; while 
it is absolutely certain that the resistance of such a tube, 
whether long or short, or of infinite length, everywhere 
free and unsup , except by the material between 
its interior exterior surfaces, could not vary in- 
versely as its length, or, indeed, have any mathe- 
matical relation to its length at all. But such were not 
the tubes experimented upon by Fairbairn, which were 
only approximately cylindrical, and which, from the 
echanical necessities of the case, were of limited length, 
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and were absolutely encastré at both ends. feed an crepe 
therefore, are illogically drawn from the experiments, 


clothed in the verbiage of mathematical expression, 
are misleading and untrue, alth strangely en! they 
have been copied by one author after another into books of 


elementary mechanical instruction, without comment or 
correction ; nor has Mr. Pole in the comments which he 
has made upon these experiments (p. 272 of the Biography), 
by more or less mixing the facts, attempted to clear up 
the errors, but rather to hide them out of view. He says, 
“ This essay was one of the most meritorious works of Mr. 
Fairbairn’s scientific and professional career, and deserves 
more credit than it bas generally received. The process of 
investigation was admirably philosophical ; there was 
first the ascertaining of facts by careful and well-directed 
experiment and observation, and then there was the deduc- 
tion from them by scientific reasonings of a general 
theorectic law, and finally there was the invention and 
application of a measure founded on that law, which 
rendered the whole of practical utility and advantage. 
Mr. Fairbairn’s anti-collapse flue rings, which arose out of 
this investigation, have been in constant use ever since, and 
have been the salvation of the high-pressure — 
engine boiler.” These remarks, especially that whic 
rms “the deduction from them, by scientific 
reasoning, of a general theoretic law,” are only 
calculated to mislead. What then are the legitimate 
conclusions which we may draw from these experi- 
ments, aided by a t from the Royal Society, and 
the results published in the “ Philosophical Transac- 
tions?” As a rigid scientific inquiry, the deductions 
drawn from it are worthless; the practical value of the 
investigation and the conclusions drawn from it are 
nevertheless of very high value, and are highly illustrative 
of the character of mind of Fairbairn. He at once saw 
that iength had something to do with the resistance of his 
tubes, that the farther. asunder the extremities which 
were encastré were situated the less was the resistance 
of the whole tube ; and, with the rapid practical intuition 
which he possessed, he jumped to the practical deduction 
that such a tube, whatever might be its length or other 
dimensions, would have its resistance largely increased by 
applying stiff rings in support of it at intervals along the 
length of the tube, either interiorly or exteriorly, a result 
both true and valuable, but which is so nearly self-evident 
to any one considering the question that it surely did not 
require any elaborate series of experiments to arrive at, 
and could not fail to have been come to by any intelligent 
boilermaker who should have addressed his mind to the 
matter. The fact was, however, that the subject previous 
to Fairbairn’s inquiry had wholly escaped the attentive 
consideration of practical men, who were impressed by the 
very obvious great resistance presented by internal boiler 
tubes as usually made of comparatively small diameters 
and relatively very thick plates, and iu reliance upon this, 


* never mooted the question of how, with a minimum thick- 


ness of plate, they might be rendered sufficiently stiff to 
resist collapse. We have here, then, a salient example, 
indicating at once Fairbairn’s strength and his weakness ; 
his strength as a practical mechanic, seizing rapidly and 
holding firmly the point of practical value in what came 
before him, and his weakness as a man of science in uner- 
ringly following out to their strict logical conclusions the 
facts presented to him by observation or experiment. In 
another paper, that of “On the Mechanical Properties of 
Metals as pe her from repeated Meltings, exhibiting the 
Maximum Point of Strength and the Causes of Deteriora- 
tion,” a still more unfavourable example of inexactness in 
reasoning from experiment is to be found. The title 
of the paper, containing the word “ Metals” (plural) 
is misleading ; but one metal only, viz., cast iron, 
being experimented upon. He melted again and again in 
a cupola furnace the same specimen of originally soft grey 
cast iron, testing the tensile resistance of samples cast after 
each melting. This resistance he found continually 
increased up to the thirteenth remelting, after which it 
appeared to diminish, and he unhesitatingly jumps to the 
conclusion that the resistant qualities of cast iron—z.e., of 
all cast iron—augment up to the thirteenth remelting, and 
up to that only. This serious misinterpretation of expe- 
rimental results it may be concluded arose from the same 
eagerness to give an appearance of generalisation beyond 
the limits that strict logical interpretation would admit, 
and in this instance, to Fairbairn’s want of exact know- 
ledge of the metallurgy of iron. What really took 
place in these experiments is as follows:—The cupola 
employed as a melting furnace has, it may be said, always 
an excess of blast in proportion to the fuel consumed in a 
unit of time; hence it is an oxidising instrument, and 
more or less of the carbon, whether chemically com- 
bined with, or diffused as, graphite through cast iron, 
as well as the silicon and other less important elements, 
are burnt out from cast iron each time that it is so melted. 
The combined carbon is burnt out with greater difficulty 
than the graphite; hence cast iron, originally grey, and in 
texture suitable for structural purposes, when repeatedly 
thus melted becomes whiter and harder, until at some 
stage nothing is left but carbon in combination, the metal 
having become white, rigid, and useless for almost all struc- 
tural purposes. As the decarbonisation and the rigidity ad- 
vance, the ultimate tensile resistance exhibited in the testing 
machine also advances, until at last the metal becomes so 
extremely rigid and brittle that, as in the case of testing 
in the same way a bar of glass, it becomes impracticable 
so to adjust the prism that the line of pull of the testing 
machine shall coincide perfectly exactly with the axis of 
the prism. The latter is broken, therefore, by a trans- 
verse strain, so introduced simultaneously with the tensile 
pull, and thus, when the whitening of the cast iron has 
reached a certain point, its tensile resistance appears to 
become gradually less within small limits, instead of in- 
creasing as it did previously. In these facts there was 
nothing new ; they were known to scientific metallurgists 
before Fairbairn’s day, and their chemical explanation 
exactly stated by Karsten and others. The rate at which 
decarbonisation takes place depends not only upon the 


total proportion of carbon present in a given cast iron, ' are of 





ence we see that amongst 
all these accidental conditions the extent of decarbonisa- 
tion that shall result in the maximum resistance to tensile 
strain may be arrived at after any number of meltings, 
small or great. In other words, there is not the test 
foundation for the unqualified generalisation, supposed tobe 
warranted by his experiments, that the tensile resistance of 
cast iron is increased up to the thirteenth re-melting, but not 
beyond it. Something of this same sort of illogical, or 
at least, of pom nig germ ramen is to be found in 
Fairbairn’s paper on “The Resistance to Tension and 
Compression of certain sorts of Glass,” published in the 
“Philosophical Transactions;” the mathematical portion 
in this, as in other instances, being contributed by 
Professor Tate. These appear to indicate that the resist- 
ance to compression was twelve or more times as great as 
that to tension, while the resistances to the latter strain 
are found to be generally very small and i - 
Yet nothing is to be found  eapentee the reliability of the 
results, or indicating that the apparent facts are due, to a 
large extent, to errors of experiment introduced by the 
extreme rigidity of the material operated upon—errors 
which must be much smaller in the case of the short glass 
prisms subjected to pressure than in the longer ones 
exposed to tension. That these conditioning elements 
should have escaped the experimenter is the less to 
be wondered at because, upon a wide survey of Fair- 
bairn’s labours and works, it becomes obvious that his 
conceptions as to the physical or molecular properties 
of solid substances were much less exact and less far- 
reaching than those which entered into his mechanical 
intuitions; and where the results of mechanical forces 
applied under unfamiliar conditions depended more or less 
upon these invisible and intangible ee of matter, 
the exactitude of Fairbairn’s so generally correct mechanical 
intuitions, wholly forsook him. Thus, at an early period, 
he strongly advocated the employment of iron in oe of 
timber-built ships, as the best material for military trans- 
ports and fighting ships (this was long before armour- 
plating had ever been thought of) ; and, in answer to the 
objections made that the plates of an iron ship would be 
broken up under the stroke of cannon shot into a destructive 
mitraille, he is believed to have proposed to construct the 
vessels with double skins, and to fill the space between 
with some viscous and elastic compound of india-rubber, 
which should detain the fragments, and at the same time 
automatically close up the shot-holes if made through both 
skins, so as to prevent the inlet of water. Two targets 
were prepared, each of two skins, of gin. or 4in. plates, 
with about 10in. in thickness of some viscous compound, 
and were fired at with round shot at a distance of a few 
yards, General Dundas directing the firing, at which the 
writer, by invitation, was present ; Fairbairn being also 
present, and entertaining lively hopes of the success of the 
experiment. The first half dozen shot, however, dissipated 
such hopes. If the shot went right through, it carried 
fragments of iron from both skins, and even portions of the 
tough viscous filling along with it; if, having a lower 
velocity, it did not pass through, the shock of impact and 
of resistance drove out the bolts connecting the two skins, 
some to the front and some to the rear, to the distance of 
many yards. It is believed that this unfortunate day’s 
experiment finally decided the naval and military autho- 
rities against the use of iron for war-ships, and caused all 
thoughts of it in England to lie dormant until after the 
Crimean war, when the successful resistance of the French 
armour-plated floating batteries in the attack of Kertch,and 
the previous recommendation of Napoleon III., induced the 
building of the Meteor and Thunder floating batteries 
from the same designs in England. 








A COLLIERY IN CENTRAL INDIA. 


Excertinc for the class of workmen employed, an 
English visitor to the Warora Coalfield of the Central 
Presidency, which is being developed for the Government 
by Mr. Walter Ness, would conclude that he was in one 
of our leading colliery localities at home. A photograph 
taken of the pit machinery at a Lancashire colliery, for 
example, would be much like /the sketch we give froma 
photograph taken at Warora. Four years ago this month 
the machinery, which has for some time been drawing 500 
tons a week and placing it in the trucks of the Great 
Indian Peninsula Railway, was shipped from England. 
At that time the railway stopped at Hingun Ghaut, thirty 
mailes from Warora, and the consignment of 100 tons had 
in many a trip to be conveyed upon gun-carriages lot by 
lot over such bullock roads as the country provided from 
the railway to its present home. Energetic and vociferous, 
we can well understand, must have been the shouts of the 
thirty drivers of the teams, occasionally of sixty yokes of 
bullocksapiece, dragging that machinery to Warora. Arrived 
there, it was some time before it could be made to assume its 
present trim appearance. One shaft had been sunk to a 
depth of some 170ft., but it had to be taken down to a 
depth of 210ft., and a second shaft, which took two years 
to complete, had to be wholly sunk. What were the 
difficulties in sinking the first shaft to the required depth 
will be inferred from the fact that at one time the “come” 
of water was 800 gallons per minute; and how slowly at 
first the shaft-sinking proceeded will be further assumed 
from the circumstance that it had to be done wholly by 
native labour, the coolies standing up to their waists in 
water and working at the friable sandstone formation 
with such an apology for a pointed crowbar as they could 
wield, for the employment of a pickaxe in a coolie’s hand 
was a great advance in native handicraft skill. By-and-by 
both shafts—which are 150ft. apart—had been sunk, and 
the drawing shaft provided with double skips sliding on 
wire-rope conductors. The two winding engines, which 
modern construction, are capable of drawing 300 or 





400 tons a day, and they have an iron pit-head frame with 
wiredrawing rope. bh ose g p> geile yp 
eden gamepad oe 12in. of 5ft. to 

stroke, and have a capacity of running 14 strokes each. 
per minute. One of them is fitted with gear of 3 to 1 and 
the other with gear of 5 to 1. The four boilers are each 
of 20-horse power. 

One of the earliest erections upon the surface was a 
workshop with the three departments ada to the 
smith, the fitter, and the carpenter. The smithy has three 
hearths, possessing fan blast, a steam hammer, and a crane 


for lifting heavy forgi The fitters’ shop has two 
ates ring mackie nut and belt machine, and 
steam engine for supplying driving power. e - 
ters’ phn. a tens suitable for Meatting u ttaiknet for 
the pit, and the requisite benches and tools for general 


py tier Pete 

'o aid him Mr. Ness took out a blacksmith, a pit fore- 
man, and a carpenter. The difficulty which these men 
found in training the natives to do even a moderate 
amount of work will appear to every one who remembers 
that native smiths and carpenters are accustomed in India 
to work sitting. From the beginning Mr. Ness made it a 
necessity that European methods should be adopted. How 
to stand behind his anvil and forge even a slender bolt the 
coolie smith could not at first tell; and compelled to work 
at a bench, the coolie nter directly the back of the 
overseer was turned would leap upon his bench and try to 
do his work sitting. The teachable fellows persevered 
when they found that they must, and they conquered 
their bad working habits. Three years the smiths, 
for example, were able to forge only a $in. bolt with 
a piece of plate iron between their legs as an anvil, 
Mervyn § as a hammer what looked like an old pum 


bolt with a good thick head on it, and having a fire whic 
was deftly blown with a pair of ragged old goat skins for 
bellows. Now, however, the same men may be seen stand- 


ing behind their anvil putting on a piece of shafting of 
from 6in. to 8in. diameter. The men are made very com- 
fortable in their workshops, and around the pit. They 
are sheltered by roofs of corrugated iron open from end 
to end, so that an agreeable breeze may play through, 
though outside the temperature may be very high. o™ 
the engine room the temperature in May last year was 
109 deg., in the workshops 105 deg., in the middle of the 
shaft 90deg., in the underground workings 86deg. The 
105 deg. in the workshop was less hurtful to the European 
than the 86 deg., since on the surface the air is so dry that 
the evaporation is rapid. 

The progress of the coolies underground has been as 
marked as the progress of the workers on the surface. 
They do all their own blasting, and in the four acres of 
workings which are open they could be trusted with 5 cwt. 
of powder a week. They now wield picks of the same 
weight as those used in England; and though four of them 
are needed to do the work of an ordinary British collier, 
yet by-and-by three, Mr. Ness computes, will accomplish 
that task. They work continuously night and day in four 
shifts of six hours, and are six hours on and twelve hours off, 
so that at the end of the week they have worked six days 
of eight hours. The arrangement works well, and tends to 
keep them in good health. The drawing and other surface 
work is continued throughout the day only, the working 
hours being from six to six, with one and a-half hours off for 
meals, The operatives number together between 300 and 
400. The colliers are paid from 3 to 6 annas (from 44d. 
to 9d.) per day, according to competency, and the surface 
workers from 3 to 4 annas. Employment is eagerly 
sought, and the people once engaged show a great desire to 
remain. Even Brahmins will take to the pit. There are 
nearly thirty such working below ground side by side with 
the coolies. This is a great success, and promises the 
gradual breaking down of caste. It will be observed that 
in the habiliments of the native workmen Mr. Ness has 
been successful in making progress towards European 
costume. Better still, he has secured the universal observ- 
ance of the Sunday as a day of rest and closed bazaars 
amongst all the 3000 to 4000 people at Warora ; and he 
has a religious service open to all Christians every Sunday. 
Neither in sinking the pits nor in working the coal has a 
single life been lost. The only accident that has happened 
arose out of five men getting into the cage at the top of the 
pit when the engineman was away from his engine, by 
which one life was sacrificed, the man having leaped out as 
the skip descended. . 

Not without great opposition and incessant toil has all 
this work been accomplished in four years. For some 
time the Warora coal was declared to be unsuitable for use 
in the locomotives upon the main line, but it was shown to 
be capable of use in the three Government locomotives 
which are now working the almost wholly completed line 
between Warora and HingunGhaut. The difficulty having 
been overcome, great economy has resulted, for the coal is 
sold to the railway company for locomotive purposes at 
6 rupees per ton, and the railway is thesole customer. The 


engine power is capable of drawing much more coal than 
is now being brought up, and by-and-by the output will 
be incre: by probably 50 per cent. For this greater 


output, and for much more, consumption is sought in the 
neighbourhood. Hence Mr. Ness is now in this coun 
prosecuting his experiments with a view to utilise with it 
the rich magnetic iron ore found in Low Narah mines, 
some fifty miles away. These experiments, it is gratifying 
to learn, promise every success. The Warora field, as 
already proved, is 1000 acres in extent, and contains quite 
20,000,000 tons. The Bundur coal-field near at hand con- 
tains 10,000,000 tons proved; and there is haps 
200,000,000 tons in all in that field. Though the stations 
have not yet been completed upon the Government loop 
line of thirty miles which connects the colliery with the 
main line of the Great Indian Peninsula Railway, yet it is 
sufficiently advanced to allow of traffic direct from Warora 
to the whole of the Indian railway system. The illustra- 
tions, which we give at pages 294, 295, and 298, explain 
themselves, and cannot fail to interest our readers, showing, 
as do, how satisfactorily great difficulties may be over- 
come by akill and energy. 
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RAILWAY MATTERS. 


THE Utica Herald of recent date : two-story house, 
vith large wing, war moved on a tain of four cars from Sandy 
Hill to The job occupied two hours, and the building 
was uninjured.” 


Ir is understood that the new railway station at Middlesbrough, 
which has just been coneivnated Sy the North-Eastern Railway 
Company, at a cost of over £100,000, will be opened in the course 
of a few days, 

Tue destruction by fire of American 
more or less damaged by accident, has usually been traceable to the 
overturning of the stoves carried for heating the compartments. 
A stove with a water jacket, made so that its contents will be 
discharged upon the fire in case of overturning, is now to be tried. 

THE mineral traffic receipts of the North-Eastern Railway 
Company for last week show a falling off of not less than £2674 
as compared with the corresponding week of last year. This is a 
larger decrease than has occurred for some time, and it is con- 
sidered to prove as conclusively as anything could do, the restricted 
character of the operations carried on in the Great Northern coal- 
field. 

La Gazette de Moscow speaks of a trial of a new locomotive on 
the Moscow and Raizan line, provided with means for heating with 
eeemrgmit: stad: teal ty te aan ae 

ani y an engine he: m, y 
travelled the , <a between these two towns with a consumption 
of the oil sufficiently economical to cause its recommendation for 
further trial. 

THE Worcester and Bromyard Railway has now been completed 
by the formal opening, on eens of the section between 

earsett and Bromyard—a distance of about four miles, The cost 
of making the four miles has been £88,000, and it has been greatly 
delayed, owing to the heavy earthworks. The whole length of 
the line is between ten and eleven miles, and the total cost has 

Tue reported condition of the work at the St, Gothard tunnel 
at the end of September was as follows :—-‘‘ Advanced upper 
heading, total length in metres, 9227°6. Upper hi enlarged 
7463°2. Bottom heading, 5392°8; ditto enlarged, 4243. Completed 
full area excavations, 3530. Arch prey completed, Ts 
Masonry from east abutment, 3667 6; ditto from west abutment, 
3986. Total length of completed tunnel, 3077 metres,” 

We are informed, says a contemporary, that the Belgian Govern- 
ment, after trying for some time fifty kilometres or thirty-two 
miles of Hilf’s wrought iron permanent way, have been so much 
satisfied with the results that they have just ordered another 
thirty two miles of it, In Germany, the adoption of this system 
is making rapid strides, nearly 1000 miles of it being either in use 
or in course of construction, One of. the large English railway 
companies has ordered a trial mile. 

AN important amalgamation scheme is now talked of. It 
contemplates nothing less than that the Midland and Great 
Northern ays eno should lease the leensroney oe _ 
Lincolnshire Railway in perpetuity, guaranteeing the shareho! 
and working the line jointly with the Cheshire lines, and altogether 
making up a system of joint lines with a capital of thirty millions. 
the Midland Company and Great Northern Com: to enter 
into an agreement for the use of stations, through ings, and 
interchange of traffic throughout the entire systems; thus “‘ afford- 
ing the public more accommodation, avoiding competition, and 
saving outlay of capital, resulting, it is hoped, in: more economy. 
and consequent better dividends for the sharebolders,” We n 
hardiy add that such a scheme is certain to meet with vigorous 
opposition by those who are now very well served by competing 
companies, 

THE works at the new station of the Midland —— at Belper 
are being pushed — forward, and it is expected that the 
opening will take p about Christmas. There are to be two 
large waiting-rooms, the one for passengers going by the north, and 
the other by the south trains. The former will be 90ft. long, and 
the latter about 80ft. The two platforms are each 300 yards long. 
Passengers going by the north trains will not have to walk over 
any bridge, but merely from the booking-office, The present 
station is three-quarters of a mile from the market place, and has, 
since the opening of the line in 1840, always been complained of, 
not only on account of its distance from the town, but of its inferior 
accommodation. The new station will be in the middle of the 
town, being in Bridge strcet, and will afford every accommoda- 
tion. 

A CONTRIVANCE which is now being tried on the Boston and 
Albany road to prevent the or unpleasant sound caused by the 
steam jet of the vacuum brake is thus described :—A drum, llin. 
high, fits by two connecting nozzles to the vent pipes. Two per- 
forated plates are between the nozzles and the vent pipes, and a 
second pair at the junction of the drum and nozzles, The drum 
contains a big ball of wire, with two more perforated plates at the 
top, and a third, with larger holes, is screwed on top. ‘is arrange- 
ment so divides the steam, without impeding its progress, as to 
almost completely prevent all noise. The cost is 30 dols., and six 
are now in successful operation on the road, while an application 
for a patent is pending. The noise of the steam jet has frequently 
been urged as an objection to the vacuum brake, especially to its 
use near stations, where it might frighten horses, 

Tue Louth and East Coast Railway Company have opened their 
line from Louth to the little town of Mablethorpe, on the eastern 
coast, midway between the Wash and the Humber. The new 
line is not merely of local importance, but will afford an easy 
means of obtaining access to the seashore for the inhabitants of 
the large inland manufacturing towns, which have now but few 
such resorts within a day’s journey. The line, which is twelve 
miles in length, has, in some places, taxed the skill of the 
engineer to find a foundation, owing to the soft character of 
the soil, A scheme for giving railway communication to Mable- 
thorpe was put forward many years ago, when powers were 
obtained from Parliament to make a line from that place to Alford, 
some twelve miles south of Louth on the Boston and Grimsby 
line. From want of support, these powers lapsed, but when the 
Louth and Lincoln line was projected, or in course of construction, 
it}was determined that the Petter way to lay out the line from 
Mablethorpe would be to connect it directly with Louth, and thus 
give a through communication with Lincoln and the numerous 
lines converging on the latter point. 

THE Montreal Gazette has an article upon the Grand Trunk 
Railway Literary and Scientific Institution of Montreal, from 
which the following is extracted :—The library consists of 2750 
volumes. Of these, 286 belong to the class which includes archi- 
tecture, engineering, mathematics, agriculture, geology, natural 
history, astronomy, and other branshes of science ; 484 are devoted 
to history and biography ; 163 consist of travels ; 728 are books of 
poetry, politics, and essays on various subjects; 814 are —— 
and the remaining volumes are books of reference, boun 
magazines, &c. From Jan. 22 to Aug. 15 there were borrowed 
from the library, of the first or scientific class, 240 volumes ; of 
works of history and biography, 416 volumes ; of books of travels, 
248; of works dealing with religion, political economy, &c., 372 ; 
of light literature, 1446 ; of books of reference, 40; and of French 
works, 120. The whole number of works borrowed from the 
library during the seven months was 2882.... Yet itis not the 
whole result of the work of the institution. There is a reading- 
room, 30ft. by 50ft., supplied with a | number of the best 
periodicals and newspapers, and surrounded by the book-cases con- 
taining the library. In this room, no doubt, a good deal of reading 
is accomplished, as it is open daily from 12 to 2 p.m., and from 
6 to9 p.m., during which time, according to the rules, the utmost 
silence and decorum il. There is also a dining-room, 60ft. 
per" mp where meals may be obtained by members of the 





NOTES AND MEMORANDA. 


Tux French Government is considering the want of inigation 
in the south-east departments, and is entertaining a project which 

poses to make use of the waters of the Rhone to systematically 
aawte those provinces which, though even now fruitful, require 
water in the summer months to enable full advantage to be taken 
of their splendid fertility. 


Some interesting researches on the specific heat-conductivity of 
several substances have reeently been made by Herr J. Stefan, and 
communicated by him to the Academy of Sciences of Vienna. 
Taking the heat-conducting power of copper as 1°000, that of iron 
is given by him as 0.17; ice, 0°0057 ; glass, 00016 ; water, 0°0015 ; 
hydrogen, 0°00039 ; hard india-rubber, 0°00026 ; and air, 0 b 

In a recent part of the Comptes Rendus, M. E. A. Amagat 
describes a series of investigations on the compressibility of volatile 
liquids, when the liquid state was maintained ~ pressure, at a 
temperature higher than their boiling point. The experiments 
were carried to a pressure as great as thirty-nine atmospheres, the 
results being in the most satisfactory accordance with deductions 
from the mechanical theory of heat. 

It appears that in Germany the new cheap explosive, diorrexine, 
is becoming popular among coal miners, It was invented by Mr. 
G. Pancera, and large quantities are now manufactured at Sistiana, 
in Triest, and at Brunn, near Wiener-Neustadt In the dry 
explosive there were found by the analysis by Mr. J. Fels, of 
Triest : Picric acid, 1°65; charcoal, 7°49; beech sawdust, 10°97 ; 

tassic nitrate, 42°78 ; sodic nitrate, 23°16; sulphur, 13°40; loss, 
B58 5 total, 100. Diorrexine is about 25 percent. lighter than 
Austrian blasting powder, and of about equal strength, whilst it 
does not cost more than one-fifth. 


Some candles which had been sunk in the wreck of a vessel off 
the Spanish coast for about 173 2 yard have been examined b 
Prof. Gladstone. The wicks had all rotted away, and the fat 
been converted into a heavy substance of a dull white colour by 
the action of the salt water. After the fat had been removed b 
ether, there remained carbonate and chloride of calcium an 
sodium, with traces of ssium and magnesium. The calcium, 
though less abundant sodium in the ocean, had apparently 
the greatest influence in affecting the change noted ; but notwith- 
standing the length of time the fat had been exposed, the reaction 
had only been about one-half accomplished. 


It is the —_ of the Department of the Warden of the Standards 
to conduct such operations in regard to length, weight, or 
capacity in aid of scientific research or otherwise, as the Board of 
Trade may authorise. The Government of Russia, through 
General Gloukhoff, ha’ expressed their desire that this Depart- 
ment should verify the’ caper A standards of length and of 
weight, the Board of Trade authorised such verification and 
directed that twenty copies of the — account of such verifi- 
cation should be } sem to that Government. By the Russian 
Imperial Ukase of November, 1830, it is enacted that the sagéne of 
7 English feet, divided into three archines, each archine nang of 
20 English inches, or 15 verchoos, should be the Russian unit of 
measure, 

A List of the rivers of England, laid before the House of Lords’ 
Select Committee last Session on Conservancy, Drainage, and 
Navigation Boards, gives the following as the rivers having catch- 
ment basins of above 1000 square miles :—The Thames, which is 
201 miles in length, and has tributaries of the united length of 
463 miles; the Severn, length 178 miles, and tributaries 450 
miles; the Trent, 167 miles, and tributaries 293 miles; Ouse 
(Cambridge), 156 miles, and tributaries 212 miles; Wye, 148 
miles, and tributaries 223 miles; Nene, 99 miles, and tributary 11 
miles ; Witham, 89 miles, and tributaries 75 miles ; Mersey, 68 
miles, and tributaries 188 miles; Ouse (York), 59 miles, and 
tributaries 629 miles; Humber, 37 miles, and tributaries 55 
miles ; Tyne, 35 miles, and tributaries 174 miles. The catchment 
basin of the Medway is only three square miles below 1000; the 
length of that river is 69 miles, and its tributaries 62 miles, 

ALL attempts to extract the gold from the auriferous black sands 
of the seashore of Northern California have heretofore been a 
failure. A new machine, with five concentrators, has now, how- 
ever, accor to a New Sn gp after a month’s run, gathered 
twenty tons of the sands, well cleansed of the lighter parts, so 
that the concentrated tonnage realised 12,000 dols., or dols, 
per ton. The cost of working was 1300 dols. Now machines are 
constructing which, at the same rate, will = 50,000 dols a month 
at a cost of 4000 dols. Many attempts have for years past been 
made along one hundred miles of coast to work these shifting tidal 
sands without success, and a rush of pre-emptors is expected to 
stake off claims on the shores of California and Oregon. The 
sands extend under the ocean far beyond low water. But ev 
tide and every storm so shifts the paying points that a claim ric 
to-day may to-morrow be covered with barren sands. Neverthe- 
less, auriferous ocean sands may now be considered a new and per- 
manent source ef gold production. It is a question of cost in 
separating and gathering a small percentum of gold dust from 
an immense body of sand and gravel. 

IT is very well known that the separation of iron from chrome 
and uranium presents certain difficulties. If we treat the substance 
under examination with oxidi agents, so as to make the chrome 

ass into the state of an alkaline chromate, either in order to 
} pred l the chromic acid as mercurous chromate, or with a view 
to reduce the chromate with hydrochloric acid and alcohol, pre- 
cipitating the sesquioxide of chrome afterwards by means of am- 
monia, we ni ily introduce alkalies which it is difficult to get 
rid of, and whose presence may be inconvenient in the course of 
the analysis. As for the method of separating chromic oxide, by 
means of its solubility in cold potassa, it must be regarded as 
giving results scarcely even approximate. In like manner the 
separation of uranium by carbonate of ammonia, which ought to 
dissolve it entirely as uranate of ammonia, is not easily completed. 
We succeed better if, after having precipitated the oxides by 
ammonia, and — calcined them in a current of hydrogen, we 
treat the residue with dilute hydrochloric acid. The iron may be 
thus removed, but the protoxide of uranium is not perfect 
insoluble in this acid unless it has been very strongly ignited. th 
is then washed, dried, and re-ignited in a current fe ge a 
— weighing. The separation of = oxides vo 
with great acc operating in the manner pro’ y 
Sainte-Claire i be Tox or separation of iron and alumina. The 
metals are brought to the state of ui-salts ; all metals whose 
sulphides are insoluble in dilute acids are removed by known 
methods, and the ferric, chromic, and uranic oxides are then pre- 
cipitated er by an excess of ammonia. Care must be taken 
to drive off by ebullition any free ammonia which might dissolve a 
portion of the latter. The oxides are well washed, calcined, placed 
in a porcelain tube, and heated to redness in a current of pure 
hydrogen. The ferric oxide becomes metallic iron, the uranic 
oxide—a mixture of Us0, and U,O,—is reduced to UO, while the 
chromic oxide remains unaltered. This mixture of iron, uranium 
protoxide, and chromium sesquioxide is weighed, returned to the 
tube, and submitted to the action of a current of gaseous hydro- 
chloric acid ata red heat. The oxides of uranium and chrome 
remain entirely unattacked by the acid, and their weight suffers no 
a” By -d rod = Pot is entirely —, as we gos 
chloride, eposit w crystals in a cooler part of the 
tube, After an hour or an hour and a-half, the boat is allowed to 
cool ina current of hydrogen intended to drive out the hydro- 
chloric acid from the tube, and the mixture of chromic oxide and 
uranous oxide is and treated with pure nitric acid. The 
protoxide of uranium, which remains in the form of a brown amor- 
phous powder, is at once attacked, even in the cold, with evolution 
of nitrous fumes and formation of uranium nitrate. It is well, 
however, to heat for a few moments in order to be certain that the 
chromic oxide retains no traces of ium ; the solution is then 
filtered off, and the residue calcined and weighed. 





MISCELLANEA, 

A LETTER from Lloyd's agent at Corunna states that the British 
Vice-Consul at Fi has taken charge of the Cleopatra Obelisk. 
THE total length of pipe used for heya og petroleum in the 
oil regions of Pennsylvania is reported to be 20817 miles, from 2in. 
to 6in, in diameter. 

An immense block of granite was recently quarried without the 
use of powder, at the Barre ite quarries, for the use of the 
Oliver Granite Works of Rutland, U.S. The block, according to 
the Rutland (Vt.) Herald, was estimated to weigh 618 tons, being 
40ft. long, 17ft. high, and 10ft. thick. This immense stone is 
said to be perfect in every respect, and is believed to be the 
largest block of granite ever quarried in the State. 

THE piers of the new railway bridge over the river Hudson at 
Poughkeepsie are, it is said, to extend 112ft. beneath the surface 
of the river. All of them will be sunk to a depth greater than 
that of any bridge piers in the world. Their eight above the 
water is to be 130ft., and the depth of the truss is to be 60ft., 
so that the railroad track will be 190ft. above the water line. 

“One of the best suggestions made in reference to Temple Bar 
was perhaps that which was illustrated in the Graphic in 1874, 
viz., to set it up bodily over a great — arch spanning the 
Strand at that point.” This remarkable ression of opinion 
appears in an architectural contemporary. e would only add 
that if a large clock dial were placed in the centre of the Bar, the 
resemblance of the suggested arrangement to a French clock on a 
mantelpiece would be complete, 

REcENT French papers state that the construction of the canal 
from Havre to Tancarville by the Seine and the basin of the Eure 
is now being energetically enppentes by the promoters. A com- 
mission for the study of the line and preparation of surveys has 
been appointed, consisting of M. Laporte, naval captain, president ; 
M. Héraud, a engineer ; the maritime commissioner 
of Havre ; and four other practical mariners, to be chosen by the 
préfect of the Seine-Inférieure. 

THE Mersey Dock Board has constructed a new lighthouse at the 
Bootle end of the docks. It is 75ft. above high-water mark, and 
thelight may be seen at a distance of thirty-eight to forty miles. 
The light was exhibited for the first time on the Ist inst., when 
Captain Graham H. Hills, R.N., the marine surveyor, with a party, 
proceeded down Channel in the Vigilant, returning at 9.30 p.m., 
with a view of seeing that the = was right. The result was 
satisfactory. The lighthouse and keeper’s residence cost £3965. 

On the 24th ult., what is said to be the largest steam hammer yet 
constructed, commenced work at the great Creuzot Works. Itisa 
74-ton hammer, has been two years in construction, and works most 
successfully. A French journal describing it observes that it was 
@ novel and moving sight to witness the putting into motion and 
control of the enormous mass by the hand of Mdme. Henri 
Schneider. It has been made at Creuzot from the designs of M. 
Schneider and his engineers, and places France in the possession 
of a most formidable tool for the manufacture of armour and 
"Tar He Secretary has directed that blic local 

HE Home as directed that a public inquiry 
into the cause of the explosion at the Blantyre Colliery shall as 
soon as ible be held 7, Mr. Dickinson, her Majesty’s inspector, 
and a legal assessor. he work of exploring was continued 
throughout Wednesday, and fifteen bodies in all were recovered. 
Two more of the men who were rescued alive died in the course of 
the day. A meeting of coal and ironmasters was held in the after- 
noon, for the purpose of raising a fund for the relief of the 
sufferers, and active steps are being taken in several other direc- 
tions with that object in view. No hope is now entertained that 
any more men will be brought out alive. 

Art the competition for the Royal Military Academy to be held 
in March, 1878, the examination in English literature wiil be 
limited to the following authors :—Spenser, “‘ Faery Queen,” 
Book 2; Shakespeare, ‘‘ King Lear,” ‘‘ Coriolanus ;” Dryden— 
Christie’s edition—“‘ Stanzas on Cromwell,” ‘‘ Astrea Redux,” 
“* Annus Mirabilis,” ‘‘ Absalom and Achitophel ;” Locke, ‘‘ Essa 
on the Human Understanding, Book 3, on Words ;” Johnson's 
Lives, ‘‘ Dryden,” ‘* Addison,” ‘‘ Pope ;” Burke, ‘‘ Reflections on 
the French Revolution ;” Byron, “‘ Childe Harold.” The exami- 
nation in English history will be limited to the period a.p 1789 
to A.D, 1815, with special reference to the war in the Peninsula. 


A SPECIAL meeting of the Liverpool Town Council has been held 
for the purpose of considering various recommendations of the 
Improvement Committee as to the widening of a number of stree 
the acquiring of land, and the construction of a high level bridge 
from William B-own-street along and over e-street to 
Manchester-street. The estimated cost of the complete scheme 
is upwards of a million sterling, and it was stated that it would 
be equivalent to an extra rate of 4d. in the pound. The first 
recommendation was that the proposed high level bridge scheme 
should be included in the Provisional Order sought to be obtained 
from the Local Government Board. The net cost of this improve- 
ment, it was stated, would be £227,786. A long discussion took 
place, and ultimately the matter was referred back to the com- 
mittee by a large majority. 

In the vessels designed since 1869 for the German Navy u- 
lar attention has been paid to the condition of speed, to which the 
Admiralty attach great importance. There are five new corvettes 
now inuse and three turret shipscapable, it is said, of steaming four- 
teen miles an hour, and six other vessels now building and in 
course of equipment, which will, it is confidently ex come 
up to the same, or very nearly the same, 35 . The five 
corvettes referred to are the Ariadne, Freya, Luise, Sedan, and 
Leipsig. The turret vessels are the Preussen, Grosser, Kurfiirst, 
and Frederich der Grosse. The remaining vessels are all corvettes, 
namely, the Blucher, Bismarck, Storsh, and Moltke, alread 
launched, but not fitted with machinery, and the Sachsen an 
Bayern. German engineers take great credit on the ground that 
all the engines used for these vessels are built inGermany. Up to 
1869 only one war vessel was fitted with German machinery, and 
that machinery failed. to give satisfaction. Since 1869 no less than 
fourteen sets of engines for men-of-war have been made at home, 
and they have all given so much satisfaction that Germany may 
now, in the opinion of public writers, consider itself not only 
independent of, but perfectly equal to, foreign countries in respect 


of the making of engines. 
Ecypt is making a real advance in material welfare, greatly 
aided by the agricultural engineer. Her agriculture is her princi: 


resource, though this is still in a backward state. Her le 
surface, however, which in 1800 comprised only 9600 miles, has 
since grown to 11,500, and more than 500, acres have, it is 
said, been quite lately enclosed. Nor is this anything like a 
measure of the addition made to her wealth by hi . Her 
soil has many new products unknown to it sixty years ago, and 
her indigenous products afford a yield which formerly would have 
been thought incredible. Her cotton, first grown in 1821, ie now 
a crop of 600,000 bales, and probably will be soon 1,000,060 ; and 
her cereals, if the figures are correot, were worth eightfold in 1875 
what they had been forty years previously. The value of her 
exports has increased a fourth, and that of her imports a fifth, 
during the ten years 1866-1875, and this, too, through the opening 
of the canal has ted as a drain on a part of her commerce, 
This advance, it should be observed, seems to be gradually becom-~ 
ing greater, and the national revenue—apart from additions made 
by taxation—is year after year giving proofs of growth, and, if 
report be true, there is some prospect that the ancient mines in 
the far eastern provinces, abandoned probably since Roman times, 


may yet be worked once more with advantage. As for population, 
Alexandria; which a century ago Led dwindled down to 6000 soul, 
lexandria, which a cen’ win own to 
0007 Cat has doubled its number in the 
of the country are about 
time of the French invasion. 


has now more than 200,000; Cairo 
last sixty years ; and the inh 
2,000,000 more than they were at 
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SometHING has been heard in this country of a new protected 
gun invented by Herr Krupp. We are indebted to the last 
issue of the “Proceedings” of the Royal Artillery Institution 
for the following description of this invention, which is in 
some of its features at all events, by no means novel, the 


been repeatedly patented in this country.. Experi 

as yet been made only with small guns, The object of the 

system is the complete protection of the gun detachment and 

of the gun itself, except at the muzzle. It is also is to | socket consisting of a steel port 

of aim for a continuous series of roun The | wrought iron cylinder C holding the ball of the muzzle firmly in 
On each gide of the gun trunnion P travels up and 


racy 
general idea is that the gun shall pivot at the muzzle in 4 ball- 


insure accu 


| 


-KRUPP’S PROTECTED NON-RECOIL GUN. 





























position or direction in the least ; 





and-socket joint, fixed into the armour of a casemate, entirely 
closing the port and preventing recoil. Krupp claims that when 
once the gun is laid true on the object, it can be fired any number 
of times without recoiling, jumping, or otherwise changing its 

so that all error in shooting 
due to inaccuracy of laying is prevented when once the right 


arrangement so far as the ball A is concerned at least having 
ts have | direction is secured. 
The drawing, Fig. 1, shows a section of a casemate for a 6in. 


gun. The muzzle is enlarged to form a ball A, which plays ina 
plug B, into which is screwed a 
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down a carrier E, in which a slot is cut for the purpose. —> 
ita 


carrier is fitted with a hollow-soled truck F, which 
carrier to pivot on the racer G, and s0 to accommodate the arc 
travelled through by the trunnion, when elevation is given, to 
the straight slot in the carrier. The truck also moves along the 
po pect apc abare graham i casemate is rom 
of a thick wrought iron p! in front, supported by strong 
box girders K and roofed with thin wrought iron plate I. The 
lower portion is made of cast iron, J. It is protected from the 
enemy’s fire by a glacis of concrete L, in w is embedded a 
t iron glacis plate M. A wrought iron shield N covers 





the muzzle of the gun when not fring. Jt rests on » trigger O, 
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so that when the gun is ready to be fired, the wire rope draws 
back the trigger and the shield falls. As soon as the gun is fired, 
the shield is raised by the winch P acting in aid of the balance 
weight Q, and the trigger is forced back to its place as a support 
by the spring R. The sides of the casemate are built up of 
brick, covered with wrought iron plates. They are all sloped 
to pesmait shot to glance off without penetrating, as shown in 

It does not seem to be worth all this expense and complication 
to protect a 6in. gun, and it may be assumed that Krupp is 
merely experimenting on a small scale, preparatory to mount- 
ing powerful guns in the same way. As regards the probable 
success of the system, it is too soon to speak with any certainty, 
and so many strides have been taken of late years in both offence 
and defence that it would not be prudent to condemn anything 
brought forward by gunners and engineers of such ability as 
those of Germany. At the same time, it seems that a great deal 
of strength would be required to hold, say, one of our 38-ton 
guns, when launching a projectile having an energy of 14,000 
foot-tons. 

Krupp considers that when this system is perfected, the doom 
of muzzle-loaders will be sealed; and if it should prove 
thoroughly successful, and should be wholly inapplicable to 
muzzle-loading ordnance, it would no doubt be a strong argu- 
ment for the employment of breech-loaders in certain positions. 
There is evidently, however, a good deal more to be done before 
this consummation is arrived at, and the system possesses one 
disadvantage which may possibly prove fatal to it. The principle 
of laying the gun is similar to that recently brought to great 
perfection by Capt. Watkin, whereby the guns are elevated and 
directed in accordance with instructions given by telegraph from 
the look out. The gunners know nothing of what they are firing 
at; they simply train the gun to a specified graduation of an 
are on the floor, and give a specified quadrant elevation. This 
answer exceedingly well, as long as nothing goes wrong with the 
communications; and with us, if this should unfortunately 
happen, no very great damage is done—the No. 1 looks over the 
gun at the object, aims at it as well as he can in the smoke, 
guesses its distance, gives his elevation accordingly, and fires. 
With Krupp’s system, on the other hand, a failure in the com- 
munication appears to stop the fire of a whole battery of guns; 
for it may probably be assumed that decent practice can scarcely 
be made by looking through a gun. It may be that such practi- 
cal artillerists as the Germans have obviated this difficulty, or 
perhaps consider it of little value. In either case the new system 
is certainly one to be watched, with a view to our own profit, if 
it should turn out well. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 





TRISECTING A TRIANGLE. 

Srr,—About ten years ago I discovered the following method of 
practically trisecting a rectilineal angle. 

Let ABC be the angle to be trisected. With B as centre and 
any convenient radius describe a circle cutting the legs of the 
angle at Aand C; join A and C. If the triangle EA D, whose 
base is a radius of the circle before described be an isosceles 
triangle, its base the radius E D B trisects the angle A B C. 


Proof: Since A B E and D A E are isosceles, having one base 
angle E common, they are equiangular. 
»> BE=DAE. 
DEA+DAE, bUtDEA=>BAE 


D+DAE+DAE=>BAD+2DAE, 
+DBC. 
BC=BAD+2DAE,bueDCB= 


D. 
DBC=2DAE=2ABE. 
Q.E.D. 

To apply this practically, first draw the circle aforesaid and join 
AC. Secondly, place one leg of your compass at A, and placing 
your ruler passing through B, run over your ruler gently towards C, 
still passing through B, till by your compass you find the points 
D and E on the ruler equally distant from A. Thirdly, draw the 
line B D E, and the object is accomplished. Thiscan be done in a 
few seconds, 

This may be well known, but if not (and I have not yet met 
any one who knew it till I showed it to them), I hope it may prove 
use 

I have shown it to some engineers and others, who had never 
heard of it before, and who, like myself, frequently found it very 
useful in drawing. I hope that to some of your readers it may 
prove useful. WILLIAM BakER. 

6, King’s Bench Walk, Temple. 


ADB A 
DB= iB 
DCB D 





ROPE DRIVING GEAR. 

Srr,—Any one of your readers who has perused both my paper 
on the above subject, which was read before the Institution of 
Mechanical Engineers in October last. and the letter of your 
anonymous correspondent, “‘ R. N. N.,” which appeared in your 
issue of July 20th, must have noticed that the letter of your corre- 
spondent contains several misstatements and misrepresentations of 
the contents of my paper. I have hitherto abstained from reply- 
ing to what I shall call ‘‘R. N. N’s.” first letter, because I was 
absent from home when it appeared in your pages, and also because 
I understood that Messrs. Pearce Bros. intended replying to it ; 
however, as ‘*R. N. N.” expresses himself dis-atisfied with 
Messrs. Pearce Bros.’ reply, which was published in your issue of 
Sept. 14th, in his letter which appeared in your issue of Oct. 5th, 
I hope you will give me a little space to point out the misstatements 
and misrepresentations of your correspondent, as my silence may 
be misconstrued by those of your readers who have not access to 
mv paper. 

Passing over the assertion of ‘ R. N. N.,” that the system of 
rope driving has not met with the success in Scotland which my 
paper would seem to imply, as not worth any further notice, we 
come to the next criticism of ‘‘R. N. N.” And here I decidedly 
protest against his putting his meaning upon my words, and using 
itas mine. In my paper I wrote, ‘‘ When arope shows symptoms 
of giving way—and ropes always give symptoms of weakness long 
before they break—the weak rope can be removed and another put 
in its place, at any meal hour or evening.” It by no means follows 
from the above that I also wrote, ‘‘I had found a British workman 
who could undo such a rope from its connection with the pulleys, 
splice the same, and put the same in working position again—even 
if he have all the assistance he may demand—within the space of 
sixty minutes.” That, Sir, is what “‘R. N. N.” writes himself, 
and endeavours to father the words upon me. I still maintain that 
what I wrote, is possible to be done, can be accomplished if another 





—the word I used—rope was already spliced and ready to be put 
on when the weak rope was removed. That this was my meaning 
will be clear, for what would be the use of unsplicing, re-splicing, 
and putting on a weak or worn-out rope? 

With reference to the absence of one rope not affecting the trans- 
mission of power, it certainly proves that the number of ropes is in 
excess, and so it should be ; perhaps that wonderful and all omni- 
potent arbitrator of the fate of rope driving gear, to wit, a ‘‘ Mill- 
wright Worthy of the Name,” would admit that ; but it by no means 
follows ‘‘that the number of ropes is in large excess.” On a 
previous occasion—vide p. 399, ‘‘ Proceedings of the Institution of 
Mechanical Engineers,” for 1876—I had occasion to point out that 
“there were two points to be taken into consideration ; one, that 
the proper amount of friction should be given to the motive power, 
and the other, that the rope should last a sufficiently long time.” 
So far as the latter is concerned, it appears to me that our “ Mill- 
wright Worthy of the Name” would not be such a good judge as 
the “Scientific Mill Manager,” of ‘* R. N. N.’s” second letter. 

We now come to the next assertion of ‘‘R. N. N.” wherein he 
states—‘‘It has not unfrequently happened with this method of 
driving, that one rope has broken during its working,” &c. This 
is simply an assertion, and we are not told any particulars as to 
the state the ropes were in when they came down, and whether 
the breaking of the ropes was not due to gross carelessness. 
““R. N. N.” is apparently not of a scientific turn of mind, or he 
would know that for every effect there must be a corresponding 
cause, and also that your readers do not, as a rule, condemn a 
system because a correspondent first asserts something against it 
and then appeals to their imagination. 

With regard to the question of cost, “‘R. N. N.” writes: 
“* First we are told that a comparison as to first cost is entirely in 
favour of rope gearing as against any other form of driver, and 
also that the cost of maintenance is £5 per 100-horse power.” If 
by this he means that I told him so, I must again object to being 
made to say what { did not; what I wrote was, ‘* The cost of 
fitting up a mili with rope gearing is considerably less 
than toothed gearing, when the shafts to be driven revolve at a 
high speed, but the cost is about the same in other cases.” I 
might, however, have added that the use of bevel wheels, if of any 
size, is almost prohibited in the case of high speeds, and as, no 
doubt, our “Millwright Worthy of the Name” would admit as much 
provided he has not a large stock of wheel patterns, or several 
wheel moulding machines which he is anxious to see profitably 
employed. Many millowners who do not “assign to themselves 
the mechanical department of their work ” are beginning to see the 
matter in this light, and to understand that a millwright, whether 
he is worthy of the name or not if he is a wheelmaker, is an 
interested party in opposing the introduction of improved methods 
of driving, and experience has taught them, that where they have 
toothed gearing at work the services of the millwright will be often 
in requisition. Into such bad repute are bevel wheels falling, 
that I have sometimes great difficulty in persuading millowners to 
adopt them, in order to drive round a corner or in some other posi- 
tion where ropes are inapplicable. 

The cost of maintenance, as stated in my paper, is to be “‘made up 
of the cost of the renewal of ropes, and occasional wages for 
tightening them.” This cost was supplied by millowners having 400 
indicated horse-power distributed in different storeys of their mill, 
and did not include an extra cost for oil, no extraordinary extra 
supply being needed ; for if the pressure is distributed over a suffi- 
cient area, so thatit is not sufficient to squeeze out the lubricants, no 
extra oil will be required beyond that necessary to lubricate the 
extra surface, 

Judging from the paragraph of “‘ R. N. N.’s” first letter, now 
under review, and the following paragraph, it appears to me that 
your correspondent believes that the friction of a bearing is depen- 
dent upon the length of the bearing, thinking that because a long 
bearing has a greater amount of surface in contact, that there 
will be a greater amount of friction; but the friction is 
dependent upon the pressure with which the surfaces are pressed 
together. This is a law of mechanics, and is independent of the 
judgment of a “‘ Millwright Worthy of the Name;” therefore I am 
at a loss to understand why ‘‘R. N. N.” only made his bearings 
one and a-half times the diameter. Does “‘R. N. N.” mean us 
to infer from that, that he was incapable of calculating the amount 
of tension on his ropes, and so proportioning his bearings to the 
work they had todo? It looks strange, to say the least of it, 
that he has not been able to find out some other way of remedying 
a hot bearing than feeding it ‘‘at four points with a continuous 
stream of oil,” although he has had two years to meditate over 
the problem. ‘ 

Taking the next paragraph of the first letter, we are given an 
estimate of the cost of ropes for a mill having six line shafts, and, 
as I understand it, the whole of the power was taken off the fly- 
wheel on to a first motion shaft. = this estimate ‘‘R. N. N.” 
lands himself into a dilemma; but asI do not know the reason 
why the six shafts in the mill were not driven, either all or the 
greater part of them, direct from the fly-wheel, I can hardly be 
expected to get him out of his dilemma, having had nothing to do 
with his getting into it. It must, however, be apparent that if 
the power had to be distributed a long way from the prime mover, 
the cost of conveying the power will increase in a ratio propor- 
tionate to the distance it has to be conveyed, whatever sort of gear 
is employed to distribute the power. 

With regard to the table of experiments given in my paper, 
however incomplete as to number, the principle was certainly 
correct ; but I should have been glad if ‘‘R. N. N.” had given us 
his idea of the correct principle. This said table has fallen into 
the hands of Professor W. C. Unwin, and he, in his recently pub- 
lished *‘ Elements of Machine Design,” remarks, in a footnote to 

. 232:—‘*Some recent experiments by Messrs. Pearce give 
# (coefficient of friction) = 0°57 to 088 for ropes on ungreased 
grooved pulleys, and ~ = 0°38 to 0°41 when the pulleys were 
greased. The former values agree fairly with « = 07 assumed 
above.” We thus see that when the table falls into the hands of 
a gentleman qualified to see into its meaning, it is shown to prove 
calculations made on data ascertained by former experimenters. 
In the hands of “‘R. N. N.,” or in those of a * Millwright 
Worthy of the Name,” it is only ‘‘decidedly incomplete, and, 
judging from the method of performing the experiments, dubious 
in principle.” As to whether a 64in. circumference rope or a 5in. 
belt isto be preferred, must be left to the judgment of a **Millwright 
Worthy of the Name ;” anything I can say on the matter will be 
of no avail. I may, however, remark that I have known such a 
thing as a rope being preferred by mill owners. 

We now come to the details of the Samnuggur Jute Works. This 
paragraph is a misstatement of facts. ‘‘R. N. N.” says, “‘ We are 
not given the distance from the centre of crank shaft to centre of 
first motion shaft, nor are we told the diameter of the driven 
pulley.” The distance between the crank shaft and the first motion 
pulleys was shown on the drawing to be 44ft., and the diameter of 
the pulleys was shown to be Sit. on one side and 6ft. Gin, on the 
other, and, moreover, the number of the ropes was shown on the 
drawing and stated in the paper to be twenty-five, and not 
eighteen, as stated by “‘ R. N. N.” But, Sir— 

A man must serve his time to every trade 

Save censure—critics all are ready made. 

Apply some simple rules th ’ve got, by rote, 

With just enough of learning to misquote. 
Slightly altered. 


Whether a mass weighing 64 tons flying at a velocity of 3782ft. 
per minute through mid-air be in the opinion of ‘‘R.N. N.” 
mechanical or not, it may have something to do with the steady 
“turning” obtained by the use of rope gearing, and may enable the 
driven shaft to overcome any irregularity in the machines it has to 
drive. The rim of a fly-wheel is nearly in the same condition, and 
it is not generally considered unmechanical to use it. 

I should be sorry to have to demonstrate to your correspondent 
the small amount of power lost by the use of V grooves and ropes. 
I may, however, just point out that if there was much power 








absorbed we should have a large development of heat, and I have 
not heard of it being necessary to keep a “continuous stream of 
oil” on the ropes to keep them cool when working. Not having 
heard of that being necessary, I conclude that it proves that we do 
not ‘*‘jam” the ropes into the grooves. The ropes not bein 
**jammed ” explains the reason why we are *‘ dumb on this point, 
“R. N,N.” kindly allows me the right in my * aeane as agent 
for this method of driving, to give it all the prominence I can, but 
he waits the voice of some of our prominent millwrights to tell us 
that this is the driver of the future.” Well, Sir, I must say I am 
extremely obliged to ‘‘R. N. N.;” but as I brought the matter 
before the Institution of Mechanical Engineers, and as my paper 
was read before what I consider ‘‘some of our most prominent 
millwrights,” I was pleased to tind that they endorsed my views, 
148, Waterloo-road, Manchester, Oct, 15th, JAMES DuRIE, 





INTERCEPTION OF RAINFALL FROM SEWERS, 


Srr,—In your issue last week I am glad to observe that the 
“leap weir” system of interception has been introduced into the 
towns of Longton and East Vale by Mr. Baldwin Latham. 

Nearly five years ago I commenced the system exactly as 
described on page 260 of THE EscINrer, in the borough of 
Burnley, a town of about 50,000 inhabitants. The average rain- 
fall being nearly 45in., and having in view the reduction of the 
sewage to be purified to a minimum, and also the enormous cost of 
the double system in a town situated as Burnley, I had leap weirs 
constructed in the new sewers at every point where possible. From 
examination at various times during moderate and excessive rain- 
falls, the results exceeded my expectations, The sewerage scheme, 
which has cost £45,000, would have been much more expensive 
had not these interceptors been introduced. They are—as Mr, 
Latham says--a modification of the separator first adopted by Mr. 
J. F. Bateman in the Manchester Waterworks, 

Burnley was, I believe, the first town in which the above system 
was extensively introduced, and the results are so satisfactory that 
the principle is well worthy the attention of sanitary engineers. 

Town Hall, Blackburn, Oct. 13th. Wi.tiaM B, Bryan, 





EXCAVATOR FOR SINKING CYLINDER FOUNDATIONS, 

Sr1r,—I inclose herewith a sketch of an excavator, which, as it 
may prove of value to many of your subscribers, I trust you will 
find room for in your excellent paper. 

In the summer of 1875 { had to sink a number of brick cylinders, 
12ft. in diameter, for the foundations of a large railway bridge 
and other works, through coarse gravel, hard and compact enough 
to carry the Victoria Tower ; and for the purpose I had placed at 
my disposal several Milroy’s excavators, Kennard’s sand pumps, 
and Bull’s hand dredgers. But these machines, however well 
adapted for softer strata, were found entirely unsuitable. 

As resident engineer of the works, it devolved upon me to devise 
some means of executing them, and being dependent upon Jap 
workmen—who had to make their own tools from native steel ore 
to begin with—it was desirable that whatever was to be designed 
should be of simple construction ; and the sketch I now send you, 
although more elaborate, is only an improved form of the exca- 
vator then made, which cost but little either to manufacture or 
keep in repair, and was found to be both certain and economical 
in its action. During months of working it never once came up 
without a load, and the staging required for its working was of the 
most inexpensive nature. After the interior was excavated, in all 
cases the cylinder stood upon the strata as on a wall, and it was 
necessary to send divers down to pick the gravel from underneath 
the curb. (For illustration of the excavator see page 291.) 

The teeth, which are jin. diameter, and the dowels in the joints 
of the shaft, shown at a, are of steel; the remainder is of iron, 
The dredging rings are made from bars 3}in. by gin. The shaft is 
of rails fished together in the usual way, but with the bolt heads 
countersunk into the fish-plates, The sliding socket is of bar iron 
rivetted together, with pieces in the angles for clearance of the 
fish-plates and bolts. An extra fish-plate is fixed to the web of 
the rail, the lower end of which rests upon the catch ) while the 
excavator is at work. When the shaft is suspended, and the 
excavator resting upon the two brackets ¢, e, there should be an 
inch of play room between the lower end of the extra fish-plate 
and the top of the catch b. 

The relative height at which the two dredging rings are fixed is 
a matter which requires attention so that the teeth shall neither 
bite too much nor too little. Ordinary grain sacks will answer 
for the bags, but material more open in texture is preferable. The 
bags are sewn on inside the dredging rings, through the small holes 
shown on the sketch, in the line of those holes, both inside and 
outside the ring a hollow groove is hammered into the iron, and 
after the bags are fixed a piece of hoop iron is rivetted on the edge 
of the canvas to prevent abrasion, the cords for tying the bags 
are passed through small rings sewn on outside. A is a horizontal 
section through the excavator. B shows the relative height and 
form of the bottom of the dredging rings and teeth. C shows 
the excavator with the'bags removed ; 4 is a catch which falls into 
its place by the gravity of the weight c, and is disengaged by 
pulling the cord attached. D is the excavator when full and 
slightly raised to relieve the catch (in the view D, the weight 
and cord are both removed to show the form of the catch); E 
shows the form and mode of attaching the levers for turning the 
excavator. 

The mode of working is as follows :—Two single-sheaved blocks 
are fixed adjoining each other directly over the centre of the 
cylinder to be sunk, and, say 20ft. to 25ft. above the stage upon 
which the men work who are engaged at the excavator, a third 
single block is fixed in any convenient position so as to be out 
of the way. A rope is passed through one of the first-named 
blocks, thence through the last-named one, One end of the rope 
is fixed to the swivel f, the other end is weighted to counterbalance 
the surplus weight of the shaft, leaving only sufficient to load the 
excavator, Another rope is passed through the remaining block, 
one end of which is attached by a spring hook to the lifting chain, 
the other end is fixed to a crab winch. By means of the crab winch 
the excavator is lowered to the bottom of its shaft, the spring hook 
detached from the chain and attached to the swivel f, the chain is 
lashed to one of the levers to prevent its fouling, the shaft of the 
excavator is raised a few inches to allow the catch + to fall into its 
place, and then lowered ready for work, The men at the levers 
proceed to turn the excavator. If a firmly imbedded stone, say 
4in. to 9in, in diameter, is met with, the excavator will probably 
stick, the men at the levers hold the excavator tight against the 
obstacle, while the men at the crab winch raise the excavator ; if 
a stone of the former size, it will probably rise from its bed at once, 
if of the latter size it may have to be attacked several times before 
the teeth get sufticient hold. 

When the bags are supposed to be full, the excavator—and shaft 
—is raised clear of the bottom, the ropes, if twisted, allowed to 
uncoil, the catch disengaged and the cord held tight, the excavator 
again lowered, the spring hook detached from the swivel and 
attached to the lifting chain, the excavator raised to the stage, 
emptied on to a trolley or small sliding stage, and is ready for 
lowering again. If sand or other soft strata requires to be worked, 
the toothed ring is detatched and a plain one substituted, 

Public Works Office, Kobusho-Tokio, J. Diack. 

Japan, September 5th. 
WATER-WHEELS, 


Smr,—Can your readers give me counsel in my difficulty in 
connection with « water-wheel, placed in a corn mill under the 
following conditions :—For many years two wood water-wheels, 
without shrouds, have been working in the mill, the larger one 
11ft. 6in. in diameter oY 7ft. wide, and the smaller one 11tt, Gin. 
diameter by 5ft. wide. ‘The fall of the water is 5ft. The smaller 
wheel having fallen to pieces, the landlord ordered an iron wheel 
the same size to be put in its place, and accordingly an iron 
shrouded water-wheel, with floats to all intents like the old 
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wooden one, has been put in. The iron wheel works well at fifteen 
revolutions per minute, giving 127 revolutions to the barley stones ; 
but they will then only grind four bushels in three-quarters of an 
hour—which is not half the quantity that could be done with the 
old wooden wheel. The gearing is the same as was used with the 
old wheel. The wood wheel working by its side makes seventeen 
revolutions per minute, but we cannot get the iron wheel to run 
at that speed, Is the diiference in 7 caused by the extra 
weight of the iron wheel, by the shroud, or what? And how can 
the wheel be made to run at seventeen revolutions per minute ? 
Information will much oblige, especially if the difficulty can be 
overcome, and peace brought to A DistRacteD MILLER. 

October 18th, 

[We venture to doubt that our correspondent has given all the 
facts of the case. It is more than probable that some change has 
been made in the proportions of the wheel—as regards, for 
example, the distance by which the float boards clear the race, 
their angle, Xc. At least, his letter contains nothing which will 
account for the fa'ling off in power of the new as compared with 
the old wheel.—Ep. E.] 


JACKSON’S LINES. 

S1r,—In the session of April, 1875, I read before the Institution of 
Naval Architects a paper on a fogm for ships, combining a high 
flat floor with vertical entry and after draught, the run commencing 
forward of the mid-length and the entry ending aft of it. In 
the discussion that followed, Mr. John Scott Russell said of one of 
the drawings, that he could not conceive a form uniting more 
good qualities. ; 

I now send you a drawing of the small cargo steamer Tagadito, 
of 135 tons dead weight and 6000 cubic feet capacity, which has 
given excellent results, though the system was carried out in her 
to but a limited extent, and the hull is coarsely, though strongly, 
built in this country. Her length at load line to screw post is 
93ft., her beam 184ft., and her depth of hold 8ft., her engine has a 
single cylinder of llin. diameter and 12in. stroke, indicating, with 
115 revolutions and 60 lb. pressure on boiler, under 30-horse 
power, The 4}ft. screw was uot made for her, but, with the 
machinery, was taken from a vessel of half her size... She con- 

"ery 








sumes 1 to 14 tons of coal in 24 hours. With a displacement of 
120 tons, she steamed four hours continuously on a trial trip, at a 
rate of over 6} knots, yielding, by the Admiralty formula, a 
coefficient of 198, that of her Majesty's frigates being but 165, 


according to the hand-books, This result I attribute to the 
“solidity ” of the water in which the screw revolves, as the water 
feeds the screw directly, instead of having to find its way round a 
deep full floor. For in smooth water at a slow speed, her fine 
lines forward would help ber little ; though with 100 tons weight of 
cargo on board, they enabled her to beat down tbe China Sea, 125 
knots dead to windward in 36 hours, in a wind and sea against 
which a higher speed than 6 knots would have been useless. She 
takes no water on board forward, has never shown her screw above 
water or felt the pitch of asea. Running with a strong breeze at 
10 knots, her helm scarcely needs tending, though she can be 
turned so quickly as to appear made fast by the head. 

The form is evidently not that of least resist in 
water, but examination will show how much less than the usual 
form it would be affected by all the variations of wind and sea, by 
the absence of cargo, by its weight, or by its disposal ; indeed, in 
vessels on this system, ballast would no Liner be a necessity, and 
+ sl difficulty of stowage would be reduced to the trim of the load 
ine. 
the form solves the Admiralty problem of easing motion and 


+h 





raising weights without losing stability —the metacentre being | 


raised with the centre of gravity—and in doing this, as not only 


the weights, but the flat of the floor is raised high above the keel, b 


the water is allowed free course to the screw, as in the tunnels 


proposed by Mr, Griffiths, and, whether the vessel carry cargo or | from the charge. 


+ ualled steering qualities are gained. 
e 
drawing shows how the difficulty of shaping the timbers below 
was avoided by building up the garboards solid, giving great 
strength but adding to the weight. In iron, the curves of the 
frames would present little difficulty, and bilge water would run 
into the interior channel, saving cargo and t ge. The fi 

of the lower part of the after Rens is only limited by machinery 
space and strength of structure, and as far as regards stability there 
is no necessity to place the machinery low, 

Fig. 3 shows cross sections of a Tagadito more to the system, 
with a 6ft. screw and the flat of floor raised another foot. Beam 
is added to make up the displacement lost, the area of the 
immersed midship section remaining the same, The measurement 
capacity is much increased, and even the weight capacity, at the 
same proportion of reserve of buoyancy and safety. Fig. 4 shows 
cross section of a 72ft. tug boat in contemplation, the small dis- 

lacement admitting a still higher flat of floor, and a still larger 

y of undisturbed water to the screw; the result pe or 

being a saving of a fourth or a third of the power ordinarily 
required to do the same work, our experience leading us to ex! 





more from the density of the water by which the screw is fed, than | 


from the power by which the screw is driven. Further particulars 
of the system may be found in the paper above alluded to. 
Manilla, October, EDWARD JACKSON, 





PURIFYING IRON. 

S1r,—A ferment is visible within the sometime stagnant pre- 
cincts of Cleveland. The rather startling, certainly simple, and 
practically valuable disclosures of Mr. Be! ep | up to an 
effectual and commercial solution of the problem of how best to 


bring Cleveland ‘‘ p 


” within the heaps of steel-producing 
i 4 excited P 
t 


materials, along with a sense of pleasure and surprise 

thing that of jealousy and chagrin. It was asserted 
in the discussion on his paper read at the last meeting of the Iron 
and Steel Institute, with more of petulance than prudence, that 
there was nothing new in the washing of iron with oxides, whereas 
it is in the very novelty of this knowledge we find the interest 
and utility of the process. What was the full measure of our 
prior information? (1) That the 1} per cent. of phosphorus in the 
pig was, by process of puddling, reduced to ‘3 per cent. in the bar. 
(2) That the higher the quality of fettling, and the more careful 
the puddling, the more complete its elimination, (3) That analysis 
proving the presence of phosphorus in the cinder, the universal 
deduction wasthat oxide was the active cleansing agent. This know- 
ledge is not a part of Mr. Bell’s discoveries ; before them we had no 
exact knowledge why iron allied with liquid cinder in a steel 
furnace, did not give up its phosphorus, nor how to make steel 
from Cleveland pigs without the intervention of puddling, partial 
or complete, 

We had no settled views, or recorded observations, tending to 
solve the phenomena of the variable action of phosphorus under 
change of temperatures. It was not known that at a given tem- 
perature, the iron and cinder mixing, the release of the phosphorus 
from the iron is almost instantaneous and complete, and is best 





| effected in the open air. We had not a remote conception that 


steel was to be made from Cleveland pig direct of a high quality, and 
far within the confines of jal success ; nor that puddling, 
the cardinal feature of the Cleveland creed, would be omitted 
under a steel dispensation. But all this we know now, it is infor- 
mation fundamental and vital to the complete solution of a great 
problem ; and with all deference to the carping criticisms of beaten 
and barren thinkers, I think much of it is not only “‘ new, but 
true.” 

Mr. Bell has shown us when, and under what circumstances, 
phosphorus will leave the iron ; and when, and under what condi- 
tions, it will re enter the iron—he has explained the law of inverted 
affinities—has said why, and when, the refined iron should be 
divorced from its cinder, and furnished such essential detail as to 











With vertical sections forward to take head seas smoothly, | 


make what appeared hopeless a reality. Prior to this, no useful 














steel had been made from Cleveland pig without the intervention 
of puddling. No one was, or is, prepared to conduct a manufac- 
ture with profit, or any other system. But steel has been, and is 
being made of the best qualities, and with such facility as to place 
the commercial fitness of the process beyond question. No anterior 
knowledge was equal to this. Mr. Bell has accomplished it. 

Ina letter written to one of your contemporaries Mr. Howson claims 
consideration, as a pioneer of twelve months’ standing, seeking to 
solve the mystic art of puddling at low temperatures, but neither 
the period of his labours nor the result of his researches is very re- 
markable, and he certainly furnishes no clue that did not previously 
exist. It is at best a vague statement that he found phosphorus 
leave the iron at low temperature ; it certainly becomes important 
by the light of Mr. Bell’s experiments—but that is rather late for 

| the pioneer—that all who have run the gauntlet of the troubles of 
rotary puddling know, to their cost, many of the curious, but ever 
eccentric, issuesof lowtemperature. And now toexalt this knowledge 
to the dignity of either a discovery or an advantage is an illusion 
that nothing but time and experience will remove. If, however, 


{ any practical results in advance of others had been developed, some 


plea might be sustained. The only tangible evidence Mr. Howson 
affords us is, that he produced a puddled iron containing ‘15 per 
cent. of phosphorus, which is certainly not without a parallel in 
the annals of rotary puddling. 
Some four years ago Mr. Crampton proved a more perfect elimi- 
nation of phosphorus, and by the very means so minutely described 
y Mr. Howson in his paper—that of cutting off the fuel during 
part of the process, and carrying the latter on by the heat evolved 
Cleveland iron, prepared ially for steel, 


had its phosphorus reduced to ‘02 per cent., and the steel produced 
dito is built of wood, and the midship section in the | 


was of most excellent quality ; yet for many reasons he was not 
| enamoured of his discovery, but he anticipated Mr. Howson and 


| outstripped his results. 


Still earlier than this, Mr. Spencer patented and proved the 
| possibility of refining with melted oxides, securing by experiment 
; and proving by analysis, thealmost total expulsion of phosphorusfrom 
| the bar. I regard him as pre-eminently the pioneer in the use of 
| melted oxides, whether for refining or puddling, he showed an 
| advanced knowledge of the action of phosphorus at a lower tem- 
| perature than what is used in puddling, and his opinions were not 
only clear, but pronounced ; but this cannot affect the novelty or 
impair the importance of Mr. Bell’s discoveries. 

A second spirit, more potent than the first, claims to have 
| covered the whole ground by a patent of ten years’ standing, or to 
| have initiated in 1867 all that Mr. Bell proposesin 1877. At least 
| there is modesty in this, but patents are rather the portents of 

what is pending, than the pledges of what is done. And judging 
by the extracts given in a letter recently published by Mr. 
Gjers, they do not encompass even in supposition the pre- 
visions of Mr. Bell. I have seen the theory of advancing 
| towards boil put in practice and fail (better to puddle out- 
| right); the cinder in such condition is not distinct, and 
| the phosphorus goes back to the iron. The secret of Mr. Bell’s 
| success lies in the discovery of refining by immediate contact, being 
| at once simple and = ne ihe will not add 2s, per ton to the cost of 
| the pig—next in the knowledge of how the elevation of heat 
| reverses the direction of phosphorus, demonstrating the necessity 
| of separating completely the metal from the refining cinder. I 
fail to find any trace of this in Mr, Gjers’ extracts—but there is 





} 
| 


all the distinction maintained between the two proposals that will 
ensure on the one hand a manufacture of profit and success, on 
the other a costly abortion. The dispute is not apretty one as it 
stands; better to make a virtue of necessity, and admit in this 
case Mr. Bell has no rival. OXIDE. 
London, October 24th. 
BOILER CORROSION. 
S1z,—The following is the official annlysis of the water supplied 
to a boiler of mine—only put down in 1874—which is pitted all 
over the shell plates, below the water-line, in patches about the 
size of a sixpence, to the depth of nearly jin. These plates are 
B.B. Bloomfield. The plates composing the front portion of the 
flues are of steel and are also pitted, not so thickly as the shell, but 
even deeper, in small round holes from jin. to sin. deep, having the 
appearance of centre-punch marks. The expansion rings of channel 
iron connecting the flue-plates are eaten away in the same manner 
as the shell. The boiler is fed from—and directly by the pressure 
of—the town’s water supply. The water contains, according to 
analysis, in 100,000 parts of water, the following :— 
8'1120 fixed matter {°F Which OT ie inorganic, 

The inorganic matter contains :— 

0'4470 chloride of sodium, 

0°3230 sulphate of soda, 

0°1360 sulphate of —_ 

0°0260 carbonate of potash, 

0°7710 carbonate of lime. 

0°1850 carbonate of magnesia, 

0°1640 carbonate of protoxide of iron, 

0°3550 silicic acid. 








2°4070, 

Any advice I may receive as to a possible method of neutralising 
the injurious constituents of the water and preventing further 
damage to the boiler, would be esteemed a favour, W. D. W. 

October 18th. 








Kine’s CoLLEGE ENGINEERING Socrety.—At the first ordinary 
meeting of this Society, held on Friday, the 19th inst., the 
President, Mr. A. P. Guiness, in the chair, Mr. Alliman read a 
paper on “‘ Docks,” The writer commenced his observations by 
pointing out that docking accommodation was one of the necessary 
requirements for a mercantile fleet, and proceeded to give a 
detailed description of wet docks with their necessary foundations, 
walls, gates, and approaches. He then briefly sketched the history 
and described the ensions and peculiarities of some of the chief 
docks in Great Britain, commencing with the Greenland Dock, 
known in the year 1660 as the Howland Great Wet Dock ; at 
which time it was about 1070ft. in length from east to west, 
end 500ft. in width, the depth of water being 17ft. He then 
proceeded to describe the graving dock; and discussed at some 
length the best means for overcoming quicksands and springs in 
building the foundations. He also described the formation and 
use of floating dry docks, which he stated were first used by a North 
Sea captain, in the Bay of Cronstadt, during the reign of Peter 
the Great. In concluding his remarks, Mr. Alliman, specially 
directed attention to the new “‘depositing dock,” now in course of 
construction for the Russian Government by Messrs. Clark, Stand- 
field and Co,, of Westminster. 





LivERPOOL ENGINEERING SociteTy.—This society held its usual 
| meeting at the Royal Institution, Liverpool, on the 24th inst., Mr, 
| C. Graham Smith, president, A.L.C.E., in the chair. A piper, 
| ‘On the Water Supply of Towns,” was read by Mr. C. Jerome 
| Tisdall, B.A. After considering the historical aspect of the ques- 
| tion at some considerable length, the author went on to point out 
the various methods of analysing water, and the various means 
employed to determine its fitness for domestic and manufacturing 
purposes. He stated that well water derives its characteristics 
from the strata through which it passes, Thus, if chloride of lime 
is met with the water becomes saline; if salts of lime, hard; and 
if carbonic acid, sparkling and pleasant to the taste. River water 
has its quality governed more by circumstances affecting the sur- 
face of the land which supplies its waters. He stated that the 
principle on which artesian wells act is that very well known by 
the expression that “‘ water finds its own level;” and by the aid of 
a diagram he explained the action of the impermeable strata forming 
a natural basin, and filled in with a permeable one through which 
the water percolates, and stated that the outer edge of the imper- 
meable strata is termed the ‘‘ outcrop,” and that the supply to be 
anticipated from wells is governed by the area enclosed by this 
outcrop, the amount of rain, and the nature of the permeable 
strata. If it consists of fissured and rugged surfaces, nearly the 
| whole rainfall may be stored; if moorland and hilly grass land, 60 
| to 80 per cent.; whilst if flat cultivated land hardly 50 per cent. 
| can be depended upor. 
| IRRIGATION IN INpJA.— We are not a little pleased to find so 
} eminent an authority as Sir Arthur Cotton holding opinions 
| identical with those to which we have already given expression 
concerning the relative value of irrigation and railways in Hin- 
dustan. Sir Arthur delivered an address to the Liverpool Chamber 
of Commerce on W ednesday, in which he said that his views were 
diametrically opposed in every important particular to those held 
by the officials of the India Office, both past and present. The 
Duke of Argyll, speaking on the subject not long ago, alluded 
to his—Sir Arthur’s—opinions as mere visionary ideas, but he 
thought that was hardly the way to dismiss the opinions of one 
who, like himself, had had over forty years’ experience as a civil 
engineer in India, and who had been engaged in the construction 
of two of the most extensive and successful irrigation works in 
that country. Sir Arthur proceeded to give the results of the 
irrigation works carried out up to the present time. The district 
of Tanjore, for instance, since the water had been introduced, 
had gone on in one uninterrupted chain of improvement. The 
revenue had increased from £430,000 a year to £750,000; 
the population was nearly doubled; and it was now, with 
only one exception, the most flourishing district in the whole 
of India, That exception was the district of Godavery. 
In 1846 is district was in such a miserable state that 
the Government feared open rebellion, and he was sent down there 
to report, and to project works for the improvement of the land. 
They were five or six years in constructing the head works and main 
channels of the canal, and the continuation of the works had occu- 
ied from that time to the present. The Godavery district had 
increased two and a-half fold, and now was the most thriving dis- 
trict in India. In fact, the only three districts in the Madras 
Presidency where irrigation works had been adopted were now 
yielding a net profit to the Government of 15, 21, and 87 per cent. 
respectively. But in addition to the value of canals for irrigating 
s, they were available for transit; indeed, he had come to 
the conclusion of late years that cheap internal transit was even of 
more importance to the people than was irrigation, as by this 
means the whole interior of the country would be developed, and 
as far as the north-west provinces were concerned, all that fertile 
grain-producing country would be afforded cheap and com- 
munication with Calcutta, and so be enabled to supply the 
— market. At present this was impossible, owing to the 
high railway charges. The irrigation works so far carried out 
had cost on an average about £2 an acre, and the return on 
this in extra crops had been quite 100 per cent. Contrasting 
canal with railway works, Sir Arthur said that in Madras the 
Government had spent 14 millions on railways, and the return was 
about 24 per cent.; but had this prevented the famine? In the 
same presidency there were three districts returning from 15 to 40 
per cent. on the outlay for irrigation works, the land was over- 
flowing with plenty, the people were prosperous, and immense 
quantities of grain were sent to the relief of the famine-stricken 
districts. In conclusion, he urged that if the Government would 





only develope the resources and revenues of India by means of a 
complete system of irrigation—for that he held to be the only 

inqeerins the country — they would 
India in many ways, 
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TO JORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this nm, must, in all 

cnn te queesonee by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. f 
©,” All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 

geod faith. No notice whatever will be taken of anonymous 
communications, 

ILkeston Viapuct.—IJn our description of this Viaduct last week, the naine 
of yh ia engineer, Mr. 8. Abbott, A.1.C.8., was in error given as Mr. 


to 


8. Abbot. 

Hoxt's SteaM Sreertnc Gean.—We are requested to state that the steering 
gear illustrated in our impression for the 28th ult., is manufactured by 
Messrs. tson, Osbourne, and Co., Bngineers, Glasgow. 

F. H. T.—We perfectly remember the passage to which you refer; but if we do 
not mistake, our daily contemporary was severely handled for his biuaders 
at the time, and wt is hardly worth while to revert to the subject now. 

Constant Reaper.— We cannot wentify the paper to which you refer from 
your very meagre description, but we fancy you will find what you want 
concerning chimneys in our empressions for Jan. 16th and Sept. 25th, 1874. 

Inis.—You have not enclosed your card, and we cannot insert anonymous 
communications. But it appears besides, tous, that you have not read an 
article which appeared in our impression for Oct. 12th, entitled, ‘° Where 
Shall the Obelisk Stand?” wm which you will sind much that you have 
written anticipated, 

T. D. M. K.—We are not aware that Cleopatra's needle has met with any 
disaster. It was, according to the iast accounts, lying safe enough in 
Ferrol Harbour, Such a barge as that shown in your sketch would have 
gone to the bottom in such a gale as that which compelled the Oiga to cust 
the Cleopatra adrift. 

J, G, (Cookstown).—The diagram is a very good one, and shows that the 
steam is used to advantage. The wave line to which you refer is caused by 
the momentum of the parts of the indicator which produces some oscillation 
in the spring. If you will throw a weight suddenly into the pan of a 
Saiter’s weighing machine you will find the index make two or three 

illations. A hat similar effect ws produced when the steam 
pressure is suddenly thrown on the piston of the indicator at the beginning 
of the stroke. 








BOILER COMPOSITION. 
(To the Bditor of The Engineer.) 
Sir,—I shall be much obliged to any of your readers who will tell me 
if Nacniare’s composition for preventing and removing incrustation in 


steam boilers is used in England, and if so, with what results ? 
London, Oct. 23rd. 
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THE BLANTYRE COLLIERY EXPLOSION, 


On Thursday week an explosion occurred in the Pemberton 
Collieries, near Wigan, by which thirty-six persons were 
killed. On Monday morning an explosion occurred in one 
of the Blantyre coal-mines, near Glasgow, by which over 
200 men—the precise number is not yet known—have lost 
their lives. Itis quite unnecessary that we should here give 
any description of the circumstances attending and following 
on each catastrophe. They have been fully recorded in the 
daily papers, and the closest examination of the reports 
which have reached us fails to show that there was anything 
exceptional or peculiar about them. We have two ordi- 
nary gas explosions to consider, with nothing to single 
them out or to distinguish them from the hundreds of 
other explosions which have filled the churchyards of our 
coal-mining districts with graves, or left hundreds of 
weeping widows or starving children dependent on the 
bounty of the public or the parish rates for sustenance. 
Mr. Macdonald, the miner member of Parliament, 
addressing a meeting of miners at Hanley last Tuesday, 
did not hesitate to assert that those who died by 
colliery explosions were “murdered,” and that in the 
desire for cheap coal their lives were sacrificed. Mr. 
Macdonald thinks strengly, and speaks without discre- 
tion. We have no desire to follow the path which he 
has taken, or to echo his sentiments. He is distinctly 
wrong when he asserts that loss of life results from the 
desire to obtain cheap coal; but he was not quite so far 
from the truth when he asserted that those who are slain 
in our coal mines are “murdered,” The word bears more 





meanings than one, and no doubt Mr. Macdonald did not 
intend to assert that those men who lost their lives in the 
Blantyre pit were wilfully done todeath. I+ can be shown, 
we think, that the search for cheap coal has nothing to do 
with their deaths; but it remains to be proved that neither 
of the explosions to which we have referred resulted 
from such a disregard of obvious facts as approached 
to criminal negligence on the part of some __per- 
son or persons in charge of the Blantyre and Pem- 
berton pits. A coroner’s inquest is now being held 
on the bodies of those who were killed in the last-named 
mine, and therefore we shall not further refer to it here. 
But, fortunately or unfortunately, under the Scotch law 
no coroner’s inquest can be held on the men killed at 
Blantyre. A special Government inquiry must be con- 
ducted to ascertain why they died, and we can therefore 
speak freely, and re-assert on purely scientific grounds the 
extreme probability that the explosion was the result of 
the neglect of some person or persons to provide against 
a contingency which was to the last degree likely to occur. 
We much fear that this truth will be overlooked in the 
forthcoming investigation, as it has been overlooked a hun- 
dred times before; and we call attention to it now, 
so that none concerned may hereafter plead forgetfulness 
as an excuse for not making a searching inquiry in the 
proper direction. 

It has been known for years that a sudden fall in the 
barometer is almost certain to be followed by one or more 
colliery explosions, unless great precautions are taken to 
prevent them. ‘The cause is simple, and should be obvious. 
In all fiery mines gas is continually escaping from cracks 
and fissures in the coal seams. The quantity of this gas 
which will escape in any given time is to a great extent 
determined by the pressure of the atmosphere. If this pres- 
sure falls, the gas for a time escapes rapidly; if the pressure 
rises, the flow of gas is retarded, until an equilibrium is 
established by the accumulation of more gas in every 
cranny and fissure. This point reached, the discharge 
goes on at the normal rate. The ordinary ventilation of a 
mine should be, and generally is, quite competent to 
prevent any considerable accumulation of gas in the 
workings, save in out-of-the-way "gy 8 and then 
the safety lamp is used; but it is the duty of every 
manager the moment the safety lamp tells him that 
gas is accumulating to take measures for introducing more 
air into that portion of the mine indicated. In this way 
immunity from explosions can be practically secured. The 
gas as it escapes is swept off by fresh air and carried away 
up the upcast shaft. But when the barometer falls suddenly 
the conditions of equilibrium which previously existed in 
the mines are disturbed, and enormous quantities of gas 
are discharged from the coal with considerable rapidity ; 
and unless the ventilation is ample, this gas is certain to 
accumulate about the roofs of the workings, and thus 
places which at one hour may be quite safe, will be an 
hour afterwards as dangerous as a powder magazine. So 
much for the philosophy of the relations between the 
barometer and colliery explosions. It is with a practical 
truth that we have just now most concern, and this truth 
is that it has been proved to demonstration by the researches 
of Mr. Negretti, and of many others extending back as 
far as the year 1855, that when the barometer falls 
sharply, imminent peril ensues to all engaged in 
working in fiery mines. This truth has been reasserted 
over and over again, and no colliery manager is justified 
in pleading ignorance of a well-established fact, a know- 
ledge of which it is essential he should possess. This being 
the case, it becomes obvious that the first duty of the 
manager of afiery mine is to watch the barometer and 
take his measures accordingly. A sudden fall in atmo- 
spheric pressure will justify him in adopting the most 
stringent and energetic measures to protect the lives of the 
workmen under his charge. A mine manager who found 
the barometer fall half an inch in two or three hours, 
would be perfectly justified in drawing every man out of 
a pit about the ventilation of which he was in the smallest 
degree doubtful. Without resorting to this extreme 
measure, it is his duty to see that all rules concerning the 
use of safety-lamps are rigorously enforced. No naked 
light should at such times be used in any part of a dan- 
gerous mine. Fans, where they are employed for ventila- 
tion, should be driven faster ; brattices should be care- 
fully looked to; every leaky door or defective air-way 
should be set right. Never for one moment should the 
manager lose sight of the fact that a falling barometer 
means danger, and all his measures should be taken ac- 
cordingly. It is not saying too much when we assert that 
if the greatest care be not used, an explosion will surely 
happen in such mines as those at Blantyre; unless, indeed, 
something conveniently called “chance” happens to pre- 
vent a catastrophe. 

The most important question, then, that can be asked 
during the forthcoming Government inquiry into the 
Blantyre explosion is, in brief—Was the fall in the baro- 
meter which took place on Sunday afternoon and night 
observed by the managers, and was the warning which that 
fall conveyed acted upon? This question must be asked. 
Attempts to explain the explosion by falls of the roof, 
the improper use of naked lights, &., are in the first 
instance quite out of place, however useful they may 
be subsequently, when the really vital question has 
been satisfactorily answered. It is a known fact 
that when the barometer falls suddenly explosions 
occur in fiery mines, The barometer fell sharply 
on Sunday afternoon, and on Monday morning 200 
men and boys were killed in the Blantyre pits. The 
logical connestion is perfectly clear. A certain event is 
always followed by another event, unless well-known pre- 
cautions are taken to prevent the sequence. The first 
event takes Pecan Deel » , the fall of the barometer ; the 
second event—namely, the explosion—in due course suc- 
ceeds. The rational deduction is that the necessary 
precautions were not taken. It is true that under some 
circumstances no human foresight will prevent an explo- 
sion, and it is, of course, possible that the warning 
conveyed by the barometer at Blantyre was understood in 
its full importance, and acted upon. So much, it is proper 





to say, has been asserted—we hope with perfect truth. We 
have no desire to condemn the managers or overmen of the 
pit unheard, or, indeed, to condemn them at all; but it is 
our duty to insist that a strict inquiry shall be made into 
this matter, and that the relations between a fall in 
atmospheric pressure and the escape of gas in coal pits 
should not in this case be passed over as a curious scientific 
question of no practical value. It is quite true that the 
question is of considerable scientific interest, but its prac- 
tical importance is so much greater that every working 
coal miner and every colliery proprietor in the kingdom 
is intensely concerned in it, and we repeat that any inquiry 
which does not take the action of the managers of the 
Blantyre pits on Sunday night and Monday morning into 
consideration will be incomplete and unsatisfactory. It is 
due to these gentlemen, as well as to the public, that it 
should be made clear that the warning supplied by the 
barometer on Sunday night was seen and acted upon. 
When this has been proved, it will be time enough to seek 
for recondite causes for a very lamentable catastrophe. 


THE IMPORTATION OF FOREIGN LABOUR. 

Competition has assumed a comparatively novel form. 
Hitherto it has borne most severely on the capitalist, 
although it has not spared the workman; but under its 
new guise the workman alone will suffer, while the 
capitalist finds in competition a way to escape from sore 
trials and perplexities. The union of large bodies of 
workmen with a common object and considerable pecu- 
niary resources, practically reduced the master or 
capitalist to helplessness under certain very ordinary con- 
ditions ; and nothing but the stubborn determination of 
the consumer to buy cheaply or not at all, has sufficed to 
—_ the demands of working men in the matter of wages 
within bounds. This state of things might endure for 
ever, so long as the capitalist was compelled to obtain 
workmen from the ranks of the trades unions. Once exempt 
from this thraldom, however, the position of the two 
parties would undergo a radical change. Were the master, or 
capitalist, free to pick and choose men where he liked, he 
might dispense altogether with the services of union 
hands, and he would be nearly able to settle what wages 
he would pay. He would not be quite able, however, to 
do this, for reasons which must be too obvious to require 
explanation, based as they are on the law of supply and 
demand, and the fact that capitalists compete freely with 
one another. But apart from this limitation, he would 

powers which he does not possess so long as he is 
dependent on trades unions for his labour. It is a 
significant fact that the importance of this proposition is 
at last beginning to be understood by the masters. 
The obvious solution of all difficulties caused by 
strikes is, as regards the capitalist, to obtain men who 
will work for less wages than the strikers demand ; and 
if these cannot be had at home, then let them be brought 
from abroad. It is well known that workmen in England 
obtain far higher wages than would satisfy a Frenchman, 
a Belgian, or an Italian. If then Frenchmen, Belgians, or 
Italians can befound who are ready to work at their regular 
wages in England, the English working man will have to 
submit to accept lower wages than he might otherwise be 
induced to take, or else to go without wages atall. This is 
precisely the condition in which the masons of London, 
recently employed on the New Law Courts, find them- 
selves at present. These men are out on strike, and 
Messrs. Bull, the contractors, have sent to Germany and 
Italy for masons to take their place. Some of these have 
arrived, and about 100 more are expected. Again, sixty 
American masons have been imported to finish some 
works in the Temple. Nor does the matter end here. 
Negotiations have been in pro for some time 
between Staffordshire builders and Germans, who have 
offered to take contracts for work to be executed in 
England, and to carry these out with their own men, 
imported into this country for the purpose. It is evident 
that the, British workman has incurred a very grave peril, 
and it is well that both masters and men should under- 
stand very clearly what the importation of foreign labour 
means. 

It has invariably been assumed that Englishmen are, on 
the whole, the best working men in the world, doing more 
work, and doing it better than those of any other nation, 
always, be it observed, excepting trades in which art and 
subtle dexterity in the use of delicate fingers played an 
important part. Nor is the assumption ill-founded. The 
universal experience of those who have had to deal with 
foreign workmen either in this country or their own is 
that, class for class, they are inferior to British working 
men for the purposes of production. This being the case, 
British capitalists will do well to bear in mind that, 
although they pay smaller wages than they would pay to 
their own countrymen, the foreigners would probably 
be overpaid if they received as much as Englishmen ; 
and the first point which any one who proposes to import 
a large number of Belgians or Frenchmen will have to 
consider is how much, or, rather how little, wages it will 
suit him to give to these men. If the British workman 
were no better than the foreigner, then it would be all 
pale sailing for the master. Under certain circumstances, 

owever, it is quite possible that the master would do 
much better to his own countrymen what they 
demanded than import cheap labour from the Continent. 
On the other hand, however, if care be used in the selec- 
tion of the men imported, the master will have nothing to 
fear, and the British workman will be brought face to face 
with a dangerous rival. 

So much for the capitalist. As regards the British 
working man, he will do well to pause and consider what 
anything like a considerable importation of foreign labour 
will entail. It is quite possible that, in the first instance, 
very great difficulties may be encountered by the masters 
in obtaining foreigners, or, having obtained them, in 
inducing them to remain among people whose language, 
manners, and climate are all strange to them. But, on 
the other hand, it must be borne in mind that Germans, 
at all events, have always shown a wonderful power of 


adapting themselves to new social conditions; that they 
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are great emigrants, and are possessed of no small strength 
of will. If one hundred German masons come to London, 
and like it and their wages, they will soon be followed by 
another hundred, and it 1s quite on the cards that so many 
German workmen of all kinds may appear in England 


pelied to give way in wages disputes or starve. It must 
not be forgotten that at present there are thousands of 
German and Belgian workmen all but starving. The best 
as well as the worst of these men would look on a few 
months employment in London or any of our large towns, 
as an enormous piece of good fortune. The opportunity 
for the capitalist is all that he could desire, the situation 
being simply perfect, while it is as bad as it can be for the 
men. We have often shown that strikes are, in their 
essence, speculations, in which the men invariably lose 
their money, notwithstanding that they sometimes obtain 
an increase of wages; but a strike which may possibly be 
followed by the importation of a flood of foreign labour, 
is surely, of all speculations, the worst that the working 
man could go into. 

We have actually heard it argued that the action of the 
capitalist who imports foreign labour is immoral. Buta 
moment's reflection should show that it is not immoral in 
any sense or way. There are only two arguments that 
can be urged against it, the first being that it is wrong to 
starve our own people to enrich foreigners, the second 
being that we might, to a certain extent, leave the nation 
‘dependent on foreign aid for the production of necessaries 
which could better be made or produced by English 
hands. In point of fact,neither argument possesses any 
weight. 
workmen to other countries. Thus, for example, many of 
the earlier French railways were made by English con- 
tractors who employed only English navvies, and to this 
no national British moralist has ever taken exception. At 


We have never hesitated as a people to send + 


this moment there is a vast population of foreigners , 
among us who work hard for a living, but we have never | 
heard it urged that there was anything immoral in the | 


employment of a French cook, or a Swiss watchmaker, ora 
German tailor, although for every such man employed an 
Englishman must be left without work. The immorality 
then, if there is any, must consist not in giving foreigners 
work, but in importing them, which issimply absurd. Jn 
a word, the statement will not bear a moment’s examina- 
tion. As to the second argument, it will be seen that it 
is equally groundless. If the consumer is better served by 
an alien than by a fellow-subject, we see nothing to 
deplore in the fact that he prefers to employ the former to 
the latter. In one word, the labour question is a free 
trade question, aud can only be dealt with assuch. A 
strict analogy can be found between it and corn or other 
breadstufis. Labour is a necessary of life; no community 
can dispense with it. Soiscorn. If English farmers are 
unable or unwilling to supply wheat except at a certain 
price which he who lives by eating bread would not or 
could not pay, he would be perfectly justified in going to 
any one else, save the British farmer, who could let him 
have wheat at a more moderate price. In like manner, if 
those who live in houses assert that they cannot or 
will not pay the price that their countrymen demand 
for building them, then, as 
those who want houses are quite justified in applying to 
Germans or Frenchmen, and asking them to build their 
houses for them. The London masons are using every 
effort to prevent foreigners from coming to London to 
take their place. The effort is about as legitimate as 
would be an attempt on.the part of the British farmer to 
induce his American rival to keep up the price of grain. 
These may be said to be elementary truths ; we write 
them because we know that they will be seen and read 
by men who sorely lack enlightenment on great ques- 
tions. In the present day labour can with the utmost 
ease be transferred from place to place—exported, shipped, 
or sent by rail like any other commodity. Hence lies the 
great danger for the British working man. If the capi- 
talist once begins to taste the fruits of cheap labour, he 
will enjoy them to the full. We have too much respect 
and liking for the British workman to contemplate with 
pleasure the idea that his place may be taken here to any 
extent by working men from other nations; but we 
cannot shut our eyes to the fact that there is a probability 
that foreign labour will in future be largely imported. 
Nothing but rational action on the part of those most con- 
cerned can prevent a consummation which we, at least, do 
not desire. All attempts at either intimidation or dis- 
suasion are futile, and unworthy of those who make them. 
Let the door be once opened, and foreign labour admitted, 
and no man living can say to what extent the tide may 
rise, or how many English tradesmen may be engulphed 
and overwhelmed in it. 
THE KRISHNA SHOAL LIGRTHOUSE. 

Tur as yet unexplained disappearance of this lighthouse has 
given rise to many conjectures as to its cause. We have 
rece.ntly obtained from the contractor for its erection such infor- 
mat on as may enable us to consider the several hypotheses put 
forward in the published reports. Up to the date of our latest 
inquiries no despatch explanatory of the mishap has been 
received at the India-office. This delay is readily accounted for 
by th e fact that until the monsoon has abated it will be impos- 
sible to make such examination on the former site of the light as 
will ena‘ble engineers to arrive at any definiteconclusion. The most 
general y accepted surmise is that the shoal upon which the light 
was placed has been scoured away by some newly-induced cur- 
rents. The information we have received does not incline us to 
accept this view. Ifthe reef was so scoured, the large base of 
the structure and its low centre of gravity would have caused it 
to stand, even were the piles completely disembedded, and it 
would descend as the sand was washed away below the pile 
screws without any risk of upsetting, as did the Fleetwood Light 
of similar description in Morecambe Bay; but when the dwelling 
platform had so descended far enough to encounter the force of 
the waves, the resistance then offered vould doubtless cause its 
overthrow. In such a case, it is necessary to consider to what 


extent the shoal should have been washed away to allow of such a 
result. First there are the 24ft. to which the piles were screwed, 
which must be removed before any descending action could com- 
mence, The platform stood 30ft. above high water; sa that a 


houses must be had, ! 





within the next year or so that the unions will be com- ! of 34ft. 








wave of 20ft.—an unusual occurrence in the Gulf of Martaban 
—would still leave 10ft of clear height which the building must 
subside before the sea could strike on the solid. Add to this the 
24ft. above mentioned, and it will be seen that no danger could 
arise from this cause until the reef had been scoured to a depth 
This we hold to be very improbable. It has been fur- 
ther assumed that a gale of unusual violence has blown the 
whole structure from its foundation; but examination of the 
design does not tend to support this assumption. The piled base 
measured 65ft. by 35ft., and the centre of gravity was very low. 
No force of wind as yet recorded would suffice to draw these piles. 
It is, however, admitted that an improvement afterwards intro- 
duced into the Opter Reef Lighthouse, of continuing the main 
piling up through the dwelling-house, was not adopted in the 
case of the Krishna Shoal, and that the superstructure was only 
bolted down to the platform heading the piles. In addition, we 
hear that in a high gale of wind a plumb-line indicated a move- 
ment of the dwelling-house four inches in either direction, and 
it is of course possible that this may have caused wear fatal 
under excessive strain. In that case, however, the piles would 
be left standing, and reports say these are nowhere to be seen. 
The two foregoing hypotheses failing us, we feel inclined to 
accept the view expressed by Mr. Wells himself. This is, that 
the lighthouse has been struck by a derelict. It will be remem- 
bered how complete was the destruction of a section of the 
Madras Pier, as also of the Hastings Pier, when struck by 
vessels during storms. The Fleetwood Lighthouse above 
referred to, after withstanding the removal of the sand in which 
its piles were secured owing to dredging operations iu its neigh- 
bourhood, was at last entirely destroyed by sich an accident, 
portions of the structure being carried into harbour on the 
vessel’s deck. Mr. Wells believes that when the monsoon sub- 
sides the piles will be found still standing though much injured. 
A similar report, with similar after results, was spread during 
the construction of the Opter Reef Lighthouse. Mr. Wells’ view 
appears to us the best probable explanation of the disaster, 
unless, indeed, an earthquake has played some part in the matter. 
Should it prove to be correct, it will demonstrate the advisa- 
bility of guarding the piling of such erections by some outer 
works. 


COMMUNICATION BETWEEN METROPOLITAN MAIN LINE 
STATIONS. 

THE promised and probably early completion of the Metro- 
politan Railway service by the construction of the inner circle 
link between the Mansion House and near Aldgate Station, 
which will bring all the maia line stations except that of the 
South-Western in intercommunication by railway, once more 
directs attention to an important and much-felt want. As the 
traffic on the Metropolitan Railways is at present conducted, and 
with existing arrangements between their stations or platforms 
and those of the main lines, it is possible for a passenger 
unencumbered with luggage to travel from Lands End to the east 
coast or to the North of England or Scotland wholly by rail and 
without going from under shelter. As, however, the number of 
passengers travelling long distances without a good deal more 
luggage than they can easily carry with them into a Metropolitan 
carriage is comparatively small, so the number of passengers 
making use of the Metropolitan system for travelling to or from, 
or for communication between, the main lines, is really very 
small compared with what it should be. Every passenger who has 
tried to make this use of the Metropolitan lines once has experi- 
enced their almost perfect uselessness for this purpose. It is 
true that trains run over the Metropolitan lines in communica- 
tion with the principal trains from Paddington, St. Pancras, 
King’s Cross, and Euston; but the inconvenience attending the 
transport of passenger luggage by even these trains is great, and 
especially so from some stations, while it is even much greater 
when leaving the above stations for any place in or near 
the metropolis. At some stations there are no porters to be 
found to put the luggage into a traia—even after the passenger 
has managed to get it on to the platform by perhaps difficultly- 
found help—until the moment a train arrives; then perhaps 
there are but one or two, so there is either no time to get the 
luggage labelled, or the probability is that if the passenger stops 
to get it labelled it is then too late to get it into the luggage 
compartment, which may be at either end of the train. 
does not get it labelled, it is very likely to be put out at the 
wrong station. Labels, too, are not #0 expensive but that they 
might be kept on both sides of the station; but at some places 
a porter must run to the other side of the building for a label. 
Even at Bishop’s-road or Paddington stations, which are in 
actual connection, it frequently occurs that a passenger must wait 
so long a time for a “ transfer porter” that he is sure to lose a 
train at any other station he may be making for. The result of 
all this is that passengers from, to, or between main lines find 
cabs just as necessary now as they did before the Metropolitan 
line was opened. This should be altered, and might be with 
but small outlay on the part of the different companies. A com- 
posite brake carriage with a compartment for luggage should be 
placed at either the front or the rear of every train, the one or 
the other being definitely fixed upon, so that the passenger with 
luggage would always know exactly which end of the train to go 
to find his place and the porter who should be here to meet 
each train and to label and deposit the luggage in the proper 
place. In some few stations this would involve an extra porter, 
but the railway would be enabled to do much of the work now 
done by cabs. Before leaving the question, it may be asked why 
either the Metropolitan or the Great Western Railway Company 
do not remove that discreditable being the “transfer porter,” 
who seems to be employed by both to charge passengers a cer- 
tain sum for each parcel they transfer from Paddington to 
Bishop’s-road station, so that a passenger with a bag and three 
or four other perhaps small parcels must pay as much for this 
transfer as it afterwards costs him to go the whole length of the 
Metropolitan line. Surely it would be to the advantage both of 
the Metropolitan and Great Western companies to provide 
transfer porters for their respective stations, so that responsible 
men might be employed, and the public inconvenience and delay 
often occasioned by their absence avoided. 


IRON AND STEEL RAIS. 

A REMARKABLE statement is made this week by our Welsh 
correspondent. He announces that the Ebbw Vale Iron 
Company have obtained an order for about 6000 tons of iron 
rails for the Indian Government. These rails have to be made 
to a very strict specification, and the engineers who have ordered 
them assert that iron rails thus made are, for all ordinary pur- 
poses, quite as good as steel rails, while they cost £1 per ton less 
money. This would go far to confirm the old opinion that a 
properly made iron rail was not after all quite so inferior to a 
steel rail as some persons imagined. There can be no question 
but that in places where the traffic is very severe, steel rails 
should be used, but it is not quite certain that steel is worth 
£la ton more than iron rails, on lines where the traffic is 
moderate and the engines light. These conditions apparently 
prevail in the districts for which the Indian Government require 
rails. 
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A Practical Treatise on the Manufacture and Distribution of Coal 
Gas. By Wittiam Ricwarps, C.E, Spon, London and New 
York. ° 

[Frrst Novice. ] 

Mr. Ricuarps’ handsome volume contains 358 quarto 

pages, a copious index, over one hundred woodcuts, and 

twenty-nine excellent plates engraved on stone. The pe 
is clear, the paper good, the author’s English admirable. 

In one word, this is an important work on an important 

subject. We have no knowledge of the existence of any 

other treatise on gas making which can compare with it as 
regards quantity of matter or excellence of manner. It 
deserves somewhat extended consideration at our hands, 
but the utmost that we can hope to do is to give our 

readers a fair idea of its contents. Space would fail us did 

we attempt much more. 

Our author begins at the very beginning. Indeed, he 
starts at a period in the world’s history when the existence 
of any gas whatever, to say nothing of coal gas, was not 
suspected. In other words, Mr. Richards commences his 
labours by introducing his readers to the alchemists, whom 
we fear he hardly appreciates at their true value. This is 
not the place, however, for a defence of men who, labour- 
ing incessantly under almost superhuman difficulties, 
cleared the way for the chemists who followed them—a 
fact which our author cannot completely ignore, for he 
admits that “alchemy has not been altogether useless in 
the development of science.” Jean Rey, a physician of 
Perigord, was the first to show that gas had weight and 
substance, which truth he discovered by observing that tin 
and lead became heavier when calcined than they were 
before, which Master Rey attributed very properly to the 
“air” which they absorbed. Rey’s announcement appears 
to have been made in 1630, or thirteen years before Torre- 
celligave the barometer to the world. Starting, then, from the 
year 1630, our author carries his readers pleasantly through 
a very interesting historical chapter, manifesting no small 
research, down to the discovery of the inflammability and 
illuminating power of coal gas. The first account on record 
of the explosion of a mixture of carburetted hydrogen and 
air in a coal mine was supplied by Mr. Jessop to the 
Royal Society of London in 1674. This gentleman 
describes rather minutely an accident which happened to 
aman named Michel in a mine in Yorkshire. The first 
mention of the discovery that coal gas could be used to 
give light, appears in the “ Philosophical Transactions ” in 
1733. After describing the discovery of a “ damp air,” 
which was met with in sinking a coal pit, the writer goes 
on to say that the said air, “ being put into a bladder and 
tied, may be carried away and kept some days, and being 
pressed gently through a small pipe at the flame of a 
candle, will take fire and burn at the end of the pipe, so 
long as the bladder is pressed to feed the flame, and when 
taken away from the candle, after it is so lighted, it will 
continue burning until there is no more air left in the 
bladder to supply the flame.” Mr. Richards has taken 
much trouble to unearth long forgotten episodes in the 
history of the invention of gas lighting, and these are for 
the most part instructive and sometimes amusing—as, for 
instance, Lord Dundonald’s action in taking out a 
patent for extracting from coal all the known products, 
except the most valuable, gas; Mr. Diller’s exhibition in 
London in 1784 of what he termed “ Philosophical Fire- 
works,” produced by the combustion of inflammable gas ; 
and the experience of Winsor, or Wintzler, who, having 
| attempted without success to purchase from Lebon the 
| secret of the method by which he lighted his house in 
| Paris by gas in 1802, set to work to invent for himself 
| something which would produce a similar result, and with 
such success that to his labours the world is, no 
| doubt, largely indebted for the benefits supplied by 
| gas illumination. This man Winsor was a _ very 
singular character—extremely energetic, sanguine to 
la degree, and most anxious to bring before the world 
opinions in the soundness of which he believed with a 
faith that would move mountains. In London he delivered 
lectures and prepared experiments; but because he spoke 
English indifferently, being a German, he employed an 
English assistant to read the lectures which he wrote. On 
more than one occasion, however, neither the manuscript 
nor the reader was forthcoming, to Winsor’s intense 
chagrin. He worked to form a company with an energy 
which would have endeared him to a modern “ promoter,” 
and he promised results of the most colossal proportions 
with sufficient audacity to make the hair stand on end on 
a modern gas manager’s head. For example, in one of his 
circulars Winsor asserts that the profits to be cleared from 
gas-making would amount “to £20 on every chaldron of 
coal,” while in another circular he asserted that a deposit 
of £5 in the proposed “ National Light and Heat Company” 
would bring in an annuity of £575! The history of the 
labours of this man is very graphically told by Mr. 
Richards, and can hardly fail to be read with interest, the 
rather that a somewhat curious question turns up in it. 
We need hardly say that in the present day no one can 
obtain a patent for a principle ; but this was not always the 
case, and it may appear to some persons that the modern 
practice is a trifle defective in this respect. For example, 
if a man proposed for the first time to light cities with 
coal gas, and showed how the thing was to be done, it 
might seem that he would be fairly entitled to a patent, 
because the invention would be at once new and of great 
public utility. As a matter of fact, he could not now 
patent the principle, but only the apparatus by which he 
effected his object, notwithstanding that he might be the 
first discoverer of the fact that coal gas could be so 
used. In 1809 the first application was made to Parliament 
for an Act to incorporate a gas company. This company 
was to have the exclusive right to carry on their operations 
over the whole of London. It will be seen that the effect of 
such a charter as that for which the promoters asked would 
have been to confer a monopoly very similar in its character 
to that bestowed by ordinary letters patent, and the applica- 








tion was opposed on precisely the same grounds as would 
have Nag had the company asked for a patent 
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instead of a charter. Very little was sai adout the 
principle involved, but the application was opposed by 
Murdoch, aided by James Watt, junior, on the ground of 
“ prior user ;” that is to say, Watt showed that in 1798 one 
of the foundries at Soho was lighted by coal gas, and 
Murdoch wanted to take out a patent for the scheme, but 
was dissuaded on the ground that the fact that coal gave 
out a gas which would burn had been known for some 
years. No patent was secured, but Watt went on fitting 
up gas apparatus, and he opposed the granting of the 
charter, on the ground that the company would practically 
stop his operations. In the end the application for a 
charter was rejected. For some years subsequently the 
Soho Works were largely employed in gaslighting opera- 
tions, and Samuel Clegg, who was a pupil at Soho during 
this time, started on his own account, in 1805, solely to 
manufacture gas apparatus. Mr. Richards gives an 
excellent engraving of a small gasworks put up by Clegg 
in 1812, which embodies most of the different parts used 
in modern gasworks, Thus we have two retorts, a gas- 
holder, hydraulic main, condenser, tar-well, lime fyari- 
fiers, &c. In 1812 the Chartered Gaslight and Coke 
Company was formed, and we must refer our readers to 
Mr. Richards’ book for the history of the undertaking—a 
pmwey d which but few know, and of which our author 
gives but a finished sketch. But for — , there is little 
reason to doubt that the company would have lost all 
their capital and accomplished nothing. His energy, tact, 
and skill saved them; and so, at last, lighting by gas on a 
large scale came to be a practical fact, and from the first 
days of the Chartered Company may be said to date the 
direct history of the illumination of cities and large towns 
by gas. 

"ks was to be expected, the system of making gas in 
large works, and causing it to distribxte itself through 
pipes, did not appear to every one all that was desirable, 
and rivalry to the new company sprang into being. In 
1819, at a time when the Chartered Company had to go to 
Parliament for permission to increase their capital by 
£200,000 in order to extend their operations, Daniel Gordon 
and Edward Heard—the latter being the young gentle- 
man who used to abscond with the manuscripts of Winsor’s 
lectures—patented a plan for compressing gas into copper 
cylinders, which were then delivered to those who wanted 
gas. As much as 30 cubic feet, it is stated, were sometimes 
compressed into a vessel with a capacity of but one cubic 
foot. Sometimes,” says Mr. Richards, “in the operation 
the pressure was continued to such a degree that the gas 
was resolved into a liquid state ; and it is worthy of remark 
that it was in the liquid from one of these gas holders that 
Faraday discovered benzole.” Many other attempts to 
use “ portable gas” are described by our author, but they 
all came to nothing. 

In 1822 Sir W. Congreve, Government Inspector of Gas 
Works, made a report on the state of these establishments 
in and about the metropolis, which gives a very vivid idea 
of the dimensions of the works in question, some of which 
astounded Sir William. For instance, we are told that 
the Dorset-street Works contains “several gasometers 
erected in one building of the enormous size of 40,000 
cubicfeet each gasometer.” In other words, the “enormous” 
gas receptacles were each probably about 50ft. in diameter 
and 20ft. high. Some curious practice was to be seen in 
those days. At the Brick-lane Works were sixteen 
gasometers, some of them working in coal tar! In 1823 
there were at the Whitechapel Works “two large canvas 
bags, holding about 15,000ft. each,” used for gas-holders. 
And Sir William was much exercised in his mind by the 
fact that a smith’s forge was not far from the bags in ques- 
tion. We regret that we cannot further extend our notice 
of the historical portion of Mr. Richards’ book, which is 
the more valuable that it is almost the first thing of the 
kind which has been produced in anything like a satis- 
factory manner. Before dismissing it, we cannot resist the 
temptation to reproduce an extract concerning the effects 
of competition, which shows how great an evil it may 
become when worked to excess :— 

**In concluding this part of our subject, it may be of some 
interest to refer to the effects of competition as practised amongst 
gas companies during many years in the metropolis. This was of 
such a nature that in the largest and best streets, as well as in 
those of the most unpretending kind inhabited by the very poorest 
classes, the mains of the competing companies were laid, and fre- 
quently all of the same diameter, placed close together and often 
crossing each other. Thus at times it was utterly impossible, at 
least by the sight, to distinguish the mains of the respective com- 
panies; consequently it often occurred that the gas was supplied 
to a consumer by one company whilst another received payment 
for the same, and this state of affairs lasted for years. The 
imperative orders of the directors of the opposing companies at that 
time were to prevent their rivals increasing their list of consumers, 
and contracts were often made at one-third of their proper amount, 
whilst some of the contracts entered into with the parish for sup- 
plying the public lamps at 5{t. per hour during upwards of 4000 
hours in the year, including lighting and repairs, at the period 
when the gas by meter was 9d. per 1000ft., amounted to only 
£2 12s. per annum, this being in ity about one-third of the true 
value.” 

The worst feature of this state of affairs was that the 
companies became disgusted with all competition, and the 
tendency arose to combine, and to make the consumers 
pay for the negligence and imprudence of the companies—a 
point on which Mr. Richards is quite silent. A little 
wholesome competition is good in all trades, but when it 
is carried to such an extreme that gas is supplied for 
nothing to certain firms for years, it ceases to have any 
utility. Our author concludes the historical section of 
his work in the following words :—‘“ Darkness has 
always been regarded as the symbol of — and 
crime, light as the symbol of intelligence and virtue ; and 
it is no exaggeration to assert that the wrt of gas lighting 
has contributed its full share during its brief but brilliant 
career towards the rapid advance of civilisation and 
progress.” , 

Mr. Richards, apparently not quite certain that he was 
himself competent to deal adequately with the chemistry 
of gas manufacture, has availed himself of the services of 
Mr. Lewis Thompson, M.R.C.S., who accordingly supplies 
a chapter on this very important subject. Mr. Thompson 
is a man of strong opinions, which he does not hesitate to 





express, and it is to bejfeared that in some of his argu” 
ments he has gone a little further than chemists as a body 
will be disposed to follow him. When the coal tar dyes 
were discovered, however, almost all things became 
chemically possible of coal manipulation. Yet we confess 
that it is impossible to accept without hesitation the 
theory that quinine may yet be obtained from coal, and 
that the aniline dyes are no doubt due to the fact that 
indigo plants originally formed a large proportion of that 
vegetation to which we are indebted for our mineral fuel. 
Arguing from the discovery of the remains of tropical 
reptiles, such as a congener of the crocodile, in our coal- 
fields, Mr. Thompson writes :— 

‘Here, then, we see the remains of an animal the counterpart 
of which is now to be obtained only in the tropical regions of 
Africa and South America, and this animal is found buried in the 

formation of this country, where many less perfect specimens 
have been discovered, so that guiding ourselves by the light thus 
thrown upon the climate once prevalent in the United Kingdom, 
we are in some measure authorised to conclude that the kind of 
plants and trees now growing in the tropics formerly grew in this 
country, and like the loxomma, have left their relics in the coal 
formations. But what are we to imagine these relics to consist of 
unless we suppose them to be the remains of plants actually now 
growing in the tropics and yielding such articles as strychnine, 
indigo, chinchona, quinine, cochineal, and many other valuable 
substances, of which indigo alone has been realised from its ban 4 
sepulchre by the agency of the gas manufacturer? Is it too muc 
then for the chemist to view with the eye of hope that day when 
many, or perhaps all, of these useful substances will be extracted 
from coal, and the gas which is now regarded as the chief product, 
set down among the least valuable? In good truth, there is yeta 
mine of gold concealed in the coa] formation of this country if 
chemistry could only furnish the spade to dig it out; but the 
present system of organic analysis is a mere sham and delusion 
when applied to coal, and therefore disgraces chemistry.” 

Aniline is an organic basic derivative of ammonia, and 
it is not too much to say that Mr. Thompson supplies no 
proof whatever that an indigo plant ever yet entered into 
the composition of coal; and cochineal is an insect, 
and not a plant. Mr. Thompson has handled the whole 
subject of the chemistry of gas manufacture very slightly, 
and he has devoted more space to denouncing the operation 
of the sulphur test than is satisfactory. The chapter 
is, perhaps, the least satisfactory in the work, and we have 
risen from its perusal with some doubt that its author 
possessed any special qualification for the work he under- 
took to perform. 





The Engineer's Valuing Assistant; a Practical Treatise on the 
Valuation of Collieries and other Mines, with Tables, Rules, 
Formule, and Examples. By H. D. Hoskotp, F.R.GS., F.G.S., 
C.E. London: Longmans, Green, and Co. 1877. 

ConsipeRInG the supremely important place which the 
mining industries of our country occupy in our commer- 
cial prosperity, it is perhaps somewhat surprising that no 
comrmiete work for the guidance of the engineering valuer 
of mining property has hitherto made its appearance. 
Mineral properties of enormous aggregate value are con- 
tinually changing hands, so that the correctness of the 
work of those whose business it is to advise purchaser or 
vendor is of great importance, not only to those directly 
concerned, but to the public generally, because upon cor- 
rect valuation depends the success or failure of those 
mining undertakings which affect the welfare of so many. 
Mistaken notions on the subject are, however, not uncom- 
mon, the result of which has been the purchase of mines or 
mineral property at ruinously high prices, consequent in 
“ many cases upon the adoption by the valuer of a wrong | 
year’s purchase.” The work of the actuary in connection 
with that of the miner and his property, is far from being 
the most simple of combinations, and when it is remem- 
bered that the engineering valuer of mines must possess 
this in addition to his knowledge as an engineer, it is 
not surprising that the tables of interest, royalties, annui- 
ties, &e., as applied to valuation supplied by actuaries, 
have not been challenged as to their correctness by the 
engineer. 








One of the chief objects of the work before us, | 
however, is to point how the mistakes in these have | 
arisen. Simple formule are given, followed by examples | 
of their use, from which those to whom Mr. Hoskold | 
addresses his pages will find proof of the necessity for | 
revising many of the tables hitherto in use, and will learn | 
upon what the numerous tables which follow are based. | 
A new set of valuation tables, calculated on the principle | 
of allowing interest to the purchaser of annuities at one 
rate, and redeeming the capital invested at another and 
“ practicable” rate, are given, as well as tables of values, 
showing the discrepancies existing in the ordinary tables of 
“ present values,” and the errors created by their use. 
Few books published in recent years have exhibited such 
an amount of work as the construction of these two hundred 
and twenty-five pages of tables has involved. They are 
sufficiently complete to enable the professional valuer to 
find the solution of any case that may present itself, so 
that the practical application of the formule above men- 
tioned is unnecessary. A note by Mr. Peter Gray forms an 
introduction to the greater part of the contents of the 
work, and explains with much clearness the formule upon 
which Mr. Hoskold’s tables are based, proving at the same 
time the correctness of the author’s strictures upon the 
use of a single rate of interest for both annuity and 
redemption of capital invested, when a separate rate should 
be used for each. This introduction also proves the gene- 
ral concurrence of the opinions of an eminent actuary with 
those of the author. The purchaser of an annuity for a term, 
on which he is to be allowed interest at a specified rate, is, 
at the end of the term, in the same position as if he had 
lent the money for the same term at the same rate; that 
is, if he invests the excess of his annuity over the annual 
interest on the amount of hisannuity purchase-money atsuch 
a rate as will, at the end of the term reproduce his capital. 
With the purchaser of mining property, however, the case is 
different, for he is allowed a rate of interest on his outlay 
much in excess of the rate of interest that he can secure 
for the surplus of his annuity, or redemption fund ; or, 
what is denominated W French writers, the amortizing 





annuity. Hence, when the ordinary tables are used in the 


valuation of the annuity fixed upon by the valuer, the 


result is a loss to the purchaser, because the difference 
above referred to as between the two rates of interest is 
ignored. To those acquainted with the subject this is 
sufficiently obvious, and for examples of the loss to pur- 
chasers, which may accrue from the use of imperfect 
tables, we must refer our readers to Mr. Hoskold’s book. 
The comprehensive tables, which are eighteen in number, 
will be found of great benefit, some of them giving at 
sight the year’s purchase for any rate of interest up to 
25 per cent., and redeeming capital at from 2} to 4 per 
cent. They have evidently been prepared with the 
greatest care, and we have only noticed one little error— 
namely, in the misplacement of a decimal point. In the 
introduction to Table XVIII., which gives the decimal 
equivalent for every farthing in the pound sterling, the deci- 
mal equivalent of 103d. is given as=0°4479167 in place of 
0°0479167, though it is correctly placed in the table. 
Though Mr. Hoskold’s work is devoted almost wholly to 
the tables referred to, some very useful remarks on foreign 
and home mining forma portion of the fourth chapter. 
The propriety in starting a new mine, of providing 
machinery capable of raising at least three times the 
quantity to be raised when first commencing operations, or 
that raised from surrounding mines, is discussed ; as is also 
the impropriety of small capitalists embarking in mining 
speculations. ‘The author aiso lays much stress on the dis- 
astrous effects of continual interference in the management 
of a mine by gentlemen proprietors, only half educated in 
mining matters. There is no doubt that this is very often the 
cause of bad government and disappointment and neglect 
of those in charge. Valuable hints on the sources for 
redemption of capital by reinvestment of surplus annuity 
are to be found in this same chapter. Information of a 
useful character is given upon foreign mines, the author 
holding a good opinion of the prospects of mining in the 
Argentine Republic, though he is not very partial to in- 
vestments in foreign mining speculations. It is suzgested 
that there is great need in London and other large cities 
for the establishment of firms comprising mining engineers * 
of practical ability from each mining district who would 
conduct their business with strict honour and upon terms 
that would receive the co-operation of bankers and those 
seeking bond fide properties as investments, for the author 
adds, “ Of all the places for palming off shams and hatch- 
ing swindles, there is none equal to London.” In con- 
clusion, we may say that Mr. Hoskold’s book contains 
matter of great interest to both the professional valuer 
and the actuary, it is supplied with that great recom- 
mendation, a really first-class index, and should be in the 
hands of all interested in its subjects. 








PARSONS’ MANGANESE BRONZE. 


Srxce the last article which appeared in THe ENGINEER on 
this new alloy, it has been put to further tests, and arrangements 
have been made for its manufacture in most of the forms for 
which it is suited besides castings, viz., rolled rods for bolts, 
pump rods, &c., sheets and sheathing, wire and tubes, and its 
quality has been still further improved. Experiments have lately 
been made at the Royal Gun Factories on the tensile strength of 
manganese bronze bolt rod as compared with Muntz or yellow 
metal, with the following results :— 

Experiments made at the Royal Gun Factories on the Comparative 
Tensile Strength of Parsons’ Manyanese Bronze, Muntz Metal 
and Gun-metal, September 11th, 1877. Diameter of specimens, 
‘533in. Length of breaking part, 2in. 


| Strain per eq. inch. | yitimate 











z | Material. Elastic | Breaking = — 
limit. strength. j 
Parsons’ manganese brenze bolt rod : | ‘Tons. Tons. Per cent. 
1, Coldrolled.. .. .. ee | 34-4 39°6 1°6 
2| Forged andannealed .. 16°6 30°7 2)°7 
3 | Hot rolled and annealed } 15°2 27°4 12°8 
4 Cold rolled and annealed b | 14°65 29°1 18°3 
5 | Hot rolled, milder quality .. } 110 29°0 | 45°6 
| | 
Muntz metal : | | 
6 Rolled and annealed | 7's 24°0. | 54°6 
7 | Gun-metal, cast.. .. | 70 16°0 16°6 


t t I 

* This specimen was not broken through the shank, but gave way 
prematurely at the base of the thread where the head was screwed on, 
owing to its having been nicked by the turning tool. 

The higher qualities of the manganese bronze, numbered 1, 2, 
3, and 4, are intended principally for engineers’ uses—such as 
bolts and nuts, screws, pump and other rods, forgings, &c., 
which for various reasons require to be of some metal other than 
iron or stee], and for which hitherto either Muntz metal, brass, 
or gun metal have been employed, the superiority of the manga- 
nese bronze over which, the results above tabulated clearly show, 
it being fully twice as strong as either Muntz metal or gun 
metal. The strength of the cold rolled specimen, No. 1, is very 
remarkable, this material sustaining a strain of 34 tons before 
stretching, with an ultimate strength of nearly 40 tons per 
square inch, and an elongation of 11°6 per cent. of its length 
places it on a level, and, in respect of its elastic limit, 
above the best steel used for constructive purposes, This quality 
should prove very useful for pump and other rods, spindles and 
axles, screws, and other articles that can be made from the 
rolled rod without reheating it, as it possesses an amount of 
transverse strength and stiffness commensurate with its great 
tensile strength. The milder quality, No. 5, will, it is believed, 
prove valuable for ships’ bolts, and such like purposes, it being 
about 50 per cent. stronger than Muntz metal, and at the same 
time sufficiently ductile to be rivetted cold, although it, and all 
the other specimens, can be worked at a red heat if required. 

The manganese bronze has also been successfully converted 
into sheets and plates, wire and tubes, in all of which forms it 
shows, we understand, as great a superiority over brass as the 
rolled rod possesses, being fully twice as hard and twice as 
strong, while it is equally malleable and ductile. Mr. Parsons 
informs us that he has ascertained that the greatest heat it is 
likely to be subjected to in a locomotive, or ot?-er high-pressure 
boiler, does not in the least reduce either its strength, toughness, 
or hardness, so that it would appear particularly suitable for 
boiler and condenser tubes, and it may very likely prove greatly 
superior to copper for fire-boxes, as, being so much stronger, a 
less thickness may be used, and the cost will also be considerably 
reduced. 








A Sream Tramway Car, by Messrs. Kitson and Co., was tried 
on Wednesday on the Leeds tramway to Kirkstall. During the 
trial, considered successful, neither steam nor smoke were visible, 
and it is stated that the steam car can draw three cars on a level 
line. 
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THE ELECTRIC LIGHT IN LIGHTHOUSES. 


Aseniks of trials intended to determine the relative 
value of different systems of producing the electric light 
by the aid of electro-magnetic machines, has been carried 
out at the South Foreland light, under the direction 
of Professor Tyndall and Mr. J. N. Douglass, C.E., acting 
for the Trinity House. The results of these experiments 
are set forth in the following report, which explains 
itself : — 

Roy1l Institution, November 27th, 1876. 
Sir, — 

I beg to inform you that on the 2lst of this month I had the 
honour of accompanying to Dover the deputy-master and a com- 
mittee of the E'der Brethren of the Trinity House, with a view to 
observing from the sea the comparative action of the magneto- 
electric machines now mounted at the South Foreland. The 
machines experimented on were the following :—({1) Holmes’ 
machines, which have been already established for some years at 
the South Foreland. (2) Gramme’s machines. (3) Two Gramme’s 

hi led togeth (4) Siemens’ large machine. (5) 





Siemens’ small machine. 

Observations Afloat.—The corporation’s steamer Galatea was 
employed in these observations, the position first chosen being 
not far from the Varne Light, and at a d stance of eleven and 
a-half miles from the lighthouses on tLe Foreland. Obzervations 
were subsequently made at various other uistances. 

In the first place, the new machines sending their currents to 
the low lighthouse were pared in ion with Holmes’ 
machine, which produced its light in the high lighthouse. Subse- 
quently the new machines were pitted in pairs against each other, 
one of the two being in the high and the other in the low light- 
house. Care was taken in each iustance to reverse their positions. 
Thus, whenever Siemens below was compared with Gramme 
above, the observation was immediately followed by a comparison 
of Siemens above with Gramme below, and so of the others. All 
i rities arising from ditferences in the apparatus employed 
above and below were thus eliminated. 

Briefly expressed, the following are the results of our observa- 
tions on the nights of the 21st and 22nd of November : 

(1) The new machines mark a great advance, both in economy 
and power, as regards the application of the electric light to 
lighthouse purposes. 

Thus the machine of Holmes, which reflects great credit upon 
its maker, was fouad practically equalled by a single machine of 
Gramme, of considerably less volume and considerably smaller 
cost. This discrepancy as to cost and volume was still greater in 
the case of the small Siemens machine, which yielded a light 
sensibly equal to that of Holmes’. I am not sure that this equality 
exists in all azimuths, for it w»s only towards the end of the 
observations that I learned that directions had been given to place 
the carbons of Gramme and Siemens ‘in their best position.” 
The section of this report, entitled ‘‘ Observations Ashore,” will 
throw wore light upon this point. The size and expense of the 
small Siemens machine are only fractions of those of Gramme, 
while the size and expense of Gramme are only fractions of those 
of Holmes. I was verbally informed by Mr. Douglass that the 
relative cost of the small Siemens and the Holmes is as one to ten, 
the price of the former being £75, while the price of the Jatter is 
£750. 





(2) The comparative merit of the single Gramme and the small 
Siemens is indicated in the foregoing paragraphs. They are 
sensibly equal to each other, both of them producing an exceed- 
ingly fine light. 

I was particularly impressed by the performance of the small 
machine of Siemens. Its power, in relation to its size, is 


rising. 
me) The large machine of Siemens, however, greatly transcends 
both his small machine and the single machine of Gramme. The 
Elder Brethren may accept, as closely approximating to the truth, 
the statement that the large machine of Siemens is sensibly equal 
to the two Gramme’s machines coupled together. 
The light from the large Siemens, as also that from the two 
coupled Grammes, is of extraordinary splendour. 
In point of cost, however, the advantage rests with Siemens; for, 
whereas the price of his large machine is £265, the price of the two 
Gramme’s machines, producing the same light, is, as Mr. Douglass 
informs me, £600. 
The Gramme’s machines employed in these experiments were 
constructed in the workshops of Mr. Robert Sabine. The French 
constructors of these machines have, I believe, found it difficult to 
send the currents from two of them through the self-sam- lamp. 
This difficulty was successfully overcome by Mr. Ross, the agent of 
Mr. Sabine, at the South Foreland. The augmentation of light by 
the coupling together of the two Grammes was very great. 
If the union of two small Siemens machines would produce an 
augmentation of the light similar to that obtained from the union 
of two Grammes, the employment of two such small machines 
would be extremely handy and economical. With a view to 
obtaining information on this head, I called upon Mr. Carl 
Siemens, and learnt from him that, so far as he knew, no experi- 
ment had ever been made with the two machines acting together. 
He promised, however, to clear up this point by writing to his 
iether in Berlin ; and, as soon as his answer reaches me, it shall 
be communicated to the Elder Brethren. 
VYhe heating of the coils by the induced currents is a point still 
to be determined, by subjecting the machines to long continued 
action. .So far as I can judge from the experiments at the South 
Foreland, the heat developed in Gramme’s machine is certain to 
be of no account, while in the machines of S'emens it is unlikely to 
be injurious. 
In recording the observations made on the 21st and 22nd, nume- 
rical values, as the committee are aware, were assigned to the 
different lights. I have not thought it necessary to introduce 
such numbers here. They constitute a concise and convenient 
mode of recording equalities and differences; but, regarded quan- 
titatively, they would, in my opinion, be but poor approximations 
to the truth. The time for numbers will arrive wher the contem- 
plated photometric ison of the lights has been executed. 
Siemens’ and Gramme’s inventions undoubtedly place at the 
disposal of the Elder Brethren electric lights of surpassing energy. 
Combining either the large machine of Siemens, the two Gramme’s 
machines, or, if practicable, the two small hi of Si : 
with one of the group-flashing dioptric apparatuses which have 
been recently devised by Dr. Hopkinson, a light transcending in 

wer and individuality all other lights now existing would pro- 
bably be obtained. Such a light would displace, with enormous 
advantage to the mariner, the two lights hitherto displayed at the 
Lizard. A fixed light, even should it be the electric light, at a 
distance is not to be distinguished from a ship light or an ordinary 
shore light near at hand. A few evenings ago, for example, I was 
unable to distinguish one of the Foreland lights from the light of 
a lantern on the beach at Dungeness. Distinctiveness is sure to 
be more and more insisted on, as an essential feature of the lights 
of the future. It would not, therefore, in my opinion, be a wise 
application of the extraordinary means of illumination now at our 
disposal to copy the old arrangement at the Lizard, by placing there 
two fixed electric lights, instead of the more powerful, more 
distinctive, and less expensive group-flashing light to which I 
have above referred.* 

Observations Ashore.—On the 22nd November we visited the 


* The character of the light to be exhibited when the electric system 
should be introduced at the Lizard had been discussed and determined 











in 1874-5, and the lanterns, optical apparatus, and other costly items of 

the new outfit, were already completed when this report was received. 

The board, however, brought the question again under review, in connec- 

tion with the above observations, and in the result confirmed their resolu- 

— - retain the distinctive character now belonging to the lights at 
zard, 








South Foreland, inspected the arrangement of the machines, and 
observed their light-producing power close at hand. Here the only 
points I have to submit to the Elder Brethren are the following:— 

In both Siemens’ and Gramme’s machines the induced currents 
are sent in a constant direction. One of the carbons is always 
positive, the other always negative-—not alternately negative and 

itive as in the machine of Holmes. The positive carbon is 
eated more intensely, and it wastes more rapidly than the 
negative one ; its shape, moreover, is a point of some practical im- 
portance, From the positive to the negative carbon there is a 
transfer of particles which usually produces a crater-like hollow in 
the positive carbon. The concave surface of this crater is the place 
of most vivid incandescence, and it is easy to see that the radiation 
from that surface, when the positive carbon is the higher one, as 
it is in the arrangement at the South Foreland, would be directed 
vo the earth. To obviate this inconvenience, the negative carbon 
is usually somewhat displaced, so as to cause the most vivid 
incandescence to occur on one side of the positive carbon. The 
portion of space towards which this side is turned receives from it 
a greatly augmented radiation. But the radiant power thus con- 
centrated on one side is withdrawn from the other, which would 
be inadmissible if a whole circle had to be uniformly illuminated. 
Ta most cases, however, only a portion of the entire circle is 
required ; and no disadvantage arises from the weakening of the 
landward radiation. 

If no valid mechanical grounds oppose the alteration, it would, I 
think, be a decided advantage to make the lower carbon the 
positive one. Its upward radiation would be utilised by the upper 
prisms to a far greater extent than its downward radiation is now 
utilised by the lower ones. 

It is proposed that a month’s trial be given to the machines at 
the South Foreland. I would add that the trial would be 
rendered complete by observing the light in all attainable 
az'muths, both when the carbons are in the same vertical plane, 
and when the negative carbon is displaced so as t> give a pre- 
ponderant outflow of light in a special direction. 

* + 7 aa ~ + 
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[The remainder of the report refers to fog signa! ex reriments. | 


Robin Allen, Esq. Joun TYNDALL. 





Ecectric Light Expertwents, Sout Foreianp. 
Trinity House, 23rd April, 1877. 
Sir.— 


Referring to the comparative trials which have lately been mide | 


at the South Foreland for the purpose of determining on the 
description of electric machines to be adopted at the Lizard, I beg 
to submit the following report. 

In November last there were submitted for trial by Messrs 
Siemens Brothers two of their large and small dynamo electric 
machines, Nos. 1 and 58, There were also submitted hy the 


British Telegraph Works Company two of their dynamo electric | 


Gramme machines, both of the same size, right and left-handed, 
Nos. 1 and 2. 

These machines were a'l erected in the engine-room at the 
South Foreland, with the aid of an assistant from each firm, and 
tested by me on the 2ist of November last, Messrs. Siemens 

3rothers being represented on the occasion by Mr. Risch and Mr. 
Ebel, and the British Telegraph Works Company by Mr. Ross ; 
and arrangements were made for exhibiting the lights in the 
lantern of each lighthouse, after sunset, in accordance with a pro- 
gramme which had been previously arranged by Dr. Tyndall. 
Two series of observations were to be carried out from 8 to 11 p.m. 
Each series was pursued in the following order :— 

Hicn Lighthouse. 
. Holmes M.E. machine (in comp2rison wth) Si 


Low Lighthouse, 
No.1 hi 
Ditto No.2 





1 

2. Ditto ditto > - 

3. Ditto ditto i> Gramme machine. 

4. Ditto ditto <4 Ditto 

5. Gramme ” Siemens No. 1 machine. 
6. Siemens No. 1 ES Gramme. 

7. Gramme 9 Siemens No. 2. 

£. Swmens No. 2 Gramme. 


in figures relatively to the light from the high tower, which in 
every case was taken as five. The observations were made afloat 
from the Galatea, by a committee consisting of the deputy-master, 
Captains Drew, Atkins, and Ladds, accompanied by Dr. Tyndall, 
Mr. Edwards, and myself. 

The observations of the committee have been duly recorded. 








completing the arrangements for taking photometric measure- 
ments of the light Me ae by each machine, and the amount of 
horse-power absorbed in rotating it. On the 17th I joined Mr. 
Ayres at the South Foreland, when I found the arrangements all 
completed, and some preliminary measurements taken of the 
intensity of the light produced by the machines, and the horse- 
power absorbed in rotating them. 

For the photometric measurement of the light, the flame of the 
Trinity House 6-wick lamp. when consuming colza oil, was 
adopted as the standard. This lamp was placed at a distance of 
100ft from the electric lamp, and the measurements were taken 
by a Bunsen photometer. The 6-wick lamp was maintained, as 
nearly as practicable, at its intensity of 722 standard candles, and 
this intensity was checked from time to time by candle measure- 
ments taken with a separate Sugg photometer. 

The adoption of the powerful flame of the 6-wick lamp for the 
measurements of the intensity of the electric light has been 
found to materially facilitate, and add to, the certainty of the 
operation. The white colour of the flame of this lamp, compared 
with that of the English standard candle, or French standard 
Carcel lamp, is greatly in its favour for the purpose. 

With reference to the method adopted for determining on a mean 
value of the electric light for lighthouse illumination a briet 
description would here appear to be necessary. With the magneto- 
rlectric machines in use at the South Foreland and Southern Point 
the currents are alternating, and the points of the upper and lower 
carbons are consumed at an equal rate; moreover, they both 
partake of the same pointed form, as shown in the margin, Fig. 1. 
The form of these caibon points is very favourable for utilising a 
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maximum vertical angle of the light ; and horizontally the light is 
sent nearly equally in every direction, which for lighthouse purposes 
is not always required, as it more frequently happens that the 
sector of sea surface to be illuminated does not exceed 180 degrees. 
In these cases the rear light is either wasted, or is utilised, as far 
as practicable, by special auxiliary optical apparatus. With the 


. 4 ; | dynamo-electric machines of Gramme and Siemens the current is 
Each comparison lasted ten minutes, the result being recorded | continuously in one direction, viz., through the top carbon to the 


bottom one. The top carbon is thus consumed at a greater rate 
than the bottom one, and a crater is formed in the top carbon, as 
shown in the margin Fig. 2. It will thus be seen that a portion of 
the light is prevented from being fully utilised in the extreme upper 


| prisms of a dioptric apparatus by the edge a of the crater. In order 


On the following morning the committee visited the South | 


Foreland and witnessed a trial of the machines thereat, and in the 
evening the observations afloat were repeated. I may, however, 
observe that much reliance is not to be attached to these or the 


previous night’s observations, owing, first, to the want of experience | 


in the manipulation of the machines and lamps, and secondly, to 


the fact, afterwards discovered, of a larger Joss occurring in the | 
intensity of the light in transmitting the currents of the new | 
machines through the conducting cables of the establishment from | 


the enzine-room to each lantern, a distance of about 694ft. to the 
high lantern and 592:t. to the low lantern, than with the Holmes 
machine. 


FIG.I 








From the preliminary trials made with the new machines the 
No. 58, or smaller-sized machine of Messrs. Siemens Brothers, 
appeared to be a more suitable one for lighthouse work, if used in 
combination with a duplicate machine during states of the atmo- 
sphere unfavourable for the transmission of light, than their No. 1 
machine. Messrs. Siemens Brothers were therefore requested to 
furnish a second small-sized machine for the trials. In the mean- 
time the assurance had been obtained from the competing firms 
that the arrangements for the trial of the machines in charge of 
the engineer and light-keepers at the South Foreland for regular 
lighthouse work were quite satisfactory. On January 15th last T 
despatched Mr. Ayres to the South Foreland, for the purpose of 
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to avoid this loss, and obtain te maximum of light fiom the carbon, 
they are usually so placed in the lamp that the axis of the bottom 
carbon is nearly in the same vertical plane as in the front of the 
top carbon, as shown in the margin Fig. 3 This arrangement has 
the effect of sending a condensed heam of light of maximum 
intensity in one direction, and moreover the light is much steadier 
than with any other arrangement of the carbon points, in conse- 


FIG.4 quence of the current through the upper carbon 
"6 being held steadily at the front edge a. I have 
ee found with this arrangement of the carbons, 


and assuming the intensity of the light with 
the carbons having their axis in the same 
vertical line to be represented by 100, the 
intensity of the light in four directions 
in azimuth, say east, west, north, and south, 
will be nearly as shown in the margin, 
Fig. 4, viz. 


aew - E207 


ee, 


East or front intensity as... «. ++ +s oe +s +. 287 to 100 
North or side intensity as ee «+ 116 to 100 
South or side intensity as -» «+ 116 to 100 
West or back intensity as 88 to 100 
657 +4 = 

Mean intensity as.. .. . .. 189 to 100 


Iam of opinion that a mean of the front and side intensitics 
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may fairly be taken as representing the value of light for lighthouse 
illumination, thus— 


Kast or front intensity as +» 287 to 100 
North or side intensity as oo Sew . 116 to 100 
South or sideintensity as .. .. .. - 116 to 100 
bly+-3 = 

Mean intensity of .. . 178 to 100 


We have thus for lighthouse illumination a mean intensity 73 per 
cent. greater than with the carbons having their axis in the same 
vertical line, 

Iam of opinion that this mean intensity fairly oy mane the 
value of the electric light for lighthouse illumination from carbons 
with continuous current as compared with the light from the same 
carbons, through which are sent bene ' currents, 

In measuring the candle power of the light produced 
machine, I have given the mean intensity obtained in the 
of the photometer, the carbons in lamp working with the Holmes 
and Alliance machines being always arranged with their axis in the 
same vertical line, and the carbons in the lamp working with the 
Gramme and Siemens machines being always arrang th the 
front edge of the top carbon nearly on the centre ot the bottom 
carbon; therefore in comparing the lights produced by these 
machines with those produced by the Seles and Alliance 
machines, a reduction head be made in the proportion of 287 to 
173, or as 100 to 60°3. 

18th January.—On this day measurements were taken of the 
light from the following machines, viz.:—1 Holmes, 2 Holmes, the 
experimental magneto-electric machine of the Alliance Company, 
1 Gramme, and 2 Grammes. Indicator diagrams were also taken 
for the horse-power absorbed by each machine. 

Mean condensed 


by each 


a 





Mean diffused 
light. ight. 
Standard candles. Standard candles, 

en ae 


1 Holmes M.F. machine.. 494 
2 Holmes M.E. machines 2,721 .. 2,721 
1 Alliance M.E. machine 1,953 .. 1,953 
1 Gramme machine .. 5,338 .. 3,215 
2 Gramme machines... 9,126 .. 5,501 


19th January.—Measurements were taken of the light produced 
by the Siemens No. 1 and No. 58 machines. The light produced 
by the latter machine was tested against the light produced by the 
Gramme machine, and the light produced by one Holmes machine 
against that produced a by No. 58 Siemens machine, the lamps being 
100ft. apart. The results were as follows :— 

Mean condensed Mean diffused 
ight. ight. 
Standard -andles. Standard candles, 
No. 1 Siemens machine... .? 14,578 .. .. .. 8,78 
No, 2 Siemens machine.. 5,920 .. +. 3,568 

With 1 Gramme v. No. 58 Siemens, the relative intensity was 
found to be as 100 to 100%. With 1 Holmes v. No. 58 Siemens, 
the relative intensity was found to be as 100 to 384. The last two 
os ga were checked by exchanging the conducting wires and 

mps. 

20th January.—On this day the lights produced by the machines 
were tested against each other, as follows, viz. :— 

1 Gramme v. No. 58 Siemens. 
1 Holmes v. No. 1 Siemens, 
1 Holmes v. 2 Grammes. 

An experiment was also made for determining the relative inten- 
sity of the light and horse-power absorbed by the Siemens No. 58 
machine when running at half and full speed. With the machine 
running at half speed the light was found to be so unsteady that it 
could not be correctly measured. 

The relative intensities of the light produced by the machines 
tried to-day were as follows, viz.:— 

1 Gramme v. No. 58 Siemens as 100 to 116, 
1 Holmes v. No. 1 Siemens as 100 to 557. 
1 Holmes v. 2 Grammes as 100 to 663. 

Other important duties requiring my presence in town, it was 
necessary to defer further trials for a few days. ;. 

On the 25th January, Mr, Ayres returned to the South Foreland 
and made some preliminary trials with the second No, 2 machine of 
Messrs, Siemens, which had been delivered by them, and fixed 
during our absence by Mr, Core, the engineer in charge at the 
lighthouses. On the following morning I joined Mr. Ayres at the 
Foreland, and comparative trials were made of the two small 
machines of Messrs. Siemens, numbered respectively 58 and 68, 
when the intensity of the light was found to be be as 100 for 58 
to 109°5 for 68, being 9°5 per cent. in favour of the latter machine. 

Arrangements were made to-day for the intended practical 
nightly trial of the light from the Gramme and Siemens machines 
in the lighthouse lanterns, and the following instructions were 
given to the engineer in charge :— 

“The light from the No. 2 Gramme machine to be exhibited in 
the low lighthouse, and the light from the Si 0. 58 hi 


was nece to stop the Gramme machine for four minutes, to| me before cl 


g the 
adjust one of the commutator brushes to prevent the flashing. follows : viz — 


tators, and found to be as 





On the 7th night, after running nearly fourteen hours, the 1 Ommdensed 
Siemens machine had to be stopped and replaced by one of the pi cau m - 8. 
Holmes machines, the commutator brushes having burned out, and ue ae atte 5 Oe 


the temperature of the coils seriously increased in consequence of Sql “G2 West adn MP oh . 

the current not leaving the machine properly. This might have| It would appear from these measurements that the efficiency of 
been avoided had spare commutator plates and brushes been | the machines had not been impaired by the night’s working. 
supplied with these machines, The Gramme machines are provided | Having made arrangements for continuing the trials by night 
with two commutators, which are difficult to repair or renew, and | (left-hand Gramme and No, 68 Siemens), I returned to town in 
the Siemens machines have only one commutator, the parts of | the ——. j 

which are inexpensive and easily repaired or renewed. At these | It will be observed from the accompanying reports of the 
commutators wear and tear must occur, even in the hands of the | engineer in charge, that from this date to the 15th the left-hand- 
most experienced attendant. I tound that in working the electric |Gramme machine worked fairly with occasional flashing at the 
lamps with }in, square top carbons and gin. square bottom carbons, | commutators. : : 

which were found to give a maximum intensity of light, the Serrin | From the 15th to 17th its performance was unsatisfactory ; the 
lamps could not be maintained perfectly in focus owing to the con- | commutators could not be prevented from flashing, and on the 
sumption of the lower carbon being more rapid than the upper | morning of the 18th the light was out for five minutes, when the 








one. I therefore instructed the engineer in charge to fit each | 
lamp with 4in, upper and lower carbons for the remainder of the | 
experiments, | 


Statement showing the Cust, Dimensions, 
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2 (Siemens Small Nos. 58 and 68 .. 200 | 4 4/2 5 0 1 0 720) 66 850 } 14134 8520 2141 1291 4" xX 35" cae 


Some experiments were made this day for the purpose of deter- | 


mining the loss of light incurred with each machine, viz., the 
Holmes, Gramme, and Siemens, in transmitting the current from 
the machine in the engine-room to the electric lamp in each 
lantern, a distance of 694ft. for the high lighthouse, and 592ft. for 


the low lighthouse. There are laid down for the surface three | 


insulated conducting cables, two small for a single Holmes 
machine, each consisting of seven copper wires, No. 14 Birmingham 
wire gauge, and one large for use with two ines, ting of 
nineteen copper wires, No. 16 Birmingham wire gauge. For the 
experiments it was nece to couple the two small cables together, 
so as to send the current from the machine in the engine-room 
through both lighthouses to the lamp in the engine-room, the length 





of the conducting cable being thus about 1286ft. The loss of light 
in each case was found to be as follows, viz.:— 
Holmes machine se +e ee «+ 20°8 per cent. 
Gramme machine ee . 58°6 per cent. 
Siemens machine . 80°4 per cent. 


The proportionate loss for the high lighthouse, taking it in the 
ratio of the length of the cable, or as 1286 to 684, is therefore 
nearly as follows, viz. :— 


Holmes machine +» 16°1 per cent. 
Gramme machine PT a .- 81°8 per cent. 
Siemens machine, No.8 .. . . 434 per cent. 


For the low lighthouse the proportionate loss, taken in the ratio 
of the length of cable, or as 1296 to 592, is nearly as follows, 
viz.:— 


Holmes machine -. 13°7 per cent. 

Gramme machine .. .. .. .. .. «. 27°0 per cent. 

Siemens machine, No.58 .. .. .. .- 37°0 per cent. 
The above experiments were repeated with the Gramme machine, 


and the large conducting cable, the two small cables being coupled 


together as one, thus making two large cables 1286ft. in length. | 
The loss of light with this cable was found to be 46°3 per cent., | 
In the evening | 


being 12°3 per cent, less than with the small cable, 
I returned to town. 

I would here remark that the Holmes machines were specially 
constructed for this rather unusual case of the lights being required 
at the respective distances of 694ft. and 592ft. from the machines. 
I have been informed by Messrs. Siemens that for any given case 
of a similar nature they would have no difficulty in modifying the 





in the high lighthouse. A Serrin lamp, fitted with jin. square 
bottom carbon, and jin. square top carbon, to be used in connection 
with each machine. A Holmes lamp, fitted with carbons of the 
same size, to be kept in readiness on each lamp table, for use during 
the time occupied in renewing the carbons 

“*The machines to be worked on each night from sunset to sun- 
rise, and a record of their performance to be kept on the form pro- 
vided. In the column for remarks, the following points are to be 

articularly observed :—(1) State of commutators and brushes, 
2) State of bearing as regards heating. (3) Removal and repairs 
to brushes.” 

The reports of the performance of the machines are appended 
to this report.” At sunset, 4.37 p.m., I saw the two machines 
started, and remained until 9 p.m. witnessing the performance of 
them and the lamp in each lantern. Two powerful steady lights 
were maintained, and both machines were found to run without 
any considerable increase in the temperature of the coils or flashing 
at the commutators, or any heating of the bearings. On reaching 
Dover with My. Ayres, we proceeded to the outer end of the 
Admiralty Pier, where both lights were observed to be shining very 
brilliantly, and of nearly equal intensity. 

27th January.—On our arrival at the South Foreland this 
morning, we found both machines in good order, and that every- 
thing had worked satisfactorily throughout the night. Experi- 
ments were made to-day with one of the Gramme machines, for 
the pw of determining the relative intensity of the diffused 
beam of light from the por Sos placed in the lamp, with their axes 
in the same vertical line and the condensed beam of maximum 
intensity in one direction. The relative intensity was found to be 
as 100 for the diffused beam, to 291 for the condensed beam. In 
the evening Mr, Ayres and myself returned to London. 

On the 2nd February I again visited the South Foreland, when 
I found the Gramme and Siemens machines had worked fairly for 
the five nights they had been running. On the second night it 





* We have not thought it necessary to reproduce the tables referred to, 
as they are extremely voluminous. They give the date of experiment, 
time of lighting and extinguishing, temperature of engine-room, quantity 
of coke consumed, quantity of carbons consumed, &c., and brief remarks 
on the performance of the machines—these are the most interesting 
features in the tables. We learn from them that on the whole the 
Gramme machine worked well, and Siemens machine, No. 68, very well, 
while Siemens machine, No, 58, worked badly, and was not used at all 
after the 7th of March. The tator arrang t of all the machines 
tried appears to be defective, as will be seen from the following extracts 
from the “remarks” in the ee ee 30th, Gramme, right 
hand—A good light was maintained all night, but not so good as on 
previous nights, owing to the commutator being in bad order. January 
3lst, Siemens No. 58--The commutator was getting badly cut. Took off 
this morning, trued up, and repaired the brushes. Feb 2nd, 
Gramme, right hand, No. 2—Gramme machine worked well tit 8.40, 
when it started flashing at the left hand commutator. The brush was 
burned up to the holder, caused by a small piece coming out of the com- 

- mutator. February 3rd—Siemens, No. 58, machine did not work satis- 
fostertiy. Could not keep the brushes from burning, which caused it to 
work at a high temperature. Commutator plates in bad order, and will 
not stand trueing up.—Eb. E. 








result, 

During the nights of the 2nd, 3rd, and 5th the Gramme machines 
were worked, but there was considerable difficulty with the Siemens 
machine, in consequence of the commutator plates and brushes 
being nearly worn out. The trials were, therefore, discontinued 
until a further supply of these was delivered by Messrs, Siemens 
Brothers, 

On the 5th March Mr. Ayres met at the South Foreland Mr. 
Ebel, who had put the two small Siemens machines, Nos. 58 and 
68, in good —— order, when the two machines were tried, 
working singly, and also together in parallel circuit. On the 
following morning I visited the Foreland, when the intensity of 
the light produced by the two machines was measured when work- 
re singly and combined. The intensities were found to be as 
ollows : viz— 


of their machines so as to give a more satisfactory 


No. 58 Siemens machine .. 4.446 
No. 68 ditto : 6,563 

For the two machines .. .. 11,009 
Nos. 58 and €8 coupled together .. 13,179 


There was thus shown to be a superiority in the intensity of the 
light produced by the two machines coupled together over that 
produced by the two machines when working singly, as 11,009 to 
pong or as 100 to 119°7, being 197 per cent. more light with the 

wo pl A + 1g +h 

Experiments were also made for determining the relative 
intensities of the diffused beam of light with the axis of the carbons 
in the same vertical line, and of the condensed beam of light with 
the axis of the bottom carbon nearly in the same vertical plane as 
the front edge of the top carbon ; also the intensities of the side 
and rear light. With the latter arrangement of the carbons the 
intensities were as follows : viz.— 





Siemens Machine, No. 68. 


Intensity 
standard in candles. 
1. Carbons with axis in same verticalline .. .. .. .. 2021 
2, Axis of bottom carbon in same vertical plane as front 


edge of top carbon. Front beam oe” abgy 
3. Samearrangement of carbons. Side beam, 90in. from No.2 2346 
4. Ditto ditto Back beam, 180in. from No.2 772 


Arrangements were made for running the two Siemens machines 
during the night, the lamp of the No. 58 machine being placed in 
the lantern of the Low Lighthouse, and the lamp of the No. 68 
machine in the lantern of the High Lighthouse. Mr. Ebel, the 
assistant of Messrs. Siemens, having requested to be allowed to 
remain in the engine-room to witness the performance of the two 
machines for the night, I gave him permission. 

7th March.—On visiting the South Foreland this morning, I 
found that both machines had worked well during the night, 
although flashing occurred occasionally at the commutators. On 
examining the commutator of each machine, I found them both in 





right-hand machine had to be started. On the night of the 18th 
the left-hand machine was again tried, but the commutators flashed 
so badly that the right-hand machine had to be substituted at 8°40. 


Weight, Horse-power absorbed, and Light produced by the Dynamo-electric Machines tried at the 
South Foreland, 1876-77. 























From this date the right-hand machine worked fairly until the 
| 2nd April, when it was with difficulty run throughout the night, 
| the commutators being both much worn and requiring repair. 
| The left-hand machine being in the same state, the further trial 
| of these machines was discontinued. 
The No. 68 Siemens machine worked well from the 7th March 
| to the 7th April without any necessity for a stoppage On the 
11th March the commutator plates and brushes were adjusted; on 
the 19th the brushes were renewed ; on the 28th the commutator 
| plates and brushes were again adjusted; and on the 6th April the 
| commutator plates and brushes were renewed. 
| Atthe termination of the trial on the 7th April, the Siemens 
| machines were both in good working order. 
| Ihave appended to this report a statement showing the cost, 
| dimensions, weight, ber of revolutions, horse-power absorbed, 
| and light produced by the several machines under trial. It will be 
| observed that, in the order of merit, the Siemens small size 
| machine, No. 68, stands first. 
| This machine is found to produce more than twice the quantity 
| of light per horse-power given by either the Holmes or Alliance 
| machines, and about 65 per cent. more light per horse-power than 
| the Gramme machine. It has the further merit of being very 
| much lower in price, and much less in its dimensions and weight, 
| than either of the other machines. 
It is found that a considerable falling off has occurred in the 
| intensity of the light produced by the Holmes and Alliance 
| machines since they were fixed at the South Foreland in 1872, 
| owing to the loss of magnetism that has occurred in their steel 
| magnets. This loss in magnetism is found to agree nealy with 
| the loss in the intensity of the light, and is found to be about 
| 22 per cent. in the Holmes machine, and about 10 per cent. in the 
Alliance machine, 
With the Gramme and Siemens dynamo-electric machines no 
| such falling off in their power can occur. 
On the 17thinst. I again visited the South Foreland, accompanied 
| by Mr. Ayres, and made an examination of the Gramme and Siemens 
| machines. I found both commutators of each of the Gramme 
| machines very much worn, especially the one next the driving 
— The coils of both machines bore the appearance of having 
een considerably heated. In the state I found the machines I 
did not consider it safe to work them any more until they had 
| received some overhaul and repair. The two machines of Messrs. 
| Siemens were found to be in very good order. 
Messrs. Siemens having submitted for trial with their machines 
a conducting cable of larger dimensions than the South Foreland 
| cables, and of the length required between the engine-room and 
| the High Lighthouse, I made some experiments with it in connec- 
tion with each machine. The cable I found to be 1400ft. in length, 
and i of nineteen copper wires of No. 16 B.W. gauge well 
insulated. The cable was cut into two equal lengths of 700ft. 
| each, and arranged in two coils in the engine-room. The currents 
|from the Nos. 58 and 68 Siemens machines, separately and 
| collectively, were sent through it to the electric lamp, which was 
| also placed in the engine-room, and at a distance of 100ft. from the 
| 6-wick oil test lamp. The short current to the lamp was made 
| through 22ft. of the small cable of Messrs, Siemens, composed of 
seven copper wires of No. 13 B.W. gauge. The loss of light with 
the machines was found to be as follows, viz. :— 








Per cent. of the 
whole light. 
No. 58 machine el a6 ae 
No. 68 ditto 23 


Nos, 58 and 68 coupled : 35 


The experiment made on the 2nd February with the Siemens 
machine, No. 58, showed a loss of light of about 43°8 per cent. with 
the current sent through 700ft. of the small lighthouse conducting 
cable. There would therefore appear to be a reduction in this 
loss of 43°8, less 24=19°8 per cent. by adopting the larger cable. 
On the following day I tested in the same manner with the Siemens 
large cable the Alliance Machine, 1 Holmes, and 2 Holmes 
machines. The loss of light in each case was found to be as 
follows : viz.— 


Per cent. 
Alliance machine -- 691 
One Holmes ditto 661 
Two Holmes ditto 765 


It would therefore appear that this cable is not so well adapted 
for use with these machines as with the Siemens machine. These 
results would probably have been somewhat different had the 
conducting cables been stretched out in two straight lines ; but, 
as time did not permit of this, I propose repeating the experiment 
on the first convenient opportunity. Inthe evening I proceeded, 
pursuant to the instructions of the Board, to Paris, for the 
purpose of inspecting the Gramme machines constructed by Messrs. 
Sautter, Lemonnier, and Co., and on the following day I visited 
their works. I saw several Gramme machines in construction, and 
witnessed the performance of one machine which was stated to be 
absorbing 24-horse power at a speed of 850 revolutions per minute. 
A Serrin lamp, fitted with gin. square carbons, was used with the 
machine, and the condensed beam of light was stated to be 2500 
to 3000 candles. The machine was comparatively smaller and 


more compact in form than the Gramme machines at the South 
Foreland, and has only one commutator. The price delivered in 





fair order, but somewhat burnt and dirty, with an accumulation 
of burnt oil mixed with small particles of the gun-metal. The 
intensity of the light produced by each machine was measured by 


Paris was stated to be £100. I was informed by Mewsrs. Sautter 
and Co, that two of these machines cannot be worked together in 
parallel circuit, as accomplished with the Gramme and Siemens 
| machines at the South Foreland. T was also informed by Messrs, 
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Sautter and Co. that they have sold a large number of these 
machines for the illumination of factories, which are stated to give 
very great satisfaction, and are found to be more economical for 
this purpose than illumination by gas. The large Gramme machine 
referred to in the letter of Messrs. Sautter and Co., dated 13th 
November last, which was stated to have given a maximum light 
of 50,000 candles, with an expenditure of 13-horse power, had 
been sold, but I was shown a machine of the same dimensions in 
course of construction, which was expected to be ready for trial 
on the following day. I therefore arranged to witness on the fol- 
lowing evening a trial of this machine and the illumination of the 
factory by electricity. On calling at the works of Messrs. Sautter 
and Co. the following evening, it was found that the large Gramme 
machine could not be satisfactorily worked, but the performance 
of the three small machines and lamps for illuminating the factory 
was very satisfactory. The space illuminated was about fifty yards 
square and about 30{t. high. The three electric lamps were sus- 
pended at about 20ft. above the floor, and the general illumina- 
tion of the space for the service of the workmen appeared to be, 
practically, equal to broad daylight. I was particularly struck 
with the absence of any dark spaces, all shadowed spaces being 
fairly illuminated by strong reflected light from the walls and 
floor of the building. Messrs. Sautter and Co. suggest, for 
lighthouse illumination, one of their Gramme machines of an 
intermediate size between their factory machine and their large 
size machine, to work at a speed of 230 revolutions per minute, 
and absorbing about 5-horse power, and producing a light of about 
12,000 to 15,000 candles in ordinary states of the atmosphere, but 
to work ata speed of 500 revolutions, with an expenditure of 
about 8-horse power, and producing a light of about 20,000 to 
25,000 candles during thick or foggy weather. The price of this 
machine delivered at Paris they state at £240. From my inspec- 
tion of the Gramme machines of Messrs. Sautter and Co., and the 
information I have been able to obtain respecting them, I am of 
‘opinion that they are not superior in efficiency to the Siemens 
machines, while they are more complicated in construction, and 
their cost is higher. I would therefore recommend, provided it 
meets with the concurrence of Dr. Tyndall, that the Siemens 
machine, of the size now under trial at the South Foreland, be 
adopted for the Lizard. 

Ihave much pleasure in stating that throughout the trials that 
have been conducted at the South Foreland, very able and willing 
assistance has been rendered by Mr. Core, the engineer, and the 
assistants of the establishment. 

Iam, sir, your most humble servant, 

Robin Allen, Esq. Jas. N, Doveass. 





Royal Institution, April 26th, 1877, 

Sir,—I have read the report of Mr. Douglass on the recent ex- 
periments with the magneto-electric machines mounted at the 
South Foreland. 

The impression which the report makes upon me is that a 
laborious and important inquiry has been carried out in an ex- 
tremely able and painstaking fashion. The results furnish the 
Elder Brethren with most valuable data regarding the performance 
of magneto-electric machines. 

I entirely concur in the recommendation of Mr. Douglass, that 
the small Siemens machine recently tried at the South Foreland be 
adopted for the Lizard. From the first I regarded the perform- 
ance of this handy little instrument as wonderful. 

It is simple in principle, and so moderate in cost, that a reserve 
of power can always be maintained without much outlay. By 
coupling two such machines together a great augmentation of the 
light is, moreover, attainable. ~ 


I have the honour to be, Your obedient Servant, 
JOHN TYNDALL. 
Robin Allen, Esq. 








MODELS DESTROYED BY THE FIRE AT THE 
AMERICAN PATENT-OFFICE. 


THE superintendent of models at the American Patent-office 
gives the number of patented models destroyed as about 87,000. 
To these should be added the postponed and rejected cases, esti- 
mated at about 49,000, making in all about 136,000. The following 
extracts from a long list published in the Scientific American will 
show that many of the models of the earlier American inventions 
of most interest to our readers have been lost:— 

Clase 10, bolts, nuts, rivets, and washers.—Of this class the 
following were saved:—Nutlocks, taps, dies, and plates for screw 
and nut making; but all machinery was destroyed. 

Class 13, Brakes and Gins.—Machinery for the treatment of raw 
cotton, flax, and hemp; hair and oakum pickers, and husk splitters. 

Class 14, Bridges.—Includes everything connected with bridges 
and arcbes, their piers and abutments, crusses and girders for 
bridges, floors, and roofs, iron trusses, piers, and columns. 

Class 55, Harrows.—All devices for scratching, rolling, and 
pulverising the soil; also corn and cotton-stalk choppers and 
pullers, and stone gatherers. 

Class 56, Harvesters.—This includes all kinds of machines and 
implements for gathering and securing the crops—excepting hand 
hay rakes and forks—all the models of which, with the exception 
of the cutters for harvesters and about thirty of the old models of 
reapers and mowers, were destroyed. 

Class 97, Ploughs.—All machines employed for ploughing, 
breaking, digging, trenching and paring the soil, cultivating crops, 
digging roots, and laying tiles. 

Class 98, Pneumatics.—This includes all mechanical applications 
of air and other elastic fluids—excepting motive-power engines—- 
balloons, and ventilation. 

Class 100, Presses.—Includes presses of every description, except 
hydraulic, printing and copying, the last two of which, with their 
appropriate Class No. 101, were saved, but the hydraulic and the 
other ‘presses were destroyed. 

Class 103, Pumps.—This class includes al machinery for 
pumping or elevating liquids, hydraulic engines, jacks, and presses. 

Classes 104 to 106, Railways.—This includes everything relating 
to the roadway, cars, and their fittings. 

Class 107, Manufacture of Railway Irons. —Includes every 
machine or process for manufacturing or repairing rails, car irons, 
axles, tires, wheels, and metal fittings. 

Class 110, Saws.—Includes everything relating to saws and 
sawing machinery. 

Class 111, Seeders and Planters.—These, including manure dis- 
tributors, were all destroyed except the cotton and seed planters, 
of which only a few were lost. 

Classes 121-2-3, Steam.—From this class—which includes all 
kinds of steam machinery, locomotives, &c.,—traction engines, 
lubricators, and steam and air brakes have been burnt. 

Class 130, Thrashing.—All machines and devices for husking, 
thrashing, shelling, winnowing, and stacking. 

Class 138, Water-wheels.—All the models of the different kinds 
of water-wheels, chutes, forebays, penstocks, and water-wheel gates. 

Class 141, Wood Screws.—This class includes the different 
varieties of patented screws, most of which were saved, and the 
machines for their manufacture, all of which were lost. 

Classes 142-3-4-5, Wood-working.— All the models of these 
important classes, whieh include all machines and tools for working 
wood—except saws and sawing machinery, which are also 
destroyed, see Class 110—were burnt. 

The Americans do not seem to regard the loss as anything 
serious, as the following will show :—‘‘ The loss is of no great 
importance, as, at the present rate in which models are being sent 
to the Patent-office—some twenty thousand a year—but a short 
time will elapse before the places of those burned will be supplied.” 
The idea that a supply of models of new inventions can repair the 
loss of the old modeis, which form the record of early American 
invention, is one that probably would only occur to the American. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months 

$143. Improvements in and appertaining to Batu. and SpHERicaL 
Vatves, William Phillips Thompson, Lord-street, Live l.—A com- 
munication from Bushrod; C. Hay, Washington, Columbia, U.S.—18th 
August, 1877. 

$263. Improvements in the art of Maxtxc Sewrno TuReap, and in the 
machinery employed therein, William Morgan-Brown, Svuthampton- 
buildings, London.—A communication from Andrew Reynolds Arnold, 
Newark, New Jersey, U.S. —28th August, 1877. 

3364. Improvements in Liquip Meters, Johu' Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Johann Nicolaus Friedrich 
Valentin, Frankfort-on-the-Maine, Germany—4th September, 1877. 

3405. Improvements in Looms for Wravixe, John Marsden, Halifax, 
Yorkshire.—7th September, 1877. 

$421. Improvements in Daessinc and Comptnc Sick Waste, and in 
machinery used therefor, Samuel Cunliffe Lister, Bradford. — 10th 
September, 1877. 

3427. Improvements in machinery or apparatus for Wassinc, Scourine, 
and Dreixe Yarns, John Collins, Glasgow, N.B. 

3430. Improvements in Apuesive Exvetores, Theophilus Horrex, South- 
square, Gray’s-inn, London.—11th September, 1877. 

3443. Improvements in BuTron-HOLE ATTACHMENTS for Sewina MacuInes, 
William McIntyre Cranston, Worship-street, Finsbury.-A communi- 
cation from Willard Gay, Troy, New York. U S.—12th September, 1877. 

3469. Improvements)in apparatus or appliances connected with GENE- 
RATING, CONDUCTING, MEasuRING, or Testing aud AprLyina Evxrcrri- 
city, Isac Louis Pulvermacher, Regent-street, London.—-14th Septemer, 
1877. 

3485. Improvements in Power Looms, Henry Conradi, Lower James- 
street, Golden-square, London.—A communication from Hermann 
Koettgen, Langenberg, Prussia. —15th September, 1877. 

3499 Improvements in the manufacture of SHove.s, Spapes, Scoops, &c., 
Frederic Cooke, New Bridge street. and Robert Henry Cooke, King- 
street, London.—18th September, 1877. 

3549. Improvements in an instrument and apparatus known as the 
TeLePHONE, Thomas William Mann, Leadenhall-street, London.—A 
communication from James Alfred Briggs, Coconada, E.1. 

$551. Improved machinery for making InpiA-RuBReR Hose or other 
pipes and engine packings, Robert Eastham, Leyland and Wigan, 
Lancashire. 

3557. An improved Dress-HoLpeR, George Albert Mills, Cheapside, 
London, --2ist September, 1877. 

3576. Improvements in ALarms for BicycLes and other road vehicles, also 
applicable to bells generally, Samuel Hudson Wright, Castie-street, 

ublin. 

3581. An improved Tarese-cYLiInpER Raprat DovB.e-actinc CoMPoUND 
CONDENSING or Non-cosDENSING StTeaM Enaine, William Cooper, The 
Green, Stratford, Essex. 

3583. Improvements in the manufacture of Paper and apparatus there- 
for, George Tidcombe, jun., Watford, Herts, and Arthur Millburn, 
New Kent-road, Surrey. 

3585. Improvements in Reapinc Macarnes and other apparatus for 
binding up cut crops or other materials into sheaves or bundles, Edwin 
Whitworth, Longsight, Manchester. 

3587. Improvements in Rartway Brake Apparatus, William Robert 
Lake, Southampton - buildings, London. — A communication from 
Ludwig Becker, Vienna, Austria,— 24th September, 1877. 

3593. Improvements in the manufacture of Naits, Spikes, Pixs, and 
other like articles, and in the machinery or apparatus employed 
therefor, Bernard Peard Walker, Birmingham. 

3596. Improvements in the mauufacture of Cement and in apparatus to 

used therein, and in Dryinc Sewace, Mup, and similar matters, 
William Joy, Snodland, Kent. 

3597. Improvements in Execrric Te&Lecrapass, 
William Higgins, Cornhill, London. 

$600. Improvements in machinery for Compine, Dressinc or Hackiino 
Sik and other fibrous substances, Samuel Cunliffe Lister, Manning- 
ham, Yorkshire.—25th September, 1877. 

3601. Improvements in mazhines for Borwsc, MILLING, and SLoTTING, 
part of which is applicable to other tools and machinery, William Ford 
Smith and Arthur Coventry, Salford, Lancashire. 

3603. An improved Merer for Taps or other similar articles, George 
Augustus Adams, Peel, Isle of Man. 

3605. Improvements in So.iTaires, SLEEVE-LINKs, and other like fasten- 
ings, William Frederick Spittle, Birmingham, and William Pearce, 
Handsworth, Staffordshire. 

3607. Improvements in RerricERaTIne, and apparatus therefor, part of 
such apparatus being applicable to heating purposes, Kennard Knott, 
South-street, Finsbury, London. 

3609. Improvements in the construction and forms of Stans for Roorine, 
and internal surface fittings of buildings generally, Thomas Wheatley, 
Middlestonmoor, Durham. 

3611. Improvements in the means and apparatus for Sponoine and 
Loapine Guns, Alexander Moncrieff, South 1 Kensington, and William 
Anderson, Whitehall-place, London. 

3613. Improvements in Pessaries, William Robert Lake, Southampton- 
buildings, London.—A communication from William Harvey Wilson 
Campbell, Norwich, U.S.—26th September, 1877. 

3615. An improved ALARM Beww for warning foot passengers on the 
approach of bicycles, tram cars, and other carriages, Frederick 
Leonardt, Birmingham. 

3619. Improvements in or relating to Botts and Nuts, Alfred Parry, 
Barrow-in-Furness, Lancashire. 

$621. Improvements in ANNEALING Furnaces, John Lysaght, Bristol, 
and Christopher James, Clifton, Bristol. 

3623. Improvements in apparatus for Transmitrinc and ReEvERSING 
Morton, Paul Pfleiderer, Norwood, Surrey. 

3625. Improvements in Vore Countinc Apparatus worked by pneumatic 

wer for parliamentary and other meetings, Peter Jensen, Chancery- 
lane, Londop.—A communication from Charles Albert Mayrhofer, 
Vienna, Austria. 

3627. An improved Katerposcope, George William Ambridge, Hoxton, 
London.— 27th September, 1877. 

3629. Improvements in Furnace Bars applicable to smoke-burning 
furnaces, Walter Lees, Sowerby-bridge, Yorksbire. 

3631. A mew or improved combined article of Wearinc Aprare. for 
ladies’ use, Ignac Pick, Queen Victoria-street, London. 

3635. Improvements in Sarety Caces for Mines, and in means or appara- 
tus for preventing overwinding of the same, Martin Thomson, Rose- 
hall, Lanarkshire, N.D. 

3637. Improvements in apparatus for Licutinc, WARMING, and VeENTI- 
LATING Porposgs, Charles George Virgo and Abraham Akeroyd, Brad- 
ford. —28th September, 1877. 

3639. Improvements in Evecrric TeLecrarn Apparatus, Leon Alexan- 
° _—- and Stanislas William Meldon de Sussex, Grosvenor Hotel, 

ndon. 

3641. An improved Camp Batu, Thomas Mackin, Lanark, N.B. 

3643. Improvements in the method of and ap tus for Taxatine the 
Rervse of Towns, Alfred Fryer, Wilmslow, Cheshire. 

3645. New or improved ComBinepD VENTILATORS and Fincer P.ates, 
Name Prates, Letrer Piates, Coat Hooks, Door Botts, and Door 
Kyockers, John Currall, Birmingham. 

3647. Improvements in Propucine Copies of Writincs, DRawinos, and 
De.ineations, Eugenio de Zuceato, Charterhouse-street, London. 

3648. An improved combination of apparatus and materials used for 
Writing and other purposes, Noah Jacobsohn, Berlin, Prussia. —29th 
September, 1877. 

3649. Improvements in machinery for Unwinpinc and Cross-Currine 
Matcues, George Evans, Newton Heath, Manchester.—A com i 
tion from Ebenezer Benton Beecher, Westville, U.S. 

3650. A new or improved TRAVELLERS’ PorTABLE CooKING APPARATUS, 
Tom Curtis, Manchester. 

3651. Improvements in Gas Meter Inpices, George Joslin, Colchester, 
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3652. Improvements in Composire Guns, William Palliser, Earl’s-court- 
square, London. 

3653. Improvements in the construction of machinery for CHoppine and 
Spiitrinc Woop and other similar substances, Frederick Holmes, 
New Cross, Kent, and Richard James Harris Saunders, Ventnor, Isle 
of Wight, Hampshire. 

3654. Improvements in the mode of and apparatus for Raistno SUNKEN 
Suips and other submerged bodies, William Atkinson, South Lambeth- 
road, Surrey. 

3656. yp eee applicable to Water Gauces, George Owen God- 
dard, Brighton, Sussex. 

3657. An improvement in Drawine Heaps for Macninery for spreading, 
drawing, and twisting hemp and other fibrous materials, Thomas 
Lawson, Leeda. 

3659. Improvements in NumBerinc MACHINERY or apparatus for printing 
presses, William Robert Lake, Southampton-buildings, London.—A 
et from Thomas Sheridan Bowman, Saint Louis, Mis- 


3660. An improved Hernia Truss, Heinrich Loewy, Berlin, Germany. 

3661. Improvements in and relating to Postrace, Revenue, and other 
Stamps, William Robert Lake, Southampton-buildings, London.—A 
communication from James Sangster, George H. Dunbar, and Robert 
Dunbar, Buffalo, U.S. 

3662. —— in the manufacture of Armour Pxiates, John 
Devi Ellis, Sheffield. 


- 











8663, New or improved hinery or tus for Cootinc Mitk and 
separating out the cream therefrom, Walter Alfred Barlow, St. Paul’s 
Churchyard, London.—A communication from August Fr. Illgen, 
Mittweida, Saxony.—lst October, 1877. 

3664. Improvements in Percussion Enaines for boring rocks or for 
other similar purposes, John Darlington, Coleman-street-buildings, 
London. 

$655. Improvements in means and apparatus for Lockine or Reratnina 
from TuRNING the Nos of the Binpinc Screws or Bours used in con- 
necting the parts of railway rails, and the nuts of screws and bolts 
used for other purposes, William Deacon Curzon, Warwick-court, 
Holborn, London. 

3657. Improvements in apparatus and arrangements for Sewrnc those 
parts of Woven and other MaTertats and substances where button- 
holes or other openings or openings oversewn at the edges are required 
and formed, or in which button-holes or other soeninge or openings 
oversewn at the edges aré used, applicable also for sewing, embroider- 
ing, or ornamenting where a stitch of the kind is desired, James 
Dowling. Jewin-street, London, and Charles Frederick Trelawny 

* Young, New Cross, Kent. 

3669. An improved Cop-Borrom Paster or Paste Box which may be 
used for other pasting purposes, William Henry Bailey, Salford, and 
John Cordingley, Oldham, Lancashire. 

3670. Improvements in the method of and apparatus for CuILLino Cast 
Inon Grate Bars or other castings where similar hard faces are 
required, Jobn Knowles, James Pickup, and Isaac Halstead, Manning- 
ham, Yorkshire. 

2671. Improvements in Srreer Tramways, and in rails and chairs for 
tramways, Charles Henry Beloe, Liverpool. " 

3672. Improvements in Sroprers, Taps, Varves, and Vents for beer, 
wine, and other barrels, Ezra Waugh Hammond and Joseph Wilkinson, 
Bradford. i 

3674. Improvements in WaTerProor Suoxzs and Boors, James Jarvis, 
Hackney. London.— 2nd October, 1877. : 

3676. Improvements in the manufacture of NegpLes, Maurice Demmer, 
Inden, Aix-la-Chapelle, Germany. . 

3678. Improvements in and appertaining to Versecs for NaviGaTING 
CaNALs, and in the mode of preventing side wash, John Washington 
Whinyates, Southampton-buildings, London. 

3680. Improvements in ATTacHinG the Insipe Hanpirs of Carriace 
Doors to their spindles, which improvements may also be applied to 
the attaching of other handles or knobs to their spindles, Charles Unitt, 
Harborne, Staffordshire. 4 

3682. Improvements in Countinc Apparatus, William Spence, Quality- 
court, Chancery-lane, London.—A communication from E:nst Lom- 
pert, Berlin, ; 

3634. Improvements in AtarM Apparatus to aid in the detection of 
trespassers, Isaac Henson, Whitecross-street, Derby. a 
3686. Improvements in BREECH-LOADING MaGaziNE Fine-ars, William 
Robert Lake, Southampton-buildings, London. — A communication 

from E Remington and Sons, Ilion, New York, U.S. 

8688. Improvements in WaTer SuppLyiIneG and DiscHARGING APPARATUS 
for water-closets, lavatories, and the like, William Robert Lake, 
Southampton - buildings, London. — 4 communication from Jesse 
Edward Folk, Brooklyn, U.8.—8rd October, 1877. 

3690. New or improved machinery for PuppLine Iron and Srest, David 
Hipkins, Tipton, Staffordshire. 

3692, Improvements in Sroprine Apraratus for scent and other bottles 
or vessels, Henry Brooks, Cumberland-market, Regent’s-park, Lon- 
don. 

3694. Improvements in Paper Fasteners, Herbert John Haddan, 
Strand, London.—A communication from Parker H. Sweet, Washing- 
ton, U.S. 

$696. Improvements in and relating to Tite Covertxos for walls and 
other structures, George Anthony Marsden, Liverpool. 

3698. Improvements in Ostaininc CoLourtnc Matrers suitable for 
dyeing and printing, John Peter Griess, Burton-on-Trent. 

3700. Improvements in machinery or apparatus for AscerTainine and 
Inpicatinc Weicut, Thomas Henry Ward, Smethwick, near Birming- 

am. 

3702. Improvements in Dampixe or Wettixc Paper and in the apparatus 
employed therein, Pearson Jacques Jackson, Newcastle-upon-Tyne.— 
4th October, 1877. 

8704. Improvements in Sewer or Draty Traps, Robert Benjamin Cole, 
Hoxton, London. 

3706. Improvements in |Gas Governors or RecuLators, Oskar Annell, 
Stockholm, Sweden. 

3708. Improvements in Traverse MecnanisM for spinning, doubling 
and winding machinery, Matthew Dunlop, Crofthead, Renfrew, N.B.— 
5th October, 1877. 








Inventions Protected for Six Months on the Deposit of 
Compleve Specifications, 

8757. A new or improved form of Pavina Biocks of Woop, Stone, or 
other material suitable for paving streets, &c., William Simallpiece, 
Gray’s-inn-place, London.—10th October, 1377. 

3811. Improvements in the manufacture of Parrern Sneets or CaRDs 
fur embroidery or sampler work, Thomas Edward Parker, Massachu- 
setts, U.S.—15th October, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 


3556. VaNNinG Macuine, Alexander Melville Clark, Chancery-lane, 
London.—15th October, 1874. 

3577. Propuction of Votatite Liguip Hyprocarpons, Joseph James 
Culeman, Glasgow.—17th October, 1874. 

3632, Dyeinc THreaps, &c., Alexander Melville Clark, Chancery-lane, 

ondon.—21st October, 1874. 

3562. Wire Carp Coverino, Robert Thornton, Cleckheaton, Yorkshire.— 
16th October, 1874, 

$575. Stoppers for Borries, Philip James Luntley, Scarborough.—l7th 
October, 1874. 

3578. Pressinc Bricks, &c., William Kennedy, Leeds.—17th October, 1874. 

3656. Speep Recutator, Léandre Mégy, Jose de Echeverria, and Felix 
Bazan, Paris.—23rd October, 1874. 

3663. ELectric TeLecrapus, John Muirhead, jun., Wimbledon, Surrey.— 
23rd October, 1874. 

8735. WatercLosets, &c., Alfred Tylor, Newgate-street, London.—20th 
October, 1874. 

3612. ExpLosive Compounps, Samuel Joseph Mackie, Delahay-street, 
London, Camille Alphonse Fauré, Faversham, Kent, and George 
French, Oare, Faversham.—20th October, 1874. 

3595. Unstorrinc Borr.es, Edgar Breffit, Upper Thames-street, London. 
—19th October, 1874. 

3601. Moes for Srixxinc, John Chisholm, Oldham, Lancashire.—20th 
October, 1874. 

3641. Frre-ResisTING MaTerRIAL, Robert Reston Horne, Glasgow.—22nd 
October, 1874, 








Patents on which the Stamp Duty of £100 has been Paid 


2734. Mowtna Macuines, Adam Carlisle Bamlett, Thirsk, Yorkshire.— 
17th October, 1870. 

2755. VENTILATING Roors, &c., John Henry Johnson, Lincoln’s-inn- 
fields,.London —20th October, 1870. 

2772. Wasnine, &c , Woot, &c., John McNaught and William McNaught, 
jun., Rochdale, Lancashire.—21st October, 1870. 

2865. Propucinc Comsustion of Gas, &c., Alexander Horace Brandon, 
Rouen, France.—31lst October, 1870. 

2740, Sewine Macutnes, Joseph Buchanan Robertson, Lurgan, Ireland. 
—18th October, 1870. 

2787. SINGEING Fasrics, James Warrall, Manchester.—22nd October, 1870. 

2347. PLoucns, Richard Hornsby and James Edwin Phillips, Grantham, 
Lincolnshire. —29th October, 1870. 

2814. Drawino, &c., Frax, &c., William Bywater, Holbeck, near Leeds, 
and Jack Shaw, Hunslet, near Leeds.—26th October, 1870. 


Notices of Intention to Proceed with Patents, 


2244. Nose-baG, Frederick Ayckbourn, Notting-hill, London. 

2261. Fotpinc Woven Fasrics, Ferdinand Rath, Goldsmith-street, 
London.—90th June, 1877. 

2282. Reoisterino Cap Fares, &c., Edward Griffith Brewer, Chancery- 
lane, London. —A communication from Henri Faure. 

2284. BucxLes, Thomas Kendrick, Edgbaston, Warwickshire. 

2287. Garrer Boot, John Plant, Longton, Staffordshire. 

2292. ASCERTAINING the Rater at which Vessets are Passrno through the 
= Cornelius Edward Kelway, Portsea, Hampshire.—12th June, 

te 

2295. Rercectors, &c., Frederick Alma Hamilton, Gladstone-street, and 
Frederick Hamilton, Poole-road, London. 

2308. AcTUATING Screw-privers, &c., Alphonse Charles Alliot, Cross- 
atreet, Hatton Garden, London. 

2311. Lupricarors, Sydney Pitt, Sutton, Surrey.—A communication 
from Felix Isodore Millet.—13th June, 1877. 

2317. Moucps for Castinos, &c., George Pashley, Penistone, Yorkshire. 

2321. Rerricerators, Alexander Colquhoun Jeffrey, Liverpool.—A com- 
munication from William G. StahInecker. 

2322. Boxes, &c., Frederick Ransome, Lower Norwood, Thomas Mitche- 
son Gray, Peckham, and Frederick Smith, Battersea, Surrey. 

2324, Watcu mega Charles William Cooper and Reuben Cornelius 


2327, SunpHaTE of Sopa, William Black, Hedworth, near South Shields, 
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Durham ' David Hill, East Jarrow, South Shields, Durham.—4th 
‘une, 1877. 

2895. iwpows of CarrracEs, James Baker, Caledonian-road, London.— 
15th June, 1877. 

2361. Stoprers for Botries, Charles Warner, Lambeth, London, and 
William Tully, Thomas-street, Kennington Park, London, 

2362, Purirication of Gas, William Wallace, New-road, Batteraea, 
Surrey, and Carl Friedrich Claus, Great St. Helens, London.—16th June, 
1877 


2383. Hanoina Winpow Sasues, George Arthur Biddell, Ipswich.—19th 
June, 1877. 

2406, Kircuen Rances, Henry Thomas Hassall, Birmingham. 

2412, Cueck Reaisrer, Thomas Morgan, Cockspur-street, Charing-cross, 
London,—A communication from Louis Von Hoven. 

2414. Sewina Neepies, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Samuel Peberdy and Henry Howson. 
—2ist June, 1877. 

2425, Cau Bes, &c., Alfred Bennett, pa 

2481, PropeLuine Srreet Cars, &c., Robert William Eddison, Leeds,--A 
communication from John Imboden.—22nd June, 1877. 

2449. Evecrric TeLeGrarpH Apparatus, James Wallace Brown, Leaden- 
hall-street, London. 

2457. Barres from Paper Purp, William Robert Lake, Southampton- 
buildings, London.—A communication from George Washington 
Laraway, —25th June, 1877. 

2488, Pumps, William Edward Newton, Chancery-lane, London.—A com- 
munication from James Robertson,—27th June, 1877. 

2507, Armour for Prorecrine Suips, &c., William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from Richard Lloyd. 
—28th June, 1877. 

2515. Suuntina Rattway Veuicies, Thomas James Smith, Fleet-street, 

don.—A communication from Pierre David.—2z9th June, 1877. 

2674. PorTaBLE Cookina Apparatus, Thomas Davelin, Upper Spring- 
street, London.—4th July, 1877 

2590. ApsusTine Stamps, Edwin Wardroper, Parkhurst, Isle of Wight. 

2599, Sewinc Macarves, William Dawes, Leeds.—5th July, 1877. 

2613. Giazinc GreeN-nouses, &c., Wiliam Greene and William James 
Greene, Saffron Walden, Essex.—6th July, 1877. 

2687, TreATMENT of BICARBONATE of Sopa, Ernest Solvay, Brussels. —12th 
July, 1877. 

2722. Burtons, Thomas F. Nott, Southampt 
July, 1877. 

3166. Mine Pumps, William Allan, Kilbirnie, N.B.—A communication 
from William Paris Barclay.—20th August, 1877. 

3241. Workine of Disaprearina Guns, Alexander Moncrieff, South 
Kensington, SS and William Anderson, Whitehall-place, London. 


—27th August, 18 

3450. CARTRIDGES, ang = ee Heslop, Lingdale, William France, Loftus, 
and William Walton, Upleacham, Yorkshire.—13th September, 1877. 

8476. CoatinG MeTats with Tin, William Robert Lake, Southampton- 
buildings, London.—A communication from Neuburg and Co,—15th 
September, 1877. 

3504, CLeaNnsinG Suips’ Borroms at Sea, Francis William Phillips, St. 
Leon -Sea,—18th September, 1877. 

3659. Treatino Cast Steer, &c., Bernard Edward Cammell, Sheffield, 
and James Duffield, Dronfield, Derbyshire. 

8561. Wreavino Loopep, &c., Fasrics, Lawrence Hall, Robert Smith, 
and Daniel Snape, Ratcliffe, near Manchester.—21st September, 1877. 
8600. Compino Si1Lk, &c., Samuel Cunliffe Lister, Manningham, Yorkshire. 

—25th September, 1877. 
8611. Loapinc Guns, Alexander Moncrieff, South Kensington, London, 
and William Anderson, Whitehall-place, London.—26th September, 1877. 
8618. Liantinc Street Lamps, James Longshaw, Warrington, Lan- 


re. 

3620. Scyrnes, George Booth, Seg oe ny Rotherham. 

3623, Reversino Motion, Paul Pfleiderer, Norwood, Surrey. — 27th 
September, 1877. 

3637. Licutine, &c., Charles George Virgo and Abraham Akeroyd, Brad- 
ford, Yorkshire,—28th September, 1877. 

3642. | age for Weavine, Thomas Priestley and Joseph Parkinson, 

0 

8643, Treatine the Rerusz of Towss, Alfred Fryer, Wilmslow, Cheshire. 
—29th September, 1877. 

8698. OstTainino CoLourtnec Marrers, John Peter Griess, Burton-on- 





buildings, London.—10th 





Trent. 

3702. Wetrino Parer, Pearson Jacques Jackson, Newcastle-upon-Tyne.— 
4th October, 1877. 

3715. Brusues, Sydney Pitt, Sutton, Surrey.—A communication from 
Isaiah Smith Hyatt. 

8716. Treatinc Woop, Edward Reynolds Andrews, Boston, U.8S.—A com- 
munication from Ira Hayford.—tth October, 1877. 

3726. Doptex TetecraPH Printinc Apparatus, Gerrit Lolkes Jansma 
Van der Ploeg, Hague, Holland.—8th October, 1877. 

38757. Pavine Biocks of Woop, &c., William Smailpiece, Gray’s-inn-place, 
London.—10th October, 1877. 

3811. Parrern Suexets for Emproipery Work, Thomas Edward Parker, 
Massachusetts, U.S.—15th October, 1877. 


a me having an interest in g any one of such applications 

should leave particulars in writing of their objections to such application at 

pe office of the Commissioners of Patents witbin twenty-one days after 
te. 








List of Specifications published during the week ending 
BOR October, 1877. 

3344*, 6d.; 104, 3s. Gd.; 630, 2d.; 720, 4d.; 850, Sd.; 856, 6d.; 928, 6d.; 

035, 4d.; 960, 6d.; 961, 6d.; 982, 6d.; 984. 4d.; 985, 6d.; 991, 4d.; 1002, 6d,; 

1004, 6d.; 1012, 10d.; 1017, Gd.; 1019, 8d.; 1020, 4d.; 1026, 6d.; 1027, 4d.; 





1036, 6d.; 1044, 6d.; 1045, 6d.; 1046, 6d.; 1047, 8d.; 1049, 6d.; 1050, 6d; 
1055, 2d.; 1059, 6d.; 3, 8d.; 1065, 6d.; 1067, 6d.; 1070, 8d.; 1074, 6d.; 
1076, 4d.; 1077, 4d.; 1078, 2d.; 1081, Sd.; 1085, 8d.; 1086, 2d.; 1090, 6d.; 
1092, 4d.; 1093, 2d.; 1094, Gd.; 1096, 6d.; 1097, 6d.; 1098, 2d.; 1105, 2d.; 
1106, 6d.; 1107, 6d.; 1108, 6d.; 1109, 6d.; 1110, 8d.; 1111, 2d.; 1118, 2d.; 
1114, 6d.; 1115, 2d.; 1116, 4d.; 1117, 2d.; 1118, 2d.; 1120, 2d.; 1121, 6d.; 
1122, 4d., 1124, 2d.; 1125, 6d.; 1128, 6d.; 1131, 2d.; 1132, 6d.; 1133, 2d.; 
1135, 6d.; 1136, 1s.; 1137, 6d.; 1239, 4d.; 1140, 6d.; 1141, 2d.; 1148, 4d; 
1144, 2d.; 1145, 24; 1146, 2d.; 1147, 2d.; 1148, 2d.; 1149, 4d.; 1150, 6d.; 
1154, 4d.; 1155, 8d.; 1156, 6d.; 1162, 8d ; 1164, 6d; 1179, 6d.; 1183, 4d.; 
1184, 6d.; 1195, 6d.; 1224, Gd.; 1247, 6d.; 1248, Sd.; 1439, 6d.; 2315, 6d.; 


2814, 6d.; 2823, 6d.; 2852, 6d.; 2863, 8d. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s, must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office oy 
Her Majesty's Commissioners of Patents. 


2°74. CanceLuinG Postace Stamps, R. Vaile—Dated 22nd January, 1877. 
6d. 


This consists mainly of a printing and a preasing roller, bolted to an 
inclined board or guide, for receiving between them the letter to be 
gee also an inking roller (with reservoir) to ink the printing 
roller, which may have a device isting of lling lines and a circle 
wi locality, daie, &c. The pressing roller (below) is carried by movable 
bearings controlled by springs, and moves slightly up and down as the 
letters r through ; this is utilised (by means of crank, lever, ratchet 
and pawl, &c.) to work a counting apparatus, which regi the number 
of letters. 

491. Gas Moron Enoines, N. A. Otto and F. W. Crossley.—Dated 5th 
Februory, 1877. 18. 

This relates to improvements on No. 2081 of 1876, viz, inter alia, 
making the passage in the slide through which the gas enters the 
slide chamber communicate with a passage leading into the cylinder, 
before the slide chamber communicates directly with the latter, so as to 
effect equilibrium of pressure between the compressed charge in the 

linder and the igniting e; arranging the cam and governor for 
the gas supply valve, so that the cam is moved entirely to one side of the 
valve lever when the en; runs too fast or when it stops ; giving the 
governor a supplemental load, which only acts on it when the engine is 











working at or above the no’ ; means for letting some of the 
gaseous charge escape when compressing hand, at first starting ; 
providing a sevond cam on the sleeve of the first, to hold the escape valve 


open when the engine is performing its outstroke; expanding the 
packing ring of the piston with an inner coned ring with inclines on 
the trunk of the piston ; placing a second split ring a ve of the 
split packing ring of the piston ; connecting a closed chamber with the 
ir supply pipe and a separate pipe leading to the air inlet of the engine. 
501. Hanp.es ror Irons, W. Cross.—Dated 6th February, 1877. 6d. 
The grip part of the handle, together with the side pieces, are made in 
one piece by the —. process, The grip part is made tubular, allowing 
passage of air through it. 
505. Spinnixo Frames, 
(A communication. 
This mainly relates to automatic arrangements for overcoming the 
difficulties arising from the unequal draft of the traveller by changing 


” Morgan-Brown.—Dated 6th February, 1877.— 
&. 





the of some or all of the rollers of the set of drawing rollers with 

relation to the speed of the — while the yarn eye spun is wound 

from the smallest portion of the bobbin or its barrel to the outer layer of 

yarn constituting a full bobbin. 

541. Buocks ror Lirring anp Lowertne, W. 0. Carter.— Dated 8th 
February, 1877. 6d. 

The he is borne from a flat band or chain passing round a drum 
between the two parts of a duplex worm-wheel operated by a screw or 
worm which is worked by an endless chain and pulley (the worm being 
at right angles to the worm-wheel). 
5G1. Furnace Frre-poors, C. Mace and J. Brewster.—Dated 10th February, 


1877. 5 

The door is nade semicircular and to turn on an axle, and is balanced 
by an annular rim or pendulum weight. By working a lever or handle 
it may be partly opened or shut either side of the furnace. The front 
has a ventilator attached, and the flame plate is perforated as usual. In 
another arrangement the dor is in two halves, with toothed wheels 
working into each other. 

565. Srxixc Hinces, P, 0. Connor.—Dated 10th February, 1877. 6d. 

In one case a spiral spriug is placed horizontally in a box beneath the 
door, and a vee-piece on the bottom centre of the door fits into a recess 
in a sliding piece which rests against the spring. In another there are 
two rising aud falling pieccs working in cubits, one in front of the other; 
the spring to be compressed rests on the front one, and the back one 
forms a cam which is worked by a roller on the bottom centre of the door, 
its motion being communicated to the other through a rocking lever. 


568. Furnaces, R. Jones.—Dated 10th February, 1877. 6d. 

This consists, first, in forming alternate movable fire-bars in front with 
teeth on the under surface, which engage in teeth on a rocking bar 
connected by jointed lever arms with an axis moved either by a hand 
lever or a steam engine ; secondly. forming the fire door with two distinct 
chambers, having a central passage which can be opened or closed by 
means of hollow slides moved to and fro by an arm; when one slide is 
opposite the opening air is admitted to the fire face (and this is always 

e case when the fire door is opened for cvaling); after enough air has 
been admitted, the other slide is brought opposite the opening, so that 
air enters only one of the chambers. 

576. Opzratino Expiess Banpsaws, A, Ransome and J. Richards.— 
Dated 10th February, 1877. 4d. 

This is done by means of friction rollers or other gripping appliances, 
causing motion of the saw round a centre dise or ring with thrust or 
tension, or both); the curvature is maintained by adjustable guides near 
the material cut, and at other parts of the path. 

577. Grinpine Grain, W. R. Lake.—Dated 10th February, 1877.—(A 
communication.) 6d. “ 





5 $4, 


631. Wispow Frames anp Sasues, 7. Robb and J. Sawers.—Dated 15th 
February, 1877. 6d. 

This relates to making above the upper sash a narrow ventilating 
chamber, which can be closed or opened by means of a hinge valve on 
the inner side, worked by a cord ; also to hanging the upper sash to the 
under one by means of an endless cord at one side me over pulleys, 
and secured in tightening catches in a recess in the upper edge of the 
lower sash ; also to fitting the sashes so as to be capable of swinging 
inwards on vertical rods, for the purpose of cleaning, &c. 

643. Takinc ory ano Dettverina Patntep Sugers, M. Smith.—Dated 
16th February, 1877. 4 

This cousists of a swinging frame provided with grippers to take tho 
sheet from the holding grippers of a rotating cylinder and deliver it on a 
board. The grippers are closed by a spring weight, and are opened at 
the proper points by means of a double arm on the shaft which es 
the griprers, striking against stops. 

647. Neepues, 7. Fletcher.—Dated 16th February, 1877. 6d. 

Needles are made with the body tubular and openings under the eye 
(which is slotted), and at the point, the thread being passed into the eye, 
then on to the point. Again, needle cases are made for easy removal of 
one needle at a time ; they have a longitudinal groove at the side to hold 
one needle, and a rotating lid with a slot and covering lip, or a slide in a 
fixed lid, for covering the open top of the groove. 

650. Dressinc Mittstongs, W. RK. Lake.—Dated 16th February, 1877.~(4 
communication.) 10d. 

This relates, in machines with longitudinally sliding frame and trans- 
versely sliding carriage with cutting tool, to arrangement of this carriage 
80 as to be easily adjusted for cutting of furrows A separate bed is pro- 
vided for it, having side guides, and actuating mechanism at the end for 
the carriage. The bed is pivotted between two cars on the frame, and 
controlled by thumb nuts on screws projecting from the bed and bearing 
on standards on the frame. The desired inclination of the bed plate i¢ 
maintained invariable, by means of an adjustable base plate fitted to the 
bottom of the bed plate by screws ; when it is wished to dress deeply at 
one side of the stone, the screws are loosened and paper inserted between 
the plates at one side, then they are tightened again. (Several modifica- 
tions are given.) 

656. Topacco anp Cicars, J. E. H. Andrew.—Dated 17th February, 1877. 
—( Partly a communication.) 6d. 

This relates, first, to a stemming machine, consisting of feed, crushing, 
and cutting rollers, some with elastic surfaces ; in the cutting rollers are 
dise cuti which separate the stem from the wings of the leaf. Addi- 
tional cutters may act on the leaf and the stem respectively. On leaving 
the rollers, the stems are guided away by a tube to a receptacle, or 
between rollers and cutters, and the wings of the leaf are carried on by 
endless belts. Next, a cigar mould is formed of two blocks hinged 





This consists of a cylinder (in any suitable y ), whose ci - 
ence is furnished with teeth or hocks arranged in helicoidal circles, so 
far apart that the teeth of one will not work in the same space as those of 
another. The material is fed through a hopper above. 

588. Revo.vine axp Rereatina Fire-arms, F. A. Le Mat.—Dated 12th 
February, 1877. Gd. 

The small auxiliary cock of the central mitrailleuse portion is made in 
the form of a wedge, which lodges in the body of the main cock, on 
which it has a spring joint; it carries on one side a spring bottom, on 
which the shooter simply acts with his thumb to put it in either of its 
two tions, or fire either the barrel of the revolving vortion or the 
fixed mitrailleuse central fire portion. In the latter case 0 1¢ of the faces 
of the wedge bears against the body of the main cock, while the 
other serves to push directly the central fire striker; thus the gun is 
prevented missing fire. 


589. Sasn Fasrentnc, G. Edwards.— Dated 12th February, 1877. 6d. 

This relates partly to improvements on No. 3935 of 1875, pulleys with 
cord being adapted to push back or throw forward the bolt to unlock the 
fastening—and the locking being done by a lever attached to the bolt, 
working on an inclined plane in the case enclosing this and the spiral 
spring. Again, four cords (of copper or iron wire) are fixed, two to the 
top and two tu the bottom of the stiles of the upper sash ; the two lower 
pass over two upright pulleys on the top rail of the lower sash and hang 
down, terminating in handles which can be hooked or otherwise 
attached. 

690. Maxine Wire Sprinos, W. R. Lake.—Dated 12th February, 1877.— 
(A communication.) 10d. 

The machine is formed on the principle that three points describe a 
circle, and that through these points only one circle can A my It com- 
prises three grooved rollers, one (G) above and between the other two 
(MM)), and adjustable; a fourth roller (M) measures the wire of which 
the spring is to be formed. The adjustable roller is made to rise and 
fall by means of a bent lever with terminal roller resting on an eccentric; 
this is to regulate the diameter of the spring at commencement of its 
formation. The wire passes between the two rollers (M and Mj) as ina 
rolling mill, then under the roller(G)and next into the second roller (M), 
591. Prerarmne PLate ror Parintine Music, Jf. Allissof.—Dated 12th 

February, 1877. 6d. 

This consists in pasting on a suitable back ground strips of transparent 
paper, carrying the notes, c.,and from the sheet thus prepared producing 
a printing surface (by photolithography, photo-relief, or similar process. 
599. Carpinc axp Scripstrna Woot, &c, J. Lawlis.—-Dated 13th Feb- 

ruary, 1877. 4d. 

This consists in use of an additional roller placed under the angle 
stripper, between swift and doffer, also an additional roller between the 
breast and the “‘licker in,” to straighten out the fibres, and prevent 
escape of dust and loose fibres. 

601. Warer Meters, G. W. Von Nawrocki.—Dated 14th February, 1877. 
—(A communication.) 8d. 

In a casing is a drum of sheet metal, which acts both as conduit wheel 
and turbine. The water enters the interior of the drum by a rectangular 
opening at the side, and passing along its inner circumference strikes 
against partitions, causing the drum to revolve; it finally passes out 
through the hollow axis to the discharge. The axis of the drum has a 
conical valve, and rests in the closed cone when the apparatus is not 
wor When the discharge cock is opened the water raises the cone, 
and with it the axis and drum, greatly diminishing friction. 

602. BLow1nc ENGiNEs AND Cupo.as, B. Walker and J. F. A. Plaum.— 
Dated 14th February, 1877. 8d. 

This consists in having three square compressors worked by three 
crank pins at equal divisions of the circle, a motive steam | ipmare being 
coupled to the piston rod of the middle one. Motion of water in a 
syphon in the delivery pipe gives uniformity of blast. Cupolas are 
formed with four boxes near the base, each having two tuyere holes, one 
near the top, the other near the bottom. The upper or the lower holes 
are plugged, according as little or much metal is to be melted. Again in 
a fire-brick chamber in the upper part of the cupola are arranged a 
number of a pipes joined to one common ring at the top; these each 
enclose a smaller Pipe, and the smaller are connected to another ring; 
the blast enters by the last-named ring, passes through the smaller pipes, 
returns by the larger, and passes on to the tuyeres. A supplementary 
fire heats the chamber. 


605. OsTaininc TRottTiInG Motion in VELociPEDEs, V. 4, Mignot-Danton. 
—Dated 14th February, 1877. 

The seat performs the same functions as a treadle, being hinged, say, 
at the back to a curved C piece, while at the fore part is a shaft (with 
vertical axle passing through the seat), having each end connected by 
rods with cranks on the driving wheel; the up and down motion of 
the body drives the bicycle. To aid in ing the dead points, 
another crank is provided, from which a rod passes upwards through 
a ring on the guide rod of the seat; this rod can be moved with 
the hands to give a half a turn to the driving wheel. Fixed side pieces 
are provided to represent the side flanks of the horse, and others to act 
as stirrups. (The principle is variously applied.) 

612. Uriuisina Waste Hear or Cupota Furnaces, A. Wilson.—Dated 
14th February, 1877. 8d. 

In one arrangement, an annular chamber is fitted near the top admit- 
ting the gases of combustion freely through its middle. In a horizontal 
partition in it is a ring of holes receiving a series of pendant flanged 

ipes projecting through the chamber through larger holes, and o} 
be low ; these pendant be 94 are enclosed by others from the larger holes. 
The upper division of the chamber is connected with the blower, the 
lower with the hot blast pipe. The air-heating pi) may be eapaeasen 
ona brick cone. Corrugated tubular castings ma, used as air-heating 
passag' An ar t is described for utilising waste heat when 
the furnaces are worked in pairs. 

62'7. Woop Pavements, J. Kerv.—Dated 15th Febeuary, 1877. 6d. 

The boards on which the wooden blocks are placed are limited to only 
a (central) portion of the street; at the sides (for about 2ft.), the blocks 
rest on ballast or concrete, being even, however, with the others. This 
is to prevent depression, cracking, &c. 

629. TRAMWAY AND OTHER LocomoTive ENGINES, H. Hughes.—Dated 15th 
February, 1877. 6d. 

The supply of steam to the cylinder valves is controlled by means of a 
slide valve under the steam dome, operated by a rack, and a toothed 
segment or horizontal shaft. A steam brake has arod extending up from 
one of. its links, and the end of this when the brake is applied acts on a 
tappet, so as to rotate the horizontal shaft and move the valve to its closed 
palate. 8 is indicated by motion of mercury in a tube connected 
with a vessel, in which the liquid is influenced by a diaphragm acted on 
by a rod, which partakes of the motion of the governor. The outlet 
valve (for condensation water) is connected by links, rods, &c., with the 


horizontal shaft, so that it is closed when the stop valve of the steam pipe 
is in its neutral position. 











gether; one has a series of semicircular recesses, and in the other is a 
series of slots with followers, having also semicircular recesses ; one block 
is closed on to the tobacco in the other, and the two are pressed together. 
Again, rollers are used to compress tobacco before it is wound on the 
bobbin ; instruments are also used to cut the roll into certain lengths, 
instead of winding on a bobbin. 

657. Gas — C. A. Green.—Dated 17th February, 1877.—(4A communi- 
cation. 

The gas supply pipe enters laterally, and passes across a cast iron 
casing, baving an annular air passage in its bottom ; a short pipe rising 
from the middle conveys the gas to an air mixing chamber, which is 
formed by a perforated diapbragm, and a radially concave corrugated cap 
above, having channels for passage of the gas to the burning point. A 
rim on the top supports a heating drum or cooking utensils. In one 
arrangement a heating drum closed at top encloses a cylinder extending 
to within a few inches of the top, the heat passing over the inner cylinder 
and down and out between the two. A metal heater made in compart- 
ments is described, &c. 

662. Sewine Macuines, 0. Robinson. Dated 17th February, 1877. 6d. 

This relates to an arrangement of parts in wax thread boot-closing 
machines, and comprises, inter atia, a peculiarly shaped cam on the 
needle bar, in combination with a crank and rocking shaft, for giving the 
oa ne motion to the needle bar ; a feeder, raised by an independent 

ever; use of three eccentrics on the lower shaft, for needle bar, shuttle, 
and feeder respectively; a reversible feeder; a peculiar cam metion for 
driving the shuttle ; and a shuttle guard, consisting of a spring bell 
crank lever, having one arm bent over the rear end of the shuttle and 
the other extending beneath it when arranged to operate. 
673. Rattway Raits, &., H. H. C. Sintzenich.—Dated 19th February, 1877. 

—(Not proceeded with.) 6d. 

This consists in addition of four ridges to the rail by rolling; two of 
these are on the under sides of the head, and twoon the upper sides of 
the table of the rail, forming a secure chamber in which to drive into 
position a slide bar on each side of the rails to cover the joint. 

‘7°70. Feepinc Furnaces, J. Smith, jun., and W. Dowker.—Dated 24th 
February, 1877. 6d. 

This consists in making the reciprocating plunger of a fuel-feeding 
apparatus with a trausverse hole through it to forma feed cavity. The 
tube in which the plunger works serves as a guide, but not as a fuel 
shoot, and it has a hole in its lower side, with which the hole in the 
plunger (as this comes charged from the hopper) coincides in one position, 
so that the fuel falls through to the combustion chamber or « shoot 
leading thereto. 7 
‘7°71. Sranca Trap anp Sewer Ventirator, J. 4. Lonsdale.—Dated 24th 

February, 1877. 4d. 

This consists in forming stench traps with a covered channel, which 
connects at its ends the outlet or street drain with a ventilating shaft, 
such channel forming also a passage for the drainage and being capable 
of being sealed by the outlet waters. 

773. Tramways, A. H. Rowan.—Dated 24th Februa 1877.—(Not 
ceeded with.) 2d. bg on 

his relates to supporting and fixing the rails by means of transverse 

metal bars, driven through openings in the web and into the supportin; 

blocks of wood or stone on each side of the rail. These bars are divid 

longitudinally. 

‘774. Preservine Meat, Fisu, &., E. G. Brewer.—Dated 2ith February, 
1877.—(A communication) 4d. 

The meat is wrapped tightly in an open canvas jacket, to which is 
then applied, with a brush, a plastic coating formed ot gypsum, powdered 
charcoal, and short lengths of vegetable fibres, made into a paste with 
water. An outer canvas jacket is added. (Other modes of apply- 
ing the carbono-gypseous composition are described.) 

‘776. Screenine Bartey, &c., 7. F. and G. F. Stidolph and @. H. Aggio 
—Dated 24th February, 1877. 6d. 

The inclined surface of the screen is divided into a number of shelves 
or steps, one slightly below another. Each of the longitudinal wires at 
the lower end of each step is bent downwards nearly at right angles, then 
forwards to form the next step; and cross ties are placed at the bends, 
so that they are quite clear of the screening surface, and choking is 
avoided, Sometimes the steps are made separate from each other and 
with a narrow space between them. 

‘777. Motive Power Enarngs, P. Gaiboni.—Dated 24th February, 1877.— 
(Not proceeded with.) 2d. 
his i an arrang t of a beam with chambers, at the end 
of which a liquid is alternately permitted to flow as the beam rocks, 
acting on a flexible vesselin the chamber and forcing out air. 
‘779. MittBoarD, &., G, Peter.—Dated 26th February, 1877.—(Not 
ceeded with.) 2d. pore eS ada 

This consists in making millbeard and pasteboard in endless webs. 
For the former a continuous supply of pulp is passed to an endless wire 
mesh band, and after subjection to vacuum is passed between pressure 
rollers, &c. 

‘781. Lips ror Sanitary Recerracies, B. Shaw.—Dated 26th February, 
1877.—(Not proceeded with.) 2d. 

The lid is made so as easily to enter the top of the tub, and it has an 
india-rubber ring which by means of curved segments and cams actuated 
Md * meeere in the centre, can be forced outwards against the inside of 

e tub, 

'784. Pickers ror Looms, H. Hallen.—Dated 26th February, 1877.—(Not 
proceeded with.) 2d. 

A hard vitreous substance, in the form of a small cylinder, is fitted to 
each end of the picker, being inserted in a circular recess round the steel 
rod. This gives smoothness of motion without requiring oil. 

‘785. Sream Enoiye Inpicators, H. Lea.— Dated 20th February, 1877. 6d. 

This consists in combining, with an indicator, mechanism for measuring 
the area of each diagram described, and recording the sum of the areas 
of any desired number of consecutive diagrams. The top of the indi- 
cator’s piston-rod is connected to a lever pivoted at one end, and having 
at the other end a measuring wheel like that of an ordinary planimeter, 
which wheel, pressed into contact with the (smooth) paper covered 
cylinder, rotates as the lever rises and falls. It is fixed on one end of a 
light spindle, which at the other actuates mechanism registering the 
number of revolutions and fractiofis of such. The paper reciprocates 
synchronously with the piston of the steam engine. A counter is some- 
times added in the head of the paper cylinder to count the number of 
diagrams described in any experiment. 

'786. LocoMorTive AND OTHER Enoines, A. Wigram and F. J. Crebb.— 
Dated 26th February, 1877.—(Not proceeded with.) 2d. 

The blast is partly taken through the fire and partly used as a jet iv. 
the chimney (to hide escape of steam and prevent noise). 

‘787. Armour Piates, W. H. Smith.—Dated 26th February, 1877. 

This relates to so: 
ferably) to reduce the carbon ; also to hard: 








6d. 
ingots or plates by using metallic oxides. (pre- 
ening by adding carbon in the 
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form of wood charcoal ; the plate being placed w t in an air-tight 

—— im a furnace, with the proper aro gs wh it and the 

788. Reovtatmnc Sream Suppty ro Enornes, J. C. Koch and F. W. 
Durham.—Dated 27th February, 1877. 6d. 

The governor is not connected directly to the supply valve, but acts on the 
valve of a small steam or hydraulic cylinder, whose is connected 
with the a The valve of the small cylinder is (preferably) 
made witha erential action, so that the piston may be brought to 
rest at any part of its stroke. 

‘789. Corrine Frerwork, &c., G. H. Smith.—Dated 27th February, 1877. 
—{Not proceeded with.) 2/. 

A saw, with shank, and tapering to a point, is secured to a vertical bar 
and rapidly reciprocated ; its back works in a small grooved steel roller 
under the table. Again, a drill chuck, a circular and a vertical saw are 
combined, working on two horizontal shafts, the first and third operated 
by the upper shaft. 

'790. Wieornc Yarn on Tarean, J. and T. A. Boyd.—Dated 27th Febru- 
ary, 1877. 6d. 

This relates to improvements on No. 4119 of 1874. The two or more 
yarn or thread ends that are to be wound on one bobbinare led through 
eyes at the inner ends of separate detgctor levers centred under a rail 
near the front; thence up to a pulley considerably above the bobbin, 
carried by an arm fixed to a central longitudinal traverse bar ; thence to 
the bobbin, which rotates so that its underside’ moves from the centre of 
the machine. The roller acts as guide, imparting the traverse motion, and 
gives sufficient length of course between levers and bobbin, prevents 
broken ends becoming entangled on the bobbin, causes stronger ends to 
assist weaker ends, &c. On breakage, a piece of rubber on the end of the 
detector lever comes in contact with the winding drum, and the automatic 
stopping action is hastened. 

‘794. Umprecta Coverines, EF. Briggs.—Dated 27th February, 1877. 2d. 

A fast dyed warp of any colour or shade is used for the ground work, 
and a border is made of white silk or cotton, or China worked or 
raised. In dyeing, the (cotton or wool) weft is dyed black, brown, or 
like shade, and the border some bright shade. 

‘797. Sores ror Boots anp SuHors, W. R. Lake.—Dated 27th February, 
1877.—{A communication.) 4d. 

This consists in using on the exterior of the sole or between the thick- 
nesses of leather, a sheet of “‘ usdurian” packing (a waterproof composi- 
i of es plumbago, white or red lead, brass filings, and 
SU. ur. 

‘798. Crmmpinc, Gorrerine, &c , H. Hughes.—Dated 27th Februdry, 1877.— 
(Not proceeded with.) 2d. 

The leaves or pattern formers are made with the ends bent in opposite 
directions from the body and taking into the chain links which turn over 
at the end of the framing, but the pattern formers maintain a parallel 
action with the top edges of the blades uppermost throughout the whole 
of their travel. The pattern formers have hinged projections at their 
ends to enable the blades to adjust themselves to any in 
passing round the pinions. 

800. Roiiive axp Fixisninc ANGLE AND OTHER Inon, W. Brownhill, 
jun, and T. H. Smith.—Dated 28th February, 1877.—{Not proceeded 


with.) 2d. 
This consists in reducing the oy to a strip or bar of the required 
thickness and finish on the edges, by the system of rolling in No. 3368 of 
1875; the highly-heated strip is at once pointed or shaped, and psssed 
through angular grooved rolls. 

810. Smooraie Irons, C. J. Petherwick.—Dated 28th February, 1877. 4d. 

In the interior of the iron a tube is formed on either side, having its 
inner surface perforated with small holes, through which a mixture of 

and air issues into the interior. The gas supply tube passes through 
the handle and terminates in the mouth of a wider tube entering the box 
at the middle behind (which tube juins that first-named at the front.) The 
top na is slightly raised at the nose end for escape of the products of 
combustion. 
812. Camirys or Saarts, J. Hamilton.—Dated 28th February, 1877. 6d. 

For prevention of ‘down draft, a disc is supported by arms above the 
orifice, and an annular plate is fitted on the hue a little way down, so 
that a line from the circumference to the edge of the flae would form an 
angle of 45 deg. (the edge of the flue is half-way betrveen the plates) 
Gusts are deflected clear of the flue by being caused to strike the centre 
of the upper plate at an angle (a cup may be used instead of the upper 
plate, in which case the lower plate can be made smaller.) 

816. Toxic Exrract or Meat, F. Anderson and J. Yair.—Dated 28th 
February, 1877. 4d. 

This is to prevent precipitation in the tonic preparation made according 
to No. 2799 of 1874. The bulk of the tannin in red wine (which causes 
precipitation) is previously precipitated by any known means. The 
amount of spirit in Spanish red wines is also uced, as cxcess of 


spirits a tendency to precipitate the meat. Sherry or other white 
wine or British wine, with about 22 to 27 per cent. ove: of spirit, may 
be used instead of the Spanish red wines. If desirable, spirit may be 


added after blending the meat. 
820. Manvracture or Merancic Zoxc anp Sutpnuric Acip, B. A, 
Parnell.—Dated 28th February, 1877.—(Complete.) 2d. 

This relates to production or recovery of sulphuric acid from the 
gaseous products of calcination of sulphate of zinc, either alone or mixed 
with a réducing agent, such as sulphide of zinc; also to the use, for 
manufacture of metallic zinc, of the product of calcination of a mixture 
of sulphate of zinc with sulphide of zinc. 


823. Sream Co.tivaron, A. F. Martindale.—Dated 1st March, 1877. 
2s. 6d. 





This comprises a long fuel box inclined at an angle of 45deg. on 
scaffolding, above the furnace, at the back end of which area number of 
water tubes extending across (a spring~ e passes between the 
bars from below and buckets of fuel are raised by pulleys to the box, the 
fuel being let into the furnace at certain periods); two cylinders made 
almost entirely of one piece, with one port valve box in the middle and 
two exhaust boxes, one on each side, the valves being worked by four 
evcentrics, while a fifth works the force pump; four wheels on the crank 
shaft with iron link bands for working (say) the ploughs ; four anchor 
carriages on the land, with wire repes and two trave , one 
at each side of the field, the plough running between them ; circular 
cutters on small wheels on the traversing carriages, to grip the ground 
and move the ie forward — ee, ae been made ; a feed 
carriage near one 0’ corner ones, in line e traversing ——_ 
with guide ys and wire ropes to move the ploughs the length of 6 
furrow, and another traversing pulley between them for this 
purpose; feathered axles, cogs, gearing, &c., for producing the requisite 
motions, &c. 

852. Uricisisc Reruse Cast Iroy, J. Butler and T. EB. Lewir.—Dated 2nd 
March, 1877. 4d. 

The cast iron, melted either alone or mixed with iron ores and fluxes 
in a furnace, is poured directly into pans or ladles containing tinman’s 
clippings, a on a layer of carbonaceous matter (sawdust, charcoal 
dust, or the like) either with or without common salt. 

864. Rocxiye Firecrate, A. Joly.—Dated 3rd March, 1877.—(Not pro- 
ceded with.) 2d. 

This consists in making the grate bottom capable of swinging round 
(on trunnions) by the weight alone of the back part, so as to let ashes and 
cinders fall into the ashpan at one movement. Itis held in position by 
means of latches on a rod worked from the front. 

865. Sprrat Meraciic Banps, J. Haley, 8. Priestley, and R. Hall.—Dated 
3rd March, 1877. 6d. 

This relates to making bands of indefinite length. At one end of a 
table is mounted (longitudinally) a hollow spindie with fast-and-loose 
pulleys and a bobbin of wire; behind isa drum on which the wire 
for the core is wound. The end of the core is passed through the spindle, 
2 portion of band wire drawn from the bobbin and twisted round the 
core by hand, and the two wires thus connected are then caught in a vice 
which can slide the whole length of the machine actuated by a screw. 
When the vice has reached the end it can be disconnected and returned to 
the starting point without reversing the screw ; it is then re-connected. 
866. Vesser ror Beer, &c., C. T. EB. Lascelles.—Dated 3rd March, 1877.— 

(Not proceeded with.) 2d. 

This consists in inserting plungers in the (parallel-sided) vessels to 
press on the liquid and assist withdrawal, a vent peg becoming unneces- 
sary. 


867. Corset Fasteninos, J. T. Weaver.—Dated 3rd March, 1877. 6d. 
One busk or spring is provided with a fork-shaped hook about the 
middle and another near the bottom; these catch on studs on the 
adjoining busk. On the upper fastening there is a bell-crank spring 
lever with one arm notched and the other a finger-piece projecting from 
the enclosing box on one of the busks. A catch on the other busk takes 





into the box and with the notched lever. 
868. Pickirxe anv Switirsc Meta Pcates, J. R. Turnock.—Dated 3rd 
March, 1877. 6. 


By means of two plungers at the two ends of the pickling trough, 
worked from a! rocking bar, the liquid is forced to and fro and 
through or between the metal sheets, which are ag lengthwise of the 
stream. Or the liquid may be forced up from below the plates and made 
to circulate through them. , 

869. Tittinc Lanp, R Pocock.—Dated 3rd March, 1877. 4d. 

The ploughing and pressing are done at once and by one implement, 
wiaich has three central wheels on the main axle, two at one end of it 
serving as presser wheels, a following wheel behind the ploughsbares 
acts as presser. The plough is made on the balance or tilting principle, 
the axis-being in front of the main axle. The preponderating weight is 





thrown on the pgereting ploughshares and hind presser wheel. Thero is 

an arrangement for regulating the depth of penetration. The implement 

can be actuated either by steam or horse-power. 

870. Exrractine Four Arr From Mines, J. Bdwards.—Dated 5th March, 
1877.—(Not with.) 2d. 

At the top or bottom of the shaft is fixed a steam engine which works 
a fan or exhaust pump, connected with the workings by branched tubes. 
Another fan (with tubes, &c.) may be used to force pure air into the 
workings. 

871. Looxrxe Giass Frame ror Apvertisino, N. Casper and J. C. Breit- 
bait.—Dated 5th March, 1877. 

The frame of the glass is made to project from the face, and advertise- 

ments are fitted to the inner surface of the projections, the words, &c 
ted or painted backwards, so that they can be seen and read on look- 
into the glass. 

872. CLeantnc and Dressinc Goosrperrizs, H. Faulder.—Dated 5th 
March, 1877.—( Not proceeded with.) 2d. 

A orated cylinder is fixed in an inclined position, and another 
cylinder is rotated inside it, having longitudinal cells, in which the 
gooseberries, fed at the upper part, are carried round in contact with 
the inner circumference of the perforated cylinder, and get cleaned. 
873. Wraprers ror Newspapers, &c., W. Schojield.—Dated 5th March, 

1877.—(Not proceeded with.) 2d, 
relates to stamping tongues out of the body of the wrapper itself, 
to be bent over and inserted in the folds of the newspaper. 
874. Compounp ror DentaL on OTHER PuRPOsRsS, A. B. Harris.—Dated 
5th March, 1>77. 4 

This “ multicolour” compound is formed by blending together by beat 
and pressure black vulcanite and coloured vulcanised teh : the 
mass is moulded, or rolled out and hardened, by means of sulphur and 
surcharged steam ra’ to 300 deg. Fah. 


OWS, Haewm, A, M. Clark.—Dated 5th March, 1877.—(4 communication. 


The ferule holds in its lower part a plug, with rod projecting up into a 
cavity in the stick; the plug is free to turn round, or up and down, and 
a spring is placed between its top and the bottom end of the stick. 

877. PorTaBLe ENGINES AND OTHER WHEELED Macninery, N. Clayton 
and J Shut .—Dated 5th March, 1877. 4d. 

This relates to a mode of constructing the under carriage as part of the 
rolling gear of the machine; the splinter bar is connected to the for 
axle by means of stays and diagonal braces, the stays being doubled over 
the splinter bar and returning to the under side of the axle and the 
doubled portions connected by rivets. Distance pieces are interposed. 
878. Beveraces Havine Mick as THEIR Basis, J. A. Johnson.—Dated 5th 

March, 1877 —(A communication.) 2d. 

To prepare milk beer, milk minus the caseine is substituted for the 
water used for infusion of malt. Spirit of milk is got by evaporating 
milk to, say, one quarter, submitting to lacto-alcoholic fermentation and 
distilling. Liqueur of milk consists of the alcohol sweetened with 
of milk or lactine converted into galactine and dissolved in the whey. 
879. ee ag oF [non FRoM “ PickiE,” S. B. Bowen.—Dated 5th March, 

187 b 


Plates from the pickling apparatus are washed in lead-lined wooden 





refuse pickle is run into a filter to se te sawdust and refuse matter, 
then the filtrate is run into casks filled with iron shearings, passing 
from the first to the bottom of the second, from the top of this to the 
bottom of the third, &c. (Steam may be blown into the first and second 
casks.) The — flows from the last cask into a receiver, whence it is 
pumped into a lead rn above an evaporating pau, in which pan (with 
steam coil) it is aes till a pellicle forms; the liquor is then run 
into casks to crystallize. 

880. Maxine Cur Nats rrom Bar or Sueer Iron, W. Southwood.— 

Dated 5th March, 1877. 6d. 

This relates to improvements on Nos. 3439, of 1875, and 68, of 1876; and 
tirst, using spring holders attached to solid handles for feeding the bars 
to the cutters, and attaching some s g gauges to the machine to 
determine the size of the b ; secondly, instead of pushers operated 





shape, with taper hole at the end of the handle, for a ug also a side 
nozzle with plug, also a sealed air or fluid-tight hinged lid, sealed by a 
yielding surface of india-rubber, on which it presses when closed. 

898 Pavements, J. S. Gabriel.—Dated 6th March, 1877. 4d. 

Cast iron blocks are formed, with dovetail groove across below to 
engage a corresponding wooden block, also studs on one side to regulate 
the intervals, longitudinal grooves on the face, filled with concrete or 
grouting. 

899. Tosacco Pires, H. L. Friedlander.—Datet 6th March, 1877, 4d. 

The smoke has to pass up through two inclined holes in the bow], then 
down a vertical hole into the stem ; (the top of the vertical hole may be 
closed by a stopper or permanently) the opening in the stem at the inner 
= of the mouthpiece is enlarged below to iorm a reservoir for the 

va. 
896. Locomorive Exornes ror Common Roaps, &c., R. Peyton.—Dated 
6th March, 1877.—(Not proceeded with) 2 

This is to deceive horses by means of a mechanical horse with moving 
legs, &c., and accompanyiug sounds like the clatter of hoofs, 

900. Paintina Macuinery, D. 7. Powell.—Dated 6th March, 1877.—(Not 
proceeded with.) 2d. 

This relates to improvementsin galley presses, and the adaptation of 
the principle of printing un a web ef paper to the pulling of prvofs. 

Cn. Beane Lines on Paper, &c., A. Heyer.—Dated 6th Murch, 1877.— 


The roller is partly encased in a cover, the outer edge of whivh is to be 
used as the ruling line or edge. 
902. THeRMo-ELEcTRIC Batrerizs, C. and L. Wray.—Dated 6th March, 
1877. Lb 
This relates to improvements on No. 976 of 1876, viz., use of an alloy 
(for the bars) of antimony, zinc, and iron ; constructing the mould for 
casting the bars, of earthenware, clay, or similar substance (the pieces 
embedded in sand or loam); and embedding each and all of the 
bars in clay or other substance, the outer connection only being exposed, 


904. Sree, SHetts ror Prosectites, KR. Hadield.—Dated 6th March, 
1877. 4d. 

This consists in forming shells of steel cast in moulds, and afterwards 
annealed, the point being then specially hardened. A plug hole is cast 
in the bottom for charging), and grooves or projections are cast in the 
base ends, for gas checks te be fitted thereto. 


906. Motive Power, W. L. Wise.—Dated 6th March, 1877—(A communi- 
cation.)—(Not proceeded with.) 6d. 
A wheel with buckets is mounted on a horizontal axis, in a bath of 
liquid of great density, and a gas of minimum density is torced into the 
buckets when they pass the lower point of the wheel. 


908. Prartine, Fo.vine, Gorrerino, &c., Fasrics, 0. M. C. Chamberlain, 
—Dated 7th March, 1877. 1d. 

The working parts comprise a fixed adjustable table, a reciprocating 
feeding knife (which may be in two or more portions, and with plain, 
serrated, or dentated edge) acting on the material which between 
it and the table ; one or a pair ot rollers with intermittent action, which 
may be covered, heated, and made with grooves, indentations, Ee 
jections, &c , and formed of a series of rings put together (the whole 


troughs, and the washing used for the next course of pickling. The | having an automatic action to produce a plan continuously); and a self- 


acting gumming apparatus, consisting of a trough of gum with pulleys, 
under which thread, cord, or tape is passed in its way to the point of 
attachment to the material. 


909. Cans, A. Westwood.—Dated Tth March, 1877.—(Not proceeded with.) 
2d 


The driver of a Hansom is enabled to open the doors by means of 
a strap passing over pulleys to the rear of the cab. A right anda 
left-hand indicator are placed in view of the driver; they are normally 
closed by a spring, but opened by pulling a wire, or the like. 

910. Workine Rattway anv oTHEeR Sicnacs, B. Entwhistle.—Dated 7th 
March, 1877.—(ot proceeded with.) 2d. 

The counterweight for drawing the intermedial wire chain is placed at 
the station end of this wire and not at the signal post, and by counter- 
balancing the arm at the axis of the arm, all signals remain at danger. 





by 
acam, spring pushers are used, which are rel by a tappet or lug 
on a cam. 


881. Horse-cuirrinc, A. A. Bearman.—Dated 5th Morch, 1877.—(Not 
with.) 2d. 


This relates toa clipper held in the hand, and the movable blade of 
which is vibrated by means of a coil of wire connected to one axle of a 
wheel system, while an outer coil enables a man to move the clipper 
about over the horse. The coils are enclosed in sheathing of rubber or 
canvas. 

882. Wueets ror Raiways, &., T. J. Smith.—Dated 5th March, 1877. 
—(A communication.) 

Rolled iron bars are arranged in radii, and temporarily fixed by blocks 
in a bed plate, their inner ends projecting to receive a nave by casting or 
welding. The outer ends have each a hole for a key, whc se ends are 
cai to pass on the ends of other straight bars, which have to form the 
felloe or rim, these bars angled ends and a groove in which the 
key finds an abutment for holding each enc of two adjoining bars in 
position. The outer ends of the spokes are then heated for welding. 
Again, welding is done successively at isolated points on the wheel. 


883. Dressine Cases, &c., G. G. W. and J. Betjemann.— Dated 5th March, 
1877. 6d. 


This consists in mounting at one or both sides of the box two trays, 
which, when closed, are su; one on the other; in opering them, 
the upper one is first moved on its hinge a quarter of a revolution, then, 
by means of a stop, it acts in further rotation on the lower tray to turn 
it upon its hinge till the first tray has completed a semi-revolution, when 
the second tray will have completed a quarter revolution. 


884. Sraxp ror Casks on Barres, W. Mitchell.— Dated 5th March, 1877. 
6d. 


The stand is formed of two X-shaped frames a short distance apart on 
a horizontal rod, with fork at the front end for the tap of the cask to 
restin. The rear end of the cask is supported on a spiral or india-rubber 
spring, connecting the upper arms of the frame. As the contents 
diminish, the spring gradually raises the rear end of the cask. 


885. Corrine anp Pouisuinc Grass, A. V. Newton.— Dated Sth March, 
1877.—(A communication. )}—{ Not proceeded with.) 

A disc wheel is rotated on a horizontal spindle, and the glass to be 
ground is sct in front of it, held by an adjustable chuck mounted on a 
slide, and consisting of two discs with inward Projecting pins and stud 
axles in the standard of the slide. By means of a a ited arm, pawl, 
and ratchet, the work is advanced at the rate at which the cutting action 

; an adjustable stop prevents descent of the arm beyond a 
certain point. 
887. Carpinoc Exornes, J. Tattersall.—Dated 6th March, 1877. 6d. 

Swivelled and counterpoised on each side of the machine at the upper 
portion is a circular brush which revolves on contact with the flat, for 
taking all cotton, dust, and dirt from the wire card on it (the flat travels 
diagonally, so that no dirt can fall to the cylinder again); the flat then 


retires ; a swivelled comb now advances and takes the stri - cotton 
from the brush, and in its back its upper side is censed y another 


swivel-ended clearer ; the front edge then rises up, and, in doing so, the 
rer being behind the stripping, clears it cleanly from the face of 
the comb. 


888. Bits ror Mortisinc anp Borino, G. Wrigglesworth.—Dated 6th 
March, 1877. 4d. 
The tool is meant to cut the hole parallel and in a straight line, and not 
follow the bate of the timber. Its section is that of an extended 8, and 
the centre part of the cutting end is made to project. 


889. Carp Serrinc Macnixes, W. Hincheliffe.—Dated 6th March, 1877. 


84. 

For forming and inserting the teeth, two tubes and one spindle are 
used, sliding telescopically within each other, the outer one mounted so 
as to have a lateral rocking motion ; the spindle forms the “ tongue;” to 
the tube next to it the crown is attached; and to the outer tube the 
fin; for bending the wire. When the wire has been fed to the tongue 
and shaped, the tubes are moved round a quarter revolution, and the points 
of the teeth inserted in the cloth ; then the lateral rocking motion pro- 
duces the “knee bend” and the tooth is forced in, and the tubes return 
to the a position. Again, the traverse motion of the card cloth is 
obtained by means of a pinion with rack above and below, with which it 
is caused to gear alternately. 

890. Bicycies, T. F. Hunt.—Dated 6th March, 1877. 6d. 

The saddle is attached to a lever, which is between it and the bicycle 
spring, and has at the front end a cam-shaped boss engaged with a loose 
sliding clip on the spring, so that when the rider is seated the boss and 
clip are caused (by his weight) to grip the sprin 
On his rising from the idle, it can be adjusted 
the clip being released. 

892. Peewinc Potatoes, &c , B. Gedney and J. Hall.—Dated 6th March, 
1877.—( Not proceeded with.) 2d. 
consists of a cylinder rotated in horizontal position with its lower 
surface in water in a trough; a number of holee are punched in it 
inwards, so that the interior has a surface like that of a nutmeg grater, 
and has a rasp-like action on the potatoes ; the water assists. 
893. Batts ror Lawn Tennis, &c., W. Buchanan.—Dated 6th March, 
1877.—(Not proceeded with.) 2d. 

An india-rubber ball is covered with felt. 

894 PorTaBLe = Sanitary Bep Commops, R. Bradbury.—Dated 6th 


March, 1877. 
This consists of a shallow vessel somewhat like a pair of bellows in 


firmly between them. 
forward or backward, 





The counterweight acts as a self-compensator for expansion and contrac- 
tion of the intermedia! wire. Signals can be locked at the box instead of 
at the post. 

O11. Sree, R. Hadjield.— Dated 7th March, 1877. 4d. 

Molten metal is run from blast furnaces charged with hematite ore, 
direct into a Bessemer converter, and after treatment in this, it 1s run 
into (preferably) a Siemens-Martin furnace previously heated. 

912. Securinc Yarn Tuses on THE Snvurtie Peo, A. C. Hammner.—Dated 
7th March, 1877.—(d0t proceeded with ) 2d. 

Ona shuttle peg is placed (shrunk) a conical sheath of caoutchuuc. 
The weft is spue on toa taper tube which is screwed on to the sheath 
(the latter having its periphery raisea ina screw ferm for the purpose). 
913. Srmxine anp Twistine Yarns, F. W. Fox.—Dated 7th March, 1877. 

Not with.) 2. 


On the upper part of the flyer are fixed two sets of guide eyes ; the 
yarn is led from the drawing rollers through one of these, theu round 
a cylindrical portion of the tiyer and through another eye, then down to 
the ordinary eye in the flyer arm and round that arm several times. 
Thus the twist is put into the yarn between the drawing roller and the 
top of the flyer, and the portion of yarn between flyer and bobbin is 
stronger to resist the drag. 


1084. Rotter Burp Forniturs, B. Fulwcod.—Dated 17th Mareh, 1877- 


6d. 

This is to retain the roller blind in any position to which it may be 
raised or lowered, The right end of the roller is supported and turns in 
a clip which consists of two nearly semicircular pieces, one fixed by a 
bracket to the window frame, the other connected to the fixed one by a 
joint ; the movable piece is drawn towards the fixed one by a spring, 
thus grasping the barrel on the end of the roller; the barrel has three 
flanges dividing it into two unequal parts, the smaller being for the clip, 
the larger for coiling of the cord. 

1177. Preventine AccumuULaTiION or CarBon in Gas Retorts, 4. M. 
Clark.—Dated 2ist March, 1377.—(A communication.) 4d. 

The method is, placing first a given quantity, of semi-bituminous coal 
in the retort, and then completing the charge with bituminous coal 
(placed in front of the other). 

1347. Loom Suutties, D. H. Chamberlain.—Dated 6th April, 1877.—- 
(Complete.) 4d. 

This consists in secaring to the ordinary hinged head a tubular 
metallic spindle and a movable tapering metallic sleeve on the spindle. 
To the outer closed end of the sleeve is secured a slender rod passing 
through the spindle and having a hub on its rear end, between which 
and a support in the hollow spindle is placed a coiled spring. The cop is 
placed on the outside of the movable metallic tube, which is at liberty to 
move forward when that end of the shuttle which is not attached to the 
spindle is struck by the picker. This is to obviate breaking of the cop. 
1814. Puriryinc Gas, 7. N. Kirkham, D. Hulett, 8. Chandler, sen., and J. 
Chandler. ted 10th May, 1877.—(Complete) 4d. 

This relates to improvements on No. 422 of 1877, viz., to a mode of 
obtaining a large amount of wetted surface. A number of iron discs are 
mounted paralielly and vertically, so as to revolve with their lower halves 
in the liquid; the gas meets their upper halves edgewise. Several such 
sets nay be arranged in series. 

1998. Wasuuanp Basins, Batus, &., W. P. Thomson.—Dated 22nd 
May, 1877.—(A communication.)—(Comptete.) 6d. 

Behind the basin is a cylindrical float resting on the top of the waste 
pipe, with ita periphery extended down a little round the mouth of this, 
and below the level of the water in the outlet, so as to form a perfect 
trap. The float has a vent pipe in the centre, with lateral openings below, 
bo § connected above with a raising chain and handle. The weight of the 
float is such that it remains firmly on its seat till overcome by a certain 
amount of water in the basin ; it is then raised, opening the passage to 
the waste pipe automatically, and preventing overtiow. 

2212. Martrress FoR CHILDREN AND InvaLips, J. Ganter.—Dated 7th June, 
1877. —(Complete.) . 

This has a centre space enclosing a receptacle for urine, and covered by 
a sheet of hair cloth or the like. 

2226. Heatixse Raitway Carriaces By Steam, A, M. Clark.—Dated 7th 
June, 1877.—{A communication. )—(Complete.) 6d. 

This relates to combination of (parailel) pipes with a main pipe, so that 
the supply of steam is regulated by a stup-cock worked frum within the 
carriage ; an automatic coupling for pipes, in which a spring catch on one 
part or the coupling engages with a cam or section of a screw thread on 
the other, and the one part is then turned on the other (in releasing, the 
catch is tapped by a chain or cord); a check valve in each of the adjacent 
parts of the coupling becoming inserted, for passage of steam, when the 
coupling is united; a steam trap, consisting of an iron cylinder with ex- 
pansion tube of brass projecting horizontally from its head, with rods 
and levers to work valves, one at the outer end of the tube, the other at 
the head of the cylinder. Springs are interposed between the levers and 
the valves. 

2238. Coxveyine Gas From Retrorts To THE HypRavtic Matin, J. New- 

: a _~ June, Lar —~toangios.) ar : 

n the forming of the 
taining aad ealng mF apt nek at the lower end. Clack and spring 
freely open when the coal is being carbonised, and instantly close when it 
is not, shutting off all back gas. 

2251. Motive Power, 8. Pitt.—Dated 4th June, 1877.(4 communication. 
—(Comptete.) 4d. 
The power is obtained by evaporation of bisulphide of carbon when 


keted a tube, con- 














Oct. 26, 1877. _ 








| 


under the F 


This consists in arranging a diaphragm chamber at the side of the 
tale commented tote Gace Seinen valves at the head 
of the uptake. On side of the is a concave the 
two being with their convex sides together, and for 8 
diaphragm and discs are connected by a stem, through which water is’ 
communicated to the diaphragm and the pump worked. The lower disc 
8 perforated to allow escape of air. 


2281. Cuaromse anp Discnarcine Rerorts, &c., S. Pitt.—-Dated 12th 
June, 1817.—(A communication).—(Complete.) 18. 10d. 

This relates to combination, in one frame, of a revolving coal meter, or 
coal charging apparatus with automatically ble bottom, and a dis- 
daeaty See ta tan tices Se cengr a cael 
on rails ite opera’ r an 
eas . The meter has an adjustable bao ences aedigge APR gyn of 
telescopically sliding boxes, to be lowered into scoop, which, again, 
is fitted with a screw elevator, a ——— to throw the bottom 

into action at right position of the scoop ; a 
bottem-suppo! ide, with | apparatus, to support the with- 
drawn bottom at different elevations, The bottom is automatically 
locked by advance of the scoop, and automatically detached by its return. 
The rake is swung laterally on a pivot, automatically adjus and made 
to enter the retort at its centre, then shifted over any portion of the 











bottom. It can be moved vertically or laterally. Jar is vented by 
means of air , and the rake carrier is sto by spring 
buffers, &c. 

THE TRON, COAL, AND GENERAL TRADES 


OF. BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


Tur iron trade of South Staffordshire is not without improved 
features in certain departments, but the favourable alteration upon 
the week is not conspicuous when it is spread over the whole 
industry. 

os ome offered in Birmingham to-day—Thursday—and in 
Wolverhampton yesterday at £6 2s. 6d. as a minimum figure, 
but with the intention by most of the makers of accepting £6. 
At £6 transactions were reported. Medium bars went off in a 
few lots at from £7 to £7 10s.; a good bar was to be had at 
£8, but the bars of the leading marked houses were strong at 
£8 10s., with a moderate business doing. 

Angles sold steadily at varied prices, but chiefly at 10s, advance 
upon the minimum bar rates. 

Sheets were again in good request, principally by the galva- 
nisers and for iron braziery and stamping Trew Quotations 
were without alteration, upon the basis of £8 5s. for galvanisi 
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to another portion of the canal system. 

The members of the Amalgamated ——- of Engineers on 
Monday waited on Lord Granville’s agent in North Staff i 
to receive the arrears of the men’s pay which are always —s 
hand. virtually commenced a strike in North 8: i 
against the 10 per cent. i 

a : 
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Y 
il 
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hey will pursue. i 

disposed to “‘come out,” it is satisfactory 
. the union agents are advising a refer- 

the dispute to arbitration. 

general meeting of the shareholders of Messrs. Jos. Wright 
., Limited, chain aad anchor makers, Tipton, a dividend atthe 
of 8 per cent. aunum has been declared for the half year 
ending Jane, codinbeianesich £1298 carried forward to the credit 
eg ng nnn 
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Midland Wagon and Carriage Company has 
purchased the i works and the whole of the valuable 
machinery at the Abbey Foregate Station, in the Potteries, 
Shrewsbury, and the North Wales Railway. The works were 
built several years ago, but they have been closed for some time 


death, at over eighty years of age, of Mr. 
Noah Hingley, a widely-known and much-respected coal and iron- 
master of this district, which took place last Sunday at his 
residence at Cradley. The deceased gentleman was a county and 
borough justice, and an alderman of the borough of Dudley. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE iron trade of this district is without material change from 
last week, and the business doing in the Manchester market has 
again been very small. There are a few speculative inquiries for 
common iron to be delivered next year at present prices, but for 
immediate requirements the demand is almost nil, and holders 
who push sales for prompt csh have to take less meney, although, 
so far as makers’ quotations are concerned, there is no alteration 
to notice. _ 

Lancashire makers of pig iron are doing only a very small busi- 
ness, but they show no disposition to give way any further in 
prices, and do not even seem inclined to sell beyond the next three 
months at present rates, which for delivery into the Manchester 
district are firm at 51s. per ton for No. 3 foundry, and 50s. for 
No. 4 forge, less 2} per cent. In Middlesbrough iron a few sales 
over the next four months or so have been made at about currént 
rates, but the demand for this class of iron is stiJl only small, and 
prices are weak. The average quotations for delivery into the 
M 





unbranded singles, onl fom £8 103, to £9 for branded. The 
advices from Australia, delivered this week, indicate the gradual 
weakening of quotations for inferior galvanised iron, but show that 
best brands fairly hold their own. Among the quotations are : 
Gospel Oak, 26 w.g , £27 per ton; indifferent assortments, 10s. 
less; Walker’s three crown, £26 ; Morewood’s, £25 to £25 10s.; 
and Emer’s, £25 10s. Plain galvanised iron has realised from £35 
to £36 for 28 w.g. 

Cable iron in Melbourne is selling better, and nail rods show no 
falling off; though in neither is the demand quite up to the 


average. 

High-class sheets are in improved request, and last quotations 
are very firm, the makers requiring a mixed order before they will 
sell singles in other than small quantities at their circular prices, 
which begin at £11 for the Severn brand. Urgent lots continue to 
be distributed, on account, as is believed, of the army requirements 
of Russia. Of this class some 400 tons in all have been put in 

is week in this district. 

Though the business of the sheet trade has been excellent for 
some time past, the ts are slightly improved, inasmuch as 
there is some reason to hope that with the beginning of next year 
the duty in Melbourne of 30s. per ton on galvanised corrugated 
iron may be taken off. 

In meeting the necessities of the local engineers the plate mills 
are doing a little more this week, but prices keep very low, so con- 
siderable is the competition kept up by the Middlesbrough district, 
from which plates of 10 cwt. and 11 cwt. each are being delivered into 
engineers’ yards in South Staffordshire at £7 10s. per ton. Boiler 
plates of esteemed brands are not to be obtained at less than £10, 
at which figure the business doing is more than steady. 

Some considerable sales of pigs of neighbouring make have been 
effected ; 60s. has been the price ton. Most other samples 
have sold in only small lots, whether reference be had to Cleve- 
SATE 
f a ‘or grey forge, a 
drop tise weak af Gd.;ibseh the bucnens eficeted wan incon 
weight, delivered at mills and forges here ; and all-mine iron was 

i instance. Still, some all-mine iron firms 


money. 
The tone of the iron market of this district is improved Pas 
large requirements of the Indian Government. It is hardly likely 
that any portion of the 22,000 tons of rails will fall to this district; 
et the iron rails in particular will relieve the pressure put upon us 
y bar firms elsewhere. We are hoping, however, to get some of 
the bolts and spikes, and perhaps fish-plates, and a pretty confident 
e tation is held that certain of the miscellaneous requirements 
will fall to Birmingham. 
Consequent upon a drop in the quotations for wire in the 
‘arrington district, fencing wire here is quoted down 10s. per ton. 
Advices from Australia indicate that with that product the market 
is just now overstocked, and that prices have weakened. The 
— fetched by No, 6 has been , and by No. 7, £15 5s. duty 


The coal business is without improvement in the smelting and 
manufacturing departments ; and though slightly improving, it is 


to be obtained at 57s. Gd. long. 


hester distzict remain at about 48s. 91. per ton for No. 3 
foundry g.m b., 48s 3d. for No. 4 foundry, and about 47s. 94. for 
No. 4 forge, with 6d. to 1s, = ton above these figures being asked 
for some of the better class brands. For Scotch iron I have heard 
of little or no inquiry, and the same may be said with regard to 
Lincolnshire and Derbyshire brands, which for some time past 
have met with only a very small sale in this district. 

In the hematite trade, although there is still only a very sma! 
business doing, the orders in hand not being more than sufficient 
to keep two or three furnaces going in this immediate district, 
there is generally a steady feeling in the market, owing to the 
expectation of considerable steel rail orders being given out before 
long by one or two home companies, and also on account of the 
Indian Government, which, it is naturally anticipated, will have 
some effect upon this branch of business. 

The finished iron trade continues in a very stagnant condition, 
and, contrary to the e ions entertained at the Birmingham 
general meeting, there has been no development of the sympt 
of revival which were then thought to be apparent, but there is 
rather a tendency towards increased ease in the market. Since 
quarter-day there has been a drop of about 2s. 6d. per ton on the 
list price of bars, hoops, plates, and rods, but as this reduction 
had to a great extent been discounted previously, there is no very 
material alteration in the actual selling prices, which, for Lanca- 
shire bars delivered into the Manchester district, remain at about 
£6 10s. per ton. Low, however, as prices now are, there is little 
isposition on the part of either home sor shippers to 
contract forward at present prices, and very few orders of any kind 
are being given out. 

There is no new feature to notice with regard to the position of 
works in this district, and I can only add that all of them continue 
but very indifferently employed. 

There is a little more activity in the demand for the better 
classes of round coal suitable for house-fire purposes, and in the 
Manchester market prices exhibit a slight upward tendency, but 








sarin. a Lancashire generally there is no material improvement 
in e, and supplies of all classes of fuel are fully equal to the 
notwithstanding the present restricted uction at 


— 
many of the pits, whilst prices continue low, holders in many 
cases being still willing to take less than the current rates for 
sales in bulk. Common classes of round coal suitable for forge 
and general manufacturers’ purposes are still a drug in the market 
and very low in pri oe classes of fuel also appear to be 
more plentiful, and although the better sorts of burgy and slack 
ly maintain about late rates, common Wigan slack is still 
pushed at extremely low figures, and, if anytling, can be 
bought at lower prices than last week. The average quotations at 
the pit mouth may be given about as under :—Good Arley, 10s. 
to 11s. per ton, according to quality; Pemberton four-feet, 8s. to 
8s. 6d. ; common coal, 6s. to 7s.; burgy, 5s. to 5s. 6d. ; good 
ordinary slack, 4s, to 4s, 6d., and common Wigan ditto, 2s, 9d. to 
3s. 6d. per ton. 

The shipping trade is without improvement, and notwith- 
standing the very low prices now ruling in the market, but few 
orders are being given out. 

Another adjourned ting in with the 
National Association of Colliery Managers was held at Manchester 
but the attendance was again small, and the pro- 
were of an informal and private character. I may, 
however, mention that a considerable number of letters have been 


ati, 








yet but very quiet in the domestic branch. Prices at the are 
quoted at, for domestic, from 12s, to 15s. per ton,“and other 
quotations rule as at Quarter-day. The only exception relates to 
high qualities needed by the sheet makers, for which 9s. per boat 
ton is readily given at a few collieries. 

Two claims, involving a point of much importance to colliery 
owners, are new being st in Wolverhampton, under the 
Judicature Act, before the official referee, Mr. Dowdeswell, Qc. 
Messrs. Thomas, of the Hatherton and other collieries at Bloxwich, 
and Messrs. 8. Groucutt and Sons, coalmasters, are re- 
eT a ee eee in both cases to some 

, from the Birmingham Canal . The case of 
Messrs. Thomas, which is at present occupying the court, is that 
in October, 1875, ata time of flood, the defendants in order to 
seve their banks at Bloxwich from giving way, at a point where 
there is no dock for over forty miles, opened a sluice that com- 
municates with a local stream, known as the Sneyd which, 
so soon as the canal water had been let in, overflowed and burst 
its banks, and the — colliery was drowned out. For this 
they claim £2600. Canal Com deny all liability. They 


claim a prescriptive right te turn their water into the stream upon 
an emergency, and intimate that they are willing, if necessary, to 





ived from colliery managers in various parts of the country, 
expressing their willingness to join the association, and it is 
that preliminary meetings will be arranged in some of 

the principal colliery districts. 

Scarcely any noticeable change has taken place during the week 
in the position of the hematite market of Furness and Cumberland. 
The demand remains quiet, the t of busi done is limited, 
but the works are, ee busily employed in the pro- 
duction of pig iron for immediate delivery, on account of orders 
which have been in hand for some time. So far as the immediate 
future is concerned, it is thought no change for the better will be 
observable ; butit is anticipated by certain persons, whose intimate 
acquaintance with the trade gives them an insight to some extent 
in the future movements of the market, that re the close of 
November a better — will spring up between makers and 
buyers, andsthat priees will again reach the full rates still quoted 
as the normal value of iron. Most of the makers in the district, 
who are largely sold forward, still adhere to full prices, but certain 

1s have been sold at lower values by people who have had to 
Furnish into the market iron which was intended to. be consumed 
in another baa Stocks are low, and they do not evince any 


inclination to increase. 
In the steel trade there is a continued good feeling, and a really 














active business is being done by producers, who keep their rail and 
merchant mills going full time. They have orders on their books 


for | which will maintain a continuance of this business during the next 


few months, so that from this department alone the iron trade has 
much to hope for, as large pplies wi required. 

There is no improvement in iron shipbuilding. OF late new 
orders have been small in number and limited in extent, and no 
change can be expected till shipping has more work to do than at 


present, 

A little more activity is observable in the finished iron trade, 
and the mills are more regularly employed, but there cannot be 
much work here until a better business springs up in iron ship- 


ing. 
Engineers are not full of work, and at some of the establish- 
ments in the district the full complement of men are not engaged, 
but marine fitters are still brisk. An average trade is domg in 
ironfounding. 
No change is noticeable either in the value or demand for iron 
ore, and the remains steady, 
_ The coal trade is quiet in all 
inconsiderable, comparatively ing. 





and the consumption 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE has been no movement of any particular significance 
during the week, nor are the present indications symptomatic of 
any change of note. In most directions the previously reported 
quietude of the iron trade continues, and in some respects the 
market is rather weaker. This is the case with some of the 
inferior brands of pig iron, which are on offer at rather less money, 
and are just now beaten back out of some of the outside markets, 
Best Yorkshire and Derbyshire brands are, nevertheless, fairly 
well maintained in price, but are not in very extensive 
demand here. Such sales as are being currently effected are 
mostly on foundry account, the makers of special castings, 
for ironworks, collieries, &c., and machine castings being fairly 
well engaged. At a few of the principal Derbyshire and 
South Yorkshire foundries, too, there is a tolerable amount of 
work in course of execution for the larger provincial gas and water 
companies or corporations, Large gas mains are said to be obtain- 
able at £4 15s. to £5, and 18in. to 24in. water mains, duly asphalted 
by the patent process, at £5 to £5 5s. per ton. The two Sheffield 
companies of this class are, and have for some time been, buying 
these pipes rather largely, and also of smaller sizes, so far as water 
is concerned. The northern foundries, however, are cutting prices 
so extremely low that they offer these castings delivered here, at 
figures which are quite as low as those of local houses, who must 
necessarily have some advantage in respect of less railway 
In one recent instance, in fact, I happen to know that a well 
known local concern secured a large order by reason of its previous 
connection with the buyers, and not because its quotations were 
lowest, for, as a matter of fact, they were 2s. 6d. per ton above 
those of an equally well-known Cleveland company. 

In the finished iron branckes matters are quiet, and the condi- 
tion of more than one local concern is typified by the action taken 
by the Northfield Iron Company, near Rotherham, in closing ‘its 
works altogether. This company gave i's employés, numbering 
nearly 400, a fortnight’s notice to terminate all contracts, and as 
the notice expired on Saturday wi hout the men having made any 
offer of accepting lower wages, the works were closed on Monday, 
and at the time of writing, stillremain so. In other directions I 
hear rumours of similar intentions, and I shall not be surprised if 
something like a general movement to reduce ironworkers’ wages 
should be shortly inaugurated. Whilst on this subject I may state 
that Messrs. Firth, of Sheffield, have dismissed a number of men 
in their gunworks, and are only finding the others short time. 
This week, for instance, I believe I am right in saying that this 
department did not commence work for the week until Wednesday 
mrnipg. 

Foreign irons appear to be well upheld-ia values. On Tuesday a 
lot of about 20 tons of Swedish bars, mark G. L., were sold by 
auction at £25 10s. per ton. 

In the Bessemer and rail branches there has-been no change of 
importance this week, the new establishments being fairly busy, as 
before, whilst the older mills are far from being actively engaged, 
although at two at least of them there is work in hand. 

In the ordinary cast steel trade there seems to be rather move 
work doing, and in several quarters a better feeling is reported. 
The American demand appears to have become somewhat stronger 
within the past few weeks, but, on the ether hand, the French 
elections have so seriously disturbed the course of business in that 
country, that even where orders have been in hand. here not a few 
of the deliveries have been stopped or, at all events, delayed. 
It is hoped, however, that the result of the elections will not be te 


cause anything like a general disturbance of the public peace, 
for, as a reference to the Board of Trade returns will show, France 
is one of our very best customers for cast steel. Best razor steel 


and other fine qualities are just now in the most general request. 
In some directa the quotati for these, and especially for 
common, steels have been considerably lowered of late, in part 
owing tothe increased competition of the cast steel manufacturers 
themselves, and partly owing to the efforts to substitute Bessemer, 
i and other products for the old-fashioned article. Best 
tool steels, nevertheless, keep up in price, at all sorts of 
from £35 to £70, but the commoner kinds have run down 10 or 
15 per cent. within the past few months. In steel wire there 
has been a drop of 10s. per ton during the week, owing to the 
reduction of that amount declared by the leading Warrington 
makers, All the wire manufacturers here are, nevertheless, fairly 
busy on steel wire for cables, suspension ropes, colliery winding 
ropes, &c., and iron wire for tel ie, fencing, &e., purposes. 
In one of the smaller wire mills a strike has taken place, and one 
of the men, named Proctor, has been rattened—probably by his 
late fellow-workmen. 

It may be of interest to many trade readers to know that it is 
proposed to hold another exhibition at Cape Town in April next, 
at which special attention and encouragement will be given to the 
show of agricultural implements and machinery. Goods, it is 
stated, should be shipped from England during Feb: at the 
latest. Bearing in mind the good results of this year’s exhibition 
at the Cape, there can be no doubt that English manufacturers 
will take care to be well represented there, as well as at Stockholm, 
Adelaide, and Paris. 

Circulars: have been issued to the shareholders in the Parkgate 
Wagon Works Company, Limited, advising the voluntary winding 
up of the company. This step is advocated on account of several 
of the creditors of the company not having fallen in with the 
previously propounded scheme for paying off the liabilities by fixed 
instalments. 

In the coal trade there has been no change of importance during 
the week, excepting a little weakness in the demand for some 
qualities of fuel. House coal, however, continues in fairly good 
request at late prices—lL1s. to 15s. > ton, according to quality. 

The proposed absorption of the Manchester, Sheffield, and 
Lincolnshire Railway by the Great Northern and Midland com- 
panies has been the most startling proposal put forward at any 
time in the railway work, and is likely to give rise to the greatest 
parliamentary fight ever known. It is understood that the terms 
are all between the directors of the three companies, and 
that the Great Northern and Midland not enly propose to swallow 
up the Sheffield Company, but also desire to enter upon a 
‘* friendly arrangement ” between themselves. The coalowners of 
Yorkshire and Derbyshire, the manufacturers of Sheffield, 
Barnsley, Rotherham, &c., the London and North-Western, 
Great ny aeeytoreras and — i ee e 
companies will, as a matter of course, strenuously oppose 
the measure, which, if carried out, would virtually create an 
entire monopoly in the counties of Lincoln, Notts, and Derbyshire, 
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besides a large portion of the West Riding, all of which are now 
competitively served. 








THE NORTH OF ENGLAND. 
"(From our own Correspondent.) 

Tae business done in pig iron this week has been more limited 
than usual. Prices have suffered a further fall. Some parcels of 
No. 3 have been sold as low as 40s. per ton less 1 per cent.; and 
nae than es effected at 393, 94. per ton, cash on 

elivery. ers are ing an increasing diftic in disposi 

of their produce. There is also an increasing rh Saou 
going into stock. It is, indeed, quite a foregone conclusion that 
things cannot go on much longer as they are—that they must 
either end or mend ; and the fact that no firm can make profit at 
current rates renders this contingency all the more probable. 
There are only 105 furnaces now in blast, but of this number a 
loge melee might as well be idle for all the good they are doing 
or likely todo. The estates that are now in bankruptcy are carry- 
ing on the blast furnaces in some cases just in the hope of being 
able to dispose of the works as a going concern ; but while I have 
no wish to cast a wet blanket over their prospects, I am afraid 
there is little chance of this prospect being realised. 

The Ni sed Soe > sd Pgs Stockton, which com- 
prise seventy puddling furnaces with co onding mill powers, 
were offered for sale by auction at the Sihdiadirough Bnchsnee on 
Tuesday; but it is a very significant sign of the times that although 
there were a lot of parties present, the utmost efforts of the 
auctioneers failed to elicit a single bid. 

Mr. I. L. Bell is proceeding with his experimental works at 
Clarence, near Middlesbrough. The North-Eastern Railway, 
which voted him something like £20,000 for the purpose of experi- 
ments, are likely to see some value for their monev. Mr. Bell is 
one of the most influential directors of the North-Eastern system, 
and keeps ae before his co-directors the importance of keeping 
up the ige of the Cleveland district. 

The Eston Steel Works of Bolckow, Vaughan, and Company 
have now got into full swing. The machinery works with the 
utmost smoothness, from Grien hydraulic engines made by Sir 
W. Armstrong and Company to the finishing rolls and straighten- 
ing machines at the further end of the works. The blast furnaces 
are as from 400 to 450 tons per week of Bessemer iron, 
and the works are expected to turn out 1000 tons of rails 
weekly. The nae to add the manufacture of steel 
plates to their other products. 

In the Northumberland mining district the recent suggestions 
made in his award by Mr. Herschell, M.P., are still under con- 
sideration, but little progress has been made. The men do not 
seem disposed to fall in with the proposal that they should work 
seven hours from bank to bank. 

As an indication of the briskness of the shipbuilding trade on 
the North-East Coast, I may mention that on the Tees alone no 
fewer than three launches took place yesterday. One was a 
vessel called the Wyberton, built by R. Dixon and Co., Middles- 
brough, for the C cial St ip Company, and intended to 
trade between London and Batavia. Length, 300ft.; breadth, 
Soft. Gin.; and depth, 25ft. 9in. Another was the Dalton, 
launched by Messrs. Pearse and Co., of Stockton. Length, 235ft.; 
breadth, 32ft. Gin.; and depth, 17ft. Llin., and the third was the 
Bessarabia, built by W. Gray and Co., of West Hartlepool, for a 
Liverpool firm, with a gross register tonnage of 1680 tons. On the 
Tyne and Wear the shipbuilding firms have also a fair amount of 
work on hand. - ‘ 

There is no change to note in the finished iron trade. The most 
of the rail mills continue as silent as ever, and although plate- 
makers are doing a fair business, there is now so much competition 
in this department that prices have to be cut very fine. Merchant 
iron is generally unchanged in value. 

There is some likelihood of additional pits being laid idle in the 
county of Durham. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

At the lower rates which now prevail, a good deal of business 
has been transacted in the warrant market during the past week ; 
but at the time of writing the tone is. again dull, and prices 
appear to have an inclination to fall still further. Our foreign 
exports of pigs are even lower than they were a week ago, and 
there has also been a considerable falling off in the arrivals from 
the North of England. There is, however, no change in the 
number of furnaces in blast. About 1000 tons of pig iron have 
been added to the quantity in Messrs. Connal and Co.’s Glasgow 
stores, where there is now altogether close upon 164,000 tons. 

There was a good business done in the warrant market on Friday 
forenoon at 52s. 74d., and 52s. 84. cash, and 533. one month, 
while the afternoon transactions were at 52s. 91. cash, and 53s. one 
month. On Monday forenoon business was done at 533. to 52s. 11d. 
one month, and 52s. 8d. cash, the afternoon prices being 523. 74d. 
to 52s. 64d. cash, and 52s. 103d. to 523. 10d. one month. The 
market was flat on Tuesday, with a further slight drop in prices, 
business in the morning being done at 52s. 6d. to 52s. 4d. cash, 
and the same figures prevailing in the after part of the day. - On 
Wednesday the market was firmer, with a good business at 52s. 6d. 
to 52s. 74d. cash and 52s. 94. month fixed. To-day—Thursday— 
being a holiday, there was no market. 

For makers’ iron the demand has been quiet, and the alterations 
in prices have chiefly served to equalise the various rates of the 
brands, though the tendency has been downwards. Good market- 
able br: No.1, are 6d. lower; Monkland, No.1, declined 6d. ; 











mannan the miners have, since the settlement of the recent dis- 
prt. found little reason to complain of want of employment. 
ost of the pits have had plenty orders to keep them working full 
time ; but it cannot be said that there is any pressure of orders, 
and all wants are readily supplied. At the several ports on the 
east coast there is a fair amount of activity in the Continental and 
coasting trades. 

The miners of the Cambuslang district, near Glasgow, have been 
endeavouring to carry out to the letter. the advice of Mr. 
Macdonald, M.P., as to restricting the output, but in this they are 
likely to meet with opposition from the coal-masters. A few days 
ago, one firm took vigorous action by dismissing the leaders in 
the short time movement from the pits. Upon this the whole of 
the men left, but they resumed work after one day's idleness, 
since which they continue the short hours of labour. It is hinted, 
however, that the employers in the locality are about to concert 
measures for putting a stop to this movement. In various other 

laces the miners are also doing their utmost to restrict the output; 

ut the small wages obtained, even when the longest hours are 
worked, place an almost insurmountable barrier in the way of their 
making the restriction universal. 

The Cadzow Colliery, near Hamilton, the ‘workings of which 
went on fire on the 26th June last, and were therefore closed, have 
now been re-opened. The fire had obtained so firm a hold of the 
workings, that it was necessary to keep the shafts and door-heads 
hermetically sealed for a couple of months. They were then 
opened, and the powerful engine at the pit head has since been 
emplo: pumping out the water which accumulated while 
the pit was closed. Other two months elapsed before this was 
fully accomplished, and when, a few days ago, a descent was made 
into the workings, it was found that the damage done had not 
been so great as was anticipated. Work will therefore be resumed 
in the colliery without delay. 

One of the most appalling and fatal accidents in the annals of 
Scotch mining occurred on Monday morning at Nos. 2 and 3 coal- 
pits, High Blantyre, about ten miles from Glasgow, belonging to 
the extensive iron and coal firm of Messrs. W. S. Dixon and Co., 
Limited. The mines are not long opened, but they were apparently 
in all respects well appointed, and the ventilation was especially 
provided for at great cost, particularly as the coal seams lie at a 
great depth from the surface. Nos. 2 and 3 pits communicated 
with each other, and on Monday morning 233 men and boys 
descended them. Two hours afterwards a violent explosion of 
fire-damp took place, the gas finding vent at No. 3 shaft, which 
was destroyed and filled with rubbish, so that no means 
of egress was left there for the men. From No. 2 shaft 
the mines were explored as the damp issued from it, and 
upwards of twenty men were got out alive, a large proportion of 
whom were, however, seriously injured. The scenes at the pit- 
heads since the occurrence of the accident, have been indescribably 
painful, the grief of the relatives of the buried men knowing no 
bounds. The calamity has also excited a aay ee commiseration 
for the bereaved and the fatherless, on whose behalf a subscription 
has been opened. As yet the cause of the accident has not been 
explained, but as Mr. Cross early telegraphed his sympathies with 
the sufferers to Mr. Ralph Moore, her Majesty’s inspector of mines 
for the district, there is little doubt that a thorough inquiry will 
be made. 

Upwards of 1000 boiler makers and iron workers are now locked 
out in the Clyde, in accordance with the resolution of the ship- 
builders to resist a partial strike for an advance of wages 

The new war vessel Northampton, built by Messrs. R. Napier 
and Sons, of Glasgow, for the British Government, left the harbour | 
on Monday, and steamed down the Clyde to get her compasses | 
adjusted, and to proceed thence to Plymouth in tow of the paddle- 
steamer Valorous. Her sister ship, the Nelson, built by Messrs. 
John Elder and Co., is nearly ready for leaving the Clyde. The 
last-mentioned firm are likewise making good progress with the six 
steel corvettes they are at present building for the Admiralty. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


WHEN the coal returns were examined at Cardiff, on Friday 
last, there was something like consternation aroused, for the total 
of exports reached but little above 40,000 tons, or nearly 30,000 
tons ce than the preceding week ; but there was a little spurt 
at the close of the week, bringing the total up to 53,000. Yet the 
whole total of exports from the Welsh ports during the week 
amounted only to 68,000 tons, or 40,000 tons less than the average 
a few months ago. I need not add that this has caused a great 
deal of uneasiness. One cause, however, must be noticed, and 
one calculated to allay apprehension that the coal trade is seeking 
other ports, and this is the fact that the earlier part of the week 
was exceedingly stormy, and must have led many vessels to run 
into other harbours, or prevent them, if loaded, from going out. 

Newport showed one of the smallest exports on record, the total 
amounting only to 6207 tons, greater part of which went to the 
West Indies. ' 

France continues but an indifferent customer, having taken 
only 23,000 tons from the whole of Wales. It is not long ago that 
the consignments from Cardiff alone amounted to 30,000 tons 
weekly. 


| Pumps ;” by Mr. Robert Wilson, of Patricroft. 
| acting Steam and Hydraulic Press ;’ by Mr. Ralph H. Tweddell, 





There are signs abroad that the hitherto peaceful relations 
between the coalowners and the men are on the eve of being 
disturbed. I have referred in former reports to the fact that | 
three men are often found working in a stall, and the rule was, | 
is at least, two, where one formerly worked. The men, instead | 
of idering this a benefit to their class, as it employs a large 





ands, 
Clyde, Nos. 1 and 3, 6d.; Govan, No. 1, 61.; Shotts, No. 1, 1s.; 
No. 3, 6d.; and Kenneil, No. 1, 1s. The quotations now prevail- 
ing are as follows :—G.m.b., f.o.b., at Glasgow.'per ton,‘No. 1, 54:3.; 
No. 3, 51s. 6d.; Gartsherrie, No. 1, 603. 64.; No. 3, 543.; Coltness, 
No. 1, 66s. 6d.; No. 3, 55s.; Summerlee, No. 1, 603.; No. 3, 53s. 
6d.; Langloan, No. 1, 62s. 6d.; No. 3, 553.; Carnbroe, No. 1, 56s. 
64; No. 3, 52s. 6d; Monkland, No. 1, 54s.; No. 3, 51s. 6d; 
Clyde, No. 1, 57s.; No. 3, 523; Govan, at Broomielaw, No. 1, 
54s.; No. 3, 52s.; Calder, at Port-Dundas, No. 1. 60s. 6d.; No. 3, 
53s.; Glengarnock, at Ardrossan, No. 1, 593; No. 3, 533. 6d; 
Eglinton, No. 1, 54s. 6d.; No. 3, 51s. 6d.; Dalmellington, No. 1, 
54s. 6d.; No. 3, 52s.; Carron, at Grangemouth, No. 1, 65s.; ditto, 
specially selected, 70s.; No. 3, 643.; Shotts, at Leith, No. 1, 
6ls. 62; No. 3, 55s. 6d.; Kinneil, at Bo'ness, No. 1, 553. 62; 
No. 3, 52s. 

The shipments of pig iron from Scotch ports last week were 
8956, as an with 10,278 in the corresponding week of 
last year, while the arrivals at Grangemeuth from Middlesbrough 
were 4655 as against 4179 in the corresponding week of 1876. 

In the home market the demand for manufactured iron continues 
only moderate, but a slightly improved inquiryis springing up from 
abroad. There is no alteration in the prices. The foundries are, 
on the whole, tolerably well employed, and pipemakers have still 
not a few good orders on hand. It is also worthy of note that in 
several of eur more important general engineering establishments 
orders are coming in more freely. Last week the foreign —_ 
ments of iron manufactures from the Clyde were considerably 
more important than in recent weeks. They embraced £12,000 
worth of machinery, £2650 of which was for the Mediterranean, 
£1300 for Valparaiso, £1500 for Melbourne, £1725 for Sydney, and 
£1572 for Demerara and certain ports in France ; £6600 castings, 
£2700 for Bombay, £1640 for New Zealand, and £1433 for Sydney; 
£2300 pipes and tubes, cast iron sleepers and tie bars for 
Bombay ; and £6000 miscellaneous articles. 

The coal trade in the West remains very quiet, there béing less 
demand for households for home consumption than is usual at this 
season of the year; but the low prices which prevail at present have 
induced a rather better inquiry from abroad. Still the trade is in 

a languid state. In the eastern mining counties there is little 
change in the position of the trade. As yet in Fife and Clack- 








number who would otherwise be in a starving condition, resent it 
as an injustice, and demand compensation, as they cannot turn 
out so much A large meeting has been convened by the 
Miners’ Association to discuss the grievance. 

The Ebbw Vale strike is also still unsettled, though the men 
have gone back to work without the 5 per cent. advance which 
they contended for. The Association of Minersintend, I am told, | 
to prompt the men to come out, but I hope it is only a baseless | 
rumour. Trade is too bad, and wages in consequence too low, for | 
any conflict between masters and men, and the wisest course, and | 
one which the association has hitherto sanctioned, and will | 
continue, I have no doubt, to sanction, is to accept present con- | 
ditions and make the best of them. 

In the Forest of Dean, the Cinderford pits are doing well, but 
in the West Dean district, excepting the Park End collieries, trade 
is very dull, and much distress exists amongst the colliers. 

The Forest Vale Forgemen, near Cinderford, received a month's 
notice on Saturday last. Rhymney men are now working upon | 
the reduction. 

I am informed that too much stress has been laid upon the India 
Government order, and that the total on the whole of England 
and Wales will not exceed 30,000 tons. Dowlais is working off a 
few thousand tens of this order, and Ebbw Vale has an order for 
6000 tons iron rails for the same destination. The Government 
agents say that they find a good iron rail, made of good slab for 
top, and of well a puddiled bars throughout, answers quite as 
well as steel, and they save £1 per ton by it. The testing of the 
India rails at some of the works in Wales seems an es pro- 
cess to makers. The rule generally is one per cent., but I have 
heard of as much as six per cent. The tested rails when cut up 
fetch about £5 5s. per ton, a loss to the maker of 20s. to 30s. per 


ton. 

A strong wish has been expressed in the principality to utilise 
these croppings nearer home than Sheffield, thouzh it is admitted 
that the Raoeuer steel is not so well adapted for cutlery as the 
steel turned out from the Siemens-Martin furnaces. The Dowlais 
Company have the latter, and are thus in a better position for 
turning their waste to advantage than the Ebbw Vale. 








There was a slight improvement in iron and steel exports last 
week. Newport exported 1870 tons rails to Colombo ; Cardiff, 2683 


tons to Bombay ; 258 tons bars to Messina, and 47 tons sheets to 
the same destination. 

Prices continue unaltered for rails and sheets; hematite bars 
slightly firmer. 

4 tin plates twelve tons were shipped to Trey Beutos, 

Inaction continues to mark the tin-plate trade, and will, it is 

expected, until the turn of the year, 

me changes amongst the agents are imminent at Dowlais. 
Several of the coal-pits have been stopped of late, the working 
being too expensive. All but best coals are nowa drug in the 
market, and it will be almost certain that considerable difficulties 
will be encountered amongst the smaller coalowners this winter. 
I hear of one colliery, for which £40,000 was refused three years 
ago, being almost at a ‘‘stop,” on account of water. The great 
land storms invariably result in mischief of this kind, and fears 
have been raised in many places that calamities were on the eve of 
taking place, the disturbance, as shown by the barometer, quickly 
affecting the deeper workings. 

TI hear of good progress being made with the Ingersoll drill at 

the Landore and Norwerbon Tunnel, Dowlais. The distance gone 
already is over three chains. I propose giving a more detailed 
report next week, 
* The mining 1eturn for ’75-'76 shows that last year the Great 
Western Railway carried from South Wales 4,445,775 tons of coal; 
the London and North-Western, 750,254 ; the Midland Company, 
549,214 ; and the Taff, 4,750,000. 

The Glamorganshire canal extension and dock scheme is now 
before the public. The western side of the pro dock is to be 
laid out for coal traftic as a wharf of 1700ft. in length. There are 
to be eight hydraulic coal staithes, each capable of shipping 500 
tons perday. It is expected the scheme will meet with strong 
opposition from the Bute interest. 

A beginning will be made this week with the new floating 
harbour at Neath. Neath is something like Newport, rather 
awkwardly placed on the side of a river. The idea is to float the 
river from the upper end of Grants Grave to Neath, or near, and 
divert the present river through a new channel. This will give a 
harbour of two miles in length, with quays, &c., and bring in all 
the coal shipping places, as well as the copper works of Skemen. 
Some modifications are still under discussion, but when arranged I 
shall give details in extenso. 

There has been a decrease in patent fuel shippings. Makers now 
are holding large stocks, 

The quarterly meeting of the Tin Plate Association was held 
last week, but thinly attended, and prospects were held to be poor. 

Coal quotations unaltered. 

In a run up the Rhondda Valley this week, the accumulation of 
coal traffic was i Complaints are general, <A new pit is 
sinking at Treherbert, and has been named the Lady Margaret, 
after Lady Bute. 

The Taff Vale are understood to be negotiating for the Blaen 
Rhondda line. Mr. Henry W. Lewis, of the Treherbert Engi- 
neering Works, has invented an exceedingly compact and powerful 
winding engine for surface or underground hauling. Greater 
efficiency, simplicity, ease of repair, and cleaning without alteri 
adjust t are claimed, and the cost is less, Another pee | 
quality also may be named, that it occupies less room, and can 
easily be put together at pit top. 














INSTITUTION OF MECHANICAL ENGINEERS.—The ensuing general 
meeting of this institution will be held at the Memorial Hall, 
Albert-square—South-street corner—Manchester, on Wednesday, 
November 7th. The chair will be taken at eleven o’clock a.m, 
the president, Mr. Thomas Hawksley. The following papers 
be read and di dat the ting :—‘‘ Description of Improved 
Radial Axle-boxes and Guides for Locomotive Engines ;” Mr. 
H. W. Widmark, of Bristol, communicated through Mr, John C, 
Wilson. ‘‘On Special Mechanical Appli for Meeting the 
Requirements of certain classes of Mine Accidents;” by Mr, 
Charles Hawksley, of London, and Mr. Edward B. Marten, of 
Stourbridge. ‘On an Improved construction of Hydraulic 
Presses for Packing Cotton, Jute, &c., with Iraproved Engines and 


On a Direct- 








of London. The ballot will take place at the meeti 
election of new members ; also the nomination of the officers for 
election at the next anniversary meeting. 


SovutH Krensincton MuseuM.—Visitors during the week ending 
Oct. 20th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 14,479 ; mercantile marine, building 
materials, and other collections, 1714. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 4 p.m., Museum, 
1934; mercantile marine, bana: materials, and other collections, 
125. Total, 15,252. Average of correspondi week in former 
years, 16,872. Total from the opening of the Maseum, 16,698,008, 


Epps’s Cocos.--GRATEFUL AND ComForTinc.—‘‘ By a thorough 
knowledge of the natural laws which “ee the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Epps has provided our 
breakfast tables with a delicately flavo beverage which ma 
save us many heavy doctors’ bills. It is by the judicious use of sucl 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold only in packets 
a Epps and Co., Homeopathic Chemists, London. 
—[Apvr. 
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FAIRBAIRN AND HIS TIMES. 
No. IX. 


A coop instance of Fairbairn’s defective conception as to 
molecular forces must be known to very many who were 
present at the later experiments on the resistance of iron- 
armoured targets made at Shoeburyness. One of these 
targets was constructed at the express desire of Fairbairn, 
an in accordance with his designs, without any wood 
backing or other elastic material entering into the structure, 
the thick armour-plate being bolted directly upon the 
iron skin of the ship by bolts and nuts screwed up very 
tight, and without any elasticity in the construction of the 
washers. 

On the way to Shoeburyness a decidedly unfavourable 
opinion of this target was expressed by two or three 

rsons. The first round or two, however, dissipated all 
doubt as to the misconstruction of the target; not less than 
half the bolts and large numbers of rivets were broken 
and driven out in all directions, and with immense velocity, 
by the first discharge. Fairbairn alleged in explanation 
that the bolts had been screwed up so hard as to produce 
a severe and unnecessary initial strain upon the iron, and 
partly by his own hands the nuts of such bolts as remained 
sound were slightly slackened; but the next round was 
attended with no better results, and no more was heard of 
the target or the advisability of abandoning wood backing. 
It is not in any depreciatory spirit that these facts 
are given prominence here; they have been kept 
wholly out of view in Mr. Pole’s book, and no exact 
account of them has been published ; a short and imperfect 
notice of the Woolwich experiment by Fairbairn himself 
in one of the series of “Useful Information for 
Engineers” being the only account to be found 
in ay and they are necessary to any such survey 
as shall enable us to form a correct and just opinion 
of Fairbairn’s claims to descend to posterity, not only 





as an eminent mechanician and engineer, but as a 
man of science. The paper on the resistance to tension 
and compression of glass, already referred to, contains also 
a number of experiments on the resistance of glass globes 
and cylindro-globular glass vessels to collapse by external 
liquid pressure. The pressure was continued until the | 
vessel containing nothing but air was crushed in and re- | 
duced to minute fragments. As they stand recorded, it | 
cannot be admitted that the results are of much scientific | 
importance, for, through the -omission of any attempt to 
determine the directions in which the fractures of crushing | 
first commenced, the facts obtained are merely that certain | 
glass vessels, supposed uniform in resistance, crushed under | 
certain pressures applied externally. Now, had these been | 
filled with water before the pressure was applied, so that | 
the contained liquid had to suffer compression as well as | 
the glass itself, it is pretty certain that the external crush- | 
ing pressure might have been arrested while its effects were 

still only incipient, or before complete destruction of the 

vessel had taken place, and thus some idea at least might | 
have been obtained upon the curious and obscure question | 
of the directions of fracture when first commencing | 
from external pressure in a material possessing the | 
homogeneity and other remarkable properties of 
glass. In the converse case—uamely, in glass spheres 
commencing to burst by internal pressure, Nasmyth 
was enabled, by the exercise of some ingenuity, to 
stop the bursting of the globes as soon as fracture had 
been commenced. The fractures were found to radiate in a 
very singular manner from different points on the surface 
of the sphere, though these points presented no appear- 
ance of weakness, or difference from the other parts of the 
glass. Fairbairn’s glass vessels were reduced to fragments 
wholly irregular, and not larger than peppercorns. Thus 
the question intended to be asked of nature by these 
experiments was so ill-framed that no complete response 
was obtained, and none at all as regards that portion of 
the whole inquiry which, scientifically viewed, would have 
been of greater interest than anything which has been 
determined by them. Between the years 1860 and 1864 
Fairbairn made a number of experiments upon the effects 
of long-continued vibration upon structures of cast or 
wrought iron while under statical strain. These were 
afterwards extended to experiments on the effects of a, 
load repeatedly applied to and withdrawn from a plain 
wrought iron girder of I section. The deflection which 
was produced by a mechanical pull acting through the 
intervention of a cam—or pin moving in a_ slot— 
by the force derived from a water-wheel, produced 
such a deflection in the girder as was deemed equi- 
valent to that which would have been due to some 

known fraction—+} to $—of the breaking weight of 
the girder if applied at the middle of its length. The 
mechanical bending force was applied and removed six 
or eight times per minute, and continued always for a 
large number of repetitions, and usually until the girder at 
last broke. The results obtained are contained partly in 
the reports of the British Association, and more formally 
in a paper read before the Royal Society and published in 
the “ Transactions” for 1864. That from these experiments 
some suggestions of practical value may be gleaned is cer- 
tainly true, but it is equally so that they throw little or no 
light upon that which professed to be the object of the 
inquiry. We obtain from them no glimpse of any general 
law regulating the resistance of imperfectly elastic mate- 
rials—such as wrought iron—to strains alternately applied 
and removed, nor of any connection between these and 
what is vaguely termed vibratory action. The fact is, 
Fairbairn had never in his own mind arrived at clear and 
well-cut ideas as to what were the physical questions he 
wished to solve. When aload which, gradually applied, 
produces a certain amount of deflection is all at once ap- 
plied, the deflection is doubled. This is true without any 
reference to impact in the application of the load ; but as 
the rapidity of application increases, imipact and its effects 
become inevitable, the rapid loading approaches more and 
more the nature of an impulse or blow. The particles of the 
material acted upon play a very different part when the velo- 
city of application is greatly increased, and at length a velo- 
city is ed,as in the case of theimpactof heavy projectiles, 


| fiddle bow across ‘its lip; 





at which, as Dr. T. Young long since showed, in his 
admirable Lectures “On Natural Philosophy,” the rate of 
application of the external force exceeds that at which the 
impulse can be transmitted through the substance acted 
upon, so that the superficial particles are broken and disin- 
tegrated before those further on or situated deeper are 
reached by the impulsive force or can come to the support 
of the former. Hence, in any experiments intended 
philosophically to elucidate the effects of strains alternately 
applied and removed, the velocity of application can never 
be neglected. It has been so, however, in these experiments. 
Again, as regards the effects supposed to be attributable 
to vibration, which were attempted to be combined with 
these experiments by visiting the strain upon the girder 
by means of what was called a “rough cam,” no true 
scientific light whatever has been attained, for no regard 
was paid to the range of vibration of the particles, that is, 
to the amplitude of these produced by the vibrating wave 
passed through the more or less loaded girder. Space 
forbids any attempt fully to discuss the, in many respects, 
still difficult and obscure subject of vibration, as affecting 
the resistance of imperfectly elastic solids to statical strains, 
which has been the subject of vague speculation for many 
analy and to which all sogts of mythical phenomena have 

en ascribed as effects, such as the gradual deterioration of 
resistance of railway axles, the supposed change of tough 
and fibrous iron into that of brittle and crystalline tex- 
ture, &c. Our object is limited here to pointing out that 
the range of particle-disturbance, that is, the amplitude of 
the vibratory wave, is here as important a condition 
of investigation as is the velocity of application of the 
deflecting force to the. former part of the subject already 
referred to. Numberless facts daily before us, such as the 
unchanged condition of clock bells, which for ages have 
struck the hours, prove that where the amplitude of 
the wave of vibration is limited to some very small but 
unknown fraction of the distance from each other at 
which the integral parts of the solid lose cohesion and are 
ready to part asunder, vibration, however long continued, 
and whether the solid be already under strain or not, can 


| effect no physical change on its resistance to external 


forces. If, however, the amplitude of the vibratory wave 
exceed this narrow but unknown limit, the body may be 
broken immediately upop its application, though it be not 
exposed to any other strain, as in the case of a glass 
beaker broken by the vibration induced by drawing a 
or if a considerable and 
previous statical strain be present, the particles may, by 
repeated application of the vibratory wave, be caused to 
slip further and further asunder until fracture takes place. 
In this case it will be obvious that distortion of external 
contour more or less observable, must precede fracture. 
These statements, insufficiently as they glance at a problem 
both complex and difficult, are sufficient to indicate how far 
short of philosophical grasp and exactness are these re- 
searches of Fairbairn’s. In reading the paper in the 
“Philosophical Transactions” for 1864, in which these 
experiments have been detailed, it is impossible not to be 
struck by some of the irrelevant and occasionally entirely 
false statements which have been permitted to appear in 
it. Thus, for example, at page 315, Fairbairn says: “The 
construction of the Britannia and Conway bridges in the 
tubular form led to other constructions, such as the 
tubular girder, the plate and lattice girder, and other forms, 
all founded on the principle developed in the construction 
of the large tubes as they now span the Conway and the 
Menai Straits.” The Britannia and Conway bridges have 
in reality no direct connection with the subject of the 
paper, whose title is “ On the Effect of Impact, Vibratory 
Action, and Long-continued Changes of Load on Wrought 
Iron Girders.” They are hauled in here for no other 
apparent purpose than that of trying to establish an 
entirely false claim to inventive priority. The construc- 
tion of ivon lattice bridges was not derived from the 
Britannia and Conway tubular bridges; lattice bridges, 
and of large size, being in use in Germany, as, for instance, 
carrying the railway over the Elbe at Magdeburg, some 
years before the Conway and Britannia tubes were even 
thought of; nor were these tubes the progenitors of 
hollow plate iron girders, which were in use at least by 
Robert Stephenson as side girders for railway bridges 
some time before the Menai tubes were proposed by him. 
It is unfortunate for Fairbairn’s memory, as a writer and 
asa mar, to find these mis-statements introduced into a 
paper professing to be purely scientific; nor does the 
laxity by which they are found there tell in favour of the 
“ referee ” system, by which it is commonly supposed that 
all false or erroneous or irrelevant statements are elimi- 
nated from any papers which appear in the “ Philosophical 
Transactions.” The recklessness and vagueness with which 
Fairbairn too frequently ventured to generalise are forcibly 
illustrated by the following passage in this same paper, 
page 323: “I have assumed, for the sake of illus- 
tration, that every description of material as regards 
its cohesive properties follows the same law as that which 
we have experimented upon, or, in other words, in the 
ratio of its physical powers of resistance; that is to say, 
any beam will follow the same law in regard to its ultimate 
power of resistance when operated upon by a correspond- 
ing load due to that power. If this be true, we have only 
to follow the same rule as observed in the experiments by 
loading cast iron or wooden beams in the ratio of their 
cohesive powers of resistance and their breaking weights 
respectively. This has not been proved experimentally, 
but I hope at some future time to have an opportunity of 
extending the experiments, in order to determine to what 
extent these views are correct.” Comment here seems 
needless, 

More than eighty publications by Fairbairn are placed 
on record by Mr. Pole ; some of these are distinct volumes, 
such as that on “ Canal Navigation,” on the “Conway and 
Britannia Bridges,” “ Useful Information for Engineers,” &c., 
theremainder being papers, lectures,and reports. During the 
last decade of his life, and in which the “ Useful Informa- 
tion for Engineers” and other like volumes appeared, the 
eager desire to keep his name before the public caused him 
to throw together and republish much that had appeared 





before from his pen. These crambe bis cocta volumes add 
nothing to Fairbairn’s previous reputation, and will be 
best forgotten from amongst his labours. Apart from these, 
however, there remains a wonderful mass of material of a 
more valuable character, and on very varied subjects, and 
of very varied merits, due to his versatile and ever-busy 
pen. Some there are, such as the “ Report upon the Bann 
Reservoirs,” of high excellence, practical, and scientific. 
Some, like the lectures on smoke, &c., had but ephemeral 
objects in view ; but the picture which these papers present, 
as in a panorama, of many of the subjects which have 
marked the progress of mechanical improvement during 
the last five and thirty years well entitles Fairbairn’s pub- 
lications, as a whole, to take their place in the course of 
study of the mechanical or engineering student, who will, 
however, best defer their perusal to a late period of his 
curriculum of study, when his scientific acquirements shall 
have been sufficiently matured to enable him to distinguish 
the chaff from the wheat. It is not easy to award the 
palm of superior merit to one or other of Fairbairn’s 
researches ; his experiments upon the resistance to com- 
pressive and tensile force of the various makes of British 
cast iron are, amongst all his labours, probably those which 
will longest withstand the tooth of time, and be always 
acknowledged gratefully by the engineer as having largely 
added to his pre-existing stock of data. No research, how- 
ever, in connection with the use of cast iron received so 
great an advance as did the construction of beams and 

irders, through the early experimental researches of 
Eaton Hodgkinson, in which Fairbairn was, more or less, 
directly concerned, and gave much assistance in appliances 
and money in aid of the experimenter. When we call to 
mind the wasteful and defective forms assigned by Tred- 

old and others of that day, to cast iron girders—forms 
Sead partly on ancient practice, partly on an entirely untrue 
theory of the measure of resistance of cast iron to trans- 
verse strains—it is wonderful to see with what a colossal 
stride Hodgkinson’s results revolutionised all that went 
before, and at once gave theoretic perfection, economy of 
material, and certainty in result, to the construction of 
beams and girders of cast iron. The rapidity with which 
Hodgkinson’s results were adopted in every part of the 
world was largely due to the courage and sagacity with 
which Fairbairn from the first employed them, and the 
fine examples which he placed before them. A common 
road bridge, consisting of main girders and intermediate 
cross girders, filled in between by brick arches, was 
designed and constructed by Fairbairn, to carry a new 
road then called, if we mistake not, Water-street, over a 
canal, and leading up to the then Manchester terminus of 
the Liverpool and Manchester Railway. It was constructed 
almost immediately after Hodgkinson’s researches were 
first published, and was a complete sample card, exhibiting 
the economy and strength derived from the new forms, as 
well as the skilfulness of design, generally impressed upon 
it by Fairbairn ; and it remained for some years a shrine 
to which engineers from every part of the world resorted 
for instruction. Fairbairn is entitled to take a high place 
as a practical designer and constructor in every branch 
of engineering that came before him. He usually struck 
out at once the very best method of proceeding, where cir- 
cumstances left him free to choose his own course, and in 
no single instance does he ever appear to have been so far 
drawn aside from the best method as to have led in result 
to failure. This, in truth, is high praise applied to an 
engineer whose practice extended over more than half a 
century. We cannot, however, award to Fairbairn a high 
place as a man of science. Two of Fairbairn’s own state- 
ments, as given in his autobiography, may be employed in 
assisting us to form a juster estimate of his status as a man 
of science:—‘I was in my twenty-fourth year when I 
entered Manchester, and being employed at a short dis- 
tance in the country, I resumed my studies, chiefly in 
history, natural philosophy, the first books of Euclid, and 
algebra. In the three first I made some progress, but the 
last I found difficult, and ultimately I had to give it up.” 
—Pole, p. 101. Again, p. 157, “I confess that nature had 
endowed me with a strong desire to distinguish myself as 
aman of science. I was pleased to see myself in print, 
and the only fear I entertained was the imperfections of 
style. and the great difficulty I had to encounter in ex- 
pressing my ideas in a clear and perspicuous manner.” It 
has long been observed amongst men of science, as also by 
those who have the fullest opportunity of forming a sound 
judgment, for instance, the examiners for honours and 
wranglershipsat our Universities, that facility indealing with 
algebraic processes isafar more searching and sure test of the 
highest order of scientific mind than is perhaps any other 
inquiry which can engage the intellect. Algebra, or the 
science of pure time, is far more abstract and unconditioned, 
and much more removed from any help of the senses than 
is the case with geometry or the science of pure space. 
Hence, fer one who acquires a mastery over the former, 
there are scores who can make a fair proficiency in the 
latter, and to the latter class belong most commonly those 
who, like Fairbairn, are led by a rapid intuition as respects 
force and matter to the conclusions from which they act. 
Such men, however, do not belong to the class in 
the highest order of scientific mind, nor is it the love o 
reputation which forms the mysterious motive which urges 
on the highest order of scientific mind to those sustained 
efforts which eventuate in discovery. Fame is always a 
necessary consequence of genuine’ scientific achievement, 
and no doubt forms one amongst its motives ; but though 
it may be true that 

‘* Fame is the spur the pure spirit doth raise 
To scorn delights and live laborious days,” 

the love of fame is not the sole nor by any means the 
loftiest feeling which urges the efforts of the philosopher, 
nor perhaps amongst the highest order of minds is it ever 
thought of as the ultimate aim and reward. While we 
willingly, and in no niggardly spirit, award to Fairbairn 
the wreath of praise for a victory achieved in all those pur- 
suits for which his mental fabric was by nature well suited, 
it seems impossible to concede to him the high position of 
a man of science and discoverer. Popular and social 


honours were showered upon him during the later years 
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of his life ; and who shall say that they were undeserved ? 
But such honours, with all men and in all cases more or 
less dependent on adventitious circumstances, can never be 
safely taken as the gauge of scientific merit. 

The connecting clue to this long series of remarks upon 
the life and times of Fairbairn has been a story of his life, 
as told by Mr. Pole, and these notices would be scarce 
complete without a few remarks upon the execution of 
that volume, on Mr. Pole’s part as its editor. On this we 
cannot say much in the way of praise. The volume is 
spun out to unnecessary length, and rendered tedious and 
prolix by quoting parts only of the autobiography, and 
supplying the broken links by the editor’s own narrative or 
remarks, which become repeated more or less subsequently. 
Thus, Chapter XVIII., very good in itself, and full 
of interesting matter, repeats, nevertheless, much that was 
already narrated. The volume, too, is swollen by the 
introduction of a good deal of quite irrelevant matter. 
Thus, the first fifty pages of the book, or the two first 
chapters, consist of, first, a strange parade of etymology, 
intended to elucidate the derivation or origin of the word 
“ engineer,” which is little more than a confused collection 
of words from various tongues and languages, taken 
from big dictionaries like Littré’s, which seems to us to 
contain internal evidence of the small scholarship with 
which this parade of words has been collected. Etymo- 
logical absurdity cannot go much further than to seek 
in Sanscrit for the derivation of engineer; to seek for it in 
a language which had become dead and unspoken ages 
before engineers or engineering were heard of. And after 
all this babel of words, no greater clearness is given to the 
idea which etymology suggests, and very clearly suggests, 
as to what is an engineer, and what is his distinguishing 
function. For this we need not go a bit further back than 
to the Latin “ Jngenium.” “ Ingenue Artes” were in 
Roman days those in which the intellect played a distin- 
guishing part, even more than that of the hand. The 
mere tradesman, such as the coppersmith (faber erarius) 
learnt his craft, which had much more to do with the 
education of the hand than with that of the head, from his 
master, another coppersmith ; but the occupation of the 
architect, or of one who, like Vitruvius, combined with 
that much mechanical knowledge, and was a constructor of 
machines, was an education of the head rather than the 
hand; hence the avocation of the latter depended upon 
the understanding (Jngenium), and we might have applied 
to him, as expressing his profession, the very words by 
which one of our universities has designated the highest 
degree which it can bestow in its School of Engineering, 
magister tngenvarium, artium.” And thus we come at once to 
the true scope of the designation “ engineer ”—a man who is 
engaged in and directs works of whatever sort requiring a 
large application of educated mind; and this it is which 
distinguishes the engineer from the mere workman, how- 
ever skilful and dexterous may be the latter, or however 
vast may be the scale upon which he works. Mr. Pole’s 
next chapter is a sketch of the progress of engineering in 
all times and countries, with boundaries so little definite 
that it sometimes seems meant for a history of all human 
progress in arts, and is by no means free from erroneous 
statements, especially when coming down to late periods. 
Thus, in reference to the early history of machine tools, 
Mr. Pole seems in happy obliviousness as to the extent to 
which we are indebted for almost all our modern tools to 
the early clock-makers. Henry Maudslay was certainly 
not either the inventor or even much more than a consi- 
derable improver of the “ slide rest,” which is to be found 
nearly in its existing construction in the wheel-cutting 
engine of Hindley, of York, and must have been well 
known, and upon a large scale, to the turret-clock makers 
of the fifteenth century. The great bronze barrel 
of the “ carillon” of Bruges shows to the present day the 
evident marks of having been turned by the slide rest. 
No historical display was necessary as an introduction to 
Fairbairn’s life, and, if introduced at all, should have been 
more complete and accurate. Were we to turn over once 
more the pages of Mr. Pole’s volume, we might find a 
good many other imperfect or mis-statements in relation 
to engineering points upon which he has expatiated. 
Thus at page 347, when enlarging upon the defensive 
advantage of iron-plated ships and the powers of modern 
rified ordnance, he tells us that “Shells in themselves 
were no novelties ; they had, long before the introduction 
of rifled guns, been used for bombardment with 
mortars, and had even been introduced as projectiles 
from ordinary cannon, but from the uncertainty of aim 
and want of force when fired from a distance, and 
from the imperfect construction of the missiles 
themselves, they were not much more effective against 
ships than ordinary cannon balls.” Is Mr. Pole ignorant 
of the total destruction of the Turkish fleet at Sinope in 
1854 by common shell from the Russian Paixhan smooth- 
bore guns? In the sketch of modern improvements 
in ships and guns from which we have just quoted 
the author would seem not to be aware that the first iron- 
plated armed vessels of any sort constructed in Great 
Britain were the Meteor and Thunder floating batteries, 
built by Mare, of Blackwall, in 1854-55, for our Govern- 
ment, from French designs. Mr. Pole’s position in refer- 
ence to the survivors of the Fairbairn family rendered 
impartial criticism difficult. The biography is eulogistic 
throughout; but biography, like history, of which it is only 
one particular form, should be written with entire impar- 
tiality, and the Roman adage, that we should say nothing 
of the dead except what is favourable, however graceful 
in a eulogy pronounced at a sepulchre, should not be tbe 
rule for writing a man’s life. 





SanrTary INstTITUTE oF GREAT Britain.—The first examination 
of surveyors and inspectors of nuisances took place on Monday, the 
29th of October, at the rooms of the Medical Society of London. 
Eight candidates presented themselves, five of whom were success- 
ful in obtaining certificates of competence, viz:—Mr. H. M. 
Robinson, surveyor, Ulverston; Mr. J. Parker, surveyor, Bridg- 
water; Mr. F. Booker, inspector of nui , Bradford; Mr. 
W. S. Prebbles, inspector of nuisances, Blackburn; Mr. Thomas 
Blanchard, inspector of nuisances, Evesham. Fifteen candidates 
have already entered their names for the next examination. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
correspondents. ) 





of our 





INVENTORS ENGLISH. 

Srr,—I was much amused with your article on ‘Inventors’ 
English,” but are you quite sure that the errors which you point 
out were really due to the inventors? With the new mode of 
printing there has apparently been introduced a very careless 
system of publishing the specifications. This is easily seen when 
an office copy is required. When the printed copy comes to be 
specially read over with the original t the ber of 
corrections show that great accuracy has not always been attained. 

I do not quite agree with you in your suggestion that errors in 
spelling should be corrected. With all deference to the gentlemen 
entrusted with the arduous duty of seeing these works through the 
press, I very much doubt whether they would be in all cases 
qualified for this task. There are many technical and scientifi 
words which donot “‘ look right,” and which the correctors of the 
press might be tempted to alter into something which was more 
familiar to them, but to the utter destruction of the inventor’s 
meaning. No, if the Patent-office will kindly give us exactly what 
we say, no more and no less, we will not expect them to take any 
further trouble. Perhaps you will allow me to suggest to the 
gentlemen who prepare the ‘‘Abridgments” that they are not 
bound strictly by the inventor’s language, and that it is unneces- 
sary to reproduce all the bad spelling and worse grammar, Again, 
it is neither useful nor desirable to call attention to the inventor's 
ignorance or carelessness by putting all his blunders between marks 
of quotation. From this cause some of the ‘‘ Abridgments” are 
very unpleasant and difficult to read. The authors of one or two 
of the series are so profuse in their use of quotation marks, often 
for no apparent reason, that one might think that they kept them 
in a pepper-box, and when the copy was ready for the printer that 
they just gave the box a good shake. Aw INVENTOR. 


[If ‘‘ An Inventor” again reads the article to which he refers, 
he will see that we suggested that the supporters of spelling reform 
might imagine that the mistakes sued to should be corrected by 
the Patent Commissioners. In view of the enormous quantity of 
work that this would in various ways involve, we refrained from 
suggesting a proceeding which would entail a heavy tax on 
inventors in general for the sake of a few, but we urged greater 
= ry part of inventors in preparing their specifications.— 

D. E. 

London, Oct, 30th. 
ENGINEERS IN THE NAVY. 

Sir,—I notice in a recent issue of your valuable journal an article 
on ‘‘ Naval Engineers,” which contained so much truth, calmly 
spoken, that it at once attracted the attention of several officers at 
this station interested in this problem in the United States service. 
There is no need of the Admiralty experimenting in regard to the 
matter, when the United States - em offers such a field of 
experience to glean from. It would save millions of dollars to the 
people of England if the Admiralty will take warning by the effort 
to make engineers “‘ fit to dine with the captain and to dance in 
the best houses” in the United States. Urged by a powerful 
“iron ring” from the great cities, engineers in the United States 
Navy were taken from the steerage, given commissions and red 
and gold uniform, and forced into the ward-room. The old, 
practical, assistant engineers soon got rid of their ‘‘ horny fists” 
and became “gentlemen” in all except the use of the Queen’s 
English. Machinists at a pay of more than £200 per annum had 
to try hard to do the work of the engine-room. Cadets were 
appointed to the Naval Academy, and every year graduated in 
great numbers, filling up our ships with inexperienced lads, toe 
proud to work in the engine-room, and with hatred and disgust for 
the manual labour of their business. Their pay is 1000 dols., or 
£200 a year; while above them, and crowding the ward-room so 
that 25 per cent. is occupied by the gentlemen of the engineer 
corps, is usually on a class of vessel corresponding to her Majesty’s 
ship Pearl (corvette), 














dols. 

One chief engineer at 3200 dols. per annum .. .. .. 3,200 
Two passed aasistant engineers at 2200 dols. perannum .. 4,400 
One assistant engineer at 1700 dols. per annum -» 1,700 
Four cadets at 1000 dols. per annum .. .. «.. «. -- 4,000 
Ration money for above at 30 cents per ration per annum 2,830 
Four machinists at 85 dols. per month (to do the work) .. 4,160 
Total cost per annum .. «. 11,340 


By the above you may see that it costs the citizens of the Great 
Republic about £4000 to have the engines of a corvette taken 
charge of, as far as running is concerned, for a single year! Think 
then of such a system applied to the complicated machinery of one 
of her Majesty’s ironclad colossi, and the great fleets which 
guard England against her envious neighbours. I have said enough. 
This is written in haste, but it must show that the experiment of 
making engineers ‘‘ gentlemen ” is costly, at any rate. 

New York, Oct. 20th. —— H. M. N. 


NOTES ON BUILDING CONSTRUCTION.—PART IIL, 


Sir,—I am sure you will in justice allow me a few lines of your 
valuable space to show that the ‘‘ Notes on Building Construc- 
tion ” are not incorrect with regard to the rivetted joint criticised 
by your reviewer. I think he must have made a clerical slip in 
not multiplying by two. It could easily be proved that the state- 
ment made in the book is strictly true under all practical con- 
ditions, but, to avoid formule, it will be well to take a particular 
case, 

Suppose the bars to be each Sin. wide and 4in. thick, joined by 
jin. rivets, the breaking strength of the iron to be 20 tons per 
square inch. Then—(a) The effective strength of the bar when 
pierced by one rivet hole will be (8-3?) 4x 20=72% tons. (b) The 
effective strength of the two bars where pierced by three rivet 
holes will be—2 x (8-3 x #)x 4x20 = 1150 tons, 

It is evident that a is much weaker than ). The latter would 
never give way, for a would fail first. It is impossible, therefore, 
that ‘‘ both plates might break across through the rivet holes,” 
as suggested by the reviewer. I still hold, therefore, that the 
strength of the joint is equal to that of the cross section of the 
bar less one rivet hole, as stated in the notes. This is indicated 
by theory, and has repeatedly been shown, by experiment, to be 
true in practice. THE AUTHOR. 

P.S.—I think it right to inform you that the work under con- 
sideration is not an official production. 

London, Oct. 29th. 





UCHATIUS GUNS. 

Sir,—In your interesting article in last week’s publication on the 
Uchatius bronzesteelgun, you say, “‘ That in 1872, General Uchatius 
received a sample of a Russian bronze casting which had been 
subjected to pressure when in a fluid state, and which was decidedly 
superior to ordinary bronze; and that he consequently set up in 
the Arsenal in Vienna a powerful hydraulic machine capable of 
exerting a very heavy pressure on the metal when in a molten 
condition.” The only inference to be drawn from this account is 
that General Uchatius was incited to further trials by having seen 
the sample of Russian bronze, whereas I believe the idea was 
first suggested to him by some trials at which both he and the 
Minister of War were present, made under the direction of 
Mr. Haswell at the Imperial States Railway Works in Vienna on 
behalf of the inventor—Mr. Joseph Rosthorn, an Englishman 
resident in Austria—in the year 1862, ten years previously. Mr. 
Rosthorn’s method was somewhat as follows:—To prevent the 
separation of the tin from the copper by crystallisation during the 
process of cooling he introduced a small portion of iron by mixing 
clippings of tin plate with the alloy ; the gun was then cast oval, 
and having been re-heated, was subjected to an enormous pressure 
under the well-known Haswell’s hydraulic forge until it was 
compressed into a round shape, and was afterwards bo The 


results were most satisfactory, and would have led to the adoption 
of the system by the Austrian Government had the inventor been 
contented to receive a ‘‘ decorative” in place of a “‘ pecuniary ” 
recompense for his idea. In submitting these facts to your notice, 
and idering Mr. Rosthorn’s method more nearly analogous to 
the present system adopted in casting the Uchatius guns, than 
that of the casting of Russian bronze, I have no hesitation in 
suggesting that his mode of construction, and not the Russian 
bronze, prompted General Uchatius to prosecute the trials which 
have resulted so favourably, the less so because it enables me to 
support the claim of originality for a worthy countryman which 
Thave never heard to have been disputed by General Uchatius 
himself, VILLIAM E, THURSFIELD., 
41, Allergasse Vienna, Oct, 19th. 








THE SHADOW-DROP. 

Sir,—Will you kindly allow me a line or two more to put Mr. 
Seabroke right, if Ican do so? What is the lens in the eye for? 
The lens does not alter the character or the form of any object 
looked at; it does not add to it, nor does it take away from it. 
Nature does nothing in vain. If Mr. Seabroke will look, the next 
time the sun shines, at the meeting shadows of any two objects, as 
they are thrown on to a dead wall or on to the street pavement, he 
will see through his eye lens the shadow-drop, as T have ventured 
to name it; but were the eye without a lens at all, and the shadow 
reclined simply gs) the pupil of the eye on to the retina at 
the back of it, the ‘drop ” would be necessarily there imaged and 
photographed. How, then, can the lens of the eye have anythi 
to do with the production of the shadow drop when it is form 
and exists per se and irrespective of the eye altogether? 

I may add that the term “ black-drop,” as visible through the 
eye pupil in a transit, is an awkward and somewhat misleading 
term, and was used before the true cause of it was known. The 
better and certainly more descriptive term for it would perhaps be 
the ‘‘ eye-drop,” it being caused solely by the special mechanism 
of the eye. C. Bruce ALLEN, 

London, Oct. 29th. 


LEGISLATION ON PATENTS. 

Srr,—One expected result of the ‘‘ recent attempts at legislation 
on patents,” seems tc be an increased conviction of the superiority 
of the existing law to anything that has hitherto been proposed as 
a substitute for it. This was shown pretty plainly last session on 
the one hand by the organised opposition to the Attorney- 
General’s bill, notwithstanding that it was preferred to its 

redecessors; and on the other hand by the large number of 
influential signatures appended to the memorial, addressed to the 
Lord Chancellor, in favour of the postponement of further legisla- 
tion until an effort had been made to improve the working of the 
existing law, by the appointment of practical—as distinguished 
from official—commissioners of patents. The real point involved 
in the suggestion on which this memorial was based, was the 
establishment of an authority capable of dealing more satisfactorily 
with specifications than they can be dealt with by the existing 
reference to the law officers of the Crown. It is considered that 
owing to the greatly increased number of applications—5069 during 
last year—the work has now outgrown the administrative capa- 
bilities of men—however well qualified otherwise—who have so 
little time at their disposal for the purpose as the law officers can 
possibly have. 

This difficulty is brought home to our minds by the prospect of 
the great police prosecution, which will in all probability severely 
tax the energies of both law officers for a considerable time. In 
some respects this may be a less evil than if only one of the two 
happened to be so engaged, because it will not give applicants for 
patents under an even number any undue oe" | over those 
applying under an odd number, or vice vers@; but still it may pro- 
duce comparative injustice to some by stopping all. 

But there is a possible objection of an opposite kind to be 
guarded against in the substitution of practical commissioners for 
the law officers. As these are not in a position to do enough, those 
may be liable to do too much in the way of preliminary examina- 
tion, and thereby produce serious impediments to the progress of 
legitimate work in the Patent-office. I think no system will work 
well that carries preliminary examination beyond the point of secur- 
ing clearness and intelligibility in the stat ts of specificati 
leaving all risk as to novelty and utility to rest on the shoulders of 
the applicant for a patent. 

It appears to me to be a fortunate circumstance that the contem- 
plated change in our law is for the ager of deferred, as we may by 
next session have had some valuable light thrown on the question 
of preliminary examination by the working of the new German law. 
I was glad also to find in the last utterance of the members of the 
Vienna Conference a much milder advocacy than formerly of an 
assimilation of the | peso laws of all nations, with evidence of a 
better appreciation of practical points in the matter. 

WILLIAM SPENCE, 
Assoc. Inst., CE. 











8, Quality-court, Chancery-lane, 
23rd October. _ 


TRISECTING AN ANGLE, 

S1r,—I noticed your correspondent, William Baker’s, practical 
method of trisecting a rectilineal angle. In the nr ae to 
** Bonnycastle’s Euclid,” two methods arg described, each depend- 
ing, like Mr. Baker's, upon the experimental construction of an 
isosceles triangle. The problem cannot be solved by purely geo- 
metrical means, and it would be waste of time now to attempt it, 
since the ablest geometers of past times have not succeeded. In 
regard to the methods described, I do not think that they are 
practically as convenient as the simple division of the are by trial 
with compasses, THos. GARNETT. 

Lewisham, 30th October. 





THE KRISHNA LIGHTHOUSE. 

S1z,—The figures quoted in your article of last week on the 
“Destruction of the Krishna Lighthouse,” differ from those of the 
report made by the contractors for the work to the India-office. 
The discrepancy arises from the fact that in assuming the effect of 
a wave of 20ft. in height, it must be remembered that half of that 
is below the nominal surface level, and thus, consequently, 10ft, 
only should be reckoned as its effective height. This being con- 
ceded, it is evident that the shoal, to cause the effect referred to 
in your article, must have been scoured to a depth of 44ft., instead 
of 34ft. as therein stated. A. F. 

Westminster, Oct. 30th. 

THE FOREIGN LABOUR QUESTION, 

S1r,—I have just been reading your article upon the importation 
of foreign labour, and I should like to make one or two remarks 
upon the subject. I quite agree with your view that man—at 
any rate the working man—is simply a marketable commodity like 
bread, corn, or a steam engine. I see you call him “labour,” 
which is a very good name for him. If you were to call him a 
highly developed monkey, you would have half the scientific and 
the whole of the theological world down ye you ; but science, 
civilisation, and theology all agree that if you are a political 
economist, you cannot designate the working man by a better or 
more appropriate term than *‘Jabour.” Now, an English “‘ labour” 
being a rather expensive article just now—and also, it must be 
admitted, a somewhat difficult one to manage—it behoves the 
capitalist to go and buy some foreign ones. Well, as you say, there 
is nothing immoral in that ; if a man cannot afford to buy a horse, 
let him by all means buy a donkey instead. . 

But what I want to say is this—suppose that foreign labour is 
imported here, is it not highly probable that foreign labour’s 
foreign master will very soon follow, and is that an end which the 
British capitalist would like to work for? If foreign labour is 
contented with less pay than British, probably the foreign capi 








may be contented with less profit, and will come over in his turn 
and take the place of the English capitalist; and it will be the 
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more easy for him to do this if his countrymen have already been 
brought over here to work for him, We have all heard of the man 
who cut off his nose to spite his face, and in my humble opinion 
this is just what the English contractors are doing now. At any 
rate I cannot help thinking that what I have suggested is a very 

ssible result of the rtation of foreign labour; and as you 
on not mentioned it in your article, I think it may have been 
overlooked by the contractors. ; ‘ 

I have had a good deal of experience in the management of 
works abroad, and I know that there is a very strong feeling in 
some countries against Englishmen going to them, making a lot of 
money in the country, and then going back to England; and I 
believe that there would be the same eeling, and, perhaps, to a 
much greater extent, in England if public works on a large seale 
came to be executed by foreign contractors and foreign workmen ; 
a feeling which would be shared by “labour,” capitalists, and a 
considerable portion of the British public, though it would not, of 
course, be approved by you and me who are political economists, 
and would be delighted at the triumph of our principles—though 
perhaps, we should sometimes think with regret of our old friend 
the English ‘‘ labour,” and think that he was not such a bad sort 
of machine after all, if his masters had only known a little more 
about him, and had spent half the time in trying to understand 
him that they would expend in studying a far less complicated piece 
of mechanism. We, HH, 

Oct. 30th, 





THE PURIFICATION OF IRON, 

Sir,—I have read the letter of ‘‘ Oxide” in the last number of 
your journal, but do not find that it calls for any reply from me, 
as I have already asserted my claims with sufficient distinctness in 
the Jron and Coal Trades Review. I wish, however, to call his 
attention to a mistake which, in the heat of his argument, he has 
inadvertently made. ‘‘ Oxide” states that Mr. Crampton has far 
outstripped my results, inasmuch as he has made steel containing 
only 0°02 per cent. of phosphorus, whereas, by my own showing, | 
had only succeeded in bringing it down to 0°15 per cent. 

Now, it is evident that he makes allusion to the paper recently 

read by me at the Newcastle meeting of the Iron and Steel 
Institute, which paper, be it remarked, was on the subject of 
yuddling, and made no reference to steel, except incidentally. 
What I stated on that occasion was that I had succeeded in 
reducing the amount of phosphorus from 1°25 per cent. to 0°15 
with a consumption of only 3 cwt. of oxides to the ton of blooms, 
This, I pointed out, was equivalent to saying that cinder contain- 
ing as much as 16 per cent, of phosphoric acid might remain in 
contact with such iron without injuring it, provided certain condi- 
tions were complied with, The inference conveyed by the state- 
ment, when the words in italics are included, is so obviously 
contrary to the construction which ‘ Oxide” would put upon it, 
that I can only surmise he was not present at the meeting. The 
argument, put into the form of a question, was simply this : If so 
large an amount of phosphorus can be removed with so small a 
quantity of fettling, how much will four times the quantity 
remove ? R. Howson. 

2, Exchange-place, Middlesbrough-on-Tees, Oct. 30th. 





Sir,—As one ready to welcome any process which would solve 
the hitherto obstinate problem of sufficiently purifying Cleveland 
iron at a cost low enough to allow of its use for steel making, I 
regret to say that, after a close and anxious search, I have failed to 
discover any trace of or cause for the ferrment which your corre- 
spondent ‘‘ Oxide” informs the world is visible in Cleveland. I 
equally failed to find anyone who has been startled by the dis- 
closures to which ** Oxide” refers, and I can only therefore con- 
clude that his letter has been composed, either under a strong 
imagination, or under the false impression that Mr, Bell’s recent 
communication to the Iron and Steel Institute disclosed a successful 

rocess not yet known to the public. I have carefully perused 
Kir. Bell’s paper, but cannot find anything approaching the definite 
statements of ‘‘ Oxide.” Perhaps he wiil kindly point out where 
Mr. Bell intimates tbat the ‘“‘refining by immediate contact ”— 
whatever that may mean—will not add 2s. per ton to the cost of 
the pig iron. I desire not to lessen in the slightest, but, on the 
contrary, to heartily accord whatever credit is due to Mr. Bell for 
his investigations, experiments, and communications ; but unless 
since the Newcastle meeting of the Iron and Steel Institute, he has 
made further discoveries, or unless he did not then disclose all he 
had accomplished, I think his best friends would hesitate to claim 
for him the supreme position assigned so decidedly to him by 
** Oxide,” and I very much question whether such of your readers 
as are interested in the matter will endorse the opinion ‘*‘ Oxide ” 
holds with regard to what was asserted at Newcastle. The asser- 
tions were made by men who do not generally allow ‘‘ petulance ” 
to override “‘ prudence.” 

It is quite possible that much of the matter of Mr. Bell’s paper 
was new to, and may have startled, ‘** Oxide;” but this is not 
surprising, seeing that he resides outside the “ ti tagnant 

recincts” where has long been known, not only what Mr. 

owson had done and is doing, but what he anticipates being able 
to do by his patented processes and machinery, the latter of which 
—it may be remarked in passing—rumour says was generously 
placed at Mr. Bell’s disposal to make the experiment on which rest 
some of the conclusions contained in his recent paper. 

I know not what Mr. Bell’s patents cover ; a they differ 
somewhat from Mr. Howson’s, But it is within my knowledge, 
and also within the knowledge of others, that the latter were under- 
stood to extend to every phase of iron and steel manufacture, from 
the refining by “simple and immediate contact,” as ‘‘ Oxide” 
expresses it, to the production of malleable iron by the complete 
process of puddling ; and in both iron and steel making most satis- 
factory results have been obtained on a iderable scale. If, 
however, Mr. Bell has discovered something to supersede these, he 
will not be more gladly congratulated by his gushing friend, 
** Oxide,” than by one whose prosperity largely depends upon the 
successful solution of the question at issue, 

Darlington, Oct, 30th. 











CABBON. 





Sir,—In reply to a letter in your last issue, signed ‘‘ Oxide,’ 
permit me to state that your correspondent is very imperfectly in- 
formed as to the experiments which have been made within the 
last few years as to the re-actions which take place when phos- 
phorus is removed from iron, and the reason why phosphorus 
cannot be removed at the high temperature in the Bessemer 
converter. 

Permit me to inform ‘‘ Oxide” that if he cares to acquaint him- 
self with the facts, he can do so by referring to a paper read last 
spring before the Cleveland Institute of Mechanical Engineers, by 
Mr. John E, Stead, of the firm of Pollinson and Stead, of Middles- 
brough, in which the whole subject was exhaustively dealt with. 
The results of an extensive series of experiments as to the elimina- 
tion of phosphorus from iron at different temperatures were briefly 
stated by Mr. Stead as follows:—‘‘Iron compared relatively 
with oxygen has a much greater attraction for phosphorus at 
high than at low temperatures, whereas at low temperatures 
oxygen has the greater attraction.” In support of this position he 
pointed out that oxide of iron has no action on the phosphorus 
at the high temperature of a Bessemer converter, while the same 
oxide at a low temperature extracted a large proportion of phos- 
phorus from the iron. He stated that repeated experiments had 
proved that phosphoric acid in cinder when in contact with fluid 
iron heated to a very high temperature, was reduced by the 
phosphorus passing into the iron, in accordance with the law that 
the attraction of phosphorus for iron at high temperatures is 
greater than the attraction of phosphorus for oxygen. Hence iron 
cleansed from phosphorus by washing at a low temperature, if the 
bath is raised to a high temperature will actually reabsorb the 
phosghorss from the cinder. This fact was discovered, published, 
and diseussed in the scientific journals about six months since ; and 





I am much surprised that it can have escaped the attention of 
Your correspondent, PHOSPHORUS. 
Darlington, October 31st. 





FOREIGN ENGINEERS IN THE ENGLISH! MERCHANT SERVICE. 

S1r,—As there has lately come under my notice a very serious 
question respecting the passing of foreign engineers into the English 
merchant service, I beg to call your attention to the subject, 
hoping by the publicity of your valuable and widely-circulated 
journal to be the means of dissipating a wide-spread and dissatis- 
factory state of feeling amongst marine engineers in general. A 
few weeks ago a foreign steamship was chartered by an 
a firm for a voyage from London to Australia, and being 
under English charter and carrying passengers, it was necessary to 
have at least two certificated engineers passed by the English Board 
of Trade. The engineers of the skip being foreigners and holding no 
certificates whatever, found it necessary, in order to retain their 
situation, that they must ap; before the Board of Trade to pass 
through the English form of examination, As we are now aware, 
both chief and second have received first-class certificates of com- 
petency; but it is a notorious fact that English engineers who have 
served under a foreign flag on presenting their credentials to the 
Board of Trade have been invariably refused permission to pass 
even for a second-class certificate. Now, in this instance there 
must evidently have been some undue influence exercised, and 
if that is the case, it is high time that some of our other 
branches of public service ought to be looked into, However, 
this fact remains the same; whether through the fault of the 
repairers, or the incompetency of the engineers, the ship was 
allowed to sail, though it was well known to every one on board 
that there was a flaw in the shaft, the result of which is, that 


| the ship has been compelled to put into Plymouth, which, though 


it may not be injurious to the fature prospects of the engineers 
belonging to the ship, after obtaining certificates of competency 
from the English Board, yet, to say the least of it, it cannot but 
be alarming to passengers and very detrimental to the interests of 
a new line to the Colonies, 

London, Oct. 31st. MARINE ENGINEER, 


THE COST OF DREDGING, 

S1r,—In your issue of the 19th is a description of a new patent 
dredging hine, and appended to the description is a statement 
purporting to show the relative cost of dredging by fixed machines, 
and by the hopper dredger machine. Into the merits of Mr. 
Kinipple’s patent I do not wish to enter, but the statement as to 
the cost of working under the two systems is so manifestly unfair 
that it ought not to be allowed to pass unnoticed. 

Mr. Kinipple assumes that by fixed dredgers with attendant 
hoppers, seven dredgers and twenty-one hoppers are required to 
do the same work as would be performed by three hopper 
dredgers. The object of this isto multiply the men required 
in the fixed dredger system, so that of course the expenses 
are increased. A moment’s consideration, however, by any 
unprejudiced observer, would satisfy him a fair 

parison, dred and hopp of the same size in both 
cases should be taken, or if there is to be any difference, it should 
be the other way, because it is evident that the draught of 
water, which is the point which usually limits the size of craft 
with a large quantity of stuff required to be removed, would be 
less in a fixed dredger than in the hopper dredger when nearly 
loaded. It is also quite plain that if there is no objection to the 
latter craft, with all her heavy machinery steaming out to sea 
with her 2800 tons of stuff, there can be none to a simple hopper 
of the same size doing the same thing. 

I am quite alive to the possible advantage of the hopper dredger 
system where there is not sufficient depth of water to keep a 
machine always at work, or where exceptional circumstances may 
affect the case, but it will require a very different comparative 
statement to convince me of its advantages in cases like Greenock, 
where, so faras I am aware, no such circumstances exist. Very 
few people who have studied the matter will believe that it pays 
to carry out to sea a lot of unnecessary dead-weight, which from 
its nature cannot even serve efficiently as ballast, when it might be 
efficiently employed at the work for which it was designed. 

Cc 








Edinburgh, Oct 31st, 
THE PROTECTION OF CASEMATE GUNS. 

Srz,—Your issue of the 26th ult. contains a drawing and 
description of Krupp’s protected non-recoil gun. This system of 
gun mounting combines two distinct principles. (1) The pivoting 
of the gun at its muzzle by a ball-and-socket arrangement; (2) the 
closing of the embrasure during loading by a wrought iron shield, 
which, when the gun is ready for firing, drops down into a well in 
front of the casemate. 

In the Koyal Engineer ‘“‘ Journal” of November, 1875, I pro- 
posed an arrangement for closing the embrasure exactly similar in 
principle, and differing oe in the mode of raising and lowering 
the shield. Briefly stated, my plan is as follows: —A strong 
wrought iron shield rests up against the battering face of an 
armoured te, and is capable of moving up and down, com- 
pletely closing the embrasure in its highest and dropping just below 
the sill in its lowest position. The shield is supported on the 
plungers of hydraulic press cylinders, The latter are in hydraulic 
connection with other cylinders attached to the gun slide. In 
these cylinders work pistons connected with the gun carriage pre- 
cisely as in the case of the hydraulic buffers already used in the 
service. 

The action is two-fold; when the gun and carriage recoil 
the shield rises, and when it reaches its highest point the connec- 
tion between the two sets of cylinders is automatically cut off. 
When the gun has been loaded it is only necessary to re-establish 
this connection and the shield sinks down, while the pressure due 
to its weight acting back upon the pistons attached to the gun 
carriage forces the latter again into the firing position. With some 
small alterations the gun can be mounted in the ordinary way. 
The slide should be pivotted as nearly as possible vertically under 
the position of the muzzle of the gun when run out for firing, 
thus reducing the breadth of the embrasure to a minimum. 
Through this pivot the hydraulic connection between the two sets 
of cylinders would, of course, have to pass. 

I cannot see any practical objection to the plan I have indicated. 
Compared with Herr Krupp’s shield, hauled up by chains passing 
round a hand-worked winch, and held up during loading by a 
trigger forced out by a spring, this simple, self-acting hydraulic 

ment does seem the more practical. Apart from this, 
however, I think that the principle of closing an embrasure by a 
movable shield is well worth the consideration which, now that it 
has been adopted by Herr Krupp, it will no doubt receive. 

In a subsequent letter to the ‘* R, E. Journal” I pointed out that 
hydraulic power would in every probability be shortly applied in 
casemated batteries to perform the operations of laying and 
loading, and I suggested that groups of three or four guns should 
be connected with an accumulator which could store the required 
power, the recoil of each gun to act against the accumulator, thus 
storing up power which should certainly be utilised. It would 
then be necessary only to provide a small steam engine in reserve 
to pump up the accumulators in the first instance, and to supply 
losses due to leak I venture to think that this proposal also 
is worthy of consideration. 

With regard to the ball-and-socket arrangement I cannot think 
it applicable in its present form to heavy guns. The recoil must 
expend itself somewhere, and I do not see that it can fail to do 
otherwise than produce injurious stresses in the gun, or the case- 
mate, or both. The plan seems, however, to be capable of 
modification by making the ball part, not of the gun, but of an 
exterior tube fitting the gun for, say, 5ft. of its length. The gun 
can now recoil freely for 3ft. to 4ft. without any strain on the 
socket, and if the preponderance is slight, as it recoils the breech 
will rise so that the line of the axis always passes through the 
centre of the ball and socket. On the gun being run out, if the 











elevating gear be not touched, the breech will sink down again to 
its former position, so that the elevation will be the same as before. 
With this arrangement, as with Krupp’s, nearly the whole of the 
weight of the gun must be raised in order to give depression to the 
line of fire. The difficulties in the way of applying principle No. 1 
are not small, but the two principles are in no sense materially 
dependent, and No. 2 is surely worth a trial. 

Grorce 8. CLARKE, Lieutenant, R.E. 

Coopers’ Hill, October 31st. 





MR. F. G. M. STONEY’S ROLLING SLUICES AND THE FRENCH 
BARRAGES MOBILES. 

Sir,—In Tue ENGINEER of the 7th ult., when treating of Mr. 
Stoney’s rolling sluices, you stated, ‘‘ We cannot at all points 
agree with the author in the condemnation which he expresses of 
the several systems of removable weirs employed to so large an 
extent upon many of the great rivers of France, and denominated 
hausses-mobiles, &c.” Mr. Stoney, in a letter in THE ENGINEER 
of the 5th of October, contradicts your statement, and tries at 
great length to prove that the French sluices are defective, danger- 
ous, and to be worked only with great difficulty and risk. He does 
so; not by stating any facts or circumstances within bis own 
knowledge, but by quotations from ‘‘a report of two experienced 
engineers sent by the Board of Works to examine and report on 
the working of the barrages on the Seine, Yonne, et Marne.” He 
states, ‘‘In this report the writers not only give an account of 
what they saw and their opinions thereon, but quote the state- 
ments of the French engineers as to those works.” 

I have seen and examined the French barrages-mobiles in the 
Seine, barrages-d-fermettes, and a hausse-mobile, of which there 
are many from Rouen to the junction of the Seine and the Yonne 
many miles above Paris. I have seen them opened and closed, and 
have opened and closed portions with my own hands. I have 
studied them minutely, and read everything that has been pub- 
lished about them in French and English. The result is that I 
agree with your opinion of them, and I differ from Mr. Stoney’s, 
and I differ widely from the opinions of the Board of Works 
Engineer, from whose report he quotes. 

I send for your information the official written opinion of one 
better able to judge of the matter than any of us. A copy of the 
Board of Works report was given to me when it was printed in 
1873 ; I sent it to Monsieur Cambuzat, the chief engineer of the 
Upper Seine. I referred to his previous reports published in the 
French Annales des Ponts et Chaussées for March, 1873. In that 
report Cambuzat gave full details of the various improvements 
effected on the mechanism ef barrages, and gave the details of 
forty of them. He reported in page 239: ** For continuous navi- 
gations these barrages work well, they are easily manceuvred ; ‘ it 
is easy to render them staunch.’” Even when the difference of 
level amounts to ry they are —— yw facility and 

t security.’ surprise is impossible, and the manceuvrin 
as at all times.’” ‘*The system works perfectly we 5, 
Page 41. Some time after I received from him a letter of which 
the translation is enclosed. James Lynam, C.E. 

Ballinasloe, Oct. 25th. 

BaRRaGEs-MoOBILES—PonTS ET CHAUSSEES. 
Office of the Inspector-General, 
= 22, Rue St. Dominique. 

The Inspector-General to James Lynam, C.E., Ballinasloe. 

Sir,-- 1 begin by excusing myself for having so long delayed answering 
your Istter. Not knowing English, I have been obliged to get a transla- 
tion made of the pamphlet of Messrs. Forsyth and Manning, which you 
did me the honour of sending to me, and which contains several errors. 

First, I maintain the assertions and descriptions contained in my report 
of the 14th of February, 1873, published in the Annales des Ponts et 
Chaussées, for March, 1873, on the complete success of the Barrages- 
Mobiles, hausses, et fermettes, which are in operation in the Seine and the 
Yonne above Paris. 

Messrs. Forsyth and Manning visited some of our barrages in March, 
1873, when these barrages were open, and not in operation, as the river 
was high enough. These gentlemen have mistaken the sense of the 
objections or observations which they attribute to the French engi- 


neers, 

The following are the replies to the objections in the pamphlet :— 

First objection: ‘* The raising of the gates is very laborious.” 

Reply : In the words in which it is expressed that objection does not 
represent the opinion of the greatest number: the raising of the gates is 
effected in a satisfactory manner, and it has been taught officially at the 
Ecole dea Ponts et Chaussées, that the system of barrages-mobiles is 
— to all others for retaining water at heights exveeding 9}ft. above 

e 8) 

Second objection: ‘The barrage is composed of a number of delicate 
parts unsuited to withstaud even a moderate shock ; these parts are con- 
stantly breaking or getting out of order ; a small stone, a piece of wood, 
or other substance getting under the claw bar or into one of the slides, 
causes the bar to break and prevents the lowering.” 

Reply: The fragility of the barrage in question has never been 
criticised in such terms. The objection really made applies only to the 
barre-’-talons (claw-bar.) But experience has shown that such an objec- 
tion has less foundation than was at first supposed. Accidents are rare, 
and the inconvenience is altogether exceptional. Moreover, the claw-bar 
is but an accessory ; it may be dispensed with. 

Third objection : ‘‘ The gates of the overfall do not close of themselves 
till the water has fallen more than 3ft.” 

Reply: This inconvenience was frequent in the barrages in their 
primitive state; but that defect has been corrected in the most ious manner 
by adding a service of bridges ; this complicates the system, and need 
not be included in barrages to be constructed in future. 

Fourth objection : ‘‘ The action of a large body of water suddenly let free 
tears up the bottom at the downstream side of the barrages.” 

Reply : This inconvenience is real ; but can and ought to be guarded 
against, when the bottom is not rock, by an artificial foundation. 

(Signed) 
E. Cambuzat, 
Inspector-General of the Ponts 
and Chaussées, 52, Rue St. 
Dominique, Paris. 








WIreE ROLLING EXTRAORDINARY IN WARRINGTON. —The Pearson 
and Knowles Coal and Iron Company have of late turned special 
attention to the rolling of exceptionally long lengths of wire rods 
for fencing and other purposes, and with this object have adopted 
Mr. J. J. Bleckly’s patent four-high wire mill, the results obtained 
from which, both in length of rods and amount of work turned 
out, are, we believe, quite without precedent. Last week, in two 
shifts, of ten hours each, the extraordinary quantity of 
40 tons 9 cwt. 2 qrs. of No. 4 finished puddled wire rods were 
rolled in this mill, the individual rods ranging in weight from 45 Ib. 
to 70 lb. each ; and the average production of the mill during the 
whole week was 18 tons 2 cwt. 2 qrs. of No. 4 iron per shift of ten 
hours. One distinguishing advantage obtained in this mill is that 
in consequence of the arrangement of the rolls, only one-half the 
number of men usually employed in a wire mill is required.— 
Warrington Guardian. 

THE QUICKEST PASSAGE ON RECORD BETWEEN ENGLAND AND 
AUSTRALIA. — The Melbourne Argus, Sept. 3rd, says :—-The 
fastest passage on record from London to Melbourne has been made 
by the Lusitania, of the Orient Line. She arrived on the 8th ult., 
bringing English papers of three weeks’ later date than those of 
the previous mail. The voyage has been performed in 40 days 64 
hours, inclusive of a detention of one day and seven hours at St. 
Vincent, where a call was made for coal, and the total time the 
steamer was under way was 38 days 23 hours and 40 minutes. 
Some very fast steaming was done, and the average speed per day 
was 3114 miles, the greatest day’s work being 344 miles. The 
Lusitania brought out 345 passengers, 68 of these being in the 
saloon. This quick passage of the Lusitania has excited much 
attention, showing, as it has done, that in the matter of steam 
communication via the Cape the colony may be better served by 
competition than by the subsidy of any particular line, The 


Lusitania goes home by the Suez Canal, which route has also been 
chosen for the homeward voyage of the Whampoa. It is interest- 
ing to note that, although the August mail was delivered in 
Melbourne a week before contract time, the time occupied between 
London and Melbourne was only one day less than the direct 
voyage of the Lusitania, 
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STANNAH’S PENDULUM PUMP. 


SECTION THROUCH A.B. 
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THE engravings above illustrate a very curious donkey pump 
invented and manufactured by Mr. . Joseph Stannah, Southwark 
Bridge-road, London. The steam and water pistons are fixed 
on the same rod, and the action is therefore direct. A 


rotary movement is employed to work the valves and | 
The remarkable 
the means adopted | 


limit the length of stroke of the pistons. 
feature about the pump lies in 
for causing the rotation of two fiy-wheels, no dog 
link or connecting rod being employed. If our readers 
will think the matter over, they will see that if a crank 
shaft were allowed to move sideways in slots carrying its 
bearings, the crank pin might be attached direct to a piston rod, 
and rotation could be given to the crank. In the pendulum 
pump the two fiy-wheels are mounted on pins set in the ends of 
two hanging links, as shown in the sectional view, while a crank 
pin common to both fly wheels passes through a suitable bearing 
in the piston rod. When the pump is at work the fly-wheels 
oscillate backwards and forwards while revolving, the motion 
being very moderate in range. 

One of the links works a slide valve in a way which will be 
readily understood by examining the detailed views of the valve, 
which we give. The whole arrangement is very cheap and 
simple, and works very well. 








PRICES PATENT RETORT PUDDLING FURNACE 
AT WOOLWICH ARSENAL 

Ov all the puddling furnaces which have come under our 
notice, and as to the working of which we have succeeded in 
obtaining trustworthy details, the retort patented by Mr. John 
Price is the most economical in the consumption of fuel. We 
believe that this 2ssertion will be accepted without hesitation 
when we say that at the Royal Gun Factories, Woolwich, £02 
tuns of iron have been produced in twenty-four weeks, with an 
average consumption of 7 cwt. 1 qr. 23 lb. of cual, and 4 ewt. 
3 qr. of fettling per ton of iron. We can call to mind no 
result beating this in economy, the furnace working over a 
lengthened period. We have had occasion ere now to complain 
of the difficulty we have encountered in getting any precise 
figures concerning the economy of puddling furnaces. The 
Price furnace supplies an exception, as we have had data placed 
at our disposal which leaves no doubt as regards the accuracy 
of the figures we propose to place before our readers. In the 
first place, however, it will be well to describe the principle and 
construction of a furnace which is capable of giving such excel- 
lent results. The illustrations we give at page 316 show one of 
several erected at Woolwich Gun Factories, under the supervision 
of Mr. W. Price, brother of the inventor, and mill and forge 
manager at the arsenal. 

The furnace, it will be seen, is double, and works with a cinder 
bottom. At the end of the furnace is placed a dandy A. The 
arrangement of the doors, plates, &c., is so far very similar to 
that of an ordinary furnace. 

At the end furthest from the dandy is built a brick stack of 
the dimensions shown. Inside this is constructed a retort, the 
lower portion of which is built of fire-brick, while the upper is 
a casting weighing 15 or 16 cwt. This retort is set in the brick 
stack as shown. Under the lower end of the retort is a dead 
plate, and opening on to this is the stoking hole B. The top of the 
retort is fitted with a hopper, removed in our engraving to save 
space, and shown separately in the annexed cut. The long lever K 
at the sidejis worked from the ground. A curved piece of metal J, 








in slots, closes the 


which crosses the top of the retort, travelling 
top, its action being very similar to that of the sliding stop of a 
shot pouch. 

The flue from A to F returns above the main body of the furnace 
from the dandy, and enters the casing surrounding the retort as 


shown, a wedge-shaped piece of brickwork F being placed opposite 
its mouth, to split the current of flame and direct it right and left. 
The flame and smoke then pass downwards into the chamber D, 


sides by the walls of D. The air for the supply ef the furnace is 
furnished by a Lloyd's fan, blowing at a pressure of about 8in. of 
water. From D the smoke and other products of combustion 
pass away through E to the chimney. 

At one side of the retort stack is placed a pair of iron bars at an 
incline ; on these runs a kind of tub or bucket. When coal has 
to be put into the retort the blast is shut off, the damper 
opened, and the bucket full of coal run up to the top on the 
inclined railway. When it reaches the top the bucket strikes 
against a stop and tilts over, emptying itself into the hopper 
automatically. 








——=— ——— 
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The action of tae furnace is as follows: When the fire has 
been lighted, and the brickwork all heated, the flame at a 
moderately high temperature passing through the flue from the 
hearth and dandy keeps the retort at a dull red heat. The coal 
in the retort is then almost in precisely the same condition as 
when in an ordinary horizontal gas retort, and is carbonised. The 
gas has no mode of escape save into the hearth. On the grate is, 
however, a thick bed of coke, kept in vivid combustion by the 
air heated in C to about 500 deg. This at once ignites 
the carburetted hydrogen, which, mingling with the carbonic 
oxide thrown off from the coke, these two are burned 
together, filling the puddling furnace with flame. The coke on 
the grate is obtained from the retort. That is to say, as the coal 
is carbonised in the latter and sinks down, the furnaceman 
from time to time opens the stoking hole door B, and with a 
suitable iron pushes the coke in on the grate, more coal being of 
course added at the top of the retort. The gas as a rule is not 
all taken out of the coal, the small quantity that remains being 





given up on the grate. The conditions are the most favourable | 


possible to perfect combustion, because one of the great 
difficulties met with in ordinary furnaces is entirely removed, 
thut is to say, in ordinary furnaces the temperature of the gas 
as it escapes from cold fuel is too low to permit ready ignition. In 





| can be readily melted by it. 
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this case, however, the gas enters the furnace at a temperature of 
800 to 1000 degrees. Again, the coke on the grate is supplied 
not with cold, but with hot air, and thus it will be seen 
that the conditions are not unlike those which rule in the 
Siemens furnace. It is not wonderful then that by making a very 
few alterations in the proportions of the furnace, wrought iron 
Three crucibles containing each 


| 40 1b. of wrought iron have had their contents rendered as fluid 
in which is fixed a heavy cast iron air vessel C, surrounded on all | 


as water in less than three hours, and steel is now being made at 
Woolwich in such a furnace, somewhat on the Martin system. 
The carbonising of the coal, the heating of the air, and the 


| heating of the pigs in the dandy are all effected, it will be seen, 


by the products of combustion, which now pass off cool, instead 
of escaping at a temperature of 2000 deg. or thereabouts. 

As an example of the work done by the furnace, we may men- 
tion that on Tuesday last we saw a charge of 14 cwt. drawn from 
the dandy at a red heat and put into the furnace at 2.10 p.m. 
It consisted of 5 ewt. of old shot, 5 ewt. of old shell, and 4 cwt. 
of gun iron. This was all melted, and puddled, and ready to 
draw at 3.35. The blooms produced worked remarkably well, 
and the iron was no doubt of excellent quality. The furnace 
is fitted with Withams’ patent puddling machine, which gives 
very great satisfaction. It saves the under hand, at all events, a 
great deal of exhausting labour, and possesses the advantage 
that everything about it is simple, strong, flexible, and very 
unlikely to get out of order, or break down because of want of 
adjustment. The machine at Woolwich has worked continuously 
for forty-four weeks without accident of any kind, or the loss of 
a single heat. 

The following table gives the results obtained in regular work 
with the double retort furnace at Woolwich up to the 5th of 
May, 1877. It will be seen that the consumption of fuel has 
been higher than we have stated elsewhere ; but against this it 
must not be forgotten that no trouble was taken to secure tho 
best results, and that at Woolwich, full time is not being run just 
now, the furnaces being kept banked upat night, which causes much 
waste of fuel, which would not be incurred if they ran night and 
day. However, the figures as given are perfectly reliable, and 
show, under the circumstances, an astunishing economy: 

Tons. cwt. qr. Tb. 


Total weight of iron charged .. 3245 15 0 14 


Total weight of iron yielded .. 3091 15 3 4 
Total weight of scrap balls sez. 4.2.0 
Total weight of fettling .. a6. 4..1;.19 
Total weight of coals . 1633 3 2 14 


Fettling average, $ owt. 1 qr. per ton ee i a _— _ 
Coal average,  cwt. 1 qr. 17 Ib. per ton _ 


Loss in yield, under 4} per cent. .. 


It should be generally known that the “ell the charges 
puddled the greater will be the economly of fuel. Some very 
careful experiments to test this point have been made by Mr. Ww, 
Price, with the following results: 


Ordinary furnace, Retort furnace 


Charges. Coal per ton. Coal per ton. 
ewt. cwt. ewt. 
Bie cnn be cmaciccr) der wets tb ives, ebcnderagaie Geta 
10} het hl ttny-ate! oy tums cae 
15 WS 2c os ae 


The retort jane has been tried i, on Witham, of 
Leeds, who with 15 cwt. charges puddle a ton of iron with 
7} ewt. of coal, the iron being rather weaker and more easily 
puddled than that used at Woolwich. 

In the Price furnace the consumption of the fuel is so com- 
plete that only about 74 per cent. of ashes are obtained. The 
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waste of iron is reduced to a minimum because no cutting action 
can take place, it being almost impossible for free air to find its 
way to the iron. 

All things considered, the Price furnace appears to us to possese 
most of the qualifications required in a good furnace. It is, of 
course, more expensive than the ordinary furnace, the cost being 
about £400 fora double furnace suitable for 15 cwt. charges com- 
plete. But the first cost of 1 puddling furnace is really a small 
matter when fuel is saved. If we suppose that a furnace turns 
out but five tons of iron a day, the cost of coal being 10s. per 
ton, and its consumption 20 ewt. per ton of iron, which is a | 
moderate estimate, we have a gross expenditure on fuel of £15 | 
per week. If the consumption is reduced to one-half the saving 
would be £7 10a. per week, or, say, £350 a working year ; 80 
that, in little more than six months, the improved furnace | 
would repay the £200 additional, which we may assume it | 
would cost. Indeed, a saving of £350 a year in the cost of | 
working a puddling furnace, represents a profit so great that 
the first outlay sinks into insignificance beside it. 

Whether the Price furnace will answer under all circumstances 








SECTIONS 
THROUCH WELL 


made io many directions to supply good water to those who have 
had previously to rely on pumps and wells, furnishing water of a 
very dubious quality at the best of times. 


may be effected in this way at a small outlay, when judicious 
measures are adopted. Until very recently Andover had no water- 
works of any kind. The population of the town is 5700. Not 
long since a limited company was formed to supply water. Mr. 
Tanner, of Colchester, took the contract for the work. The first 
step consisted in sinking a well 5ft. in diameter and 70ft. deep. 
A bore hole, 15in, diameter, was then driven to a further depth 
of 65ft. The whole depth of the well is thus 130ft. Close to 
the side of the first well isa second 70ft. deep, which is con- 
nected with the first by a culvert. From the side of the second 
well adits have been driven to increase the supply of water and 
provide storage. The wells have been driven from top to bottom 
in pure chalk, no other material of any kind having been 
encountered. 

In the first-mentioned well is fixed a set of three-throw pumps, 
by Messrs. Hayward Tyler and Co., of London and Luton. The 





we do not pretend to say, but we can say that there is nothing barrels of the pumps are Yin. in diameter. the stroke being 24in. 
about the way iu which fuel is burned to prevent it being a | They are of gun metal, the top and bottom chambers being of 
success, Should it fail, the result will be due to the incom- | cast iron. The pumps are so arranged that should it be necessary 


petence of those in charge of it. It requires no skill in working, | 
but care must be taken that the retort is kept properly charged, | 
and that the coke is thrust forward on to the grate at the proper | 
time, or the furnace will go back ; but unless proper firing is | 
— with any puddling furnace a similar result must take | 
piace, 


| 








ANDOVER WATERWORKS. 


at any time to lower them in the well because of the water 
falling permanently, this can be done without altering the posi- 
tion of the girders which support them. The bottom chamber 
and barrels are supported from the girders by means of long 
bolts, and the upper parts of the barrels are so arranged that a 
cast iron lengthening piece of any required length can be inserted, 
the supporting bolts and piston rods being lengthened in propor- 
tion. Thus the girders and upper chambers of the pumps would 
remain in their original position while the working barrels are 


A tour of inspection through the country districts of Great | lowered to the required depth. The piston rods are of copper ; 

the buckets and valves are of gun metal, with leather faces of 
the butterfly type, the central flat bolt or stay being of wrought 
iron, This system has been found by experience the best for 
wells of moderate depth. All the valves are accessible by means 
of doors, The pumps are driven by a wrought iron three-throw 
shaft, making between fourteen and fifteen revolutions a minute, 


Britain would reveal an astounding state of affairs as regards the 
water supply of rural towns. Although much has been done and 
is still being done to furnish ample quantities of good water to 
our cities, very little indeed has as yet been effected in this direc- 
tion in towns having small populations. So much has been said 
on the subject of late, however, that exertions are being now 


and the pumps deliver about 5000 gallons an hour. The present 
lift is only about 60ft., but the work is so arranged that this can 
be increased if it should be found needful to deepen the well. 
The pumps were constructed and fixed by Messrs. Hayward 
Tyler and Co., under the instructions of Messrs. Russ and Minnis, 
Civil Engineers, Westminster. The general design of the work 
is due to the superintendent engineers, while in various details 
Messrs. Hayward Tyler and Co. were allowed to follow the designs 
which they have adopted from their own experience. : 

In erecting small works much trouble is often encountered in 
providing the requisite motive power, not only the first cost of 
an engine and boiler having to be incurred, but also the expense 
of a regular attendant. This difficulty has been very ingeniously 
got over at Andover, the pumps being driven by a belt from 
Messrs. Hawkins’ steam saw mills close by. 

Our engravings give a section of the well, showing the mode of 
fixing the pump. The whole design is very creditable to the 
engineers, who have availed themselves of every favourable con- 
dition which presented itself. 

We may add that many towns exist in which there is no 
regular water supply, although there is plenty of steam power 
to be had; the inhabitants being deterred from construct- 
ing waterworks by the cost of the engines and boilers. In such 
cases the example set by Andover might be followed with much 
advantage, power being obtained from a corn mill, saw 
mill, &c., which might be conveyed for considerable distances 
either by a lay shaft underground, or by means of a wire rope. 








APPENDIX EXPLANATORY OF THE DYNA- 
MICAL PRINCIPLES OF THE TURBINE DYNA- 
MOMETER. 


In our impression for August 3rd we published a paper 
by Mr. Froude “On the Turbine Dynamometer,” read 
before the Institution of Mechanical Engineers. To that 
paper Mr. Froude has just supplied the following 
appendix :— 

To trace the dynamic actions which are correlative to the 
internal fluid motions described, it will be convenient to recur to 
the notion of the discs of water which, rotating between the 
diaphragm planes, constitute the reacting vortices; and, as 
already suggested, it is convenient to regard the channel as 
virtually straight and of unlimited length, or (what is equivalent 
to this) forming a circle of unlimited diameter. 

Remembering that the cross section of the channel is elliptical 
in order that the obliquely placed diaphragms which span it may 
be semicircular, each of these vortex discs may in imagination be 
subdivided by a series of quasi el iptical layers or skins, laid 
conformably to the inner surface of the channel, and obliquely 
intersected by a series of planes laid parallel to the diaphragm ; 
and if we assume these surfaces to be rigid but without thickness, 
and frictionless, we shall, in the whole conception, have substituted 
for a single complex idea the multiple of a simple one, ‘which is 
nevertheless so nearly identical with it in effect, that in tracing 
out the abstract principles involved, we may clearly use the con- 
ception as the basis of our reasoning. 

Under this conception, the spaces between every pair of 
diaphragms in the turbine, as well as those in the casing—that is 
to say, the vortex spaces—would be regarded as completely occupied 
by a honeycomb system of pipes, of parallelogram section, and of a 
semicircular outline when br saat to the planes of the diaphragm, 
laid obliquely so as to precisely fit the semi-elliptic channel, the 
mouths of the pipes, at each end of the semicircles in the casing, 


| looking across the divisional plane into the mouths of the corre- 


sponding pipes in the turbine, and vice versd. Though these pipes 
are imaginary I shall speak of them as if they had a real existence, 
in order to define the stream lines. 

When the turbine is at rest, each of the pipes which cross its 
channel in the manner described, taken in connection with its 
counterpart in the casing, may be regarded as capable of carrying 
a complete circular ring of water, flowing round this single circuit, 
with uniform speed throughout the circumference of the circle ; 


| but in this case the speed in any one pipe is not affected by the 


speed of any other, and the flow in each may in imagination have 
a different speed. 

When the turbine is in motion, it no longer happens (as 
happened while it was at rest) that each individual pipe, say in the 
casing, is delivering back its water into the reverse end of the 
counterpart turbine-pipe from which it was received, thus forming 
an indeyendent ring, but the water received from one pipe is 
presently discharged into the mouth of some other with which it 
happens to be brought into connection by the motion of the 
turbine, so that the complete series of pipes in any one layer 
constitutes in effect one single circuit of quasi-spiral stream, 


| threading its way round and round the whole circuit of the 


' transference—the same w 





channel again and again. and so strictly continuous that the flow 
through every inch of it must have the same speed—not the same 
me in space—for owing to the circumstance that the pipes in 
the casing are stationary while those in the turbine are moving 
forward, the flow through the latter must have the greater 
speed in space—but the same speed relatively to the surface 
of the pipe within which it is flowing. It will quickly be seen 
that the whole of the actions and reactions involved in 
the existence of the flow, and essential to its maintenance, 


s q J ' may be taken lete i hi diti 
Andover, in Hants, supplies an instructive example of what ' J conte ask teen ot ee See 


of the flow at the points of discharge and reception, or as 
it may be called, the “‘ region of transference ;” transference, that 
is, from the turbine to the casing, and vice versa. It may be 
added that since the motions of the turbine and the casing are, 
relatively to each other, precisely the same in both regions of 

, nee the water leaves the turbine and 
enters the casing, as where it leaves the casing and enters the 
turbine, all the relative reactions which occur in the one instance 
will be repeated identically in the other. Precisely the same con- 
ditions operate in both instances; and we now proceed to trace 
out these conditions, Fig. 1 showsa segment of the outside 


S \\ 
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FIG.4 













layer of pipes, as they would appear at the region of transference 
if viewed through the sides of the channel, the planes in which 
they are bent being presented edgeways to the observer. The 
line A B is the equatorial or divisional plane between the turbine 
and the casing, seen edgeways. The oblique parallel lines show 
the oblique pipes; those above A B being assumed to belong 
to the casing, those below it to the turbine, taken at a moment 
when the mouths of the two sets of pipes are precisely in opposi- 
tion. It will be assumed that a steady speed of rotation is 
maintained in the turbine on its axis, and that the speed has been 
maintained long enough to have produced a steady speed of flow 
through the pipes; that speed, namely, at which the natural 
frictional resistance of the flow equals the potential or forward 
force inherent in the dynamic conditions. The directions of the 
motion of the turbine, and that of the flow of the streams, are 
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indicated by the two arrows. Let the speed of the turbine, and 
that of the flow relatively to the pipes, be respectively represented, 
both as regards magnitude and the direction, by the linesa b, b C 
in Fig. 2; then the compound speed of the particles, that is, 
their actual speed in space as they issue from the turbine pipes, is 


FIG. 2 








shown by the dotted line aC. It will be convenient to call the 
speed and direction of the streams as indicated by } C their 
“established speed ” and “established direction ;” and as indi- 
cated bya C, their “ augmented ” or “compound speed,” and 
“‘compound direction.” I shall subsequently denote these speeds 
ab, bC and a C, by the letters V, x, and x, respectively. It is 
a obvious that, measured relatively to their compound 

ction, the streams all become diminished in width or in 
sectional ar: a, preciselyas their speed is augmented ; and, again, 
that onent¢ ring the stationary pipes, the streams are obliged by their 
surroundings, as we have already seen, to resume at once their 
* est blished direction *and their “ established speed,” widening 
at the same time from their narrowed to their established width, 
in correspondence with their loss of speed. The enforced 
extinction of the speed-augment at this “region of transference” 
is of ity accompanied by an exaltation of pressure in the 
mouths of the recipient pipes, and the enforced change in direction 
of flow involves a definite forward force on the sides of the 
recipient pipes which cause the deflection. This local augmen- 
tation of pressure, being satistied in one direction by the retar- 
dation it imposes on the particles which are approaching it from 
behind, satisfies itself in the other direction by acting as a 
detinite force, urging forward the flow of the streams, and 
maintaining their speed in spite of frictional resistance ; and thus 
constitutes what has been termed the potential. To give a 
maximum effectiveness to these dynamic operations, and to aid in 
calculating their nature, let us suppose the ends or mouths of the 
recipient pipes to be bent or canted so that their direction 
shall be coincident with that of the streams which impinge 
on them,” to be altered in fact from the arrangement represented 
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in Fig. 1, to that given on a magnified scale in Fig. 3, in which the 
same reference letters are given, and a C represents as before, the 
compound direction of the outflowing streams with their augmented 
speed. Here the bending or canting of the recipient pipes along 
the line A! B!, so as to coincide in direction with a C, reduces their 
sectional area in precisely such a manner as to make it fit that of 
high speed streams they are receiving ; and the reduction of speed, 
and increase of pressure, and change of direction, occur at the 
inner end of the bent portion where the pipe resumes its esta- 
blished direction and area, that is to say, they occur wholly within 
each pipe as a single structure, and in such a manner as not to 
produce any reflex effect on the pipes from which they issued. If 
the flow through the pipes were frictionless, the augmented speed 
of stream would, on stream line principles, be maintained through- 
out each pipe to the point of outlet at the outlet end of the semi- 
circle, were the outlet free; or, since the system of pipes forms a 
continuous circuit so that the outlet is in fact not free, there would 
bea tendency to unlimited acceleration throughout the system. But, 
in fact, the acceleration will cease when the speed has becoms such 
that the frictional resistance of the flow has grown to an equality 
with the potential, whatever the measure of that may be. The 
problem then, reduced to its essential features, may be stated as 
follows. A stream with the speed m (in feet per second) which 
corresponds with what I have termed the augmented speed, and 
under zero pressure or atmospheric pressure, enters the bent pipe 
a b (Fig. 4), with a definite direction, and completely filling the 





pipe entrance at a a!; in passing the enlargement between a @ and 
¢ c! it assumes the reduced speed v*, which corresponds with what 
I have termed the established epeed, and which is less than 7 in 
the inverse ratio of the pipe areas at the two positions ; and flow- 
ing with that reduced speed through the enlarged pipe, and 
experiencing frictional resistance in its flow, it issues at 6 4’, in a 
direction different from that in which it entered, and having again 
assumed the atmospheric pressure. The questions to be answered 
are, (1) What external or displacing force does the stream exert on 
the pipe ? and (2), into what internal force tending to overcome 
the friction of the flow, is the suppressed speed, v1 — %, trans- 
muted? The two branches of the question may be answered 
independently. (1) As regards the external or displacing force, 
each end of the stream will exert an appropriate push on the pipe; 
that at the entrance directly or forwards, that at the outlet 
inversely or by reaction, backwards, that is to say, in the 
axial lines of the initial and terminal flow respectively, with a 
force the equivalent of the momentum per second received by 
the pipe at the entrance, and delivered by it at the outlet; in 
other words if W be the weight (in pounds) of water passing 
per second (the same of course at the points of the inlet and 





*It will probably be advisable in fact to shape the diaphragm"edges on 
this principle at the region of reception ; for there is reason to think that 
for want of this arrangement a certain amount of stream line energy will 
in the act of transference be degraded into frictional eddy. 








of the discharge), the respective equivalent forces are ™ and 
= , the total displacing force experienced by the pipe, being, 
in respect alike of gnitude and direction, the resultant 
of the two forces. The expression here given for each force 
is exactly equivalent to another well-known measure of the 
force embodied in the i or the ion of a jet or stream, 
namely the pressure of a column of the fluid, the height of which 
is that due to the speed, acting on twice the area of the aperture. 
(2) As regard the internal propulsive force or the “ potential” 
which maintains the speed of flow in spite of friction, it is well 
known that if the pressure of the water per unit area be zero at 
the point of greatest contraction and of highest speed, say v,, and 
that, if P, be the pressure due to or which woul neraie a flow 
of that speed, then where the stream has become enlarged so that 
its speed is reduced to zero, the water will have assumed the 
pressure P); if, however, the enlargement be only such that the 
speed is reduced (not to zero but) to 7, the pressure will have 
increased (not to P, but) to a pressure (say Po) which falls short of 
P, by the pressure due to, or that which is required to produce, 
the reduced speed %, and which bears to P; the ratio of v* to 7,2, 


t ef ve __ » aa ve" 
in fact = P, 2 so that Pp = P, (1 = ne): 











Now as the water will have resumed the zero pressure on 
reaching the outlet, the potential is the pressure Py acting on the 
whole sectional area of the pipe as enlarged (say) from «1 to a); 
and if we call it F we have 


F=P,a= P, (1 - “) do. 


The two results here arrived at are readily applicable to the 
conditions of flow which exist in the pipe into which we have 
assumed the vortices to be subdivided, and they thus supply an 
elementary measure of the force exerted by the turbine on the casing ; 
and they would furnish a complete or integral measure of the 
whole force, if we could assign truly the law of the friction, to 
which each of the imaginary streams is in fact subject ; indeed if 
each of the streams were enclosed in an actual pipe we could 
approximately assign such a law ; but the multiplication of surface 
would involve, on the whole, an inadmissible amount of friction, 
and under the real circumstances of the flow, the mutual friction 
of the streams against each other is so complicated by their 
becoming intermixed by eddies, that a complete solution is 
probably unattainable. A provisional solution is, however, attain- 
able, in relation to any given layer of streams at a given distance 
from the vortex-centre (say for the outermost layer) by assigning 
an arbitrary value to the friction, assuming it, however, to be 
approximately as the square of the speed of flow. The geometrical 
features of Figs, 2and 3, which reappear more clearly in Fig. 5, 
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are readily translatable into the algebraic symbols employed. The 
line } ¢ represents v», or the speed of the established flow, a c repre- 
sents 7) or the augmented speed, and a / represents the speed of the 
turbine, say V. Call the angle }cd=a,and acd=a). It has 
already been pointed out that the additional slant (@;— a) given to 
the mouths of the pipes to meet the inflow of the stream with the 
augmented speed, has the effect of narrowing the passage so as to 
give it a sectional area corresponding with the speed. Taking the 
case of any single pipe in the layer under these conditions, in the 
first place the weight of flow per time-unit, whether with the 
established or with the augmented speed, is precisely the same ; so 
that if we call this W, and if w be the weight of one unit volume 
of water, and a1, do the sectional areas of the passages corresponding 
with v, and rv» respectively, we have W =w road,=w v1 a1. Hence 
the momentum per unit of the stream entering with the speed r;= 
W 1, that of the outflowing stream with the speed y%»=W 7; and 
the sum of the forces due to the maintenance of their momenta, 
taking only their components in the line of motion of the turbine, 
are— 


o= W (vi sin, @ + vo sin, a) 
g 
=... (V + 2 sin, a) 
g 
since 71 sinai = V + vwsin. a... . - — 


As regards the potential or force available for acceleration in | 


the first instance, and for overcoming the fluid friction due to 
the steady speed when this is attained, we have already seen that 
its value is 


7= Pp & V? 
F 1 ( rn? ) a 
But P: is the fluid pressure per unit area due to fluid speed 71, or is 


that due to a head, (h) such that h ==; and since w dov% = W, 
29 

- 23° — Ye ee 2 eo? 
F= ee iy ) do = > (nt — nv) 

but, as is seen by referring to Fig. 5, 

vy? = to” + V2 +2, V sin. ao; 

WwW “i a. 
so that F = Toa (V2 +2e0Vesin.a) .. 2... - (2) 
Now F is repeated twice in each complete circuit round the 
channel, once at the passage from the turbine pipe to the casing 
pipe, once vice versa. So that forthe complete potential due 


to the circuit we may put F’ = (vs + 2v0 V sin, a). (2a) 
g vo 


These two equations at once establish a coherence and consis- 
tency in the solution as follows, The whole ‘‘ work” or energy 
pers Aa in driving the turbine, must, as we have seen, go either 
into the acceleration of the streams before the steady flow is 
established, coupled with the work of friction due to the existing 
flow ; or ultimately into fluid friction simply : and in either case, 
the *‘ work” done by the potential in acceleration and friction 
should equal the ‘‘ work ” done in driving the turbine, and the 
comparison is now easily made, 

Calling the work in driving the turbine Ug we have 

Up = oV = Vv? +2V sin, a) 
Calling the work done by the potential Ur we have 
Ur = Fn = w (V2 + 2r» sin, a) 
9 


The two values are, as they ought to be, identical 

But further, by assuming a coefficient of fluid friction, of the 
form, friction=f+?, we can establish the relation which will 
subsist between V and v% when the friction has become equal to 
the potential. In this case we shall have 


frr=F= Wiiy: +2 V % sin, a); 
g % 
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the solution of which is v= (29 +sin.2a)) = sin, @ (3) 
Vo W do 


so that in any given pipe v is constant. 
Vo 


From this it follows that if each of the imaginary pipes had real 
sides by which the friction operated, we could define the speed of 
flow at the various distances from the vortex centre. For suppose 
the girth of each pipe to be the same, say /; then its length would 
be as its distance (r) from the vortex centre, say | = 2 @ 7, and we 
could substitute for fo,", f'k x 29 r v2, f being the coefficient of 
friction per unit area at unit speed, 

This assumption would make 


Vv lekar ‘ 
—= qf sfiskory sin,” ay ) — sin, a 
vo W Ao 


so that under these circumstances—the. pi being real pipes— 
the speed in each pipe would be am inverse function of its distance 
from the vortex centre. In point of fact the introduction of so 
much internal skin friction as the reality of the pipe skins 
involves, would, on the whole, create great re ion; and 
since the exterior layers of each vortex are to n both 
on the circumference of the channel and ag the diaphragms, 
whereas the friction of the interior streams is due to the dia- 
phragms alone, it is probable that the ultimate arrangément of the 
internal speed will possess some analogy with that belonging to 
the true vortex, in which the speed of each stream line is inversely 
as its distance from the vortex centre. Whatever law is assigned 


to the action of the friction, the equation for pa admits of being 


shaped accordingly, and by introducing the value thus determined 
into equation (1) we could frame a differential equation for the 
total force-moment of the machine in terms of V. And the 
equation, if not integrable by regular methods, would in any given 
case admit of graphic integration. But asa step towards this 
completion of the theory, careful experiment is still needed. 








DeatH OF Mr FRancis TREVITHICK.—We announce with regret 
the death of Mr. Francis Trevithick, eldest son of the celebrated 
Richard Trevithick, the apostle of high-pressure steam. Mr. 
Francis Trevithick wrote a biography of his father, which is full 
of interesting matter; he took an important part in the railway 
world in its early days. He died at Penzance on the 27th of 
October, aged sixty-five, and will be interred to-day in the 
Penzance cemetery. 

THE TUNSTALL BorLeR ExpLosion.—The coroner's inquiry in 
reference to the boiler explosion in the Ravensdale Iron Works, 
Tunstall, in June last, by which eleven lives were lost, has, after 
numerous adjournments, been completed. Mr. Staveley Hill, M.P., 
attended the inquiry on behalf of the Home-office, and Mr. Bram- 
well, C.E., made an examination of the boiler plates, also by order 
of Mr. Cross, whose vigilant attention to the case has given great 
satisfaction in the district. The plates were subjected to severe 
tests, under the direction of Mr. Bramwell, who gave a minute 
description of the experiments and their results. Two of the 
plates were brittle, and Mr. Bramwell was of opinion that boilers 
before being used should be tested by hydraulic pressure, and after 
the insertion of new plates should undergo the same test. Tough- 
ness was a more important quality in boiler iron than tensile 
strength, and the ordinary mode of testing of the latter was defec- 
tive. Power of flexibility ought to be considered more than 
tensile strain. Tensile strain was an imperfect test. Mr. Bram- 
well said boilers externally fired ought never to be worked 
at a higher pressure than one-sixth of the bursting strain, and 
this boiler had been worked at one-fourth. He attributed the 
explosion to the brittleness of a portion of the iron. The jury 
found a verdict of “* Accidental death,” accompanied by a recom- 
mendatiov that no new boiler should be used before being tested 
by hydraulic pressure, that the same test be applied to every boiler 
alter being repaired. that no boiler be worked at a greater pressure 
than one-sixth of its bursting strain, and that all boilers be under 
efficient control and be inspected at every change and turn. 

THe West Kent Martyn DratnaGe.—A number of the members 
of the Metropolitan Board of Works paid a visit of inspection on 
Tuesday to the works of the West Kent Main Drainage Scheme at 
Dartford. The leading features of this important sanitary under- 
taking were described in the 7'imes of the 23rd of June last, upon 
the occasion of the visit of the board to the upper portion of the 
works at Sidcup. It need, therefore, only here be stated that the 
scheme consists of a main sewer 15 miles in length, which 
commences at Beckenham, and, passing through Lewisham, 
Mottingham, Eltham, Bexley, Crayford, and Dartford, finds an 
outlet on Dartford Marshes into the Thames at Long Reach. A 
branch sewer commences at Orpington, in the Cray Valley, and 
passes through St. Mary Cray, St. Paul’s Cray, Foot’s Cray, and 
North Cray, forming a junction with the main sewer at Bexley. 
The works were practically commenced about nine months since, 
and from that time good progress has been made. In the 
Sidcup district eighteen shafts have been sunk down to the 
level of the main sewer, which will be partly in tunnel, 
cutting, and partly in embankment. These 
shafts vary in depth from 40ft. to 65ft. below the ground 
level, Four other shafts are also in progress, and will soon be 


| down to the required level. The sewer already executed in tunnel 





| is about 5600ft. in length, while about 10,000ft. have been con- 


structed in open cutting, all in the upper portion of the scheme. 
The Cray Valley branch has also been commenced, and a length 
of about 1800ft. has been constructed between Bourne Bridge and 

3exley. The outfall works consist of an open reservoir 500ft. long 
and 120ft. wide, with discharge pipes into the river. The reservoir 
will be divided into three compartments longitudinally, by means 
of two walls, while transversely it will be divided by three sets of 
screens for straining the sewage, and otherwise treating it before 
its discharge into the river. The bottom of this reservoir is being 
made of lias lime concrete 3ft. thick, of which material the inner 
dividing walls will also be built up. The outside walls will be of 
Portland cement concrete, with puddle on the outside, All the 
walls will be 10ft. Gin. high above the floor of the reservoir. There 
will be three openings from the main sewer into the reservoir—one 
from each compartment, and either or all of them may be used as 
may be necessary. The sewage, after treatment, will pass from 
the 1eservoir through a double line of pipes about 400ft. long, 4ft. 
in diameter, and extending 250ft. into the river. Each of the three 
compartments of the reservoir will have an outlet pipe opening 
into the main line of discharging pipes; each outlet, as also each 
inlet, will have its own penstock for regulating the admission and 
outflow of the sewage, At the outlet works a length of about 
2500ft. of sewer has been constructed, through the greater portion 
of which the visitors walked; and the floor of the reservoir 
is in a forward condition. The works in the river below low 
water are being pushed on, and in all other respects good progress 
is being made; the total length of sewer made being about 3} miles. 
An important feature in these works is that the sewer is being 
constructed in Portland cement concrete instead of brickwork, 
whereby a great saving in cost is effected and certain constructive 
advantages are secured, Sir Joseph Bazalgette, C.E., prepared 
the scheme, to which he is consulting engineer, while Mr. Alfred 
Williams, of Westminster, is the engineer who is carrying it 
out, and Messrs. John Neave and Son are the contractors. ‘The 
work done is of excellent quality, and with the present rate of 
progress it is expected that the whole will be completed by the end 
of 1878, which will be within the contract time. The time of com- 
pletion is anxiously looked forward to by the various districts 
affected, and it is anticipated that the scheme will prove to be the 
outfall for a much larger district than is at present arranged for. 
The contingency has been foreseen and provided against by Sir 
Joseph Bazalgette in designing the works of sufficient capacity 
throughout to enable them to meet any extraneous demands which, 
may be made upon them, 
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RAILWAY MATTERS. 


A company has been formed for the construction and working 
of tramways within the borough of Derby and its vicinity. | 

TuE ordinary night passenger trains on the Great Southern and 
Western Railway have commenced to run again, the strike being 
over, 

THREE miles of cars are said to be standing on the tracks at 
Altoona, all filled with ‘‘ scrap” from the ruins of round-houses, 
rolling stock, &c., destroyed by fire in Pittsburg by the rioters, 

Tue Russian Ministry has sanctioned the making of a new rail- 
way from Lasy to Ivangorod, which will connect the Warsaw- 
Vienna line with the Weichsel line. This undertaking, which is 
of great strategic and commercial importance, will, it is stated, be 
commenced immediately, 

SEVERAL car-loads of English rails, which were the first laid 
on the Terre Haute and Indianapolis road twenty-six years ago, 
were recently, observes the Railway Age, shipped to the Indiana- 
polis rolling-mill for re-rolling. Most of them were badly battered, 
and have been in use on side-tracks two or three years, 

A CHICAGO paper describes an excursion train of three engines 
and thirty-nine passenger coaches, conveying 2000 persons from 
South Bend, Laporte, Mishawaka, and other points on the line, 
arriving in Chicago on the 5th of October over the Michigan 
Southern road. The excursion was originated by employés of 
Studebaker Brothers. 

A MEETING of the directors of the Forth Bridge Railway Company 
has just been held in London, for the ork pd of considering the 
propriety of reviving the scheme for bridging the Forth, The 

roceedings were private, but we understand there is every proba- 
bility that Parliamentary notices will be lodged with the view of 
prosecuting the scheme in next session of Parliament. As our 
readers may be aware, there were plans prepared a few years ago 
by Mr. Bouch, C.E., and these, with some slight alterations, will 
likely be adopted. 

On Friday a short line of railway was opened by Sir Edward 
Watkin, M.P., Mr. A. M. Watkin, M.P., Mr. Fenton, Col. Hutton, 
and other directors of the Manchester, Sheffield, and Lincolnshire 
system, connecting that railway with a new colliery at Hayland, 
near Barnsley. This colliery will be one of the largest in the dis- 
trict, and is connected with the Silkstone seam of coal, There are 
three shafts, the principal of which is 20ft. in diameter, and three 
seams of coal will be worked. The production at present is 500 
tons a day, but when fully opened out the yield is expected to be 
1500 tons. 

Messks. Epwin Fox anp Bovus¥ieLD on Wednesday sold the 
railway between Swansea and the private seaside resort of its 
inhabitants, Oystermouth and the Mumbles--places which are 
known to visitors to the coast of South Wales as not being without 
attraction even to others than residents. The railway, or tram- 
road, is six miles in length, and there is power to work the same 
by steam, a very neat locomotive being in use, although horses are 
more generally used at this season of the year, The auctioneer 
described the property to be freehold, the per t way to be in 
good order, and said that at present the line was worked by a 
company at a rental of £1600 a year, but a buyer could probably 
have actual possession, end work it himself. The first offer was 
£10,000, and the biddings advanced but slowly up to £20,000, when 
a somewhat more brisk competition set in, and the property was 
ultimately sold for £31,000, 

For the coming year the {revenue of New Zealand is estimated 
at £3,392,685, against an expenditure of £3,109,754, exclusive of 
the railway works and immigration, for which a loan of £1,200,000 
will be required. To meet this, and in order to release the 
£800,000 worth of debentures covered by the Imperial guarantee 
now held as security for temporary advances made, the Colonial 
Treasurer asks authority to raise an additional loan of £2,000,000, 
The Ministerial proposals anticipate an expenditure for some 
years to come of from a million to a million and a-half on the 
completion of the main railway lines and the construction of some 
important branches. During the year 1875 the working expendi- 
ture on the lines open for traffic was £224,800, the receipts were 
£311,187, leaving a profit of £86,387 ; and on the only lines which 
may be said to be nearly campleted-—viz., those of the Canterbury 
district—the following are the returns :;—Working expenditure, 
£105,677 16s, 2d. ; traffic receipts, £150,316 6s. lid., leaving a 
profit of £44,638 10s, 9d. 

THE recent fire at Airolo considerably delayed the work at the 
St. Gothard tunnel. Airolo is a small town in the Tessin Canton 
of about 3500 inhabitants, and though little known to tourists, has 
acquired importance owing to its proximity to the tunnel. The 
recent fire broke out at 3 a.m, on the 17th ult. in a house occupied 
by some of the tunnel workmen, and favoured by a north wind, 
spread rapidly until the church, and over one hundred and sixty 
houses and public buildings, were destroyed ; the loss is estimated 
by L’illustration at about 3,000,000f. When the fire was at its 
height, the report of the explosion of some gunpowder and 
dynamite intended for the tunnel works was heard, The stores 
connected with the works were, however, saved, and the tunnel as 
far as yet pierced became a refuge for nearly two hundred families 
absolutely ruined by the disaster. Engineering sappers and other 
workmen have been sent to aid in clearing away the fallen débris, 
remove tottering walls, and to erect temporary buildings for the 
shelter of the inhabitants until houses can be rebuilt. The little 
town of Airolo had previously suffered a similar disaster in 1736, 
sufficiently long since for its lessons to have been forgotten, The 
inhabitants were in the recent fire more fortunate in their 
possession of a place of refuge. 

THE Berlin Borsen Zeitung pessoa the following table of 
prices for Bessemer and iron rails respectively at the times stated 
during the past four years :— 





Bessemer rails. Iron rails. 


Marks arks 
per kilog. per kilog. 
1873. Beginning of the year.. .. .. .. 41°67 .. .. 85°80 
Middle of the year .. .. .. .. 3931 .. .. 33°63 
End ofthe year .. .. .. «- .. 3542 .. «. 27°12 
1874, Beginning of the year.. .. .. .. 85°60 .. .. 28°76 
Middle of the year .. .. .. «. 20°05 .. .. 19°37 
End ofthe year .. .. « «+ «2 2681 .. «. 18°32 
1875. Beginning of the year.. .. .. «.. 26°14 .. .. 18°92 
Middle of the year... oe oe «. 21:30 .. oe 17°41 
End of the year .. .. .. «2 «. 19°53 .. .. 17°50 
1876. Beginning of the year.. .. .. «.. 18°87 .. .. 1531 
Middle of the year so ee ow Se RORR wn 6s UO 


End of the year .. .. «- «. o- 17°75 .. .. 16°98 

THE proposed route of the Central Railroad of New Brunswick 
is from Frederickton, N.B., north by east to the head of Grand 
Lake, about 40 miles, and thence, in nearly the same direction, to 
the Inter-colonial at Weldford on the Richibucto, about 50 miles 
further, with a branch from the head of Grand Lake, southward to 
the Inter-colonial at Norton, 33 miles from St. John. The road 
is to be of 3ft, Gin. gauge, the same as the New Brunswick road, 
and will open a large section of fertile country, besides furnishing 
transportation to the coal beds about Grand Lake, which are now 
only worked to a very small extent, owing to the difficulty of 
getting the coal to market. Our American exchanges say that a 
change of location is now advocated, with many arguments in its 
favour. It is, instead of running to Weldford, to build from 
Grand Lake north-east to the junction of the Carin and Mira- 
michi rivers, about 50 miles, and thence down the Miramichi some 
28 miles to the Inter-colonial, from which road a branch extends to 
Chatham, near the mouth of the river. It is also proposed to 
extend the Norton branch to St. John, in order to secure better 
shipping facilities for coal, and to avoid the necessity for trans- 
shipment at Norton, and also to complete a rail connection between 
St. John and the New Brunswick road without —_ of 
gauge. The Grand Lake coal is of excellent quality, and it is 





thought that a large coal business with shipping can be done on 
the Miramichi as well as St, John, — 


NOTES AND MEMORANDA. 


AN important discovery of coal is reported to have been made at 
South Creek, New South Wales, 

Arter having reached a depth of 328ft., M. Godin Lemaine, in 
boring for coal at La Chapelle, has met with clayey schists, and 
has therefore abandoned the search. 

In the report of the Warden of the Standards, which we quoted 
in this column last week, the Russian archine was given as of 20 
English inches. We have received another copy of the report in 
which this is corrected to 28in. 

THE administration of the Paris National Library recently 
ina ted a valuable addition to its internal inery. 

pneumatic tube has been constructed to all parts of the 
building for conveying notes from readers asking for ks. The 
new buildings erected on the site of the old lecture-room will be 
ready in a fortnight, and opened for public inspection, The space 
available for library purposes will, acording to Nature, be more 
than doubled by this addition. 

Herr Hew has been conducting a series of experiments in 
Germany on the comparative strength of wood and cast iron in 
their different applications, and tinds that in a great number of 
cases the former has the advantage. Professor Hirn finds the 
strength of wood to be in direct ratio to its density, and this 
strength is increased by immersing the pieces of wood in li 
oil, heated from 185 deg. to 212 deg. Fah., and letting the wood 
thus immersed remain for two or three days, or until partially 
saturated. 

Iron articles to be bronzed are, according to a process by 
M. P. Hess, heated in the air after being coated with linseed oil. 
Objects which cannot be exposed to high temperature may be 
steeped in a slightly acid solution of ferric chloride, plunged in hot 
water, and when dry rubbed with linseed oil or with wax. To 
preserve iron from rust the author recommends sulphide of copper. 
He steeps the iron for a few minutes in a solution of sulphate of 
copper, and then transfers it into a solution of hyposulphite of 
soda acidulated with hydrochloric acid. The result is a blue-black 
coating, not affected by air or water. 

M. FAvE had pointed out that when a bar of steel is magne- 
tised at about 350 deg., allowed to cool, and heated again, the 
quantity of magnetism augments, and may reach triple the value 
which it had preserved after cooling. M. Wiedemann maintains that 
a bar magnetised at an elevated temperature loses on cooling a 
part of its magnetism; it loses a further portion when heated 
again, but on cooling it resumes a part of what it had lost. The 
author believes that this contradiction is due to the circumstance 
that M. Wiedemann experimented only with bars heated to 
100 deg., whilst M. Fave operated with a magnetised at a far 
higher temperature. 

At a recent meeting of the bers of the American Society of 
Civil Engineers it was resolved: ‘‘ That the American Society of 
Civil Engineers should further, by all legitimate means, the 
adoption of the metric standards in the Office ot Weights and 
Measures at Washington, as the sole authorised standards of 
weights and measures in the United States, and that a committee 
of tive should be appointed to report to the society with a form of 
memorial to Congress in furtherance of the object expressed. So 
far as the chairman is able to judge, he fully believes that the 
members of the committee were unanimous in the opinion that it 
was their duty to report a form of memorial suitable for presenta- 
tion to Congress; a memorial whose adoption by the American 
Society of Civil Engineers would further the adoption of the 
metric system as sole standard in the United States.” 

In a communication “‘On Some Tellurium and Vanadium 
Minerals,” made to the American Philosophical Society by Dr. F. 
A. Genth, he announces the discovery of two new metals. 
Magnolite, a product of the oxidations of Coloradoite (telluride 
of mercury). It occurs very rarely with native mercury in the 
upper decomposed portion of the Keystone Mine, Boulder County, 
Colorado, associated with quartz, limestone and*psilomelane. It 
crystallizes in fine needles, colour white, lustre silky. Ready 
soluble in very dilute nitric acid and in hydrochloric acid. Com- 
position, mercurous tellurate. (Hg. TeO,). Ferrotellurite occurs 
at Keystone mine, as above, associated with native tellurium, 
tellurite and a peculiar iron sulphide, in which a part of the iron 
is replaced by tellurium. Composition, probably, ferrous tellurate 
(Fe T'eO,.) It forms a crystalline coating on quartz, resembling 
delicate radiating tufts, or when in cavities, very minute prismatic 
crystals, between straw and cream yellow, orinclining to greenish. 
Insoluble in ammonia, soluble in hydrochloric acid. 

Mr. A. Rinewoop, of Adelaide, South Australia, publishes a 
plan by which one observer may measure the height of the clouds. 
The observer is to note the altitude and azimuth of the cloud, the 
azimuth of the cloud’s shadow, and the spot in the surrounding 
country where the shadow falls; from this last observation by 
means of a map he can find the distance of the shadow from him. 
From these elements, together with the altitude and azimuth of 
the sun, a variety of expressions for the height of the cloud can 
be deduced. The method is equivalent to taking observations at 
each end of a base whose length 1s the distance of the shadow from 
the observer, the observer at the shadow end of the base being the 
sun. The difficulty of recognising the shadows of individual 
clouds and the comparatively short time in each day during which 
it would be possible to do so, joined with the fact that the higher 
clouds, such as cirrus and cirrocumulus, hardly ever cast defined 
shadows, must prevent the method from b ing generally useful; 
but still there is this to be said for it, that if in an observation the 
base, t.¢., the distance of the cloud’s shadow from the observer, is 
long, a good measure of the height of the cloud may be obtained, 
says Nature, with comparatively rough observations of the other 
elements, 

Ir is very well known that if the air in sewers could be kept in 
continual motion in one direction, so that no stagnation could take 
place, the danger attending the development of sewer gases would 
be avoided. To this end vertical shafts have been proposed and 








| tried without success, for causing the upward current of the sewer 


gas or air. Similar shafts are now proposed by Mr. R. Parker, 
surveyor to the Board of Works for the Poplar district, but in 
place of using them as uptakes he provides their upper ends with 
a cowl, the opening of which is always presented to the wind 
which enters the sewers and keeps up a current that constantly 
changes the gaseous contents of the sewer by driving them out at 
every opening. Mr. Parker proposes to use “‘a number of cast 
iron shafts erected about 12ft. high and 10in. diameter, in con- 
venient and open places, and also pipes of various sizes according 
to circumstances, from the sewers and existing drains at the rear 
of houses, to the house top as high as the chimney stack, and these 
pipes or venti shafts should be surmounted by a cowl, guided 
by a vane attached to it, so that its opening or aperture shall 
always be facing the wind. The air or wind impinging upon it 
will force \down the air within it, and pass into the sewer and 
travel along it, entering all drains and ramifications to find an 
outlet so that it may escape. The air within the sewer requires 
very little force to cause it to move forward, as it has in itself a 
tendency to move upwards.” He has made some experiments 
which are described in a recent report to the Poplar Board, ‘‘ to 
see if the force of the wind and air could be conducted into the 
sewers, in this way to force out the gases and keep up a constant 
current of fresh air; it has been found that there was always 
a downward current in the ventilating shaft, and an upward rush 
of pure air in all the gulleys and drains in its immediate neigh- 
bourhood.” A shaft was constructed from a drain to the roof of 
a house in Bow, the distance from the cowl to the sewer being 
13ft. The average results of the first seven experiments gave :— 
Temperature outside sewer, 43°28 deg.; temperature inside sewer, 
48 86 deg.; velocity of wind outside sewer, 4°61 miles per hour ; 
velocity of wind at junction of Yin. drain in sewer, 1°81 miles per 
hour. Cubic feet ot air forced into sewer per hour, 4210 





MISCELLANEA, 


THE Corporation of Adelaide, having decided to order a 15-ton 
~ roller, instructions have been sent to England by the last 
m 

Ara recent meeting at Exeter, it was resolved thata new 
company should be formed for the purpose of supplying the town 
with water from Dartmoor by gravitation. 

THE inhabitants of Bridgend, Glamorganshire, have appointed 
a deputation to wait on the President of the Local Government 
Board for his advice and assistance in taking measures to avert the 
disastrous effects of periodical floods. 

THE demolition of the wreck of the Forest was completed on 
Tuesday morning. ut seven weeks have elapsed since the 
collision which rendered these operations necessary. The work 

been accomplished by Captain Nisbet, R.N., and has, itis 
stated, cost the Trinity House about £1000, 

SovutH Australian papers are complaining of the want of a 
geological survey, in order that correct knowledge of the various 
strata may enable well boring to be prosecuted with more certainty 
of success. It is suggested that the Government should devote at 
least £2000 per annum to geological surveying, and that machinery 
required for the purpose should be admitted free of duty. 

Mr. NoaH HINGLEY, whose death was noticed by our Birming- 
ham correspondent last week, was the founder of the local cable 
and anchor trade. He began life as a nail forger in the neigh- 
hood of Sedgley ; and it was only after a series of hardships that 
he made his mark as one of the foremost manufacturers in South 
Staffordshire. 

THE steamer Europe has passed up the Tyne, through the new 
swing bridge, for the purpose of taking on board two more of the 
batch of 100-ton guns which Sir W. G. Armstrong and Co. have 
contracted to supply for the Italian Government. It is understood 
that some modifications suggested by the experience of the 
first 100-ton gun have been carried out in these guns. 

An accident, resulting in the death of four sinkers and serious 
injuries to five others, occurred at the South Kirby Colliery on 
Tuesday. Thecolliery, having been in course of sinking for three 
years, had reached nearly 400 yards in depth. Nine sinkers were 
in the pit bottom, Some very large stones were being sent to the 
bank in the sinking-truck, and when about fifty yards from the top 
the rope broke, and precipitated the contents to the bottom, 

OnE of the keepers of the Longships Lighthouse, off the Land’s 
End, was recently washed off the rocks. The sea at the time was 
running very high, and it has remained so ever since, preventing 
any communication by boat. This is the fourth keeper who has 
met his death in a similar way during the last few years a‘ this 
lighthouse. Signals of distress had been seen flying from the 
lighthouse for some days ; but, owing, it is said, to some change in 
the code, these signals were not unders 

On Tuesday, at Middlesbrough Exchange, the Lackenby Iron- 
works, in Cleveland, isting of three blast furnaces now in 
operation, and 70 acres of land, leasehold for 99 years, were sold 
by auction. Bidding commenced at £30,000, when Mr. Fletcher, 
of London, liquidator, put in the reserve of £45,000. The bidding 
continued from that figure between Messrs Bolckow, Vaughan, 
and Co,, Limited, and Mr. Dodds, M.P., the latter being the 
purchaser at £50,100. 

THE Lancashire and Cheshire Miners’ Association have arranged 
to hold a conference of coalminers from all parts of the country in 
Manchester next December, for the purpose of adopting some 
general means of restricting the output of coal, either by total 
cessation of labour or some other course, the object being not only 
to prevent further reduction in wages, but to raise the standard 
of miners’ wages in all parts of the kingdom. A series of mass 
meetings has been also arranged, at all of which Mr. Macdonald, 
M.P., is announced to deliver addresses. 

Messes. C. MITCHELL AND COMPANY, shipbuilders, Low 
Walker, have launched the floating dock that they have built 
for the docking of the dredging vessels, hopper barges, and other 
craft employed in the construction the Dutch Government of 
the new harbour in Java. The d was launched with all its 
machinery in place, and it has been tested satisfactorily as to its 
capabilities for docking vessels. It will now be taken to pieces 
and shipped on board a steamer for Java, where it can be 
put together afloat, with the aid of only a few bolts, This floating . 
dock is interesting, as being the first of its kind yet made. 

ADELAIDE, South Australia, is to have a pier and breakwater. 
A company is about to apply for powers to construct them, at a 
cost which, although about a third of what was thought essential, 
will, in the opinion of competent judges, provide the necessary 
accommodation to the largest vessels. This proposed pier will be 
6450ft. long, with a head of 1050ft. in length, provided with a 
double line of rails and appliances for loading and unloading 
vessels drawing as much as 24ft. of water at low spring tides. 
The site chosen is north of the Semaphore Jetty in Largs Bay, 
and the promoters require a loop line of rail to the one which is 
being laid to the Semaphore, and a subsidy of £4000 per annum 
from the Government. 

THE Messrs. Burns have contracted upon the Clyde for two 
screw steamships of great power and capacity for the service 
between Belfast, Greenock, and Glasgow, and which are to be 
named respectively the Walrus and Mastiff. It is understood that 
Messrs. Burns are intending to make extensive improvements in the 
means of communication between this country and Scotland, and 
that the services after the 1st November will—according to the 
Northern Whig—-be as follows :—A steamship will leave Belfast 
every evening at eight o’clock for Greenock only, in connection with 
a special train therefrom at 4.45 a.m. for Glasgow, and there will 
follow a steamer from Belfast the same evening at 8.30, direct 
for Glasgow, without calling at Greenock. From the Scotch sidea 
steamer will leave Glasgow daily, direct for Belfast, without calling at 
Greenock; while a second steamer will sail from Greenock every even- 
ing at 8.45, in connection with a special train from Glasgow at 8 p.m. 
By these arrangements every facility will be provided for passengers 
travelling between the two countries, and at the same time special 
advantages will be afforded to shippers for an exceptionally early 
delivery of their merchandise on both sides of the Channel. The 
different services indicated above will be worked by no fewer than 
six of the finest steamships of Messrs, Burn’s fleet. 

Our correspondent in Wales writes :—‘‘ The Ingersoll drill, now 
in action in the Dowlais Tunnel, London and North-Western Rail- 
way, near Merthyr, gives a better opportunity for examination 
than in the deep workings, such as Harris’ Navigation pits. The 
heading is 9 x 7 of hard limestone rock. Two machines are 
working in each face 24 cylinder Sin. stroke, working by compressed 
air at 65 1b. per square inch, and drilling at the rate of 24 per 
minute. From 12 to 18 holes are drilled each time of blasting, 
which takes place three times a day. The charges are fired by 
electricity, dynamite being the blasting agent. Two drilis 
advance the heading 25ft. per week, or nearly 24 times as 
fast as hand labour, and one feature to be noticed is that the 
cost remains about the same. The air is compressed by one of 
Shaw and Clark’s compressors fixed on the top of the tunnel, and 
is conveyed to the drills by 2in. pipes. The drills are working on 
a 15 chain curve, and a junction was made on Tuesday, the 
headings meeting exactly. Now preparations are being made for 
taking out the tunnel to its full size, 32.0 x 25.0. The work 
throughout is of an important character, as it will bring the 
London and North-Western Railway not only into Merthyr, but 
into immediate connection with the Brecon, Taff Vale, and Great 
Western railways. The tunnel will be over 1000 yards in length, 
= limestone and in part millstone grit, and so far the progress 

been satisfactory, though the water is getting troublesome, 
and a Tangye and a 10in. lift pump are in constant work, The 
contractor is Mr, — who has carried out many large under- 
takings in Wales most i ; Mr, Jno, Gardner is the engineer.” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeRoLp and Co., Booksellers. 

LEIPSIC.—A. Twizrmeyver, Bookseller. 

NEW YORK.—Tue Wittmer and Rooczrs News Company 
81 Beekman-street. 











TO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to 
public, and intended for insertion in this column, ate in 

cases, be Socemenoces by a large envelope legibly dit 

writer to himself, and bearing a bode sips stamp, in order that 

answers received by us may be forwa to their destination. No 

notice will be taken of conmunications which do not comply with 
instructi 


these tions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

C. L—We have received your iwanuseript. 

J. D. N.—Address Messrs. B owning, optwians, Strand, London. 

E. P. W. B.—The number of Caddick and Maybery’s patent is 1178, 1877. 6d. 

A. P.—Platinum pans have not Leen used in the manufacture of sugar. They 
would be far too expensive. Platinum retorts are used in \the concentration 
of acids. 

J. D.— Messrs. Muirhead, Warden, and Co., Regency-street, Westminster, will, 
we believe, supply you with a telephone. We cannot say what the price will 
be, telephones not being as yet trade articles. 

X. G. (Glasgow),—The theory of your wheel-cutting machine appears to be 
quite sound, with the exception that the curves given to the points and flanks 
of the cogs cannot be the best possible—that is to say, they can only be 
portions of true circles. This, however, will not interfere much with the 
utility of the machine, for teeth seldom are shaped to the true curve, a 
small portion of a circle approximating very closely to it. Ualess you ave 
in a position to push the invention do not patent it. The principle will 
require to be worked out by a practical toolmaker. 


SHIPS’ STOVES. 
(To the Editor of The Engineer.) 

Sir,—I shall be much obliged to any correspondent who will give me 
the address of ironfounders or manufacturers of ships’ cast iron cabin 
stoves! T. M. 

Oct. 29th. 


F&F 





RAILWAY STATIONS. 
(To the Bditor of The Bngweer.) 

Sir,—Will any correspondent tell me which is the largest station in 
aientt I don't mean the widest single span, but the greatest area 
under cover for passenger purposes, T. R. 8. 
Rerin, Oct. 27th. 


OLD ATLANTIC STEAMERS. 
(To the Bditor of The Engineer.) 

Sir,—I would feel much obliged to any correspondent who would tel 
me through your correspondence column what was the average daily 
consumption of the Cunard Steamship Company's first steamer, the 
Britannia, which sailed from this port in 1840? A. J, M. 

Liverpool, Oct. Sist. 





TINNING COPPER PANS. 
(To the Bditor of The Engineer.) 

Sir,—It may be unknown to “A Lady Amateur” that soft solder is 
composed in very large proportion of lead. Such being the case, how- 
ever, it would, I should say, be wise in her to avoid coating the inside 
of her copper pans with it, as recommended in your last number by 
** A Dorset Member of the Amateur Mechanical Society,” if they are to be 
used for food purposes, Why not use pure tia and thus avoid 

Oct. 23rd, Leap Poison ? 





SUBSCRIPTIONS. 

Tas Enoiweer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, Uf preferred, be supplied direct 
from the office, on the following terms (paid in advance) :— 

Half-yearly including doulie number)... .. .. £0 148, 64 
Yearly (including two double numbers)... «- £1 9, Od. 

If eredit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tut Exoinear is registered for transmission abroad, 

Cloth Cases fur binding Tuk Exuineer Volume, price 2s. 6d. each. 

The following Volumes of Tur EnGineer can be had, price 18s. each—Vole. 
8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Foreign Subscriptions for 1hin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 

following rates will receive Tak ENGINEER weekly and post-jree. Sub- 

sorughiene cons by Post Office Order must be accompanied by letter of advice 
to Publisher Thick Paper Copies may be had, if preferred, at increased 
rates. 


Hemattance by Postafice Order: — Australia, Belgtum, Brasil, British 
France (aris ony), Germany, 6 Wbratar, India, Tealy, Japan’ “Malte; 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 


New Roumania, Switzerland, Tasmania. Turk 
United States, West “Ocast of Africa, West indica, Ohins vic South: 
ampton, £1 16s. 


Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
Russia, 





and Algeria, Greece, Ionian Islands, Norway, ‘eru, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £2 5a, 
ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten ee oe inch. All 
single advertisements from the country must be accompanied by stamps wn 

Alternate advertisements will be inserted with ali practical re- 
rn ef anne arr menery im any such case. All 
weekly advertisements are taken subject to this ition. 

ADVERTISEMENTS CANNOT BE IxseRTED UNLEss DeLiveRED BEFORE Six O'CLOCK oN 

Tuurspay Evenine in xace Wer. 

*.* Letters relating to advertisements and the ‘ishing department of the 
paper are to be addressed to the Publisher, Mr. George Riche ; ali 
other letters to be addressed to the Editor of Tuk ENGINEER, 163, Strand. 











MEETINGS NEXT WEEE. 

Society or Enoingers.—Monday, Nov. 5th, at 7.30 p.m.: “On Tube 
Wells,” by Mr. Alfred Le Grand. 

Tue InstiTUTION OF MecuanicaL Enoingers.—Wednesday, Nov, 7th, 
at lla.m., at the Memorial Hall, mpi p oF my Manchester ; *‘ Descrip- 
tion of Improved Radial Axle-boxes and Guides for Locomotive Engines,” 

r. H. W. Widmark, of Bristol, communicated by Mr. John 

ilson, ‘On Special Mechanical Appli for Meeting the Require- 
ments of certain classes of Mine Accidents,” by Mr. Charles Hawksley, 
of London, and Mr. Edward B, Marten, of Stourbridge. ‘On an 
Improved Construction of Hydraulic Presses for Packing Cotton, Jute, 
&c., with Improved Engines and Pumps,” by Mr. Robert Wilson, of 
Patricroft. ‘Ona Direct-acting Steam and Hydraulic Prees,” by Mr. 
Ralph H. Tweddell, of London. 














DEATHS. 
On the 14th Sept., at Yedo, Japan, Joun Enouanp, M.I.C.E., second son 
of the late Mr. John England, solicitor, of Hull. 
On the 26th Oct., Paitie Joun Oscar WALKER, C.E., only son of Mr. 
Philip Racster Walker, of Upper Thames-street, London. 
On the 27th Oct., at Penzance, Cornwall, Francis Trevitnick, C.E., 


aged 65. 
On Oct. 29th, at Gateshead, aged 54, Joun Cuarer, late foreman of 
the N.E.R. shops for a period of 28 years. 
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SLAG INDUSTRIES. 

Few things more forcibly strike the philosophic mind in 
reflecting upon the career of inventions than the great dif- 
ferences which are observed in the rapidity with which 
some become realised in practice, and even assume the 
character of manufactures and established industries, 





while others either drop lifeless from the inventor’s brain 
or continue obscure for years, and then suddenly become 
re-animated, and their importance everywhere recognised. 
The steam hammer affords a notable example. Invented 
and fully described twice over by two men, one of 
them being Watt himself, it remained little known and 
barren for more than half a century, when athird inventor 
reproduced the same idea with striking success, imme- 
diate notice, and the production of vast changes in many 
branches of metallurgy and manufactures, amounting 
in some to complete revolution of bygone methods. 
Another and widely different instance of delayed invention 


: is seen in the manufacture of paper. The Arabs made it 


almost exclusively from new linen or cotton cloth, beaten 
to a pulp beneath a little hammer of hard wood; rags of 
various descriptions were gradually introduced, the use of 
new cloth in the end was discontinued, and rags remained 
for ages to be almost exclusively the material of the paper- 
maker. The progress of civilisation, the immense increase 
in commerce, its correspondence and various documents, 
the enormous spread of newspapers, books, and pamphlets 
since 1815, and the prodigious impetus given to the con- 
sumption of paper by the introduction of cheap postage, pro- 
duced such ademand for paper asits eatablished: raw material, 
rags, no longer could supply. A paper famine was for a 
while threatened, and many inventive minds were turned 
towards finding some new material in aid of the old. The 
vegetable fibres of every clime with which Europe had 
any connection were sought out with but little absolute 
practical result, when the timid attempt was at last made 
to employ our own humble material straw, but only in the 
way of an admixture of adulterant to better fibre. Then 
followed esparto grass, as to which we need not here refer 
further. Time, which brings with it experience, however 
desultory, the gradual freeing of paper-making from 
excise restrictions, and, above all, the labours of the 
chemist have resulted not only in the preparation of a 
straw pulp, in which the original structure of the straw is 
so completely altered that its presence in white papers can 
no longer be recognised by the eye, but in the production 
of fine white papers, suitable for writing and other uses, 
from straw pulp alone. In these cases, and many such 
like as might be adduced, we shall find one circumstance 
common to every case—either the invention, although 
complete, was before its time, i.¢., there was no demand for 
it—or the invention was behind time, 7.e., was incomplete, 
and lingered so. for years until, under the powerful 
stimulus and necessity of enormously increased demand, it 
was completed, and gave rise to a new industry, which is 
always the result of the introduction of a new and impor- 
tant tool or a new and much-wanted material. We have 
been led to these reflections by a highly interesting paper 
read by Mr. C. Wood before the Iron and Steel Institute, 
at its recent meeting at Newcastle, “On the Progress of the 
Slag Industries during the last Four Years,” a report of 
which appeared in our columns for Sept. 28th. 

While the days of prosperity in our own iron manu- 
facture continued, the iron itself was alone looked to as a 
source of gain, and the ironmaster disdained to pay the least 
attention to any bye- product or educt of his manufacture for 
an additional source of profit. He was as wasteful of these 
parle sources of profit as he was of fuel prior to Neilson’s 

ot blast invention, which, by its striking results, shook 
him out of his lethargy. The continental ironmaster, how- 
ever, under circumstances in all respects less fortunate, was 
never able to make the astounding profits which sixty 
years ago were realised, and founded great families, in 
Scotland, Staffordshire, and South Wales. He was early 
driven to look around and see whether his direct profits 
might not be helped by the utilisation of some of the waste 
results of his manufacture. He was no doubt helped in this 
by the more thrifty habits of mind which have prevailed 
and formed the training of those who wield every class of 
industry in civilised Europe when compared with ourselves. 
Thus the continental ironmaster was far in advance of 
ourselves in attention to bye-products, and in systematis- 
ing those economies which have at last begun to assume 
new prominence among ourselves, and as to the origin of 
which with us the-industry of a few years hence may say, 
“Sweet are the uses of adversity.” The metallurgic uses 
of inferior fuels, such as surturbrand, peat, and baked 
wood, the use as fuel of waste gases, coal washing, the pre- 
paration and use of many inferior iron ores, have all been 
gifts to us from the continental ironmaster. Lastly, the 
utilisation of slags, now likely to become, before many 
years shall have elapsed, a great branch of varied indus- 
tries among ourselves, has been known for several years 
t in certain iron districts of the Continent. At the 
yanges Works, and at several others on the Moselle and 
the Meuse, the blast furnace slags, by such a treatment 
after their issue from the blast furnace as results in their 
extremely slow cooling, have been made to produce no 
longer a useless glass, but a stone of extreme hardness, 
toughness, and of t value as road metal and as paving 
sets, or even building stene, from its property of frac- 
turing under properly applied blows into parallelopipeds 
whose surfaces are almost perfect planes. Beautiful pave- 
ments formed of this material are largely used, and may 
be seen in the ornamental city of Nancy, where the chief 
footpaths are thus paved, and form a surface as even as a 
floor of Minton’s tiles. 

The treatment of iron slag for the production 
of useful articles from it involves many physical 
mechanical considerations, and has necessarily been a 
work of time and gradual improvement; five years 
at least have ela before its progress could pre- 
sent to the sober-minded observer the assurance of 
the conditions n to a large future industry, 
or rather, to several different industries which now 
seem to pretty certain to follow. Two of the pro- 
ducts described by Mr. Wood seem of peculiar import- 
ance—the one the slag wool, which, as a very imperfect 
conductor of heat and quite incombustible, will, no doubt, 
find numerous new and as yet unthought of uses in the 
arts and manufactures, as well as for some more domestic 

urposes, We are not further concerned with this here, 


owever, although we cannot resist the passing remark 





that this curious wool of tangled spun glass has been long 
known, as anticipated by the volcanic product of the great 
voleano of Haweii, in the Pacific, called by the natives 
“ Pele’s hair,” which is, in fact, a fine wool of obsidian 
fibres spun by the winds as the glassy stream flows from 
certain voleanic orifices. The vulcanologist has long 
known it; but, as usual, it required another order 
of mind to see that a similar mineral fibre mght 
be artificially formed and applied to useful pur- 
poses. Another important product brought to the 
notice of the Iron Institute by Mr. Wood consists in various 
qualities of slag bricks, and these seem to us likely to serve 
most important ends in the construction of really fireproof 
buildings. In a paper produced by us some months ago, we 
remarked that the cement which shall unite the bricks 
forming the walls or floors of any really fireproof structure 
must not be calcareous nor formed of any materials whose 
chemical or molecular conditions are so altered by exposure 
to a bright red heat as to become disintegrated; and 
we pointed out that earth or metallic silicates would 
probably afford the best materials on which to experiment 
for the practical solution of the problem of the best cement. 
The earthy or certain metallic silicates, if they possess a small 
excess of alkaline base in their composition, are capable of 
becoming coherent, as well as adherent to brick and other 
like materials when presented to the surfaces either in 
fusion or in watery admixture. Many iron furnace slags 
naturally possess a slight amount of solubility, so that a 
heap of such slag when grossly powdered does, by the 
absorption of hygrometric moisture, after a time consolidate 
into a lump of stone. Crude soda, possessing more or less 
causticity, may be now had at almost a nominal cost 
abundantly ; the proportion required of such alkaline 
silicate to give a complete property of consolidation to 
finely-ground iron slags would be so small that slag bricks 
formed of that material per se, with only the addition of 
the soluble silicate, might be produced by pressure and 
baking so as to present a material perfectly homogeneous 
when in brickwork, and having so much stronger an 
affinity for ordinary bricks or fire-bricks, that by silica in 
a soluble state they might be cemented together to form a 
wall by merely dipping each brick into a magma of soluble 
silica, such as is produced by the solution of any soluble 
glass of earthy and sub-alkaline bases dissolved in water. 
A wall thus formed of slag bricks cemented together by 
soluble glass mainly produced from the same slag would 
form one massof equal coherence everywhere,and havingthe 
same coefficient of expansioninalldirections. Unlessexposed 
to external forces tending to coerce it and cause it to rend 
when heated, a wall so formed might be expected to with- 
stand the effects of conflagration without injury. The 
applications to fireproof construction of these slag bricks 
and like products, of which this must be taken as a mere 
illustration, seem to us to present one direction in 
which a Jarge future expansion is likely to await 
that which Mr. Wood has very suitably entitled “ the slag 
industries.” But as the properties, physical and chemical, 
of those compound silicates of which all slags consist 
become better known, numerous other uses, many as vet 
almost hidden from our eyes, will come into view. We 
may mention one in illustration, which is not now new, 
although we believe as yet nothing has been published on 
the subject. For the filling in of the interior or shell 
of iron-plated batteries, such as that constructed at the 
Plymouth Breakwater, and for the defence of Spithead, a 
suitable material was much to be desired which should be 
denser, more coherent, and less objectionable when struck 
by heavy projectiles than brickwork, however cemented. 


.| The material actually chosen by the then Inspector-General 


of Fortifications, and by the Royal Engineer officers acting 
under him, was certainly about as crude and resourceless 
a compound as could well have been imagined. The 
filling consists of artificial asphalte, whose principal ingre- 
dient is coal-tar intimately mixed with earthy matter of 
some sort, and to give it some addition of density the 
whole when rendered liquid by heat was mixed up with 
as large a quantity of coarse wrought iron turnings as 

uld be stirred into it. The result was a poorly coherent 
material of by no means a high specific gravity, combus- 
tible, and therefore capable of being set on fire by Martin’s 
or other shells or incendiary projectiles, and then evolving 
suffocating fumes, and full of small mitradlle to tly about 
under the stroke of shot. It was formerly proposed to 
these authorities to fill these iron-cased batteries with tap 
cinder—that is, the slag of the puddling furnace, which is 
of great density, not very inferior to that of iron itself. The 
slag was to be ground toa gritty powder, mixed with a 
soluble silicate, such as silicate of soda and lime, 
and filled in either in the state of hardened 
bricks of the same material cemented together by 
that material, or directly as a stiff mud carefully rammed 
in. In either case the whole would, after a few hours or 
days, set into one coherent mass of dense, tough, and 
incombustible material. We are not here concerned with 
the fate of the proposal, although we may perhaps, at a 
future period, revert to it in more detail. It was not 
rejected, but the offer to try the invention was accom- 
panied by such conditions that the proposer deemed it 
prudent at once to decline. Our object here has been 
simply to present an illustration of the unlooked-for and 
varied circumstances under which slag products and 
soluble slag silicates as cements may be employed. 


THE INSPECTION OF PUBLIC BRIDGES. 

Ir every time we passed over a bridge we were aware 
of the exact proportion which the total weight upon it at 
that time bore to its breaking weight, we might not always 
feel comfortable; and although we should not be obliged to 
imitate the example ofour American friends, whooccasionally 
upon a train approaching some exceptionally ricketty struc- 
ture, get out and prewne it on foot, or, as the safest plan, 
allowitto precede them, yetsome very timorouspersons might 


have reason to wish themselves well over. Although the 
existing working examplesofourrailway bridgesarecertainly 
more severely strained now than formerly, yet it is not from 
them that danger is to be apprehended, Our really in- 
secure bridges, of which there are a great many more than 


egret eased. 
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people imagine, are those which have in the tirst instance been 
constructed by utterly ignorant and incompetent persons, 
and, secondly, that have never been properly inspected or 
efficiently tested. If we add to these unsatisfactory condi- 
tions the fact that they are never examined nor repaired 
until they are veritably ix ariicu’o mortis, and that such 
repairs are executed in a perfunctory and parsimonious 
manner, we may gain a very good idea of the cause of such 
a deplorable catastrophe as that at Bath. 

As we have alluded to the increase of strain which the 
progress of mechanical and locomotive engineering no 
doubt brought upon our railway-bridges, it will be well to 
make a few remarks upon that subject. The old rule for the 
load to be allowed for in designing railway-bridges was 
one ton per foot run for each line of way, and this was 
irrespective of the span of the bridge ; or, in other words, 
irrespective of the proportion between the statical and 
dynamical loads. At present engineers assume from one 
and a-quarter to one and a-half tons for the same unit of 
length. In any case, the rule is not an accurate one, inas- 
much as it does not take into consideration the weight of 
the standard engine with respect to its wheel base. If 
two engines weigh exactly the same, but one has a shorter 
wheel base than the other, the one will bring a greater 
concentrated strain upon a bridge, particularly one of small 
span, than the other. Hence it is that the cross girders 
of a railway-bridge are sometimes so heavily strained. 
The effect of this concentrated load upon a bridge of small 
span would be more serious were it not that the continuity 
of the permanent way tends to bring about a more uni- 
form distribution of the resulting strain. Besides the 
mere increase of weight in both the permanent way itself 
and the engines and rolling stock, there is another very 
important consideration which adds to the increased stress 
brought now upon railway-bridges erected many years 
ago. Itis the greater speed at which all descriptions of 
trains are run, thus generating a considerably higher 
impactive force, and very materially augmenting the strain 
upon bridges of moderate span. These facts being so, it 
might be asked, how it is that the bridges in question bear 
the increased strains? Why do they not break down? In 
answer to this, it must be borne in mind that because the 
material in a bridge is strained nearly up to or even 
beyond the safe working load, it does not follow that it 
should break down. There is a margin, or there ought to 
be one, between the safe working of every 
engineering structure and the actual art load, which 
permits of some over-straining upon two conditions. The 
conditions are that the excessive or overstrain should 
not exceed the limits of elasticity of the material, and 
should not be repeated too frequently. It has been appa- 
rently proved by experiment that the alternate imposi- 
tion and removal of strain upon wrought iron girders may 
be prolonged indefinitely so long as the limit of one-fourth 
of the breaking strain of the material is not surpassed. It 
has not, however, been determined, with regard to similar 
compound iron structures, what law exists, if any, with 
respect to the excess of strain above this working factor, 
and the number of repetitions which may be made of it 
with impunity. While, therefore, a wrought iron girder 
may be strained with impunity once in a way, so to speak, 
nearly up to the limit of elasticity of the material, a very 
few repetitions of the strain, especially if they took place 
within a short interval of time between each of them, 
would infallibly cause the downfall of the structure. 
With a load of two-fifths of the breaking weight, a rivetted 
wrought iron beam, under experiment, broke with about 
five thousand alternations. The proportion of two-fifths is 
not far from the limits of elasticity. Bridges, whether 
railway, road, or foot bridges, are not to be judged respect- 
ing the excessive strains to which they may be subjected 
altogether by the standard of the experiments alluded to. 
In the latter case, the successive impositions and removals 
of the weight were carried on night and day without 
intermission, whereas in the case of bridges a considerable 
interval of time supervenes between the successive 
impositions of the load. In one instance the structure has, 
if we may so employ the term, time to recover from the 
shock ; in the other, the successive shocks were repeated 
so closely after one another that they were almost 
continuous. 

The other class of bridges we have to deal with is one 
which has lately been brought prominently into notice by 

..the fatal results which attended its downfall, Under 
this category may be included a large number of public 
road bridges in the country, the strength of which, even if 
they were newly-erected structures, would be far below 
that required at the present day. The bridges which pro- 
bably are relatively weaker than others are those con- 
structed many years ago, which earry the ordinary traffic 
along our country roads. Some of these are built of stone, 
some of brick, some of timber, and some constructed of 
the three materials. It is ible that many examples 
of the first of these would support with safety the passage 
of a heavy traction engine or steam roller, but there is no 
question that those belonging to the second descriptions 
are quite inadequate to carry so great a load with safety. 
We know from personal inspection that there are numerous 

mblic road bridges in the Fen districts and elsewhere 

uilt altogether of brick, or partly of brick and partly of 
timber, which are not only totally unable to carry the load 
we have alluded to, but whose downfall is merely a 
question of the transit of a load little heavier than 
that to which the structure has hitherto been sub- 
jected. As an instance corroborating our remarks, we 
may refer to an accident which happened last year near 
Godalming. The bridge, which was over a canal, gave 
way under the passage of a traction engine, which fell 
upon the unfortunate driver and literally buried him in 
the bed of the canal. 

A little consideration with regard to the public bridges 
erected in and near the metropolis will | to the con- 
clusion that there is no definite standard adopted by the 
authorities with respect to what should be the strength of 
a public bridge. If we are to judge from some of the 
examples spanning the Thames, especially those of recent 

construction, it would appear that almost carte blanche is 








granted so far as the strength is concerned. All that is 
required to be done seems to be to build the bridge of such 
and such a strength, and then to affix a notice board at 
each approach, specifying the maximum load which the 
bridge is assumed to be able to carry. A glance at some 
of these notice boards will at once indicate how inadequate 
are the structures to which they belong to serve as con- 
necting links of great thoroughfares. The strength of 
bridges of this description evidently depends upon the 
funds at the command of those erecting them, instead of 
it being made a sine qué non by the authorities that unless 
there be funds sufficient to construct the bridge of a given 
strength, it should not be built at all. There can be very 
little doubt, assuming the weight of vehicular traffic to 
go on increasing in the same proportion as it has done 
within the last few years, that many of our metropolitan 
river bridges will be found in future to be very deficient 
in strength. 

If we now turn our attention to the most recent example 
of a public bridge erected within the limits of the jurisdic- 
tion of the Metropolitan Board of Works, we shall find 
that a very different opinion prevails respecting the 
strength of public bridges. The example referred to is the 
bridge in the Hampstead-road, which was opened for 
traflic a few mouths ago. The span of the bridge, which 
is very slightly on the skew, is 51ft., and for comparatively 
so small a span the quantity of material appears excessive, 
both in the flanges and in the web. Admitting, as is no 
doubt the fact, that there is a redundancy of material in 
this structure so far as its present duty is concerned, it is 
probable that the extra margin of strength allowed may 
not be more than future exigencies may demand. At any 
rate, in this instance the authorities are on the right side, 
and may be congratulated on being exempt from all 
reproach reflecting upon the strength of bridges con- 
structed in accordance with their rules and data. 

The inspection of public bridges must necessarily include 
the operation of testing them, and in order to test them 
some fixed standard of strength must be adopted, to which 
the designer must adhere. What this standard should be 
is not of so much importance, as that there should be 
some standard prescribed. Whether this standard should 
be the same for all descriptions of public bridges, or 
whether it should be modified to suit particular examples, 
is a question to be settled by the proper authorities. 
To the standard of strength, whatever it may be, all 
future bridges ought to conform, and all present structures 
which are below it should be strengthened, so as to come 
up to it. Ifthe latter condition cannot be fultilled, the 
bridge ought to be pulled down and replaced by a new 
one. This inspection, which we strongly advocate in the 
interests of the public, should be carried out by thoroughly 
competent engineers, should be conducted in the strictest 
and most impartial manner, should be confined to the one 
object, and should be retrospective as well as prospective. 





THE AMERICAN PATENT OFFICE. 

“Tr is an ill wind that blows nobody good,” says the old 
proverb, and the recent fire at the Washington Patent-office 
may, perbaps, furnish another illustration of its truth. The 
number of models destroyed was very large, and inventors are 
beginning to ask whether this is not a good opportunity of alter- 
ing the law by the remission of the clause obliging the deposit of 
a model with the specification. This requirement is peculiar to 
America, and in the case of a complicated machine is very 
burdensome for the inventor. The legal force of the model, too, 
is somewhat peculiar. It forms no part of the specification, and 
cannot, we believe, be put in evidence. Had the fire destroyed 
the official documents and indexes the system of preliminary 
examination would perforce have been stopped tov, for a time at 
all events, and perhaps entirely. 


RESTRICTED PRODUCTION, 

THe Miners’ National Association bas called a Conference for 
December, in Manchester, “to adopt some general means of 
restricting the output of coals, either by a total cessation of 
labour for a given period, or other course, so as to not only pre- 
vent further reductions in wages, but a means to get a better 
standard of wages for the miners of the whole country.” Pre- 
paratory to the Conference, Mr. Macdonald, who has for some 
time been persistently recommending this course, addressed 
what is termed a district meeting of colliers. Speaking 
at Wigan 6n Monday in connection with the Lancashire 
and Cheshire Miners’ Association, he took upon himself to 
lecture Mr. John Bright, who, in regard to the relations of 
employer and employed,” he declared, had “ always been wrong.” 
If the course which Mr. Macdonald recommends should be 
adopted by the colliers of the United Kingdom, it will work 
nothing but evil, not alone to the colliery interest, but to all the 
rest of our great national industries who, being steam users, 
depend so much upon a cheap and plentiful fuel s»pply. Fur- 
ther, in a year during which it is computed that for bread alone 
the people will have to pay more by fifteen millions sterling than 
they paid last year, it will be a serious matter if they are likewise 
compelled to pay proportionately more for firing. If they 
should, they will have their own friends to thank for it. 
It is gratifying that in this movement Mr. Macdonald has 
not the sympathy of the other working class representative in 
the House of Commons. Mr. John Burt, the member for Mor- 
peth, we all know, is legitimately an operative member. Mr. 
Burt makes no secret of his disapproval of the views which 
Mr. Macdonald promulgates. Speaking on Saturday night at an 
important meeting of colliers held in Newcastle-upon-Tyne, 
when he did his best to induce the Northumbrian miners to act 
upon the recommendations appended to the recent award of Mr. 
Herschell, Mr. Burt declared that “ restriction of labour was scien- 
tifically unsound. Instead of its removing the difficulties with 
which they were at present burdened, it would, in his opinion, 
only intensify and make them more intolerable.” 


RAILWAY AMALGAMATION, 


TuE reported projected alliance of the Great Northern and 
Midland Railway Companies for the purpose of acquiring the 
lines of the Manchester, Sheffield, and Lincolnshire Company 
has been the source of much rumour and conjecture during the 
past week, and is likely to form the leading subject of railway 
contention during the forthcoming parliamentary campaign. 
The lines of the Sheffield Company are, as most people know, 
of considerable extent, and comprise, besides the main line from 
Manchester to Sheffield and thence to Grimsby and New Holland 
—whence there is a packet service with Hull—lines from 
Penistone to Barnsley, Doncaster, and Keadby, a branch 





from Barnetby on the main line to Lincoln, as well as 
another branch from Redford to Lincoln, a recently doubled 
line from Sheffield to Barnsley vid Chapeltown, besides 
numerous short lines, mineral branches,and curves. At Grimsby, 
too, the company has docks which have cost a couple of millions 
of money, and which not only accommodate an immense fish and 
timber traffic, but also serve for the company’s fine fleet of 
steamers runuing thence to Antwerp, Rotterdam, and Hamburg. 
Despite all these advantages, however, the Sheffield Company 
has never paid areally good dividend, mainly owing to the heavy 
capital charges with which it is saddled. Its system is so laid 
out, nevertheless, that it serves as the readiest, and, to a certain 
extent, exclusive outlet for the South Yorkshire coal traffic to 
London and the Eastern Counties ; hence the eagerness which 
has on more than one occasion been exhibited by larger companies 
to acquire an alliance with it. The natural destination of the Shef- 
field Company would seem to be its amalgamation with the Great 
Northern, which is already its carrier to London,and which has for 
many years exercised running powers for express traffic between 
Retford, Shettield, Huddersfield, Manchester, and Liverpool. 
But the opposition of the Midland, which also has running 
powers from Ardwick to Barnsley, and from Shireoaks to 
Retford, would doubtless prove too strong for the success of any 
such scheme, and it is now suggested that both should try to 
persuade Parliament that they might absorb the Sheffield 
company, in the face of the strenuous opposition which is 
certain to be offered by the London and North-Western, the 
Great Eastern, aad other companies, not to mention the 
Sheffield manufacturers, Yorkshire and Derbyshire coalowners, 
and others whose interests would be likely to suffer by any 
monopoly such as would thus be brought about. It is 
highly probable that the interests of railway shareholders— 
particularly of those interested in the Sheffield Company—would 
be well served by the carrying out of this plan, but it is, we 
think, most improbable that Parliament, which forbade the 
union of the London and North-Western and the Lancashire and 
Yorkshire, will permit the combination to be effected, 








REVIEW. 


A Practical Treatise on the Manufacture and Distribution of Coal 
Gas. By Witttam RicHanrps, C.E. Spon, London and New 
York. 1877. 





[Conc.upine Norice.] 


Mr. Ricnarps devotes a long chapter to coal. He is by 
no means content to deal with it from a chemical or com- 
mercial point of view only. He enters at some length upon 
the various theories by which its formation is explained, 
and he-supplies a history of its early use, which last, with- 
out containing anything very novel, supplies information 
which is for the most part sound and likely to prove 
interesting, even though it presents no features of special 
utility to the gas manager. It is hardly necessary to say 
that our author has not overlooked so important a subject 
as the selection of coal suitable for gas-making purposes. 
{t is a littie remarkable, however, that he gives no instruc- 
tion for making a simple analysis of any sample of coal, 
although the operation presents but insignificant difficulties 
when the investigation is confined within such limits as 
the gas manager need not go beyond. “In the absence of 
means of analysing any particular quality of coal we must 
therefore endeavour to arrive at a knowledge of its quality 
from its external appearance.” Mr. Richards gives no 
instructions as to how this can best be done in his own 
words, preferring to quote those of Mr. James Paterson, 
of Warrington. We have not space to reproduce all that 
Mr. Paterson has written on this subject. It will suffice 
to say that he attaches the highest importance to the gas 
manager's well-known test, namely, the colour of the streak 
or mark made on a lump of coal when a blunt point of any 
kind,-or even the thumb-nail, is drawn over its surface. 
“The eroded surface will present either a dull brown, 
brown inclining to black, black inclining to brown, dull 
black, bright black, or lustrous appearance. It will in- 
variably be found that coal possessing either of the two 
former characters yields gas of rich quality, and the more 
the streak approaches to a brown blouse. the greater will 
be the percentage of hydro-carbon under distillation.” A 
very comprehensive and valuable set of tables of the gas- 
making and lighting powers of a large number of coals 
from various districts will be found in this chapter. They 
have been prepared by Mr. Paterson, Mr. Hislop, and Mr. 
Thompson. The finest cannel mentioned is that from 
Dykehead, Airdrie, Lanark, which gives 13,126ft. of 
38°71-candle gas per ton. Another fine cannel is that from 
a 4ft. Wigan seam, giving 17,300 cubic feet of 30-candle 

rton. Our author very properly calls attention to 
the fact that in estimating the value of a gas coal it is 
essential that its coke-producing powers must not be over- 
looked. Thus the coal last named above is excellent, 
giving no less than 920 lb. of coke per ton, which coke is 
good not only for heating retorts, but for sale ; whereas 
another cannel, giving 13,000ft. of 27°75-candle gas, 
although yielding practically the same weight of coke, is 
really a bad coal, as the coke contains so much ash that it 
can neither be used for heating retorts nor sold. A cannel 
is also mentioned which gives 8000ft. of gas, and, curiously 
enough, no coke whatever, the whole burning to ashes in 
the retort. Such a coal is, of course, entirely useless to gas 
companies. 

The chapter on carbonisation is long, elaborate, lucid, 
and on the whole satisfactory. A deal is said con- 
cerning the mechanical charging and drawing of retorts, 
and our author expresses surprise and regret that the 
system of hand labour adopted in the early days of gas 
lighting should still be retained. The truth is that no 
perfectly satisfectory substitute for human labour in this 
direction has yet been found, all the various schemes which 
have hitherto been tried having some latent defect, which, 
coming out sooner or later, prevents the extended adoption 
of the a tus. In time we presume that the difficulties 
which lie in the path of invention, and which are all of a 

urely practical or commercial character, will be overcome. 
ut the mechanical working of gas retorts appears to be 
be now in the same position as the mechanical firing of 
ilers; that is to say, a certain measure of success has heen 
achieved by various inventors, but no result which'can be 
called conclusive has yet been reached. 
Tn dealing with the setting of retorts, Mr, Richards gives 
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a sketch of the history of the subject, from which it appears 
that some very curious devices indeed were at one time pro- 
posed or used for the distillation of coal. It is remarkable 
that men who were in many respects eminently practical, 
should fail so often to have seen that these inventions 
could not possibly be made to comply with the conditions 
under which alone gas-making can be carried on success- 
fully. As an example, we may cite Clegg’s web retort, 
which in some respects resembles Jukes’ furnace, the coal 
being continually fed to the retort by an endless web or 
chain of closely set bars. This proved to be a complete 
failure, the bars burning out, breaking, and becoming dis- 
torted. Jukes’ grates do not suffer in this way, because 
the bars are kept cool by the rush of cold air between 
them to the fire; but in Clegg’s retorts it was, of course, 
essential that air should be excluded, the bars consequently 
became hizhly heated, with the results we have named. 
All this ought to have been foreseen by a man of Clegg’s 
abilities, but he was so far from anticipating any difficulty 
that we find him speaking in the highest terms of his in- 
vention as “a system of great economy, and by far the 
most scientific process yet adopted for making coal gas.” 
The estimated make was 12,000ft. of 19-candle gas 
from a ton of Newcastle coal. He entirely failed to see 
that, even though the apparatus had worked as well, and 
lasted as long as he intended, the coke would have been 
unsaleable, because the stratum of coal carried by the 
web grate would not exceed half an inch or so in thickness, 
and it would be difficult to find a lump larger than a 
walnut delivered from the retort. 

Mr. Richards holds opinions concerning the setting of 
retorts which are opposed to the convictions of many able 
gas managers, but he supports his arguments very fairly 
and with considerable force. There is a considerable diver- 
sity of opinion as to the best method of setting retorts, but 
those who are quite impartial and attend only to results 
wili find that so long as certain general principles are 
attended to, diversity in practice in other respects is not 
necessarily followed by diversity in the cost of distilling a 
ton of coal. The essential points to be observed in setting 
retorts is that they shall be uniformly heated, and that as 
little heat as possible shall be wasted. The retorts, whether 
of iron or clay, are set in ovens, in the centre of the bottom 
of each of which is a small grate to burn the coke required 
to heat the oven. Under this grate is fitted a water-pan, 
into which the ashes from the fires fall. Before going fur- 
ther, we may call attention here to a very common error 
which Mr. Richards shares with many others. Speaking 
of this water:—“ The steam from the ash-pans is likewise 
decomposed when passing through the incandescent fuel, 
and is resolved into its two gases, oxygen and hydrogen, 
and becomes also a source of heat.” Now, as a matter of 
fact, it becomes nothing of the kind. It is quite true that 
a pound of dissociated hydrogen will on being oxidised 
again give out some 62,000 units of heat, or, say, four times 
as much as a pound of coal; but to dissociate it, precisely 
as much heat must be imparted to the water from which 
the hydrogen is derived as the latter can return when it is 
once more combined with oxygen. For this reason water 
can never be utilised as fuel. 

The process of heating a gas retort oven presents some 
peculiarities, which are worth notice. Thus, for example, 
the coke fire is very deep, because the object had 
in view by the gas manager is to produce the largest 
possible quantity of heated air, and this is best and most 
economically accomplished by causing it to pass through a 
very thick bed of incandescent fuel. This air then cir- 
culates round the retorts and, heating them, the fuel 
within is carbonised. The whole process is quite unlike 
that of making steam or heating a puddling furnace. 
In the first case, we do not want hot air; we want fiame 
and radiant heat. The same truth holds good of iron fur- 
naces; but in making gas a temperature below that re- 
quired for making steam or heating iron suffices, and 
the conditions under which combustion is carried out are 
so far different. Many gas engineers, when constructing 
retort ovens, throw a firebrick arch over the grate, so that 
radiant heat is quit excluded, so far as the coke is concerned, 
from the interior of the oven. In the brick arch apertures 
are formed, through which the heated air makes it way 
among the retorts. To this arrangement Mr. Richards is 
strongly opposed:— 

Prior to the general adoption of clay retorts, one of the most 
forcible arguments against their use, which was advanced with 
perfect reason, was founded on the nature of the material eutering 
into their composition, being as it is among the chief non-conductors 
of heat. This admitted, it is evident that an excess of non-conduct- 
ing material, either in the formation of the retort, or in the parts 
immediately adjoining them, asin the arch over the furnace, or 
thick walls abutting against the retorts, must be prejudicial to 
economical working. Some engineers pretend, however, when 
once the arch is heated, that no further obstruction exists to the 
passage of caloric. That this is erroneous, is made evident by the 
arch slabs and shield tiles which were formerly placed tv protect 
iron retorts from the direct action of the heat, which object, by its 
means, was effectively accomplished. If, therefore, this non-con- 
ducting material obstructed the passage of the heat in one case, it 
must have the same effect in the other. From these remarks it 
must be observed, therefore, that any impediment or obstruction 
existing between the point of combustion and the retorts, must 
entail unnecessary expenditure of fuel. The importance of this 
will be understood by observing the interior of a setting having an 
arch over a furnace, with nostrils for the indirect passage of the 
caloric, when tbe difference of temperature beneath and above the 
arch is very marked, whilst the current of caloric rushing through 
the nostrils clearly indicates the serious obstruction presented to 
direct conduction, and the action of the heat at these points is 
often sufficient to fuse the retorts, 

Now, we have no intention of arguing that brick arches 
such as those to which our author objects should always 
be used ; but whether they are right or wrong, it is at 
least certain that they are not wrong in the way stated in 
the preceding passage. We may, in the first place, point 
out that no gas ‘manager believes that clay retorts waste 
fuel as compared with iron retorts because iron conducts 
heat better than clay ; so that one of our author’s illustra- 
tions or arguments really is beside the mark. No one, 
however, will deny that the arch prevents the direct radia- 
tion of heat into the oven. But what then becomes of the 
heat which Mr. Richards says is wasted? Waste means 
dissipation of something in a way which is not remunera- 





tive. If Mr. Richards’ arguments against the furnace arch 
means anything, they mean that a very considerable pro- 
portion of the whole heat produced by the combustion of 
coke is radiant. But heat, once produced, cannot be annihi- 
lated. What, then, becomes of the heat which we are told is 
wasted? Wasted in what direction? How doesit escape? 
It can only be beaten back from the intrados of the arch 
on to the fire again, which it would make all the hotter, 
unless, as is really the case, it is communicated to the air, 
which afterwards conveys it to the interior of the oven; 
and that this is the case Mr. Richards himself tells us, 
though not in so many words, when he points out that the 
“caloricrushing through the nostrils” willsometimes fuse the 
retorts in places just over them. Brick arches may be bad 
or they may be good. ‘There is a wide diversity of opinion 
on the subject ; but, bad or good, we do not believe that 
when properly constructed they can cause any additional 
consumption of fuel, as will, we think, be understood, if it 
is borne in mind that the work of the burning coke, espe- 
cially in ovens containing many retorts, solely consists, not 
in heating retorts, but in heating air, which in its turn 
heats the retorts. The very first plate in Mr. Richards’ 
book shows “ Retort setting for works of the first magni- 
tude.” We have here eight D-shaped retorts set in each 
oven in such a way that it is impossible they can get any 
radiant heat whatever directly from the incandescent fuel. 
Mr. Richards tells us that this arrangement is only per- 
missible, because in large works there is always plenty of 
coke available for fuel. This may be, but it is much to be 
regretted that he has not given any figures to prove that 
the arrangement would be much more costly to work than 
that shown in Plate 5, where five retorts are set without 
any brick arch. Assuming, however, that our author is 
right, it is again matter for regret that he has not told us 
where the heat wasted has gone to. For, once produced, 
it must go somewhere, either to the retorts or the external 
atmosphere ; and we confess it is difficult to see how the 
brick arch can convey it to the latter. Having thus taken 
exception to our author’s views concerning retort setting in 
one respect, we hasten to admit that in all other respects 
his views on this subject are exceedingly sound. The 
examples of retort settings he has chosen are well selected, 
and the plates showing them so clear and well executed, 
that they are in the fullest sense instructive and 
intelligible. 

If we had ample space at our disposal we would willing] 
dwell on the chapters in which Mr. Richards deals wit 
the details of the manufacture of gas, but this is out of the 
question. We have said enough to indicate the general 
character of the book, and we must confine our remarks 
for the future to little more than indicating its contents. 

Assuming that coal has been carbonised and the result- 
ing gas washed and purified, we have next to store it up for 
use in gasholders, and to the construction of gasholders 
Mr. Richards devotes a great deal of space. The gasholder, 
or, as it was once called, the gasometer, has a history, and 
this history our author recounts very pleasantly. Lavoisier 
appears to have been the first to describe a gasholder iden- 
tical in principle with that now used. This description 
was the subject of a paper presented by him to the 
Académie des Sciences in 1782. In this communication is 
a drawing showing a square tank containing a square gas- 
holder counterbalanced. The tank contains water, and 
the gas is admitted and withdrawn through two pipes. 
In a work which Lavoisier published in 1789 he says:—“ I 
have given the name of gasometer to an instrument of 
which I am the inventor, and had made with the object 
of producing a continuous and uniform supply of oxygen 
for experiments on fusion.” The difficulties met with by 
the early gas engineers in constructing tanks at a time 
when cast iron was enormously dear, and hydraulic 
cements hardly known, are graphically described by our 
author. The Chartered Company were once so hard up 
for a tank that they actually purchased a second-hand 
brewer’s vat, and fixed it at one of their stations. 
Clegg invented a most ingenious rotary gasholder, which 
seems to have first suggested the modern wet meter. 
Brick tanks did not come into anything like regular use till 
1818. Contrast these early efforts with the gasholders in 
use now, and we see what less than half a century has 
brought forth. The largest gasholder in the world is at 
the Fulham station of the Gaslight and Coke Company. It 
was designed by Mr. N. F. Kirkham. It is telescopic, 
233ft. in diameter, and rises to a height of 66ft. Other 
holders designed by the same gentleman for the old 
“ Tmperial ” Company at Hackney are telescopic, the outer 
holder being 200ft. in diameter, and the inner 197ft. To 
fill one of them with gas requires 220 tons of coal. The 
weight of the gas would be about 33 tons, and the rising or 
floating power of the gas would be about 40 tons. The 
daily operation of filling one of these holders represents the 
yearly work of a town of 1500 inhabitants. 

Meters in all their best forms, photometers and their use, 
are fully dealt with, and then our author addresses him- 
self to the distribution of the gas which has been made, 
purified, stored, and tested. The more important of the 
questions involved in the laying of mains and distributing 
gas are fully considered. . Richards has, it appears, 
taken a great deal of trouble to find out what length of 
gas main is really laid in London. There is reason to 
believe that in the metropolis there are 2100 miles of 
streets. It is very difficult to get at precise figures con- 
cerning the mains, but our author does not think it far 
wrong to say they are 2150 miles long. This gives only a 
little over half a-mile to 1000 inhabitants, whereas in 
provincial towns there is a mile to a mile and a-half per 
1000 souls. The 2150 miles we have mentioned do 
not include 500 miles of dead mains, which, although dis- 
used, have never been taken up, so that altogether the 
gas mains of London, alive and dead, are long enough to 
reach from Ireland to America. 

The methods to be adopted in burning gas to the best 
advantage have not been overlooked by our author, who 
has also something to say about “ residual products,” and 
some other matters. The work is brought to a close by 
several descriptions of existing gasworks, small and large. 
In taking leave of Mr. Richards, we can only repeat what we 





have already said, that he has done his work very 
thoroughly, and produced the best of the very few books 
on the manufacture of gas which are worth a place in an 
engineer's library. 








THE SOCIETY OF TELEGRAPH ENGINEERS. 


TuIs society held a special general meeting on Wednesday, the 
31st ult., in order to hear Professor Graham Bell describe the 
history of his researches in the transmission of sound by electricity, 
Prof. Abel, the president of the Society, presided, and with but 
few words introduced Prof. Bell to an expectant and very large 
audience, 


Prof. Bell stated that while a youth in Edinburgh he had been 
engaged in a series of experiments with his father to determine 
the movements of the v. organs when pronouncing vowels. He 
was, however, afterwards informed by Mr. A. J. Ellis, F.R.S., that 
not only had these motions been determined, but that they had, 
to a certain extent, been artificially produced by Helmoltz. Prof. 
Bell was thus Jed to a closer study of electricity and magnetism, 
He described the means employed to reproduce musical sounds, 
viz., vibrating reeds of metal tuned to certain notes making and 
breaking contact, thus alternately sending and stopping the current. 
These vibrations are exactly reproduced at the distant station by a 
reed tuned to the same note. The lecturer mentioned that in his 
experiments he had been led to distinguish six different species of 
electric currents, which he designates intermittent, direct and 
inverse ; pulsatory, direct and inverse; and undulatory, also direct 
and inverse. Of these other investigations have distinguished 
intermittent and pulsatory, but none, so far as he was aware, 
except himself, had utilised the undulatory. 

The first experiments for reproducing sounds were made with 
vibrating reeds, and has the defect that the signals could only be 
sent in one direction. This difficulty was overcome by using an 
induction coil which allowed signals to be sent in both directions. 
Theory, however, pointed out that not only one sound could be 
sent along the wire at a time, but that even forty or fifty separate 
sounds could be transmitted at once ; yet in practice he was never 
able to send more than six or seven, and even this number with 
difficulty. The reason of this was simply explained—sound being 
propagated by waves, the waves as produced interfere with each 
other, lengthening in some cases, shortening in others, but if more 
than six or seven sounds were attempted, instead of getting 
distinct notes one continuous sound was produced. ‘This inter- 
ference reached its maximum when using the intermittent 
current, and therefore the multiplication of signals was limited, 
as is also the case when using the pulsatory current, but there is 
a marked difference when using the undulatory current, the sound 
curve is certainly changed but it does not disappear. 


Seeing, then, that musical sounds could be transmitted, the first 
form of telephone was an arrangement of strings like that in a 
harp, for it was supposed that when a sound was produced near 
the strings a sympathetic movement of the string tuned to the 
corresponding note would take place, and this would be trans- 
mitted along the line, giving rise to a similar note at the further 
end. Owing to the expense of constructing such an instrument, 
it was not proceeded with. Then Helmoltz’s experimental 
researches, in producing the vowel sounds, came to the rescue, and 
we have the first forms in which a vibrating diaphragm is used. 
The mechanism of the human ear was carefully studied, and it was 
noticed that the membrane moved with the same waves is very 
disproportional as regards weight with the voices which it sets in 
motion. A human ear was prepared and experimented with, and 
after some difficulty the vowel curves produced by the movement 
of the voice were accurately represented. An electro-magnetic 
coil was now used with a diaphragm in the front of the wire core, 
to which was attached a small piece of iron. The movement of 
this small piece of iron caused variations in the induced current 
in the coil, and a step forward was registered. Prof. Bell gave 
some of his experiences and those of friends during these experi- 
ments, and showed that hope and expectancy caused the listener 
to fancy he could distinguish sentences when probably the sentences 
were not uttered. However, the movable piece of iron was 
enlarged, the diaphragm itself gave way to the iron alone, the 
wire core of the magnet was exchanged for a permanent stud magnet, 
thus allowing the battery to be altogether dispensed with, the 
coils instead of being continued along the whole length of the 
magnet, gradually grew smaller and smaller, till now they form a 
narrow band at one end of the magnet. All these proceedings 
were the cause of improvements in the quality of the sound trans- 
mitted. The voice waves impinging on the movable piece of iron, 
cause it to vibrate, the vibrations cause it to act on the electro- 
magnet at varying distances, and hence induces a varying strength 
of current which, transmitted, acts upon similar instruments at 
the other end—reproducing the sound waves, and hence the sounds 
in the ear. 

The lecture was illustrated by a large number of diagrams 
thrown on the screen, and the audience listened and heard the 
reproduction of the notes of ‘‘ Auld Lang Syne” played in another 
room. A cordial vote of thanks, proposed by Mr. Latimer Clark, 
C.E., and seconded by Mr. W. A. Preece, C.E., was carried with 
applause, 








THE SALFORD BorouGH ENGINEER. —At a special meeting of the 
Salford Town Council, held on Wednesday last, Mr. Arthur Jacob, 
engineer to the Corporation of Barrow-in-Furness, was elected to 
fill the appointment lately vacated by Mr. Fowler. 


Kine’s CoLLEGE ENGINEERING SocreTy.—At an ordinary 
meeting of this society, held on October 26th, Professor J, 
Tennant, F.G.S., in the chair, a discussion was held on the 
several appliances for the pavements of roads. The discussion 
was opened by Mr. Guinuess, who gave a general description of 
the macadamised road and the steam roller. Mr. Alliman gave 
some useful information in reference to the asphalte and wood 

avements, and described the construction of roads in Russia. 

Ir. Samuel described the ancient Roman roads, and suggested 
that a macadamised road, consisting of broken granite and pitch, 
used in the same manner as the granite, would be very useful in 
places where the traffic was not too great. Professor Tennant, in 
summing up, said that the subject was of great importance, espe- 
cially where so vast a population as that of London was concerned. 
He first referred to the alterations in transit which had resulted 
from the introduction of the | tive, and as an illustration of 
the progress made, he stated that when he first came to London 
it took him thirty hours and cost him 30s, to travel the distance, 
which now occupied only four hours, at a cost of 10s. The Strand 
at that time was paved with boulder stone, similar to the present 
pavement of Scotland-yard. Wood pavement was introduced 
about thirty years ago, but was soon discontinued on account of the 
exhalations which arose from it when saturated, and which tended 
to produce fever. The Professor then proceeded to examine the 
advantages and disadvantages of wood pavement. He said that 
four years was the longest time that it has been found to last in 
London, and that it was twice or three times as expensive as 
granite. The expense of the present granite pavement of the 
Strand was 17s. 6d. per square yard, but formerly, when large 
stones were used, it only cost 15s. per square yard. It was found 
that horses could not get a thorough foothold on the larger stones, 
and resort was consequently had to the present material. Amongst 
the disadvantages which had presented themselves since the intro- 
duction of wood pavement was the increase in the number of 
accidents, which had occurred chiefly on the noiseless approach. of 
Hansom cabs and other vehicles. At the conclusion of the dis- 
cussion a hearty vote of thanks to Professor Tennant for his 
valuable and useful address was unanimously carried, 
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INDICATIONS OF THE MOVEMENT OF WATER 
IN THE CHALK FORMATION. 
By Mr. Batpwin LatHaM, M.LC.E., F.G.S.* 


Ir is a matter of considerable importance to the engineer that he 
should be able to determine with accuracy the direction of the 
flow of underground water, as both the volume and quality of the 
water to be procured at a particular spot in well-sinking depend 
upon knowing the extent of the contributing area and the direc- 
tion of the flow of the water. A very large number of observations 
have been made by different persons on the relative height at which 
the water stands in wells in the chalk formation. The Rev. James 
Clutterbuck, Mr. John Evans, F.R.S., Mr. J. Lucas, F.G.S., the 
author, and others, have shown by direct measurement that the 
water in the chalk and other geological formations does not stand at 
what is termeda water level, and what is known as the water level 
of subterranean water is usually a line having a considerable 
declivity. 

The very fact of water standing at such a declivity is clear evidence 
of movement, and the observed declivity is called the angle of fric- 
tion, or the t of the resist of the water in moving 
through the strata, just the same as the fall in the surface of an 
open stream is the measurement of the resistance the water meets 
with in its passage down the channel of the stream. It was 
pointed out by Professor Prestwich, some years ago, that subter- 
ranean water is governed in its movement by the same laws as 

te surface streams. The more the question of movement of 
subterranean water is investigated this is found to be the case. 
The greatest elevation of the subterranean water is usually found 
under the highest lands, and the least elevation under the lands 
having the lowest level. The flow of water laterally is from the 
hills to the valleys, and longitudinally down the valley lines; 
therefore, as a general rule, the flow of subterranean water 
conforms to the surface falls of the country. There are, however, 
exceptions to this rule, as the author has found in several instances. 
An examination of a district having a number of contributing 
valleys shows very clearly that the subterranean water moves down 
the subsidiary valleys into the main valley, and the confluence of 
tLe streams produces identically the same effect in the underground 
channels as is observed by the junction of two steams, or the water 
flowing in two pipes. The increase of the volume of water brought 
into a main subterranean channel from a subsidiary valley elevates 
the surface of the water at the point of junction. This is clearly 
indicated by the longitudinal section of a main valley joined by 
contributary valleys at various points. Taking any one of these 
examples, it is found that if a line is drawn from the surface of the 
water, at « point above where a junction is known to take place, 
with the surface of the water at another point below where the 
junction is effected, the result shows that at every period of the 
year, and whether the water is rising or falling, that there is a 
considerable convexity in the longitudinal section of the water 
at the point at which water is received. A number of examples of 
this character are shown in making careful sections of the chalk 
valleys south of Croydon, particularly in a valley about eight miles 
long, extending from Caterham to the river Wandle at Croydon. 
Not unfrequently we find one valley runs across another, and such 
continuity of the surface may be observed which might lead to the 
supposition that the flow of subterranean water is continuous down 
the valleys. This, however, is not always the case, as is clearly 
shown by a section made above Croydon, in the neighbourhood of 
Smitham Bottom, in the valley line between Merstham and 
Croydon. It might be supposed that the water flows from Merstham 
to Croydon, but this is not so, for the cross valley at Smitham 
Bottom intercepts the water, and conveys it away in another direc- 
tion. This abstraction of the water is clearly indicated by the 
depression in the water-line at the point where the water leaves. 
A line drawn from a point in the water-line, above the point of 
abstraction, to a point in the water line below this point shows, 
during all periods, a concavity in the water surface at the point of 
abstraction. Where such a depression is observed it is evidence of 
the abstraction of water. Just the same is observed by pumping 
from a well ; the water is generally lowered all round the point of 
abstraction. The amplitude of the depression is greatest near the 
point of abstraction, and diminishes as we leave this point. It thus 
quite feasible to determine, by careful survey, the exact 
direction in which subterranean water is flowing in such a 
district as that which has recently been under the examination of 
the author, and also to pretty accurately determine both the extent 
of the contributing area and the probable quantity of water such 
an area will yield. A point of interest in reference to the rise of 
the water in the chalk is that, taking a long valley, as for example 
the Caterham Valley, observation clearly shows that the water 
begins to rise in the wells located at the top of the valley before it 
rises in the wells situated in the lower parts of the same valley, 
in fact the water in the upper wells began to rise while the water 
till falling. Here, again, there 











in some of the lower wells was sti 
is a parallelism of what is observed with regard to surface streams 
—that the floods descend from the higher to the lower parts of 
the country. It appears singular that the wells in the upper 
part of the basin should begin to rise first, and the only solution 
that the author can offer for this circumstance is that the rainfall 
is —s upon the higher lands than in the lower parts of the 
valley, for it is quite clear that on the 25th November, 1876, the 
water in the well began to rise, at Cambrian House, in the upper 
<< the Caterham Valley, but it was not until after the 3rd 
mber that the water in the wells began to rise in the lower 
parts of the valley at Croydon, and the water in an intermediate 
well at the Rose and Crown Inn, Riddlesdown, did not rise 
until about the 12th December. In this case the water 
rose both in the upper and lower parts of the same 
valley before it rose at an intermediate point. The rise in 
the upper ome of the valley was probably due to rainfall, and the 
rise in the lower part was probably due to the effect of the united 
contributions of a number of short valleys discharging into the 
main valley. Another point which is deserving of attention has 
reference to the temperature of the water. Well water is usually 
much colder, and of much more uniform temperature than 
i surface water. Irs coldness is, in , no doubt due to 
the fact that the test absorption of rain takes place in the 
winter months, = the water enters the ground at a cold period, 
and at about the normal temperature of the air. Very careful 
tions on the chalk formation south of Croydon show that 

the month of December is the month which ap) principally to 
contribute to the supply of the springs, and that after a rainfall 
it takes some time for the springs to rise, depending mostly on the 
dryness or wetness of the season. A small rainfall in December 
is almost sure to be followed by low springs in the following year, 
or a dry December interferes tc s marked extent with the contribu- 
tion of water to the springs, for, although experiments with percola- 
tion gauges show that certain quantities of water percolate at all 
periods of the year, the measurement of wells, and gauging the 
volumes of springs, show that a large part of the rain falling never 
influences the quantity of water in the ground in the slightest 
degree. In the year 1876, between the beginning of May and the 
end of November, although over 12in. of rain had fallen at or pen 
the rainfall did not affect the quantity of water in the subsoil, but 
during the whole of this period both the volume of water flowing 
from the spri and the 1 height of the water in the subsoil, 
steadily diminished. During the present year, there has been a 
gradual subsidence in the water, both with regard to its altitude 
and volume since the 25th April, although between the beginning 
of April and the end of¢July upwards of 10in. of rain had fallen. 
It is found, upon examination, that the water of the deep wells 
in the higher parts of the district, notwithstanding the greater 
— of the wells, has a lower temperature than the water in the 
wells in the lower portion of the district that are not so deep. The 
water of wells which have been sunk into the upper greensand has 
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relatively a lower temperature than the water of wells sunk in | 
the chalk. At certain periods, the temperature of the water at 
the surface of the well is somewhat warmer than at the bottom 
of the well. In other cases the water at the bottom of the well 
is equal in temperature, or exceeds that of the surface. In all 
probability, in the cases where the surface temperature is greater 
than the bottom temperature, it is due to the conduction of heat 
from the warmer air of the well to the surface of the water, 
and the heat being transmitted through the water very slowly 
downwards, tends to = oy re water at the surface at a higher 
temperature than at the bottom of the well. This is very clearly | 
shown in the case of the temperature of the well at the water- | 
works at Croydon. The upper water in the well on December | 
6th, 1876, had a temperature of 64 5 deg., while at the bottom of | 
the well the temperature was 51°25. The increase of the surface | 
temperature in this case was due to the admittance of hot water | 
from the surface condenser into the well, The temperature | 
observed at the bottom of the well was about the ordinary normal 





Schedule of Well Gaugings in Valley from 


tem) . Incases in which the water is excessively cold at 
the m of the well, it is probably due to the inferior motion 
of the water, the strata being dense, and there being less circu- 
lation. In the lower districts, especially where the water rises 
into the gravel and has vei free movement, the tempe- 
rature of the water is higher than in the chalk. e 
temperature of the water under the town of Croydon, 
which is built upon the outflow of the —- into the 
ravel, is higher than in the wells immediately outside the town, 
e movement of the water from the higher to the lower districts 
would, of itself, tend to raise the temperature, The descent of 
the water from a high to a low elevation would also tend to com- 
press air and gases held in the interstices of the water, and thus 
would tend to increase the specific heat. Probably to these two 
circumstances may be attributed the slight increase in the tem- 
perature of the water observed in moving down such valleys as 
that of Caterham, which has its discharge into the river Wandle, 
at Croydon, and also in other valleys in this neighbourhood. 


Caterham to River Wandle, at Croydon. 
1 


All levels reduced to Ordnance datum, temperatures to deg. Fah. 

































































! 
20th | gth | 4th | oth ist th | oth =| 17th 
Locality. | May, | Sept., | Nov., | Dec, | Dec, Jan., | April, | July, 
| 1876, | 1876, 1s76. 1876. 1876. Is77, | 1877. 1877. 
Deg. Deg. Deg. Deg Deg. Deg. | Deg. Dey. 
GODSTONE QUARRY. | Temperature of water .. .. .. _- 47 47 46°25) 46°25 «45°S | 46°75 | 47°25 
In upper greensand .. .. .. «. .. | Level of surface of water, in feet.. 443°12 | 439°50 | 439°06 | 489°30 | 489°06 © 452°89 | 459°56 | 450-41 
Temperature of water midway -~ 44°5 | 49°95 49°5 49°5 -- -- = 
CampriaNn House (well in chalk). Temperature of surface water _ — ao - _ a 40°75 | 405 
Feet. | Temperature at bottom of well .. _ _- -—- -- - ” i) 
Surface level of well .. 453°18 | Level of Surface of water, in feet.. 345°19 | 286°06  28ST*GS BOGSe | BIBT GS NON Os om cot 
Level of bottom of well .. .. 276°68 | Depth of water in well By 66°50 O38) Mee) Bese, SOO 1Bh.5 _ — 
| 
Depth of well .. .. . 17650 17th 
May, 
| 1876, 
| Temperature of water midway 49°5 49 49°5 19 -- — — 
Marpen Lopor. | Temperature of surface water -- — — “= os — 49°25 49 
| Temperature at bottom of well .. — _ -- -- -- 45°75 49 
Surface level of well 4 .. 354°32 | Level of surface of water, in feet.. S28°07 286°06 | 25766 «=259°20 «270°49 = 349°82 — 20°40 
Level of bottom of well .. e. 239°32 | Depth of waterinwell .. .. ..  e5°75 |) 46°74 | 18°84 10°8S BATT 110°50 - 8l*us 
| 
Depth of well .. .. .. .. 11500} 
Temperature of water midway oa i} 49°5 195 49°25 _ - - 
Wet Farm. Temperature surface of water .. — — os = -- — | 49°25 50 
Temperature at bottom of well .. -- — _ -- ~- -- "0 mM 
Surface level of well -. 333 07 | Level of surface of water, in fect. 315°S7 66°99 | 254°N2 -WHHNT WHS OT AML | S207 
Level of bottom of well .. .. 222-07 | Depth of water in well .. .. 91°sO | 44°92 2°25 7 43°00 OTB 90°00 
Depth of well .. 11100 | 
Temperature of water midway 49°75 | 49°5 49° 49°25 
Rose CorTTace. Temperature surface of water -—- - 40°5 fu 
Temperature at bottom of well .. — 49 seh 
Surface level of well . 80320, Level of surface of water, in feet.. 290°70 255°78 | Q4°SNS)  QUN A) LAT*ON BAT _ Qn7-70 
\.:vel of bottom of well .. . 211°20 Depth of water in well se 70°30 | 44°58 | 35°28 | 87°20 35°84 8°87 Tithe 
Depth of well 92 00 i6th 2th | 4th sth 2ist 25th | 9th 17th 
May, Sept., | Nov., Dee., Dec., Jan., | April, | July, 
1876, 1876. | 1876. 1876. 1876. 177. 1377. is77. 
Temperature of water midway -- 49°75 | 49°5 49°5 49°25 _— 
Opposite RoszE anpD CROWN. | Temperature surface of water -— — | —_ ~ —_ _— 46°75 50S 
Temperature ut bottom of well .. -- - — 45 48 
Surface level of well ; .. 80007 | Level of surface of water, in feet.. 21°17 25182 | 240°0T 288"12  Q41°50 28ST" 14 281-24 
Level of bottom of well .. .. 22007 | Depth of waterinwell .. .... OO) BETS | wu 8-05 21°52 OT U7 oy 
Depth of well 80 00 
Temperature of water midway — 49°5 49°5 49°25 4°25 ‘ re 
Rose anp Crown Ixy. Temperature surface of water -- - . . _ 7 1o°5 
Temperature at bottom of well .. — > - - ‘7 18 
Surface level of well .. 28868 Level of surface of water, in feet.. 281°23 51°88 | 242°9F 28N-GS BLS QR SO Psu v7 
Level of bottom of well... .. .. 2123 of water in well i 68°60 | 0°85 wena 2h 98°42 G47 ond 
Depth of well 76°00 
Temperature of water midway - 49°5 49°25 49°25 49 ao _ 
Garston Houser. Temperature surface uf water —_ - _ 46°25 in 
Temperature at bottom of well ~ —_ - wind 40°25 
Surface level of well . 276°71 Level of surface of water, in feet.. 262746 208-55 | 201-42 4°13 227° | 2d6°21 i at 
Level of bottom of well .. . 06°71 Depth of waterin well .. .. .. 65°75 1°84 24°71 17°42 2g 0 10°50 3°35 
Depth of well 70°00 
Temperature of water midway _ 49°25 | 49°2 49°75 | 49°75 . 
KEeNLEY WATERWORKS. Temperature surface of water _ . -- . _ 48 40°25 
Temperature at bottom of well _ weh 9 
Surface level of well oe . 263°32 | Level of surface of water, in feet.. 248°42 | 296°57 | 222°41  216°92 | ZIS'nz WH TS 48°24 
Level of bottom of well .. 43°32 Depth of waterin well .. .. .. | 205710) 188°25 | I7H°00 75-60) 17500) Bhd 204°92 
Depth of well . 220°00 | 15th 
May, 
| 1876 
Temperature of water midway .. _ 49°55 | 49°5 19°5, 
RoKeE Farm. Temperature surface of water _ 
Temperature at bottom of well . + - a 
Surface level of well .. .. .. 23642 Level of surface of water, in feet.. 21817 02°26 199°67 194717 
Level of bottom of well.. .. .. 18542 Depthofwaterinwell .. .. .. 32°75 16°84 14°25 10°75 
Depth of well .. .. 5l-Ow 20th 29th 4th Sth 
May, Sept, Nov., Dec., 
1876, 1876, 1876, 1876, 
Temperature of water midway 49°5 tt 4o°5 
CaTERHAM JUNCTION. Temperature surface of water — _ - ‘ 9°2 
Temperature at bottom of well ~ _ - - - m1) ww 
Surface level of well ae .. 24248 Level of surface of water, in feet.. 192°15 | I8T*@8O | 18498 | I86S6 210-90 — 715 
Level of bottom of well .. . 18148 Depth of waterinwell .. .. .. _ 10°67 642 Weer) 4°48 29°42 - 25°67 
Depth of well 62°00 12th 26th 2nd 8th 19th 25th 9th 17th 
| May, Sept., Nov., Dec, | Dec, Jan., April, | July, 
1876, ISTé. 1876. IS76. 1876. S77. 1877. 1577, 
Temperature of water midway — $5 40 aos $25 _ _ 
EBENEZER COTTAGE. Temperature surface of water _ - — -— 49 io) 
| Temperature at bottom of well — - - _ _ 49°25 ww 
Surface level of well on 213°72 Level of surface of water, infeet.. 199°22 127°03 88°87 82°97 | IS82°52 0 203°22 - 200°25 
Level of bottom of well .. 178°72 | Depth of waterin well .. .. .. 20°50 s2L as 1°25 gsO))0 24°50 _ 214 
Depth of well .. .. .. .. 35°00 12th 26th 2nd 6th 19th 25th 9th 16th 
May, Sept., Nov. Dec., Dec., Jan., April, July, 
1876. 1876. 1876. 1S76. 1876. isi7 1siv. i877 
Temperature of water midway .. — 40°5 49 40°5 49°25 . 
Topor CoTTacE. Temperature surface of water a - — — _ ty ” 
Tem ture at bottom of well .. _ -- - -- — 49°25 | 50°25 
Surface level of well .. 213°99 | Level of surface of water, in feet.. | 198°49 | 186°91  183°ST 182°20 202°49 | 199°99 
Level of bottom of well .. -. 177°99 | Depth of waterinwell .. .. .. | 20°50) 8°02 S88 4°21 24°50 — 22°00 
Depth of well .. .. .. 36°00 | Ith 
| May, 
| 1876. 
| Temperature of water midway — 49°5 19° 49°5 49°5 — 
Poriey Oak TERRACE. | Temperature surface of water —- - —/|-—- o- 49 50°25 
Tem ture at bottom of well .. —- | — _ -- 48°5 pi 
Surface level of well “e .. 190°82 | Level of surface of water, in feet... 178°%2 | 160°80 =167°20 | 166°49 | 166°70 | 182°40 -- 179°70 
Depth of bottom of well.. . 161°82 | Depth of waterin well .. .. .. | 16°50 7°98 5°88 4°67 4°88 20°58 “= 17°88 
Depth of well oo oe 29°00 
Temperature of water midway — | 05 505 HS w — _ - 
Opposite Hattnc Limeworks. Temverature surface of water - | _ —_ — - 48 
Temperature at bottom of well .. — _ _ —_- | — a 48 ~- 
Surface level of well oe .. 191°70 | Level of surfave of water, in feet.. 177° | 169°29 | 167-08 | 165°58 | 166°08 | 180°538 -- ~~ 
Depth of bottom of well.. . 16270 | Depth of waterin well .. .. .. 14°90 6°59 4°38 2°88 8°38 | 17°83 oo — 
as camara | 
Depth of well 29 00 | lith | 27th 2nd 6th 19th 
| May, | Sept., | Nov., | Dec, | Dec., 
1876, | 1876. | 1876. | 1876. | 1876. 
Temperature of water midway ., “= 49°75 50 49°75 ic) 
Haine Limeworks. Temperature surface of water -_ — —_ _ — 
Temperature at bottom of well . _ - _ a 
Surface level of well «» «+ «es 194°50 | Level of surface of water, in feet.. 177°00 | 168°91 166°67 | 165°88 | 165°88 
Level of bottom of well .. . 159°50 | Depth of waterin well .. .. .. | 17°50 | 941 717 5°88 | 6°38 
Depth of well 25°00 sist | 26th | and | 6th | loth | 25th | Oth | leth 
| May, | Sept., | Nov., , Dec, | Dec, Jan, | April, | July, 
1876. | 1876. | 1876. | 1876. | 1876, | 1877, | 1877, | 187%. 
Temperature of water midway po 1) 50 «oO | «(50 -- —- |-—- 
Setspon Siaxa-Box. | Temperature surface of water ; — -- Te hg Re - 50 50°25 
Temperature of bottom of well — “= _ er ie — | 5&8 HOTS 
Surface level of well .. 212 56 | Level of surface of water, in feet.. | 166-41 | 160°39 | 158°56 | 157°94 | 158°40 | 169°64| — | 166°23 
Level of bottom of well .. . 15156 of water in well ., 14°75 8°83 | 7°00 6°38 6°84 | 1808 | = | 14°67 
=e j | 
Depth of well ., ». 61-00 
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Schedule of Well Gauginys in Valley from Caterham to River Wandle, at Croydon.—(Continued.) 
All levels reduced to Ordnance datum, temperatures to deg. Fah, 
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1 
| Silst | 20th | 2nd | 6th 9th 25th | 6th 
Locality. | May, | Sept., | Nov., | Dec., Dee, Jan, | April, July, 
| 1816, 1876. 1546, | 1876. 1878. 1877. , 1877. , 187%. 
Deg. | Deg. Deg. Deg. Deg. Deg. | Deg. | Deg. 
Temperature of water midway si 50° | oO | oO oO -- 50°5 ge 
SELSDON-ROAD, Corrace No. 2. Temperature surface of water  — — |o- — - o _ 51'S 
Temperature of bottom of well .. _- — hf — opie —_ _ _ $175 
Surface level of well an -. 214 30 | Level of surface of water, in feet... | 164°39 160°10 | 159°48 0 Los"S1) 15989 169706 106 °56 
Level of bottom of well .. . 15239 Depth of waterin well .. .. . lz-wo 771 Tov ol TO) | 1687 _ Mey 
Depth of well -» 62°00 
: Temperature of water midway _ 50°5 49°75 Dry 49°5 _ 50 — 
SELSDON-ROAD, CotraGE No. 1, Temperature surface of water -- — | | —_ — -- _ — 
Temperature at bottom of well .. ~ _ ~: _—- | — — —- -_ 
Surface level of well _.. +. 208°61 Level of surface of water, in feet... 14°81 | 60°82 | 158°53 | Dry = 157°78 —-168°78 - a 
Level of bottom of well .. . 157°61 | Depth of water in well .. .. .. 7°20 2°71 “92 — "17 | 11°17 - bie 
Depth of well 51°00 20th | 2sth 2nd 6th 19th 25th 6th 16th 
May, Sept., Nov., Dec., | Dec, Jan., , April, July, 
1876. 1876. sé. | 1876. | 1876. 1877. 177. 1877. 
Temperature of water midway -- 50°5 bud | 50°5 ok — 51 
NALDER AND CoLtyrr’s Brewery. Temperature surface of water - —_— — bo ~ =n — 
Temperature at bottom of well _ - ;o— -—- ~- -— 
Surface level of well _.. -. 17109 Level of surface of water, in fect.. _ 145°47 | 145°89 | 145°25 145745 LAT 42 — _ 
Level of bottom of well .. . 14159 Depth of waterin well .. .. .. -- 3°88 4°30 8°67 Se 5°33 « 
Depth of well 20 10th 2th end éth ith | 25th 6th 16th 
May, Sept., | Nov., | Dec, Dec, Jan. April, July, 
ISte. Ish. | 1876. | 18TH, ISTH. 1877. 1877. 1877. 
| Temperature of water midway - ot ao} — -- _ - _ 
Croyvon WATERWUBhS. Temperature surface cf water ..| — -- -- 645 it) 50°75 | 52°25 
Tem ure at bottom of well .., — — -— eet) 2 _ sD | ot 
Surface level of well .. ., .. 15041 Level of surface of water, in feet.. | 127°86 | 125°57 | 125°61 | 17612 126°28 128-08 - —- 
0 
well. 
Level of bottom of well .. 46°41 Depth of water in well .. 81°45 7916 79°20 | THT THT 8167 — £5°91 
Depth of well - 104-00 
‘emperature of water midway - 50°5 i 52 dt _ i Bs) - 
Cuasemore’s Flour Mitt, Temperature surface of water - - —- | - _ _ -_ 
Temperature at bottom of well .. - _ -- _ _ _ 
Surface level of well _ .. -. 149°16 Level of surface of water, in feet .. 137°79 | 136°22 | 136°83 | 136°35) Lsr22 - 
Level of bottom of well ., +. 155°16 Depth of waterin well .. .. _ 2°63 1°06 | 167 1°19 4°08 ~~ 
| 
Depth of well 1400 
Schedule of Well Gaugings in Valley from Merstham to Caterham Junction. 
All levels reduced to Ordnance datum, temperatures to deg. Fah. 
12th 27th 3rd 7th 20th | 25th 7th léth 
Locality. May, | Sept., | Nov., | Dec, Dec., Jan., | April, | July, 
1876. 1876, 1876. 1876. | 1876. 1877. 1877 1877. 
Deg. Deg. re Deg. Deg. Deg. Deg. Deg. 
Temperature of water midway .. — 49°75 | 49°25 | 49°20 49°5 - i= _ 
Harrs Oak Corrace, Temperature surface of water = _ -— |_-— _ ~ AWTS 5 
Feet. Temperature at bottom of well .. _- _ _—- | — _ — aw a) 
Surface level of well . . 447°46 Level of surface of water, in feet.. 318°46 | 306°20 | 302°13 | 294°21 , 200°46 | Bude _ 22°76 
Level of bottom of well .. +» 26996 Depth of water in well . 48°50 | S624 | S217 | 24°25 29°50 | 650 — 52°80 
| ' 
Depth of well +» 17750 24th 
Mav, 
| 1876. 
| Temperature of water midway —- 49 49 49 48°75 - - ,- 
Srar Ixy. Temperature surface of water - _ _ _ — - 49°25 49°25 
Teraperature at bottom of well .. -— _ j= —- |t-— 49°5 49°25 
Surface level of well ‘ -. 364°07 Level of surface of water, in feet... 307°32 | 281°00 267°16 = 268°32 | 31249 _ OT T4 
Level of bottom of well .. . 247°07 += Depth of water in well .. 80°25 | 33°93 20°09 | 21°25 | 65°42 _ 60°67 
Depth of well . 117°00 
Temperature of water midway oo 49°5 48°5 49 49 —_ — _ 
Hoo.ey Corrace. Temperature surface of water a -_ - _ _ — | 495 49°5 
Tem ture at bottom of well .. ~ _ _ _ — - 4°75 49°5 
Surface level of well + .. 36121 Level of surface of water, in feet.. 03°96 | 28°80 | 27L°OL | 26605 = W746 | 312-05 — 307°09 
Level of bottom of well .. . 23221 Depth of waterin well .. .. . 71°75 | 48°59 | 38°80 | 33°84 35°25 | 79°84) — 74°88 
Depth of well - 129°00 15th } 
May, } 
1876. 
| Temperature of water midway — 49°5 4975 | 49 9 | — _— a 
MARLPIT LANE. Temperature surface of water — - abi Sodus adi sm 49°5 50 
| Tem ture at bottom of well ; o— — | — | — a - 50 50 
Surface level of well .. 278°82 | Level of surface of water, in feet...  251°82 | 215°78 | 212°41 | 20957 =. 210°H6 | 244-32 — 232°57 
Level of bottom of well .. . 20182 Depth of waterin well .. .. .. | 30°00 | 13°96 | 10°59 775 s*s4| 42°50 _ 30°75 
Depth of well 77 13th 27th ord 7th 2th 25th 7th 16th 
May, | Sept, | Nov.,| Dec,  Deec., | Jan., April, July, 
} 1876. 1876. 1876. 1876, 1876 1877. 1877. 1877. 
Temperature of water midway .. o- 49°75 | 49°5 49°5 4an5 | oo _ ae 
Near Rep Lion Ixy. Temperature surface of water .. _ - - _ _ _ 49°75 50 
Temperature at bottom of well .. = _- _ _ _ _ 50°25 50 
Surface level of well -. 251°04 Level of surface of water, in feet.. 216 °04 | 205°96 | 203°21 | 202°29) Q02°79 ons 216°21 
Level of bottom of weil .. . 198°04 | Depth of water in well .. .. 18°04 792 oT | 4°26 4°75 _ 18°17 
Depth of well 53°00 | oth 
April, 
| 1877, 
| Temperature of water midway _ | 49°S 4o°5 49°25 a= -- _— 
Hore Cuttace. Tem surface of water - —- |j— - - |—- 50 50) 
| Temperature at bottom of well .. -- — | «= _ —- | — 50°25 mw 
Surface level of well... . 247°87 | Level of surface of water, in feet.. | 214°57 | 205°87 | 202-87 | 202-12 202°17 | 221-29 _ 214754 
Level of bottom of well .. . 197°37 | Depth of waterin well .. .. . 17°20 8°00 a0 4°75 4°80 | 23°92 — wi 
' 
Depth of well 50 50 | | | 
Temperature of watermidway ..| —- 40-5 40°5 49°5 40 = _ _ 
Fut Corraar. Temperature surface of water jo o— — | — ft — _ jw°75 02S 
Temperature at bottom<fwell .. | — _ - - - _ 50°25 oe) 
Surface of level of well .. +. 231°33 | Level of surface of water, in feet.. | 207°58 | 198°37 | 195°S8 | 194°69 194°53 | 219°50 -—- 208° 58 
Level of bottom of well .. . 188°08 | Depth of waterin well .. .. 19°50 | 10°29 | TSU UL G50 | Bl4e ~ 20°50 
} | 
Depth of well .. 43°25 | ] | | 
i ' 


THE THAMES STEAM FERRY. 
THE opening ceremonial of the Thames Steam Ferry took | 
place on Wednesday, the 31st ult., the Lord Mayor and suite | 
passing by its aid from the Rotherhithe to the Wapping landing- | 

. A second crossing was also made, and a brewer's dray 

and a four-horse wagon, accompanied by a military band, were 
safely brought from the southern and landed on the northern | 
shore, A general description of the whole arrangement of the | 
piers, hydraulic lifts, and landing-stages adopted by the company | 
was given in Tor ENGINEER of the 22nd September, 1876, and a 
description of the boats, and of the trial of the second of these, 
was given in TH ENGINEER of the 26th January, 1877. It may, 
however, be of interest to repeat the principal particulars. 

The site obtained by the company for the operation of their 
ferry boats, and for their landing stages and warehouses, is 
directly over the Thames Tunnel, near the London and St. 
Katharine’s Docks on the north side, and the Surrey Commercial 
Docks on the south. It is thus in a good position for accom- 
modating, when public confidence is obtained, much of the traffic 
between the docks and commercial establishments of the Kast-end, 
and of Rotherhithe, Bermondsey, and Deptford.’ As no vessels 
of any kind are allowed to cast anchor or moor within a distance 
of the line of the Thames Tunnel, the ferry obtains here a clearer 
passage than could be found at any other suitable part of the 
Thames, 

At present there are two boats similar in general construction, 
82ft. in length and 42ft. in width, giving sufficient area for the 
accommodation of twelve two-horse vans, and having a carrying 
capacity of 50 tons, besides giving accommodation to a number 








of foot passengers. They are of iron, designed and built by 
Messrs. Edwards and Symes, of Cubitt Town, and engined by 
Messrs. Maudslay, Sons, and Field. The decks are the form 
shown by the illustration in THe EnGinrer of the 22nd Sep- 
tember, 1876. The engine-room skylights are placed between 
the horse tracks, and the two funnels are placed one on each 
sponson; the deck is thus left clear for traffic. Rudders are pro- 
vided at each end, and are controlled by the captain from the 
top of either paddle-box. The two engines, of 30 nominal horse- 
wer, are worked independently, so as to obtain complete con- 
trol over the direction of the boat, and if necessary a complete 
revolution may be made within the boat’s length, without the aid 
of the steering gear. The bulwarks at each end of the deck are 
hinged to be lowered like the tail-board of a huge wagon, and 
form a prow for the traffic to pass over between the boat and 
landing-stage, against which the boats will moor end on. 

The level of the boats’ deck at low water is about 24ft. below 
that of the river bank, and the nearest the boats can at such 
times of the tide approach the Wapping Wharf is 170ft., and that 
at Rotherhithe, 70ft. Inclined planes, such as those used at 
Liverpool, could not be employed to work the ferry at all states 
of the tide, so that it became necessary to mechanically transfer 
the and vehicles to and from the boats. This has 
been effected by the hydraulic machinery designed by Mr. F. E. 
Duckham, and a large platform, which, in its upper position, 
forms a continuation of the wharf roadway. The vehicles and 
foot passengers assemble on this platform until the ferry boat 

proaches to receive them ; the platform is lowered by the 


and the platform again raised to the road level. The platform 
measures 70ft. by 35ft., and weighs 80 tons ; it is counterpoised 


by suitable t boxes. Horizontality during lowering or 
raising with the unequally distributed load is secured by eight 
iron columns, four on each side of the lift, which act as guides, 
and support four horizontal hydraulic presses, which h-ve a 
lifting power of fifty tons, and are connected at four points by 
chains with the lift platform. The chain from each press on the 
one side of the lift passes round a massive shaft fitted under and 
sustaining the platform, and having a corresponding connection 
with the corresponding press on the other side of the lift. As 
the platform moves the shaft rotates, and thus both sides of the 
lift are forced to work in unison. The two hydraulic preases on 
each side of the lift, placed horizontally one in front of the 
other, are coupled by stout connecting rods, so that one press 
cannot move without the other, and a horizontality is thus 
maintained in the direction of the platform’s length. The effect 
of this combination is that each press assists or is assisted by 
others of the system, and that, although the loading may be 
most unequal, the work of the presses and the mevement of the 
platform is correctly equalised. 

Safety grips are being arranged to grip the guide columns on 
the instant of any irregularity of working of the suspending 
chains. The lift platform is itself a pontoon, and should ail its 
attachment give way, would float with 100 tons of cargo. 

The engines by which the hydraulic pressure is obtained are 
of 25-horse power. The accumulator is loaded to 7201b. per 
syuare inch, These, and the whole of the hydraulic machinery, 
have been supplied by the East Ferry-road Engineering Works 
Company, of Millwall, under the supervision of Mr. H. Duckham. 

The lift at Rotherhithe is close to the front of the wharf ; 
but the long foreshore at Wapping rendered it necessary to pro- 
vide a jetty 100ft. long to connect its lift with the shore. This 
jetty is formed in two spans of wrought iron single web girders, 
5ft. Gin. deep, placed 19ft. 6in. apart for 60ft., and then splaying 
out to the same width as the lift platform. The joists are of 
wrought iron, the floor of oak. The lift platforms are of 
similar construction. The columns supporting the jetty and 
lift machinery are of cast iron 3ft. 6in. diameter, screwed about 
15ft. into the ground and filled in with cement concrete. On 
the top of the main girders, about 3ft. above the level of the 
horse road, a railed pathway has been constructed for the con- 
venience of foot passengers. Ata distance of 60ft. beyond the 
river end of the lift, two columns 5ft. 6in. in diameter are fixed 
as dolphins to keep the boats in position while embarking and dis- 
embarking their freights. The girders were supplied by Messrs. 
Hawkes, Crawshay, and Company, Gateshead ; and this portion 
of the work was carried out by Mr. John Gibson. 

It is proposed to run the ferry once every quarter of an hour. 
The time occupied in transferring the Lord Mayor and suite on 
Wednesday from Rotherhithe to Wapping was from ten to twelve 
minutes, but under working conditions this, it is expected, will 
be much reduced, so that the boats will, it is thought, be able 
to run as above. The crossing of the river traffic will, however, 
make it impossible to reduce this very much, if any, 

In addition to the ferry proper, the company possess consider- 
able wharfage ground on each side of the river. That at Wapping 
has a total river frontage of 150ft., and covers an area of 
12,500ft., irrespective of property on the opposite side of the 
Wapping High-street. Substantial warehouses are being erected 
on the riverside ground ; these will be in three sections, of five 
floors and cellar each, and have a total floor area of 55,614ft. 
The centre section has been completed, and is already filled with 
merchandise. 

The wharfing and foundations were constructed by Messrs. 
Henry Lee and Sons; the buildings are now being erected by 
Mr. J. M. Macey. All these works have been executed from 
designs by, and under the supervision of, Mr. A. R. Stenning, 
the company’s architect. These warehouses will be fitted with 
hydraulic cranes, to lift from 20 cwt. to 30 cwt., all fitted with 
arrangements by which the quantity of water used varies in 
accordance with the work being done. 

The proposed Tariff. 4 
Vehicle, 1-horse, empty, 0s. 8d.; laden .. .. .. .. .. 1 6 
Vehicle, 2-horse, empty, Is. 0d.; laden 6 
Vehicle, 3-horse, empty, ls. 3d.; laden .. 6 
Vehicle, 4-horse, empty, Is. 9d.; laden ., 
DORE 58. Nees Sami ce) 00 ve 00 ne te ty ce 
en ee ee ee ee ee 
Saddle-horse and rider, or led horse and attendant 
BARTOW OF TUCK. ek Se ee ee ine te 
Donkey andcart .. .: .. .. 2 
Cab. twe or four wheels. withfare .. .. 
Cab two or four wheels, returning empty 
Carriage, two or four wheels.. .. .. .. .. «1 « «- 
Every vehicle or machine eoveior by means of steam or 
machinery, or by any other power than animal power, 
Omnibus and servants, with one or two horses 
Ownibua and servants, with fow: horses .. ..>.. «. .. 
Passengers, per h Rabat. tall) sit. coat J Ss AE ee, <a ER 

With reference to the practical daily operation of the ferry, it 
may be admitted that experience has yet to be gained, and that 
practice will suggest the best means of working the traffic. It 
seems, however, that better arrangements must be made for 
thoroughly securing the “tailboard” of the boat to the floor 
of the lift, or otherwise accidents with horses will occur. Light 
hawsers, such as were used on Wednesday, will not be sufficient 
to hold the ferry boats in a wind and tideway, and on no account 
must unloading be allowed to commence until the “tailboard” 
is fully on the lift platform, secured there, and the position main- 
tained by the continued working of the engines and by proper 
connecting arrangements. If the ferry traffic assumes anything 
like the proportions looked for by the company, difficulty will 
probably be found to attend the narrow approaches, These, 
however, are matters which may be overcome, and the practical 
utility of the undertaking, which has now been in hand three 
years, will be settled in a few weeks. With careful’ supervision 
it is probable that certain classes of traffic will find the ferry a 
means of avoiding the long journey to and from London Bridge, 
and the latter may be somewhat relieved thereby. 
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AN AMERICAN VIEW OF THE CLOSE OF THE CLYDE StRIKE.—The 
New York Commercial Chronicle of Oct. 13th writes: — The 
lesson which had been learned on the Clyde should be proclaimed 
all over this land. The relations 0° labour and capital have 
become more involved on this continent than in any part of the 
Old World ; and it is in the last degree essential to the welfare 
and prosperity of this people that the claims of the working man 
on the one hand, and the claims of the employer on the other, 
should be so adjusted that the recurrence of such strikes as those 
which we have recently witnessed thould be no longer possible. 
We hope nothing from legislation. Legislation must not be 
allowed to deprive any citizen of his rights ; and it is the right 
of every man when he sells to sell at the highest, and when he 
buys to buy at the lowest rates. A good understanding between 
the two classes, a desire on the one side and on the other to do 
justly, and a willingness at all times to submit to the impartial 
judgment of honest outside arbitration—in such ways, and such 





ap 
hydraulic machinery until at a level with the boat’s deck ; its 
freight is exchanged for that brought across by the ferry boat, 





ways alone, must be sought the key for the final satisfactory solu 
tion of those frequently recurring troubles. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


rants and Dates of Provisional! Protection for Six Months. 


2583. Improvements in Suppiyinc, ConrroLiinc, or Reoviatine the 
Fiow of Water or Fivip, and in apparatus used therefor, George 
Henderson and David McNeil, Blackfriars-road, London.—4th July, 
1877. 

2696. Improvements in TeLtecrapn Apparatus, Laurentius Carlander, 
Stockholm.—12th July, 1877. 

2997. Improvements in GaLvantc Batrertgs, specially useful for medical 
purposes, James Coxeter and Samuel Joseph Coxeter, Grafton-street, 
East, London.—7th August, 1877. 

3209. Improvements in Umpertuas and Parasoxs, William Robert Lake, 
Southampton-buildings, London.—A communication from William 
Henry Richardson, Philadelphia, U.S. —23rd August, 1877. 

3327. Improvements in BREECH-LOADING Fire-arms, William Soper, 
Reading, Berkshire.—3'st August, 1877. 

3378. A new or improved Brusu for cleaning barrels and similar purposes, 
John William Tasker, Halifax.—A communication from Charles Antoine 
Duprez, Reims, France. —5th September, 1877. 

3537. Improvements in Fornaces, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A communication from Emile Malétra, Paris.—20th 
September, 1877. 

3553. Improvements in TormLer GvLasses and Mirrors, William Bendall 
and William Cutler, Birmingham. --2ist September, 1877. 

3594. Improvements in the Permanent Way of Rattways and Tramways, 
William Brookes, Chancery-lane, London.—A communication from 
Emmanuel Edouard de Soignie, Brussels.—25th September, 1877. 

3617. Improvements Bueacainc and Curansine of TextTiLe 
VecetTaBLe Marteriacs, John Imray, Southampton-buildings, London. 
—A communication from Paul Bayle and Rinaldo Pontigyia, Paris.— 
27th September, 1877. 

3666. Improvements in Looms for Weavine, George Hodgson and James 
Broadley, Bradford. 

3673. A Brake for the wheels of common road carriages and other 
vehicles, John Gibson Mather, Newcastle-on-Tyne.—2nd October, 1877. 
3677. An improved mode of WasHinc, Scourina, and BLeacuine SHEEP 
Sxrxs for preserving the wool in a fleecy condition, Pierre Puech, 

Mazamet-on-Tarn, France. 

3681. Improvements in apparatus for AscerTarninc the Number of Revo- 
LutTions performed and distances traversed by the wheels of carriages, 
bicycles, and of other such like vehicles, Owen Alexander Rumble, 
Newcastle-on-Tyne. 

3685. Improvements in TreaTinc Yarns, THREADS, or Rore to render 





them waterproof, and to improve the same, Alfred Elkanah Healey, 
Willesden Junction, London. 
3687. I its in the facture of Tix or other metal Cans or 





bottles for containing oil, varnish, spirit, and other liquids, William 
Henry Miller, Plumstead, Kent, and Alfred Plumer Stedman, Hatcham- 
Surrey.—3rd October, 1877. 

3691. Improvements in apparatus for the Prevention of AcciDENTS on 
Rartways, George Whitcombe, Gloucester. 

3695. Improved means of Prorectinc Lerrers, Banx Nores, and other 
documents from Damace by sea-water, James Buckle, Gravesend, and 
Julius Salmon, London-street, London. 

3697. Improvements in the construction of Iron Bar Fences and wire 
fences, Thomas Kennan, Fishamble-street, Dublin. 

3699. Improvements in Steam Boers, William Menzies and Charles 
Blagburn, Newcastle-upon-Tyne. 

3701. Improvements in apparatus applicable to Tram Cars and other 
vehicles for rye par et and he anetied the = of PassENGERS 
conveyed, part of which can applied to other similar purposes, 
Thomas William Ward, jun., Sheffield. ’ 

3703. Improvements in the application of PHotocrapny to the produc- 
tion of relief on celluloid, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Louis A ite Boule, Auguste Pierre 
Blin, and Edouard Leon Testu, Paris.—4th October, 1877. 

3705. An improved apparatus for APPLyinc Meraiic CapsuLes to 
Botties, FLacons, and similar vessels, George de Sainte Marie, Paris. 
3707. Improvements in the manufacture of various kinds of Hors, Apzes, 

and Axes, John William Yates, Birmingham.—sth October, 1377. 

3711. Imp its in ap tus for Drayinc, Heatine, and Cooxkine, 
Henri Bernoulli Barlow, Manch —A ication from Gust: 
Adolf von Sobbé and Hubert Caspar Kurten, Aix-la-Chapelle, 
Germany. 

3714. Improvements in Sprinc SappLe Bars, Henri Fitz-Roy Francis 
Somerset, Badminton, G1 tershire. 

3717. A new or improved ALarvum for bicycles, tricycles, and other velo- 

ies, Robert Purdom, ‘ingham. 

3718. Improvements in BREECH-LOADING SMALL-ARMsS, Christopher George 
Bonehill, Birmingham. 

3719. An improved Woop-sPLitrer, Eduard Grube, Hamburgh. 

3720. Improvements in machinery or apparatus for the manufacture of 
Boors, SHoks, and other coverings for the feet, parts of which improve- 
ments are also applicable to sewing hii to ployed for o' 
purposes, Hermann Charles Gros, South Hackney, London.—6th October, 
1877. 

3721. Improvements in the construction of ProsectiLes, Robert Henelade 
Courtenay, Brighton. 

3722. Improvements in the method of and apparatus for Propvucine a 
Temporary Vacuum, or partial vacuum in condensers, ea, and 
other like parts of steam engines, George Rodger, Barrow-in-Furness, 
Lancashire. 

8723. Improvements in machinery or apparatus for Rottino and 
P.anisHinc SHEET Iron or other metals, Joseph Tinn and John Harris, 














Bedminster, Bristol. 

3724. Improvemeats in Water Fitrers, Edwin Powley Alexander, South- 
ampton-buildings, London.—A communication from Frederick Wal- 
broth and William N t, New York. 

8725. Improvements in UR Mitts, Carl Pieper, Dresden, Saxony.—A 
communication from Gustave Daverio, Oberstrass, Switzerland. 

3727. Improvements in ery for stamping or PrintInc TRADE 
Marks, Devices, Worps, Ficurss, or hi gs upon fabrics which are 
folded or in the piece, also applicable for stamping or printing upon 
other folded or made-up goods, Nicholas Sherwood Symons, Man- 
chester. 

3728. Improvements in Tres or Piates for Roortne, William Robert 
Lake, Southampton-buildings, ndon.—A communication from 

Wilhelm Conraetz, August Carl Rieder, and August Schuchart, 

jenna. 





3729. Improvements in apparatus for Reouatine the TeMPERATURE and 
Pressure of Sream or other fluid employed in heating processes and 
the duration of its application, Gerard Wenzeslaus von Nawrocki, 
Berlin, Germany.—A communication from Joseph Davidson, Berlin, 


3730. ne OE in Fe.tinc Macutnery, James Ledger, Fleet-street, 
London.—A communication from the Felting and Felt Hat Company, 
Brussels. 

3731. Improvements in the Propuction of CoLourinc Matrers suitable 
for dyeing and printing, Heinrich Caro, Mannheim, Germany. 

3732. Improvements in the means and apparatus for ForMING FLANCHES 
on cylinders, tubes, or hollow cylindrical bodies, Gathorne Kellett, 
Thomas Holdsworth, and John Levick, Bradford.—8th October, 1877. 

8783. An improved Lupricant for machinery, Benton Hart Zerbe and 
Alfred Hamshere, Bow, London. 

3734. Improvements in Evaporatinc Apparatus, John Robert Harper, 
Clerkenwell, London. 

3735. Improvements in the construction and Workixe of Krys for burn- 
ing bricks and other goods, Hermann Wedekind, Fenchurch-street, 
London.—A communication from Helmuth Dueberg, Berlin. 

3736. Improvements in Steam Boiters, Hermann Wedekind, Fenchurch- 
street, London.—A communication from Hermann Heine, Berlin. 

8737. Improvements in the Propuction of CoLourine Matrers, Reinhold 
Hoffmann, Marienberg-bei-Bensheim, y. 

8738. Improvements in the mode of Preparinc SHeep’s Woot and other 
wool intended’ to be combed, Pierre Puech, Mazamet, France. 

3740. Improvements in the mode of Renpentnc Wax and other MaTcHEs 
Irerviovs to Damr or Water, Richard Healey, Balbriggan, Ireland. 
3741. I its in sitions for Coatine the Botroms of Sars 
and other vessels, and other surfaces, Edwin Lawrence, Hyde Park, 

London. 

3742. Improvements in Dyeine Texrice Fishes Buack or Grey Cotours 
with Anmivxe, Thomas Holliday, Huddersfield, Yorkshire. —A commu- 
nication from William Jules Samuel Grawitz, Paris. 

$748. Improvements in MaGNeTO-ELEcTRIC MacutneEs, John Henry Jobn- 
son, Lincoln’s-inn-fields, London.—A communication from the Société 
l’Alliance, Paris. 

3744. An improved MovuLpinG Puane, Carl Pieper, Dresden, Saxony.—A 
communication from Wilhelm Gréssler, Ruisseina, Saxony. 

3745. A new or improved pound or ition for the e 
of Bricks, T1LEs, and other similar articles, Henry Baggeley, Saffron 
Walden, Essex. 

3746. Impr ts in and ted with apparatus for SwEEPrne or 
CiEaNInec Carmvyeys, John Trench, Paisley, N.B. 

3748. Improvements in Peps, George Pinnington, Chester. 

3749. Improvements in the manufacture of Sugar, John Schwartz, 
Stepney, London. 

$750. An improved ELecrro-maGnetic Hypravutic Zyote, William 
Robert Lake, Southam; -buildings, London.—A communication 

from Kimball Chase Atwood, New York. 





Retin 








3751. Improvements in the production of Cotourinc Marrers suitable 
for dyeing and printing, Heinrich Caro, Mannheim, Germany. 

3752. Improvements in apparatus for DecorticatTine and CLEANING RICE 
and other grain, George Henry Carbutt, Great Tower-street, London. 
8754. Improvements in Grate Bars for Furnaces, James Proctor, 

Burnley, Lancashire. 
755. Improvements in PortaBLte Bins or Racks for Borrues, David 
Southern, Manchester. 

3756 Improvements in Innavers, Alexander Melville Clark, Chancery- 
lane, London. -A communication from Lucius Ely Fenton and Silas 
Addison Felton, New York.—9th October, 18/7. 

3759. Improvements in Provecrites and Carrripers for ordnance and 
small-arme, and in guns to be used with such projectiles and cartridges, 
Henry Defty, Middlesbrough. 

3730. A new or improved Muzzce for cannon, guns, or ordnance, Joseph 
Burridge, Great Portland-street, London. 

3761. Improvements in apparatus for CounTinG and ReoisTeRING the 
Time OccurPiep, the Distance TRAVELLED, and the Fares in Caps 
and other vehicles, Johann August Stanislaw Biernatzki, Hamburgh, 
Germany.—A communication from Friedrich Wilhelm Nedler, Berlin. 

3762. Improvements in the construction of WAtLs of Bur_pines, which 
improvements are also applicable to other useful purposes, Philip 

Cornish, sen., Stamford Hill, London. 








3763. Imp 'y for Sprsnine and Dovup.iixa, Thomas 
Henry Rushton and James Macqueen, Bolton. 

3764. Imp ts applicable tu Screw Prore.cters, John Moysey, 
London 


3765. An improved method of Rerinixe Sucar, William Edward Newton, 
> pe dara London.—A communication from Edouard Merijot, 

aris. 

3766. Improvements in Macuine Guns, Henry Defty, Middlesbrough.— 
10th October, 1877. 

3768. An improved manufacture of Faprics, to be formed of cocoa, 
manilla, sisal, alloe, or esparto fibres, and improvements in looms for 
weaving such improved and other fabrics formed of coarse threads of 
other materials, William John Sly and Thomas Wilson, Lancaster. 

3769. An improvement in the manufacture of Paper, Pasresoarp, Carp- 
BOARD, Or MILLBOARD, whereby the same are rendered uninflammable, 
and especially adapted for the lagging or cleaning of locomotive or 
other boilers, James Wotherspoon, Glasgow. 

3771. Improvements in the Permanent Way of Rartways, Amos Joseph 
Acaster, Sheffield. 

3772. Improvements in the construction of apparatus for ExTinauIsHING 
Fires, William Thomas Dunn, Manchester. 

773. Improvements in the construction of Seur-actinc Muies and 
— James Cronny and Arthur Henry Bellringer, Oldham, Lan- 
cashire. 

3775. Improvements in Trusses, Frank Wirth, Frankfort-on-the-Maine.— 
A communication from Emil Edel, Hanover, Germany. 

777. Improvements in HorsesHoes, Joseph Stokes Williams, Southamp- 
ton-buildings, London.—11th October, 1877. 

5779. Improvements in Brakes applicable to bicycles, tricycles, and 
similar vehicles, Edmund Simpson, Mansfield, Nottinghaishire. 

3581. Improvements in Paraso.s, Frederic Barrett, Camberwell, Surrey. 

3783. Improvements in machinery for Comping Woot, Corton, and other 
like fibres, Joseph Jefferson, Cornelius Jefferson, Lazarus Jefferson, and 
Mordecai Jefferson, Bradford. 

3785. Improvements in Lock Nuts and in means and appliances for lock- 

ing or tightening the nuts of bolts and threaded ts, John Bowns, 

Sheffield. 

3787. An improved Movipinec Arparatus for the manufacture of cigars, 
William rt Lake, Southampton-buildings, London.—A communi- 
cation from Zenas Barnum Stearns, Paris. 

3789. Improvements in the manufacture of SrezL, Thomas Shechan, 
Great Portland-street, and George Wells, Westminster, London.— 12th 
October, 1877. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

3839. A new system of DistrisuTinc and INncREaASING with ATMosPHERIC 
ELectTRiciTY CURRENTS Proceepine from a Sincte Source of Execrri- 
city for the purpose of supplying several lighting centres, Paul 
Jablochkoff, Paris. —17th October, 1877. 

3855. Estoppise the Freep Roiiers of a Carpisc Enorine from feeding 
the cotton or fibrous material to the main card cylinder when there 
may be in or on the said material and between such rollers any bunch 
or matter liable to injure the teeth of such cylinder or these of any 
other u in connection therewith, Charles Henry Chapman, 
Massachusetts, U.S.—18th October, 1877. 

3859. Improvements in Coats, Sidney Pitt, Sutton, Surrey.—A com- 
munication from John Paret, New York.—18th October, 1877. 

3876. Improvements in Propucine, Puriryinc, and ReevuLatine Gas, 
and in apparatus employed therein, Sidney Pitt, Sutton, Surrey.—A 
communication from Dr. Moses Warren Kidder, Boston, U.S.—19th 
October, 1877. 

3896. Improvements in Fastexines for SHors, Guroves, and other like 
articles of wearing apparel, John Salter Hall, San Francisco, U.8.—20th 
October, 1877. 





Patents on which the Stamp Duty of £50 has been Paid. 


3704. Bronzine, &c., Paper, Thomas Leeming and Richard Ray, Man- 
chester, and Francis Gascoigne Hawes, Yorkshire.—27th October, 1874. 
3644. Weavers’ Spoors, George Haseltine, Southampton - buildings, 
London.—22nd October, 1874. 

3651. Weavine, William Strang, Glasgow, Lanarkshire, N.B.—23rd Octo- 
ber, 1874. 

3687. Gas, Stephen Holman, Laurence Pountney-lane, London.—26th 


> 4, 

3707. Printixc and Emsossinc Macnines, Edward Hely, Dublin, Ireland. 
—27th October, 1874. 

3708. Paper Pup, John Henry Johnson, Lincoln’s-inn-fields, London,— 
27th October, 1874. 

3768. Conpensers, Stephen Holman, Laurence Pountney-lane, London.— 
3ist October, 1874. 

3667. Permanent Way of Raitways, &c., James Livesey, Westminster, 
London.—24th October, 1874. 

3731, TreaTiInc Matt, Thomas Stokes Cressey, Burton-on-Trent.—28th 
October, 1874. 

3690. Warmine Rartway Carriaces, William Tice, Worsley, Lancashire. 
—26th October, 1874. 

3694. Dreporne Boats, Ernest Bazin, Paris.—26th October, 1874. 

3714. Casks, James Slater, Cloudesley-street, London.—27th October, 


3859. Steam Tram-cars, Edward Perrett, Abingdon-street, Westminster. 
—bth November, 1874. 

3688. Suakinec Linen, Ralph Walker Stewart, Dunfermline, Fife, N.B.— 
26th October, 1874. 

3661. Firtinc MovasLe Seat Supports, William McIntyre Cranston, 
Finsbury, London.—26th October, 1874. 

3799. Deoporisine, &c., MaTERIALS, Francis Thomas Bond, Gloucester. — 
4th November, 1874. 

3739. ConsuMiNG Smoke, James Jowett and George Hunter, Leeds.—29th 


October, 1874. 

8741. Irons, Edward Richard Hollands, South Hornsey, and Leonard 
William Cubitt, Islington, London.—29th October, 1874. 

3762, Pavine, Edwin Guthrie, Manchester.—3ist October, 1874. 

3834. SHavine, &c., John Monks, Gl ter.—6th Ni ber, 1874. 

8769. Crusuine &c., Stonz, Sumuel Henry Johnson, Stratford, Essex.— 
81st October, 1874. 

3825. SIGNALLING on Rattways, Samuel Morley, Stockton-on-Tees.— 5th 
November, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 

2810. Luprication of Woot, John James Lundy, Leith, near Edinburgh, 
N.B.—25th October, 1870. 

2801. Reapinc, &c., Macatnes, William James Burgess and Charles 

Burgess, Brentwood, Essex.—24th October, 1870. 

2939. Carpet Linine, Alexander Melville Clark, Chancery-lane, London. 
—S8th November, 1870. 

2818. Stream Bor_ers or Generators, James Stead Crosland, Manchester. 
—ith October, 1870. 


Notices of Intention to Proceed with Patents. 
2135. Taps or Cocks, James Parkes, Birmingham, Warwickshire.—1st 


June, 1877. 

2217. Raistnc Soxxen Suips, Henry Jubber, Kensington, London.—7th 
June, 1877. 

2348. Recu.atine the Temrerature of ArtiriciaAL Lxycunators, &c., 
Samuel Howard Stott, Preston. —15th June, 1877. 

2357. Hats, &c., John Feaver, Bermondsey, Surrey.—lth June, 1877. 

2369. Corrine, &c., SHeeT Metat, William Robert Lake, Southampton- 
buildings, London.—A communication from George Holmes Perkins.— 
18h June, 1877. 

2377. Cuan Harrows, Henry Denton, Wolverhampton. 

2380. ADJUsTmENT of Mats, &c., Henry Studdy, Waddeton-court, Devon- 

shire.—19th June, 1877. 

2386, AstRoNoMicaL Apparatus, Willian Holmes Haigh, Featherstone- 

buildings, London. 

2389. Derectinc the Orenine of ADHESIVE ExveLores, Thoodore Kromer, 
South ton-buildings, London.—A communication from William 





ss 





Kromer. 


2394. Pressine Cuarr into Bacs, Edward Primerose Howard Vaughan, 
Chancerv-lane, London.—A communication from William Andrews and 
Henry Moffat. 

239.. Packinu, William Terrell, Welsh Back, and Edward Turner, 
Canon's Marsh, Bristol. —20th June, 1877. : 

2402. VeniciEes, Martyn John Roberts, Bath. 

2404. Tramway Cars, John Eades, Pendleton. 

2408, SevrcHine Fuax, James Robert Dry, Oriental-street, London, and 
Sebastian Auderson, Selhurst, Surrey. : 

2409. Paper, John Luke, Headswood-house, Denny, Stirling, N.B.—2\s¢ 
June, 1877. 

2420. Gas, Alfred Colson, Birmingham. 

2422. Jouine the Ewps of Rattway Rats, William Milner, Sheffield.—A 
communication from John E. Atw 

2426. Rai.way SLegpers, Henry Gardner, Fleet-street, London.—A com- 
munication from Messieurs Brunon, Freres. 

2434. Rorary Steam Evxcuye, William Robert Lake, Southampton-build- 
ings, London.—A communication from Mathien Antoine Théodore 
Averaenq. 

2438, Cement, Thomas Russell Crampton, Victoria-street, Westminster.— 
22nd June, 1877. . 

2440. Marcu-poxes, Adolph Romain, Boulevard Sebastopol, Paris, France. 
—23rd June, 1877. 3 

2451. Baa Frames, William Groves, Hernes-hill-terrace, Pentonville, 
London.—25th June, 1877. 

2459. PreparinG Corron, Benjamin Alfred Dobson, Bolton. 

2461. Brusues, &c., Herbert John Haddan, Strand, London.—A commu- 
nication from Charles Edward Latimer Holmes and William Edmond 
Lawrence. 

2469, Vauves, Richard Russell Gubbins and James Whitestone, Upper 
Thames-street, London. 

2:71. Conwectine Door Knoss, Joseph Cooper and John Robert Cooper, 
Birmingham. —26th June, 1877. 

2488. Gas, Frederick Deacon Marshall, Cambridge-street, London. —27th 
June, 1877 

2490. Cast Inon Rattway Sverrers, Charles Henry Denham, Carlton- 
road, London. 

2493. Pencits, Herbert John Haddan, Strand, London.—A communica- 
tion from Robert Duncan.—28th June, 1877. 

2522, CoupLinc Apparatus,Henry Shephard, Old Lenton, Nottingham. 

2523. Kwapsacks, John Edward Orrell, Withington, Lancashire. 

2582. Baromerers, Frederick Bogen, Adelaide-road, London. 

2533. Pen and Pencit Ho_pers, Hezekiah Hewitt, Birmingham.—30th 
June, 1877. 

2593. WATCH-WINDING ATTACAMENT, William Morgan-Brown, Southamp- 
ton-buildings, London.—A communication from William H. Bracy. 
2596. IxpicaTina, &c,, SPEED of Excines, John Clayton Mewburn, Fleet- 
street, London.—A communication from Marie Jules Raoul Jacquemier. 

—ith July, 1877 

2611. Box-1nons, Alexander Melville Clark, Chancery-lane, London.—A 

mmunication from Jean Georges Ruger.—6th July, 1877. 

2653. Bricks, John Craven and Benjamin Craven, Waketfield.—10th July, 
1877. 

2324. ANNEALING Gtass, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Le Baron Léon Edouard Albert and 
Jules Marie Augustin Weyer.—24th July, 1877. 

$339. Pavina for Roaps, John William Dennison, King-street, London. 
—lst September, 1877. 

3461. PHorocrarnic Apparatus, Dominique Scotellari, Chancery-lane, 
London, —14th September, 1877. 

3493. ProvectiLes, John Barnard Pearse, Fleet-street, London-—A com- 
munication from John Gazzan Butler.—l7th September, 1877. 

$520. Umpresta and Paraso: Frames, William Leggoe, Rotherham.— 
19th September, 1877. 

3578. Carvine Woop, &c., John Pollock, Beith, Ayr, N.B.—24th Septem- 
ber, 1877. 

3596. Cement, William Joy, Snodland, near Rochester, Kent.—25th 
September, 1877. 

3615. ALARM BELL, Frederick Leonardt, Birmingham.—27th September, 





77. 
3631. Weartno AppareL, Ignac Pick, Queen Victoria-street, London.— 
28th September, 1877. J 
3657. Drawinc Heaps for Macutnery, Thomas Lawson, Leeds, York- 

shire. 

3663. Cootinc Mitk, Walter Alfred Barlow, St. Paul's Churchyard, 
London. — A communication from August Fr. lilgen.—lst October, 
1877. 

3697. Inon Bar Fences, Thomas Kennan, Fishamble-street, Dublin.—4th 
October, 1877. 

3720. Boots, Suors, &c., Hermann Charles Gros, South Hackney, London. 
—tith October, 1877. 

3745. Bricks, &c., Henry Baggeley, Saffron Walden. 

3749. Sugar, John Schwartz, Stepney, London.—9th October, 1577. 

376). Muzzce for Cannon, &c., Joseph Burridge, Great Portland-street, 
London, 

3763. Spinsinc and Dovusiinc, Thomas Henry Rushton and James 
Macqueen, Bolton.—10th Octover, 1877. a 
3768. Faprics, William John Sly and Thomas Wilson, Albion Mills, 

Lancaster. 

3771. Permanent Way of Raitways, Amos Joseph Acaster, Sheffield, 
Yorkshire. 

3772. Exrineuisuine Fires, William Thomas Duan, Manchester.—11th 
October, 1877. 


Paul Jablochkoff, Paris. —17th October, 1877. 

3855. Estorprine the Feep Rouuers of a Carpinc Enoune, Charles Henry 
Chap M b ts, US. 

3859. Coats, Sidney Pitt, Sutton, Surrey.-A communication from John 
Paret.—18th October, 1877. 

3896. Fastesinos for SHoxs, &c,, John Salter Hall, San Francisco, U.S.— 
20th October, 1877. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
= office of the Commissioners of Patents within twenty-one days after 

te. 





List of Specifications pumice during the week ending 
27th October, 1877. 

742, 2d.; 760, 2d.; 792, 2d.; 808, 2d.; 823, 2d.; 834, 2d.; 891, 6d.; 946 
4d.; 1037, 8d.; 1043, 4d.; 1061, 6d.; 1072, 8d.; 1001, 6d.; 1099, 6d.; 1102 
10d.; 1104, 6d.; 1112, 6d.; 1126, 6d. 1129, 10d.; 1151, 6d.; 1153, 8d.; 1158 
2d.; 1159, éd.; 1160, 6d.; 1163, 6d.; 1166, 2d.; 1168, 6d.; 1169, 8d; 1170, 
6d.; 1171, 6d.; 1172, 2d.; 1174, 6d.; 1178, 6d.; 1180, 6d.; 1181, 2d.; 1182, 
d.; 1191, 4d.; 1193, 
4d.; 1196, 2d.; 1197, 24.3 1199, 2d.: 1200, 2d.; 1201, 6d.; 1202, 10d.; 1203, 
6d.; 1205, 2d.; 1206, 6d.; 1207, 4d.; 1209, 6d.; 1210, 2d.; 1211, 2d.; 1212, 
6d.; 1214, 2d.; 1216, 4d.; 1217, 6d.; 1218, 2d.; 1219, 24.; 1220, 2d.: 1221, 
2d.; 1 ; 1223, 6d.; 1226, 6d.; 1227, 2d.; 1228, 6d.; 1229, 6d.; 1230, 
, 2d.; 1235, 2d.; 1238, 6d.; 1239, Bd.; 1241, 6d.; 1242, 6d; 1243, 

jd. 5 1245, 2d.; 1246, 6d.; 1249, 6d.; 1250, 6d.; 1252, 4d.; 1256, 6d.; 
, 2d.; 1260, Gd.; 1262, 2d.; 1264, 4d.; 1265, 4d.; 1266, 8d.; 1267, 

269, 2d.; 1270, 4d. 1271, 6d.; 1274, 2d.: 1275, 2d.; 1276, 













2d.; 1278, 2a.; 1279, 4d,; 1284, 4d.; 1302, 6d.; 1818, Sd.; 1329, 6d.; 1387, 
64.; 1967, 6d.; 3014, 6d.; 3026, 6d.; 3089, 2d. 

*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tue ENGINEER at the office oy 
Her Majesty's Commissioners of Patents. 





8393. Sappiks, W. Wooley.—Dated 20th January, 1877. Sd. 

An elastic seat is formed of a rigid foundation piece connected at its 
front end to the saddle tree and unconnected at its rear end, and sup- 
ported laterally on the sides of the saddle tree by coiled or other springs. 
Outline or belly pieces are placed on the sides, and overlapping the edges 
of the foundation piece, Again, the plate carrying the fixed scrow or arm 
to secure the leaping or little head of ladies’ saddles, is situated outside 
the front of this, permitting the external plate which forms the front 
(or part of, the front) part of the head to be ornamented if desired, 

Ynars, J. Reilly.—Dated 1st February, 1877.—(Not allowed.) 2d. 
me in duaing the several joints in accordance with the 
grain of the wood of the opposite part (which is made as nearly parallel 
as possible). 

4'72. Weavers’ Heaps, C. Cross and 8, H. Brownhill.—Dated 3rd Februé 
77. 6d. 

gue tenles are nade from cords by a process of weaving (as distinguished 
from knitting), one or more series of loops being made between the 
shuttle strands and whip strands somewhat similarly to the formation of 
loops in the cloths called Indian kutars, (as in No. 1187, of 1876). 

530. ConTROLLinc Crocks BY PNEUMATIC Powsr, W. R. Late.—Dated 6th 
February, 1877.—(A communication. 





6d. 
The main clock has mechanism for, twice in a minute, raising and then 
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suddenly dropping a lever. The first time the lever drops, it sets in 
action for a short period a fly and a going weight, whereby a train of 
wheels is caused to move a crank rod connected with a three-way cock of 
a pipe communicating at one end with a vessel of compressed air, at the 
other with the pipe leading to the secondary clocks; the third © 
leads to the exhaust pipe. On dropping the second time, the lever sets 
in motion a train by which the crank rod is moved in a contrary direction, 
closing the cock, and communication with the secondary clocks, and 
opening the exhaust pipe. The compressed air sent to the secondary clock 
in the former case moves a piston in a cylinder, and, through toothed 
wheels and pawls, the minute hand, Each time compressed air passes to 
the secondary clocks, a portion is conducted to cylinders whose pistons 
operate the winding mechanism of the main clock. An automatic electric 
device indicates when the weights have nearly rup, down. 

585. Yarn Wivpine Recuctator For MOLE Spinnino Frames, S. Jackson. 

—Dated 12th February, 1877.—(Not proceeded with.) 2d. 

To the mule carriage and quadrant is attached a device consisting of 
levers, inclines, a rack, and pinion, and a compound rod ; the rack is 
automatically raised to engage with a self-regulating pinion placed at the 
lower end of a quadrant screw and turns the same a measured distance; 
then it is dropped from the pinion. 

658. Evecrric Bett Indicator AND Tater Derecror, A. G. Stockwell.— 


with whalebone, or the like, in combination with regulating flaps on the 

inner side), or a supporting band, or both. 

'715. Compina Macuines, G. Fremantle and J. Dugdill.—Dated 2\st 
February, 1877. 4 


a combustion chamber with cool air or elastic fluid also supplied under 

regulated pressure, &. 

769. Stone Breakers, FE. Gimson.—Daied 24th February, 1877. 6d. 
This machine has two adjustable crushing jaws, each hung from a 





This consists in imparting an end to-and-fro motion to the 4 
brush which delivers the short fibres on a doffing roller (thus improving 
the stripping effect). 

721. eee Measurine Taps, &c , D. Mason.—Dated 22nd February, 
1877. 


This consists essentially in fastening a thin collapsible bag on the end 
of an inlet pipe (from the cask), in the measuring chamber; this acts as 
a movable partition, and practically divides the chamber into two com- 
partments. By an arrangement of pipes and cock, the liquid is alter- 
nately admitted into the bag and into the vessel enclosing the hag, and 
alternately drawn off from one and the other. The principle is variously 
applied, Reciprocating indicator actuating levers are combined with the 
measuring taps. 

‘724. Kuire-cieanine, W. R. Lake.—Dated 22nd February, 1877.—(A com- 
i 6d. 


munication.) 3 


dat 





This of a case enclosing a pair of cleaning and polishing wheels, 
formed of metal discs, provided with buff leather placed on hollow 





—Dated 17th February, 1877. § 
The indicator is self-adjusting, and P d Le 
hung in a perpendicular ition before an electro-magnet fixed on an 
incline from the vertical. The pendulum being attracted, on completion 
of the circuit, the lower part, consisting of a disc, a wire, and a flat steel 
spring, is set in motion and contact made against an upright, completing 
the circuit of the bell battery. On the circuit of t! net being 
broken, the armature is repelled by a spring, and the pendulum con- 
tinues to oscillate several minutes, Contact springs are arranged in 
windows, &c, 
668. Wixvinc TureEap, W. Halbert.—Dated 19th February, 1877. 6d. 

This relates to winding sewing thread in the form of nearly cylindrical 
cops in parallel layers throughout, with nearly conical ends formed by 
shortening the length or traverse of the rows. In the mechanism 
employed there is a differential acting or screw-shifting lever actuated by 
the heart motion in winding machines. A portable spindle, with tension 
spring or pinching screw, and either with or without a small portable 
carrying bracket, is constructed for the use of these new cops in sewing 
or embroidering machines. 

676. Sewixo Macuines, J. H. Johnson.—Dated 19th February, 1877.—(A 
communication.) 6d. 

This relates to chaining off ; a foot is made in two parts jointed 
together, so as to admit of one part turning on its centre, the front 
extremity being elevated and the rear depressed (to grip the locked 
chain); and a rotary hook or looper is formed with a tail to retain the 
loop in the process of being cast off till the drawing-up action has prac- 
tically ceased. Further, near the feeding surfaces is placed a stationary set 
of teeth inclining in the reverse direction, to @ the tendency of 
the work advancing except by the nominal action of the feed. 


680. Mowine anv Rearino Macutnes, C. Lindborn.—Dated 19th February, 
1877. 4d. 


The finger bar is reciprocated by means of a disc of wood with cast 
iron plates on both sides, which plates have peripheral projections and 
depressions forming a wave-like gutter in the periphery of the drum; in 
this J poy 4 works a crank pin, and by lever gear the motion is communi- 
cated to the finger bar. 

688. Gas Meters, C. Hunt.—Dated 20th February, 1877. 6d. 

This is to admit of meters being worked at increased re without 

flecting nny We istration or light. First, either the division plate 
between float chamber and drum chamber is removed, or holes are made 
above the water-line, so that the gas at once enters the drum chamber 
and the drum, which it leaves by the bent tube on its way to the general 
outlet, Secondly, the float chamber is divided into two portions, the 
inner communicating with the drum chamber, the outer serving as a 
water reservoir. A cam on the upright spindle causes a spoon to rise and 
fall and lift water into the inner part of the float chamber. This 
chamber has also a transverse partition reaching up to the top of the 
float, and having a small opening near the bottom ; this is to prevent any 
alteration of the level of the float by sudden influx of water. There is 
also a waste water box below the front chamber, &c. 
691. Evecrric Te.ecrarns, J.C. L. Loefier and A.W. H. P. Higgs.—Dated 

20th February, 1877. 1s. 

This relates to connecting the receiving instrument by means of a 
bridge arrangement with regulated resistances, and with or without con- 
densers, so arranged that the instrument does not give signals except 
when an impulse comes from the sending station ; use of a code consisting 
of combinations of dots, dashes, and intervals in two parallel lines, 
arranged so that between the successive marks of each symbol there is no 
interval of space that is not significant ; making relays in which balanced 
coils suspended in circular magnetic fields work tongues between con- 
tacts; fitting the oscillating tongue of a relay with a sliding shuttle 
arranged to make contact on either side by a small movement without 
limiting the stroke of the tongue; use of a key with a rocking lever 
having inclines so arranged that successive depressing of the key causes 
contacts to be made for transmitting alternately positive and negative 
currents, &c, 


696. Covers or Cases ror Books, W. Wilkinson.—Dated 20th February, 
6d. 
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Slits are cut in the sheets or boards of the cover next the volume to 
have the tapes fastened in them (and where several sheets are required, 
the tongues are of gradually decreasing lengths in all except the outer 
ones). In the T pom used is a jointed lever with flexible fork at the 
end, which can be drawn down and made to grasp the edge of the volume 
and hold it in position on the open cover. As each side of the cover is 
glued down, pressure is applied by means of another lever, which can be 

rought down over the cover and fastened by a catch; a movable planed 
surface on its under side can then be screwed down on the book. 


C08, Spears Yarns, J. §. Alston and W. Reid.—Dated 20th February, 
1 8d. 


In one form of a liquid-expressing apparatus an endless Soe nip 
the yarns on to a stationary lever plate, and a pressure plate above 

brought down by means of revolving cranks ; the chain then conveys the 
yarns away. In other forms, a roller (carried by levers) is substituted for 
the upper plate ; again, the lower plate is made movable horizontally to 


(for elasticity). The metal discs are secured on 
shafts slightly inclined from the horizontal, so that the discs are sepa- 
rated most widely at their lowest part. Their bosses have teeth which 
gear with wheels on the main shaft. At the top is a hopper for emery 
powder, which, in its descent, is distributed by asmall wheel with convex 
surfaces. Small rolls support and guide the knives, the blades of which 
are inserted through apertures near the rolls. Below is a drawer for 
the powder. 

'728. ANNEALING IRON AND SrzEL Wire, G. and EB, Woods.—Dated 22nd 

February, 1877. 6d. 

This consists in xorping the retort constantly at a uniform heat (the 
retort chamber being bricked round, and having an internal fiue for the 
products of b ); providing a holder, on which the coils of wire rest 
when litted in and out by means of a crane; and making the mouth of 
oo retort beneath the top of the furnace, which is covered with sliding 

oors, 


730. Mutiine orn Futuna Stocks, C. Froggatt.—Dated 22nd February, 
1877. 6d. 





This consists chiefly in lifting the hammers or bumpers by the friction 
of curved surfaces working together, inatead of by tappets. A gear drivirg 
- in its rotation, rolls against a corresponding curved shoe, and so 

ts the mar, 


TOR, Rvmse qaauanic Enoines, J. H. Lovel.—Dated 22nd February, 
1877. 6d. 


The armature is arranged to approach the magnets by a rolling motion, 
¢.g., a disc of soft iron is attached to a shaft, the lower end of which rests 
in a bearing on a fixed plate, while the upper is conn ac 
on a shaft working in bearings. Below this disc are arranged a circular 
series of electro-magnets, which attract the disc consecutively. 
‘735. Biscurts, C. Morfit.—Dated 22nd February, 1877. (Void.) 2d. 

Biscuit meal (from grinding of hard baked biscuit) is mixed with one- 
third of its weight of cheese. A protecting jelly, made from animal 
gelatine and Liebig’s extract, may be added. The mass is pressed into 
biscuit form and dried. 

736. Potato Steamers, J. Short.—Dated 22nd February, 1877. 6d. 

This is a compound pan for applying superheated steam to steam 
potatoes, &c. In the lower pan, steam generated from water passes 
(through a tube) down below the bottom, and rising on the other side 
enters the double sides of a second pan, and thence through perforations 
in the bottom of an u pan, where it comes in contact with the 
potatoes, &c. If the f is of a nature to yield gravy, this descends 
eae the perforations into the double sides, and in the bottom of this 
space is an outlet for it to a receptacle. 

"2838. Sroprerino Borties, WV. W. Macvay and R. Sykes.—Dated 22nd 
February, 1877. 4d. 

Bottle necks are formed with an internal screw thread and a skoulder 
below the thread, with elastic washer thereon, forming the seat for a 
glass rr ball ; this washer is held in place by a ferule screwed into 

e neck, 

‘740. Rotter Skate, J. Mackay.—Dated 22nd February, 1877. 6d. 

The axle is formed with a projection into its centre, the sides of which 
form two inclined F soe which are received by a slot or fork on the foot- 
stock bracket. e axle is attached to the bracket by a pin, which 
ae through the fork or slot and through the projection, so that the 

racket is free to cant on the axle to either side. The axle has springs 
which tend to keep it paraliel to the foot-stock. By pressure of his foot 
on the foot-stock, the skater can perform curves. 
‘741. Spinnina, J. Blce.—Dated 22nd February, 1877. 6d. 

To facilitate doffing of the full bobbins, a loose bush is fixed on the 
tube fixed to the bolster rail, with snugs catching into notches on the 
bobbins. When the bobbins have been tilled, the ring rail is lowered to 
bring the ends of yarn opposite the bush, on which a few coils are then 
wound ; then the full bobbins are doffed and empty ones substituted, 
then the ring rail is lifted to bring the yarns on the bobbins ; thus the 
yarn is never disconnected the travellers. Again, the bobbin is su 

on a bush fitted on a stationary spindle, and on which is a wi e 
riven by a band from the usual tin drum. The ring rail is lowered to 
wind the yarn on this bush, before doffing. 


743. Locomotive Enotes, A. V. Newton.—Dated 22nd February, 1877.— 
(A communication.) 6d. 

This relates to combination of two cylinders, each having two pistons 
and three | goes and connecting rods (two rods to the piston nearer the 
wheels, and the other central one to the further piston) with two driving 
wheels and their axle by means of two three-thro 
drivers, (Other driving wheels may be ti iy pling rods.) 
The crank pin nearest the wheel is carried by a plate, which is secured at 
ite opposite ends to the wheel. 

751. Invaip Beps, J. Newham.—Dated 28rd February, 1877. 6d. 

The mattress is made of two separate parts, and the foot part can be 
slid away from the other, leaving a space for introduction of arectangul 
bed pan slid from the side, and having its upper face flush with the top 

part of the mattress is hinged so that it can 


of the mattress. The head 
be raised into an inclined position and supported, a V-shaped s; being 
formed in it at the joint. Loops are round the patient’s arm and 


Ww cranks outside of the 











receive the yarns, &c. There are also some varieties of sat g a 
ratus, one consists of a semi-cylindrical vessel, and a wheel with radial 
arms carrying rods which hold the yarns in radial positions; this wheel 
rotates with alternate short backward and longer forward movements. 
Again, yarns are hung on rollers and alternately lowered into the liquid 
and raised, their position being soon changed by turning the rollers. 

‘700. ArpLyine Asbestos FoR Packineo, Borer Linina, &c., 4. Dudgeon. 

—Dated 20th February, 1877. 

Asbestos sheet is fixed in strips, short distances apart, on canvas ; then 
the surface is coated with a solution of india-rubber ; the compound body 
is rolled up, and pressed into any suitable sectional form, yo asbestos 
is ground, then mixed in a solution of silicate of potash, or soda, or the 
like ; then the position is lded into bricks. 


'704. Rearino Macuines, W. Brown.—Dated 21st February, 1877. 4d. 
The fingers, the knife keep, and the knife bar, are provided with anti- 
friction rollers. 
705. Poriryine Gas, G. 7. Livesey.—Dated 21st February, 1877. 6d. 
This consists of a vessel with gas inlet at bottom and outlet at top, and 
a series of horizontal discs or plates, perforated with many small Trotes, 
At one side of each plate a tube descends from about half an inch above it 
to within about an inch of the next lower plate, where it dips into a cup 
closed at bottom. The water admitted at the top is prevented by the 
rising gas from passing through the fine holes; it passes from plate to 
plate through the tubes, and overflowing from the cups, spreads out in a 
a on each plate), through which the gas, penetrates, forming 
es. 





‘709. Sevr-tiprine Hoistine Apparatus For Trucks, &c., W. &, Hall and 
G. Barker.—Dated 21st February, 1877. 8d. 

This consists of a tipper revolving on trunnions, and moving w 
down with a hoist. A catch, to prevent premature slipping, is released 
by gear at the right t. he platf is inclined towards the 
running-on side, and the wagon is kept from running off again by a self- 
acting catch ; there is also a clearance space between the stops and wheels 
in front, and in the last part of the ascent (the first-mentioned catch 
having been released), a fixed stop gives the platform an inclination in 
the opposite direction, so that the wagon runs forward through the 
clearing space, erring the centre of gravity toa tion forward of 
the trunnions, and causing an upset. A shoot is fitted to the frame 
carrying the trunnions. 

‘712. Roiitne Woven Fasrics, G. J. Bolingbroke and J. Ling.—Dated 21st 
February, 1877. 6d. 

This consists ot an arrangement of two rollers, one below and a little in 
front of the other, in a case which rests on a counter. The material is 
fed in from outside the counter; it first under the lower roller, 
then over the top roller, and then under the front side of the case on to 
the counter ready to be rolled. 

713. Apptyinc GuttTa-percua, Cement, &., W. Smart.--Dated 21st 
February, 1877. 6d. 

This relates to use of an iron handle to which the cement is attached, 
and which has at one end a steel piece with a sharp edge (to remove dirt, 
&c.) and a jagged edge (to roughen the surface to be cemented), 


TAS, Ooaaey &e., J. Bale and L. Goldberg.—Dated 21st February, 1877 
This consists in use of cup-shaped or rounded breast gores stiffened 


and 








by cords passing over pulleys at the head of the bed to 
mechanism for raising and hauling him towards the head of the bed. 


VO4 orm ror Bricks, &., F. E. Pratt.—Dated 23rd February, 1877. 


The oven is circular, with dome-sha' rouf having a damper in the 
middle. The external walls extend up higher to form the “ hovel.” The 
(eight to ten) small fireplaces are arranged radially below the floor; their 
gases pass h flues to a central well, whence they rise, and after 
circulating in the closed chamber pass at the bottom into vertical flues (of 
| number with the fireplaces) im the walls of the oven leading to the 

ovel, 


‘755. fomne AnD Spiittine Woon, B. Edwards.—Dated 24th February, 
1877. 6d 


A revolving metallic drum, driven from one side only and open at the 
other, hus one or more knife blades across its periphery, which split 
blocks fed horizontally towards it, the pieces passing through openings 
under the blades into the drum and out at the side. Sometimes 
additional knife blades (longitudinal) are attached in advance of the 
others to split the wood down its face before the transverse knives slice 


Again, wood is fed against knife blades on an endless steel band 
passing over two drums, &c. 


'758. Inp1a-RuBBER Spainas, G. Spencer.—Dated 24th February, 1877. 6d. 
This relates chiefly to moulding perforated plates of metal into the 
substance of various forms of india-rubber springs, the continuity of the 
india-rubber being preserved through the perforations. 
759. FLower-Pots AND Saucers, A. Cameron and W. Rockliffe-—Dated 
24th February, 1877.—(Not allowed.) 2d. 

Pots are made with vertical recesses in the sides, for insertion of sup- 
porting sticks (for the plants). Saucers are made broader at bottom than 
at top. 

762. Atracuina DispLay Carps To Boxes, &c., BE. T. Hughes.—Dated 
24th February, 1877.—(A communication.)—{ Not led with.) 4d. 

This consists in pivoting to the box acard which can be turned up or 
down (and wi the box) in the same plane with the side of the box; 
= in attaching a plate or clamp to the box with a card and clasp hinged 

ereto. 

765. Heat rrom Combustion oF INFLAMMABLE GASES OR VaPpouRs, M. 
P. W. Bolton.—Dated 24th February, 1877. f 

This relates to combination of an annular gas jet with a mixing passage 
of varying sectional area, into which air is admitted through slide valves. 
The principle is variously applied. 

766. Excines WorKep ny Propucts or Combustion, M. P. W. Boulton. 
— Dated 24th February, 1877. 1s. 4d. 

This chiefly relates to various forms of engine worked partly by the 
cooled products of combustion of an inflammable mixture, and 
partly by steam or vapour generated in cooling acid products. Two 
cylinders (with pistons) are used; in one, the charging cylinder, the inflam- 
mable charge is ignited, in the other the driving piston works. A valve 
between the two is opened gradually after ignition, avoiding violent 
shock to the main piston, The cooling of the hot products is done 
variously ; in one case the cylinders are sur mh Sr somes of 
water, the steam from which passes to perform work either conjointly 
with ucts of combustion or iy. fluid to work an 
engine is produced by miagling products of combustion of gas burned in 








strong tr t. A vertical rocking lever between them is centred 

on a shaft at the bottom. The jaws are connected with the lever near 

their lower ends by removable toggles, and they work alternately against 

two fixed serrated vertical jaws, at each revolution of the eccentric by 

which the lever is worked. 

772. Corrine on Wixpine Yarn, H, E. Newton.—Dated 24th February, 
1877.—{A communication.) 6d. 

The yarn may be passed through holes near the ends of vibrating 
lever arms mounted on rocking shafts, rocked by a rod, one end of which 
is bo down by a weigbt, in contact with the edge of acam on a hori- 
zontal shaft mounted in movable blocks. The lower edge of these blooks 
are bevelled off to a V-shape, and rest on the inclined surfaces of a box, 
which can be moved backward or forward intermittently by means of a 
screw working in a nut in the box. At the outer end of the screw is a 
ratchet wheel actuated by a pawl ted with a bell-crank lever acted 
on intermittently by a cam on the cam shaft. ; 

775. bg AND Wuipp.e-TReEES, IV. H. Sicep.—Dated 24th February, 
ee 

This consists in application to double-furrow turnwrest ploughs of two 
wheels, one over the other, attached to the front end of the front beam, 
each running in the furrow alternately ; bosses being provided for 

ding or tracting the wheels (to take a vider or narrower furrow), 
or for raising or lowering them. The draught chain is carried in a slot 
in the fore end of the back beam. The steerage is effected by arrange- 
ments in connection with the draught part of the plough. A treble 
whipple-tree is used having a vertical joint and beam in the centre for 
the centre horse to draw from (and the beam acts as an indicator). 


'7'78. Barus, W. R. Lake.— Dated 24th February, 1877.—(A communication.) 
6d. 
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In combination with the waste pipe from the bottom is an overflow 
tube operating somewhat like a syphon ; the water gradually rises in it 
to the level of the water in the bath, and will run off into the waste pipe 
when the proper amount has been reached. Further, a four-way cock is 
so arranged in connection with hot and cold water supply pipes, a 
shower-bath pipe, and a waste pipe, that the hot and cold water can be 
admitted through the bottom of the bath either separately or mixed, and 
can also be caused to flow into the shower pipe while the water from the 
bath is running off through the waste pipe. Baths are also fitted with 
removable seats. 

780. DownisHinG Friction oF AXLETREES, &c., H. A, Bonneville.—Dated 
26th February, 1877.—(A communication.) 6d. 

This consists in superposing on each axle bearing a wheel of larger 
diameter than that of the axle, the revolving shaft of which forms the 
new fulcrum and point of friction, and rotates ata lower rate of speed 
than the axle. 

‘782. ne or LeatHer, J. Matheson.—Dated 26th February, 
1877. 6d 


The washing apparatus (for unhaired and fleshed skins) consists of a 
kind of dash wheel with internal poe coma Spay Yr on which the skins 
fall as the wheel rotates, getting softened and losing their gelatinous 
matter, which is carried away by water entering by a nozzle at one of the 
journals. The apparatus for scudding, &c., consists of a roller having 
helical knives running in reverse direction from the middle to the ends, 
and an elastic bearer to bear up the skin against the rollers. In some 
cases projections of pumice or emery are formed on the roller. 

803. Layinc OrF anp MEasuriNG Courses, &c., oN CHARTS AND PLANs, 
D. Murray.—Dated 28th February, 1877. 

This instrument consists of a semicircular graduated arc ; two sides of 
a movable radial set syuare, continued beyond the circumference, and 
connected (beyond) by a plate fitted atits inner edge to the outer edge 
of the graduated rim ; also a flexible measuring band from the centre, 
which centre is fitted with a transparent disc having cross lines and 
small central circle, &c. 

EXpanDING Reep ror WarpPinec Macuines, &., J. P. Strangeman 
and P, Buchy.—Dated 28th February, 1877. 6d. 

The needles of the reed are supported at their ends in links placed 
parallel to each other and connected alternately by other links, as in 
lazy-tongs. These links are supported in a frame, and their distance 
apart can be varied by means oi a screw, 

818. Sizixe Yarns, M. G. Dobson.—Dated 28th February, 1877. 8d. 

This relates to sizing yarns for the web of carpets in the hank, then 
removing the superfluous size (¢.g., by rapid rotation), and, while they are 
still moist, winding the yarn on to bobbins. 

814. Sewine Macuines, C. Necker.—Dated 28th February, 1877. 6d. 

The horizontal needle (working to and fro above, and radially to, the 
axis of two horizontal cylinders which hold the fabric between them), is 
cau by an arm made of curved form to pass over and clear of the feed- 
ing cylinder nearest the cam axis, towards which axis the needle is 
directed. The shuttle oscillates to and fro in a vertical circular race above 

cylinder. The vertical stems of the twe feeding cylinders have 
toothed wheels gearing together at the lower ends, and a step-by-step 
motion is given to one of them ; the other stem is carried by a lever by 
which ylinder can arated from the other. In one arrangement 
the loops passed through the fabric by the straight needle have loops of 
another thread passed through and interlaced with them by an oscillating 
revolving curved needle, on a spindle parallel to the straight needle. 


oy. Seam, W. Hanson.—Dated 28th February, 1877.—(Not proceeded with.) 





This relates to improvements on No. 3066, of 1875, viz., an arrangement 
of shoes, &c., on the warp beam ends, to remedy the difficulty in puiling 
back when the warps become deranged. 

819. Gas Motor Enornes, R. Hallewell.—Dated 28th February, 1877. 6d. 

In a vertical cylinder are two | weer the lower connected with a crank 
below, the upper with a wedge-shaped rod (of rectangular section), which 
= through a case above, in which a block is fitted to slide to and fro 

orizontally. A wedge broad connected by a rod with a cam on the shaft 
is fitted to slide up and down in a bearing in the case, its invlined edge 
resting against the block. The gas is exploded when both pistons are 
near the ; the upper rod is shot up and caught by the block which 
is pressed against it (by a spring actuating the wedge); the vacuum then 
draws up the lower piston, then the sliding block is released, and the 
upper piston follows the lower downwards again. The fly-wheel is 
mounted on an accelerated shaft in gearing with the crank shaft, and the 
valve, rotating intermittently, is so arranged that the gases are exploded 
two or more times during each revolution of it. 

826. Renperinc Puorocraras, &c., TRANSPARENT, W. Brookes.—Dated 

lst March, 1877.—(Not proceeded with.) 2d. 

A shallow closed copper vessel is supplied with water which is heated 
with gas below. The photograph (on blotting paper) is placed on the ton, 
and when thoroughly heated is waxed all over with white wax. The 
superfluous wax is wiped off and the photograph pressed. 

827. Rerricrratine Liquips, G. Du Vallon and J. Csete.—Dated 1st 
March, 1877. 6d. 

» Water is admitted in thin successive streams into a receiver, in which 
vacuum is maintained.. A cock (for communication with the air pump) 
is used, having cast with it a dome or cover for the vessel in which the 
freezing is to take place, and a nozzle for a decanter; a joint of india- 
rubber is made between the cover and the top of the vessel, and between 
nozzle and decanter. 

829. Gatvanisine Iron, F. Braby and A. C. Moore.—Dated 1st March, 
1877.—(Not proceeded with.) 4d. 

This consists partly in providing at the delivery side of the bath a pair 
of cylindrical skimmers, partly immersed in the molten zinc, to keep 
that part of the zinc clear of the muriate of ammonia, and also protect 
the zinc from contact with the atmosphere ; the sheet iron is passed out 
between them. Again, a hood is fitted over the receiving side of the 
bath, with aperture for the sheet, which is automatically closed when no 
sheet is being passed through ; this is to prevent injury from vapours. 
oe lo FoR Boot AND SHOE HEELS, W. C. Hollowell.—Dated 1st March, 


Several pieces of leather are pasted together and placed in a die open at 
top, and having holes in the bottom. The die is placed on a spring bed 
of a press, in which are holes entered by pins on the bed below. In 
these holes are placed rivets with their points upwards. A plunger is 
forced down (by a loaded fly-wheel) into the die ; the rivets borne on the 
fixed pins are through the “ piece lift,” and are rivetted at their 
points against the face of the plunger. 

833. eee TeLecrarp Apparatus, W. 7. Henley.—Dated 1st Marcel, 
1877. 6 

This relates to improvements on Nos. 734 and 2464 of 1861. Alpha- 
betical finger keys are arranged radially in a circle, and on pressing one 
down a stud projects below and stops a revolving arm on the vertical 
shaft which carries the pieces of soft iron. The letter is then indicated. 
In one case there is a disc under the keys, which spring-locks each, till 
the next is depressed. To work large electrical bell alarms, an electro- 
magnet is made to attract one end of a lever, whose other end is thus 
detached from one end of a bell-crank lever having a weight at its upper 
end, which ay and thereby lets another and more heavily weighted 
bell-crank lever fall; by the last a train of clockwork is discharged strong 
enough for a much er bell than the first would suffice for. Again, 
cotton seed pitch is combined with gutta-percha as an insulating covering ; 
troughs are improved, &c. 

835. Treatine Sewack, dc., G. Alsing.—Dated 2nd March, 1877.—(Not 
proceeded with.) 2d. 

This relates to an arrangement of tanks, reservoirs, &c., for separating 
aqueous from solid matter; the solid matter is dried in a hot wind oven, 
then ith combustible material and oils. 
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886. Wares-cavcr Frrrnos ror Borers, 4. D. Hunter.—Dated 2nd 
ca ttn eeceee a tacemnapaninn ant bedding lass are 
2 con 2 gauge cocks and ho! e gauge g! 
mounted on two hollow stools (intermediate between the face of the 
boiler and the fittings), each furnished with a cock. 
840. Finursc ror Gasmerers, F. Wirth—Dated 2ad March, 1877.—(A 
communication.) 2d. 
This is a solution of chloride of or of in water. 
841. Comstne Fisres, J. E. Wilson —Dated 2nd March, 1877.—(.A commu- 
nication. )—( Not proceeded with.) 2d. 
The fibre is transferred from a first circle on which one end has becn 
combed, to another on which the other end is combed. 
842. Licurine Gas, C. K. Trull.—Dated 2nd March, 1877. 6d. 
This lighting apparatus has a stem and a curved guide tube with 
terminal funnel ; it communicates light to the gas by ignition (through 
of a prepared strip of paper forming a tape fuse, and havin, 
fulminate pellets on it. The coil of fulminate ribbon, in a nail 
chamber near the funnel, is fed forward bya sliding feeder, actuated by a 
flexible rod in the guide tube on pulling a er on the stem; on 
releasing the trigger, the feeder and rod are forced back by a spiral 
spring. A spring hammer is operated by the feeding device to fire the 
pellet. 


lei 








844. jun, ae T. Forrest.—Dated 2ad March, 1877.—(Not pro- 
with.) 2d. 

Over the pressing table are mounted a number of strong vertical screw 

pindles with ing _— at their lowerends. The plates are screwed 
down by a spoked band fiy-wheel on the top of each spindle. 
845. Raitway SLeEepers anp Biocss ror Pavine, &c, J. C. Russell.— 
2nd March, 1877. 

Various refuse and other materials, such as peat, wood shavings, bark, 
twigs and branches of trees, cocoa nut fibre, oakum, bamboo, engine 
coal, &c., are Ig: ted and lidated into moulds under hydraulic 
or other pressure, and rendered indestructible by applying chemical 
agents during the processes. 

846. Preservinc Raw Meat, Larp, &c., V. Collyer.—Dated 2nd March 
1877. 2d. 

The meat is steeped in a mixture of 100 parts borax, 20 salt, and 
5 saltpetre, dissolved in 20 times their combined weight of water; then 
it is hung in a strong current of coliair. Leaf lard, after washing in 
cold spring water, is melted slowly, then plunged into a mixture of ice 
and salt, then passed between wooden rs, then made into pounds 
and packed. : 

848. Smwereat Toteriece, F. Morris.—Dated 2nd March, 1877.—(Not 
with.) 2d. 








This consists of a disc with twenty-four hour parts on one side and a 
(spring-fixed) wire and plumb-bob from the axle; on the other side are 
divisions representing months and days, also a pair of radial cross arms 
or yoke. This yoke is turned till its radial edge stands at the day of 
observation ; the instrument is then held so that the projecting limb on 
one side intersects one of the pointers of the Great Bear, and the other 
the pole star; the wire of the plumb-bob being then liberated indicates 
the time of observation. 

849. Dveinc, Bieacarne, &., Yarns, F. Johnston.—Dated 2nd March, 
1877. (Not proceeded with.) 2d. 

The yarns are wound from a “‘ warper’s beam ” over or under rollers in 
a vat of dyeing or other liquid, then between squeezing roilers and on to 
another warper’s beam. An arrangement is added for regulating the 
tension. 


853. Osrammc Nicket From OREs, H. Parker.—Dated 2nd March, 1877. 
4 


Oxidised nickel ores containiog about 10 per cent. nickel are ground 
to fine powder, and mixed with strong sulphuric acid alone, or combined 
with a little strong nitric, hydrochloric, or hydrofluoric acid. Chlorine or 
an alkaline hypochlorite (as a soda or lime) may be used with the sul- 
phuric acid. New Caledonian nickel ores are fused with lead or zinc or 
their oxidised compounds, together with carbon and fluxes. The nickel 
is separated by dissolving the alloy in sulphuric acid or otherwise. 
Nickel is separated from alloys with copper, by placing the alloy as posi- 
tive anode in a solution of nickel or copper, and using a thin plate of 
copper as the negative anode. 


833. Frxinc Rats or Rattways, B. Burstow.—Dated 3rd March, 1877. 
6d. 


This relates to an improved key, consisting of a metal wedge and a 
wooden block in which (when in position) the direction of the grain is 
at right angles to the length of the rail. 


876 Brxpisc SHeaves, J. A. Péne.—Dated 5th March, 1877.—(Complete.) 
4d. 


This consists of a piece of tarred rope graduated by means of knots, 
also an implement (consisting of a wooden rod with a double metal hook, 
terminating in a point at one end, and a handle projecting at about Sin. 
from the other), for taking up the crop, passing the rope under the 
sheaves, tightening and f. ing them. (The knotted end of the rope 
is passed between the two threads of the rope which close on it.) 

895. Avrocrapuic Paintina, J. Pumphrey.—Dated 6th March, 1877. 4d. 

The writing or drawing is produced with an ink made by dissolving 
aniline crystals in, say, acetic acid, and adding about 10 per cent. of 
glycerine. The paper is placed with ink surface (dry) downwards on a 
zinc plate or the like; a damped sheet of paper is then placed on it, 
covered with a waterproof sheet and pressed. The operation is repeated 
with other sheets. In another case, a glass tube conveying the ink is 
used to write with on a paper surface, dressed with a varnish which is 
brittle under pressure and is ruptured in the direction of the lines of 
writing. , 

897. Currinc Metattic Rops, &c., G. Tangye and H. Guy.—Dated 6th 
March, 1877. 6d. 

The rod to be cut 1a fed through a hollow mandril, in which is a sleeve 
with conical end having longitudinal slots, which end, by means of a 
screw on the sleeve, is drawn into a recess in the mandril and thu: 
tightened on the rod, which must then turn withit. Ona pin in a frame 
on the saddle of a machine works a lever carrying two tools on opposite 
sides of the rod, one for cutting off, the other for rounding or otherwise 
shaping the end. An adjustable stop on the frame fixes the length cut 
off. Expanding rimers are formed with a series of longitudinal slits at the 
end, opening into a hole in the axis, into which takes the conical end of 
ascrew pin, expanding the end. Tool holders are made with a cylin- 
drical buss having slots in it cut at different angles ; the cutter is clamped 
in the slot which gives the desired angle. 

214. Tramways anp Rotiine Stock ror Same, H. J. Haddan.—Dated 
7th March, 1877.—( 4 communication.) 6d. 

The mounting of inclines is facilitated by serrating or partly serrating 
one or more of the flanges of the engine wheels, and either serrating the 
groove of the rail also, or filling it with a continuous or intermittent 
surface of elastic or yielding material. The teeth or corrugations of the 
rail may be rolled in one with it, or fixed by rivets, ora rope with or 
without strengthening core may be inserted in the groove, or a special 

orm of chain, or strips of india-rubber, &c., may be inserted. 
915 <5 WExBING, G. Dean.—Dated 7th March, 1877.—( Not proceeded 
with. . 

This consists in working the rubber threads alternately and not simul- 
taneously, so that they have a better hold in the fabric. 

916. Sewrmsc Macuines, 7. Warr, W. Brown, and A. Russell.—Dated 7th 
March, 1877.—( Not proceeded with.) 2d. 

This relates to causing a periodically recurring pause (during sewing) 
in the action of the feeding mechanism, letting the needle re-enter the 
material at the exact place from which it has been raised, so as to make 
two stitches in one place. 

917. Decort:catinc Macuisery, W. R. Lake.—Dated 7th March, 1877.— 
(4 communication.) 6d. 

This consists of a vertical series of horizontal annular plates with 
radially fluted surface in combination with tangentially fluted discs on a 
vertical shaft, which have sieves in openings between their centre and 
periphery, also wings. The intervals between the annular plates are 
fitted with perforated bands of sheet metal. The grain is first thrown 
outwards, then passing down and inwards between the plates, is decorti- 
cated and cleaned. An upward current caused by the wings carries off 
impurities. 

918. Bate Tixs, J. Elsworth.—Dated 7th March, 1877.—(4 communication. ) 
(Not proceeded with.) 2d. 

The ties are of common hoop iron; one end bas oblong holes punched 
in it, into which is slip; a latch-shaped hook on the other end, bevelled 
on its entering edge. e hooks are punched out with a die, and have a 
slight projection on one side of their shank, which is rivetted in a punched 
out hole in the end of the tie. . 

919. Conkinc anp Uscorkine Bort.es, &., A. R. Doyle and F. H. 
Stubbs.— Dated 7th March, 1877. 6d. 

On a standard is mounted a sliding sleeve with bracket carrying a V- 
pointed piercer, under which is a rest for the bottle. The socket is slid 
down by means of a lever arrangement, and the V-end of the piercer 
passes right through the cork. A turn of the bottle (or piercer) brin, 
the V-point across the hole made ; then the sleeve with piercer is tevin 
extracting the cork. A projection from the standard prevents the bottle 

e shank of the piercer is made taper, so that each succeeding 
ing one during the piercing operation. (A 
slightly modified instrument may be used for corking.) A treadle may 
be used, or the table actuated by hydraulic pressure. 
920. Sinkinc Swarts anp WeLts, Rk. Barker.—Dated 7th March, 1877.— 
(Not proceeiled with) 2d. 
This is a rock lever on the percussive plan, with apparatus for elevating 








the detritus. Round a central pipe perforated at bottom, and ha a 

mp in it, are placed two sliding cross pieces holding the tools, which 
Riminish in length outwards from the centre, so as to make a concave 
hole. The frame, which slides on the tube, is raised and let fa!l by means 
of cams on a revolving shaft. 


921. Ancuors, G. B. Hingley and J. R. Curry.—Dated Tth March, 1877. 
6d. 


The movable arms are made of separate forgings or parts turning on a 
common axis at the crown head of the shank, and connected together 
and to the opposite sides of the crown head by one or more bolts passing 
through them, and working in a curved slot or slots in the crown head ; 
these pins also limiting the motion of the arms in either direction. 

922. Cray Pirss, Rerorts, &c., W. Brothers.—Dated Tth March, 1377.— 
(Not proceeded with.) 2d. 

This consists of mechanism for cutting off the clay pipe from the vertical 
hollow cylinder of clay forced upwards through the dies of a press, and 
for supporting the cut-off article and transporting it to the drying shed. 
The cutting is done by four sliding bars, each having a quadrant-shaped 
knife, the four knives forming a circular knife. 

608. Camere Caps anp VENTILATORS, C. J. Gibson.—Dated 7th March, 
1877. 6 


The main portion of the cap is formed of a series of spiral blades, like 
a many-bladed screw, the blades connected together at their peripheries 
by concave uprights made to catch the wind and rotate the cap. A 
—— axis, with cross bar, is surmounted by a hollow cone or a 
cylinder. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

SoMEwHat less employment can be found for the mill and forge 
hands this week than last. 

In bars and plates of a common quality the competition of this 
district of the North of England and of Belgium issevere. Belgian 
bars are offered for delivery in London at £5 6s. to £5 7s. 6d. per 
ton. Even Cleveland cannot compete with such a figure, the lowest 
quotation for English bars in London being £5 15s. Bars are 
selling for export, a fair quality of Staffordshire make is selling at 
£6 15s. in Liverpool. The freightage to Liverpool is set down at 
133. per ton. 

Orders for sheets continue tolerably abundant. There is little 
difficulty in getting the rates which have recently prevailed, and are 
based upon the minimum open market quotations of £8 5s. for 
singles. The galvanisers are the best purchasers. The sheets 
ordered for the North of Europe are now nearly out of hand, and, 
though the business is greatly under the average, yet some difficulty 
will be found in getting all the orders finished before the ports are 
closed. Already freights have been increased. 

Pig iron is selling very quietly this week. Derbyshire iron is 
not difficult to get at £215s. Hematites of the West Coast and 
Cumberland are quoted £3 15s,, but are being obtained in many 
cases at £3 12s. 6d. Certain Lancashire brands are selling to afew 
customers at £3 10s. £4 is still the quotation (easy) for all-mine. 

Coke was offered to-day—Thursday—in Birmingham at very low 
figures. South Wales qualities were to be had at 15s. to 15s. 61., 
and Derbyshire coke at 16s. per ton. Four years ago South Wales 
coke realised in this district £1 17s. 6d. per ton. 

There was a little nervousness to-day amongst ironmasters, lest 
the threat of some of the colliers to work less time should be 
carried out after the forthcoming conference in Manchester, when 
Mr. Macdonald's proposal is to bedecided upon. If the movement 
should be seriously begun, there can be doubt that production at 





the ironworks would be at once curtailed ; and for iron of common 
qualities the Belgians would greatly increase the competition, 
which in the foregoing I have shown is still considerable, notwith- 
standing that there had been a notion amongst ironmasters in | 
England that when the prices in this country had touched the low 
level now prevailing, we should hear nothing of the competition of | 
that country. 

A difficulty has arisen which threatens to end in the closing of | 
the ironworks of the Osier Bed Iron Company—Messrs. Wm. 
Sparrow and Co.—Wolverhampton. A few days ago the men 
engaged in the turning shops made a demand for an increase of 
wages on account of some alteration in the making of the plates. 
This was refused, as the employers have already lost a large sum 
in keeping the works in operation. Some of the men declined to 
work, and they were paid off. The mills and forges are now idle, 
though activity is continued in a few of the shops to complete the 
orders in hand. 

The Darlaston Bridge and Roofing Company’s moulders have 
turned out on strike against a 10 per cent. reduction of wages. 
The operatives imagine that a similar reduction is proposed to be 
effected in the other departments of the company’s works. 

At a meeting last Saturday of the Mill and Forge Managers’ 
Association, to hear a paper by Mr. Wm. Farnworth, manager 
for Messrs. E. P. and W. Baldwin, upon the recent meeting of 
the Iron and Steel Institute, Mr. Beard, the manager of the 
Towcester Direct Process Operations, made a comparativel 
favourable report of the progress which is being made, thoug 
disadvantage was, he said, experienced from the somewhat limited 
dimensions of certain of the apparatus, and also from Towcester 
being somewhat remote from the coal fields. At the same meeting 
the model of a new oscillating puddling furnace was exhibited by 
Mr. Abbott, of Wigan, and the managers declared it to contain 
points of so much value as to make it a formidable competitor to 
somewhat similar —— already before the public. 

When the South Staffordshire colliers recently consented to 
accept a drop in wages of 3d. per day in the thin coal seams, and 
6d. per day in the thick coal seams, rather than work an additional 
hour, it was agreed that a sliding scale should be drawn up to 
regulate wages in the future. That scale provides that when the 
price of the furnace coal of the Earl of Dudley rises or falls 1s. a 
ton, the workmen’s wages shall rise or fall 3d. per day. Meetings 
of the men in various parts of the district have lately been held to 
consider the advisability of accepting the scale, and it is in every 
way satisfactory that it is being generally agreed to. It may now 
be regarded as certain that the new scale will be definitely decided 
upon by masters and men alike. The market is already feeling the 
beneficial effect of the peaceable course which the men are pursuing, 
and — owners are contracting for supplies extending over long 
periods. 

The rising of the water is an increasing source of anxiety to 
colliery owners. It has passed from the Bilston into Wednes- 
bury in such volume that, even since Messrs. Groucutt’s double-lift 
engine has been started in the former district, it has risen in one 
pit in the latter no less than 4}ft. 

The strike of colliers in North Staffordshire has been checked by 
the bold front which has been maintained by the masters, who 
resolved to close their pits if the men came out, and by an 
announcement on the part of the Miners’ National Union that, as 
the men in resolving to strike had acted in direct opposition to the 
rules of the association, which provide that where arbitration is 
available a strike shall not be resorted to, they would receive no 


pecuniary help. Most of the men who came out have returned to 
work at the 10 per cent. drop, and with the exception of a few 
pits employing between 500 to 1000 men, all the collieries are now 


in full operation. At the pits of the North Staffordshire Coal and 
Iron ge the men brought up their tools on Monday. It is 
unlikely that they will long remain out. 

The claim of Messrs. Thomas, of the Hatherton and other col- 
lieries, Bloxwich, for £2500 damages against the Birmingham 
Canal Company, which, under the Judicature Act, has been inves- 
tigated in Wolverhampton by Mr. Dowdeswell, Q.C., has, so far 
as this district is concerned, come to an end. ‘The inquiry was 
confined purely to the facts of the case, it being agreed that if 
when the referee made his report, the Court decided that the 
defendants were liable, then that a practical man should be named 
to assess the amount of the damages, and, if necessary, another 
sitting should be held to receive his report. The inquiry was 





adjourned to London, where the hearing will be strictly confined 
to arguments before the referee by the learned counsel engaged in 


the case. The claim of Messrs. 8. Groucutt and Sons, colliery 
owners, Bilston, against the Birmingham Canal Company, was 
adjourned sine die. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE reports from all the Lancashire districts are of one uniform 
character, and there is a general complaint of the continued 
extreme depression in trade. List quotations nominally are with- 
out change, but there is, if anything, a weaker tone in the market, 
so far as outside brands of common iron are concerned, a good deal 
of iron, which makers had expected to ship, apparently being pow 
forced upon the market ; and for prompt delivery holders in many 
cases are willing to clear off stocks at very low figures, There is, 
however, so little actual demand that low prices have scarcely any 
effect in inducing new busi for anything like early delivery. 
A few speculative inquiries for long forward deliveries continue to 
be made, and there is little doubt that buyers who are able to 
place forward contracts at the present low prices, which are lower 
than any that have ever before n known in the district, will 
do well, but makers, as a rule, are averse to entering into contracts 
beyond the first two or three months of next year. 

So far as the position of local makers of pis iron is concerned, 
there is no material change to notice. The orders which were 
secured a week or two back, when the reduction in their list rates 
was made, still keep the small quantity of plant now in operation 
fairly employed, but very little iron is being sold at present. Makers, 
however, are firm at late rates, and for delivery into the Manchester 
district they will not sell for less than 51s, per ton for No. 3 
foundry, and 50s. per ton for No. 4 forge, less 24 per cent. Local 
hematites remain in much the same position, both as regards prices 
and demand, as last reported, 

For North-country iron there is only a very limited demand. 
One tolerably good inquiry was reported in the Manchester market 
on Tuesday, but the actual business doing is very small. G m.b.’s, 
delivered here, are still quoted at 48s, 9d. per ton for No. 3 
foundry ; 48s, 3d. for No. 4 foundry; and 47s, 9d. per ton for 
No. 4 forge, but for good orders firm in hand buyers can do better, 
and, indeed, it is difficult to say what price needy holders would 
take to effect sales for prompt cash. For Scotch, Derbyshire, 
Lincolnshire, and other outside brands of iron there is little or no 
inquiry. 

The finished iron trade shows no signs of improvement. Very 
few orders are being given out, and prices continue extremely 
low, Middlesbrough bars delivered into the Manchester district 
being still quoted at £6 7s. 6d. to £6 10s. per ton; Lancashire 
ditto, at £6 10s. to £6 12s. 6d. ; Staffordshire bars, at £6 12s, 6d. 
to £6 15s. per ton. Middlesbrough puddled bars delivered here 
are quoted at £4 7s, 6d., and Staffordshire ditto at £4 17s, 6d. to 
£5 per ton. 

Works throughout the district continue very short of orders. 
One old-established concern has discharged upwards of 100 hands 
within the last few days, and gradual reductions of the working 
staff are going on in all directions, 

A general meeting of the members of the Institution of Me- 
chanical Engineers is to be held in Manchester next Wednesday, 
and amongst the papers to be read and discussed will be the follow- 
ing:—Description of improved radial axle-boxes and guides for 
locomotive engines, by Mr. H. Widmark; on special mechanical 

ppli for ting the requirements of certain classes of mine 
accidents, by Messrs. C. Hawksley and E. B, Marten ; on improved 
construction of hydraulic presses, by Mr. R. Wilson; and on a 
direct-acting steam and hydraulic press, by Mr. RK. H. Tweddell. 

In the coal trade of this district, although there is still generally 
only a moderate demand for any class of fuel, there has been a 
slight upward movement so far as the Manchester market is con- 
cerned, where the leading colliery concerns have made an advance 
of 10d. per ton upon coal delivered to private houses, and a general 
advance of 10d. per ton upon burgy; but whether the latter 
advance can be maintained remains to be seen, as it will in all 
probability induce colliery proprietors in the Wigan district, where 
this class of fuel is being offered at very low prices, to compete in 
the Manchester market. In the Manchester outside districts 
there has been what may be termed a readjustment of 
prices this month. In some quarters the better classes of 
common coal have been advanced 10d. per ton, and furnace coal 
burgy and slack, 5d. per ton, whilst in others it has been found 
necessary to make slight reductions upon late rates. In the West 
Lancashire districts, with the exception of a rather better demand 
for house fire coal, trade is still very dull, and there is no material 
change upon last month’s prices beyond a little stiffness in some 
of the better sorts ; the quotations at the pit mouth remain at 10s. 
to lis. per ton for good Arley, 8s, to 8s, 6d. for Pemberton four- 
feet ; 6s. to 7s. for common coal; 5s. to 5s, 6d. burgy; 4s. to 
4s, 6d. for good slack; and 2s, 9d. to 3s, 6d. per ton for common 
ditto. 

The annual ting of the bers of the Manchester Geological 
Society was held on Tuesday, when Professor Boyd Dawkins, the 

resident, delivered an interesting address on the “‘ Antiquity of 
Han,” and a very satisfactory report was presented by the council, 
who congratulated the society, both on its improved financial posi- 
tion and a considerable i in the ber of bers. Mr. 
J. Dickinson, her Majesty’s Inspector of Mines, was elected pre- 
sident for the ensuing year. 

The most noticeable feature in the hematite trade of North 
Lancashire and Cumberland is that while makers of iron are not 
receiving many new orders, they are nevertheless able to maintain 
a good production of pig iron, and this without running in any 
single instance into stocks. Being sold forward at the present rate 
of output for several months, the temporary lull in the market—-for 
such it is ed to be—has noimmediate effect, and it is con- 
fidently anticipated by all who watch the movements of trade, 
and of this district in particular, that a re-action will setin at an 
early date, and that makers will be able to keep their furnaces as 
well employed as at present for some time to come. Prices do not 
show any change. They are nominally the same as have been pre- 
viously reported ; but in some instances sales have taken place at 
lower rates, chiefly in the instance of the small manufacturer, 
who has been compelled to put his iron into the market owing to 
not being in the fortunate position of having sold forward. 

The steel trade is busy in all departments, and makers are 
likely to continue so for a long space of time, for all their mills 
are in full working order, and the programme of business, not 
only on home but continental account, is such as gives the hope of 
an uninterrupted period of activity. Merchant steel finds a good 
market, but rails are selling freely. Russia is still taking large 
supplies of steel, and considerable quantities are now loading on 
the docks for transmission to the Baltic, 

Iron shipbuilders are not in receipt of many contracts, and 
there are no indications of any improvement in their position. 
The demand on ships for transmission of cargoes from place to 
place is very weak, and as many vessels are lying idle, new orders 
to any extent cannot be expected. 

Engineers and ironfounders are but moderately employed, 
except, perhaps, marine engineers; but the activity in this 
—— displays signs of weakness. 

he coal trade shows no improvement, either as regards manu- 
facturing or house descriptions. 























THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Durine the past week business has not been materially altered, 
with the exception of one or two instances in the iron trade, in 
which a more decided weakness has been exhibited. This has, to 
a certain extent, been brought about by the embarrassments of 
the Northfield Iron Company, Limited. This company was 
established eight or pa At ges ago for the purpose of 
aequiring the tire and iron business previously carried 
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on near Rotherham by Messrs, Edgar and Neill, and its nominal 
capital is £40,000, in £10 shares, of which £7 10s. have 
been paid up. For the first few years of its existence, com 

the infla’ riod of 1871-74, the company did very well an 
paid its shareholders good dividends, but in the past two years 
there has not only been no division of profits, but a considerable 
loss on the working. It is stated that the assets of the company 
are set down at something like £72,000, and that the liabilities are 
considerably in excess of that amount. It is to be hoped that some 
scheme will be matured for preventing a complete sacrifice of the 
shareholders’ property, although it is admittedly most difficult to 
realise either plant or peck satisfactorily just now. 

So faras the pig iron branch has been in question, it seems certain 
that smelters of all ordinary kinds cannot hope to realise any 
advance in prices at present, seeing that in many directions there 
is a lower output of the manufactured article than heretofore. 
Good Derbyshire foundry brands, however, are fairly well sus- 
tained, and I hear of a few good sales of Sheepbridge, Clay Cross, 
and one or two other brands, at what are stated to be current 
rates—£2 15s. to £3 2s. 6d. per ton. Very little Lincolnshire pig 
is being imported into this locality at the present time, and I hear 
that a very considerable proportion of the furnaces in the Froding- 
ham district are out of blast, and likely to remain so. When the 
much-desired revival of trade does come, however, that district 
will undoubtedly be in a position to turn out a very large output, 
and will be able to compete, too, in a successful manner with the 
Northern and other makers, not only here and in West Yorkshire, 
but in the Lancashire and North Staffordshire markets. pear 

In this connection I may state that I hear of a gaye being in 
contemplation for the attempted development o the rich virgin 
ironstone deposits which lie alongside the new Lincolr and Louth 
Railway in the vicinity of Donnington-on-Bain, which are said to 
be of capital quality. What with these—the Mid-Lincolnshire and 
Frodingham fields—Lincolnshire bids fair to take its place at no 
yr distant period as one of our most important iron-producing 

istricts, 


than now, so that it can hardly be said the course adopted 
has been justified by the event, The principal makers have 
ot rid of their stuff pretty well until now, but the demand 
is now so far beginning to 
cerns are compelled to exert themselves to find a market. The 
fact that under such circumstances one firm is blowing in furnaces 
that have been idle for the greater part of two years is regarded 
with some wonder, but it is no doubt due to a feeling, very gener- 
ally shared by experienced men, that the long lane of depression 
will speedily show a turning; and that it will ultimately pay to 
place iron in stock, if a good market does not arrive. There 
are now 107 furnaces in blast throughout the North of E land, 
and over fifty areidle. The furnaces in blast are still ucing 
iron at the rate of over two million tons per annum. , 

The usual monotony of the meetings on ’Change at Middles- 
brough was this week relieved to some extent by the sale of the 

Lackenby Ironworks, on Tees-side. These works belonged to and 
| were built by Major Elwon, of Middlesbrough, who suspended pay- 
ment more than a year ago. Since then the three blast furnaces 
at Lackenby have been carried on continuously by the liquidators, 
who on Tuesday brought the works to the hammer. Mr. Dodds, 
M.P., became the purchaser at £50,100. The West Hunwick 
Colliery, in South Durham, carried on by the Lackenby Iron Com- 

any, was subsequently knocked down to Mr. Dodds for £2050. 

he prices in both cases are considered very fair. 

The South Durham Ironworks, at Darlington, consisting also of 
three blast furnaces, were offered for sale by auction at the same 
time and place, but remained unsold. 

The finished iron trade calls for no special remark. There is a 
fair quantity of work on hand — ship-plate manufacturers, 
especially for the Tyne and Wear; but the Clyde orders bave 
recently been fewer than usual, which has caused some of the 
firms cultivating that special trade to be rather slack. Prices are 
not chi , ordinary ship-plates selling at £6 10s. to £6 12s. 6d. 

r ton, less commission. The quantity of work now on makers’ 

ks for shipbuilding purposes does not exceed 30,000 to 40,000 
tons. In regard to iron rails there is a continued dearth of work, 





Owing to the continued steadiness of the Bessemer depart- 


ments, which are still producing a heavy output of rails | 


and forgings, vendors of hematite pigs are holding out for 
rather more money, and I hear of one instance—there may 
be others—in which nominal quotations for Bessemer have 


been advanced 2s, 6d. per ton. General prices of these pigs will be | 


found in to-day’s price list. The newer Bessemer works are all 
running full time on the day shift, and in one case are also keeping 
the machinery going during the night. As to the Indian orders 
for rails, the large extent of which has been questioned in some 
quarters, I may take this opportunity of stating that one firm here 
—Steel, Tozer, and Hampton—alone have contracted to make 
25,000 tons. This fact I have on the best possible authority, so 
that with the contracts placed elsewhere, the whole order cannot 
be for much less than the quantity originally announ viz., 
over 100,000 tons. Rail prices are fairly well upheld, notwith- 
standing the additional competition which is coming into the 
trade in Cleveland and South Wales. In rail ends for cutlery and 
other general purposes, there is a good deal of jobbing doing at 
prices ranging from £5 to £5 10s, per ton, according to quality. 
As I have stated on previous occasions, this scrap is now not only 
cut up, sawn, and rolled for cutlery, &c., but is also melted 
down with other ingredients in crucibles for steel of that descrip- 
tion, 

In speaking of the general condition of the crucible—or cast— 
steel branches, I am again unable to amore any material improve- 
ment, a fact which is largely attributable to the unsettled state of 
French politics. In late years France has ranked amongst our 
best customers for raw steels of fine quality, so that the interrup- 
tion of the market is unfortunate. The home demand for tool 
steel, sheets for penmaking and other purposes, is fairly well 
sustained, and I also hear of a capital inquiry for almost all 
descriptions of wire, as well as for special steels for India and 
other large British dependencies. Files are selling tolerably well 
for Germany, France, Italy, Russia, Canada, and other minor 
markets. 

For Turkey I hear some work has just been completed here, and 
comprised anvils, stocks and dies, vices, and a g' general assort- 
ment of bench, lathe, and other tools. This is, of course, indepen- 
dent of the small orders from the same source which have been 
received for bayonet steel, swords, and ramrods. 

The edge-tool manufactories are turning out a fairly large output 
of joiners, masons, and other tools, and some few of them are also 
producing special articles for the West Indian, Indian, African, 
and Antipodean markets, in the latter of which American manu- 
facturers are making great efforts. 

It is understood that one of the leading local houses has recently 
received a few Indian orders for railway springs, but as a whole 
this branch of business remains very quiet, and at one establish- 
ment—Thomas Turton and Sons, Sheaf Works—the men have 


agreed to accept a reduction of 3d. per cwt. on best springs, which | 
Works Company | 


are paid for at the rate of 4s. to fs. 6d. per cwt. 

The shareholders of the Parkgate Wagon 
(Limited) met at Rotherham on Monday, and after a long dis- 
cussion it was decided to wind up the company voluntarily, Mr. 
Macredie being appointed the liquidator, The capital of the 
company is £50,000, and its assets are said to be of considerable 
value, although they are partly composed of an interest in the 
Sandiacre Wagon Company, Sandiacre, Derbyshire. A meeting 
of the company’s creditors was also held the same day, Mr. A. 
Smith (Horsley, Smith, and Co., Hull) presiding; and it was 
resolved, with one exception, to adopt voluntary liquidation, with 


Mr. Joseph Bennett, junior, Grimsby, to act as joint liquidator 
. | 


with Mr, Macredie. 

The coal trade of the surrounding district is, on the whole, ona 
moderately satisfactory footing, but it cannot be said that it is 
by any means in an active condition. Now thatthe Baltic shipping 
season has |g waar come toan end there is some difficulty in 
disposing of the output of hard coal, so that any general rise of 
prices would appear to be improbable. The same remark applies 
to small coal, which is necessarily largely made in getting hards. 
In spite of this, however, one or two of the ccihetinlad near 
Sheffield are advancing quotations for house coal by 1s. per ton, as 
they did a month ago. In South Yorkshire the sinking of new 
pits goes on apace. On Friday the Hoyland Silkstone colliery was 
opened with much ceremony, including a dinner at Barnsley, at 
which Sir Edward Watkin and other gentlemen were present. 
The shafts of the colliery are 20ft, in diameter and 500 yards deep 
to the Silkstone seam. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


On the whole, the position of the trade of Cleveland cannot be 
said to have altered materially since the date of my last report. 
At this week’s iron market at Middlesbrough, the rates of last 
week were barely maintained, and the concurrent fall of prices at 
Glasgow has had a tendency the reverse of encouraging. The rates 

uoted by makers are: No. 1, 44s,; No. 3, 40s.; No. 4 forge, 
39s, 3d.; and grey forge, 38s. 9d., less 1 per cent. commission, 
and f.o.b, on the Tees; but the range of prices was not 
by any means adhered to, contracts having P 

in some cases at fully 6d. per ton less, The amount 
of business done was inconsiderable. Some makers have 
disposed of the whole of their production to the end of the 
present year, at prices rather above those now current; and such 
firms are congratulating themselves that they have done a good 
stroke of busi as pared with the more numerous firms who 
have steadily declined to sell any large quantity for a long time 
ahead, and who are now, therefore, compelled to accept current 
ar for the bulk of their produce, One firm has not 
ess than 40,000 tons of pig iron in stock. This was stocked 
when prices were fully 2s, 6d. to 3s, 6d. per ton higher 





especially for heavy sections. It is probable that some further 
suspension of operations will be called for in this department if 
| prices fail to improve. Some of the railmakers are endeavouring 
| to adapt part of their works to the production of plates and 
merchant iron, but even those who are thus speculative and enter- 
prising appear to fail of meeting the recompense they require. 
| The mineral trade of the Durham and Cleveland districts is 
far from satisfactory. There is a further decline this week in the 
mineral traffic receipts of the North-Eastern to the extent of 
| £1000 compared with the corresponding week of last year, and this 
may be taken as representing a decline of at least 10,000 tons of 
minerals carried. The decline is chiefly in coal and coke. Of the 
19,000,000 tons usually raised in South Durham, it may be taken 
that fully one-third in the form of either coal or coke finds its 
way into Cleveland for iron-making purposes, but of late the 
quantity so disposed of has been much below this figure, and it is 
probable that it wiil continue to decline. In Cleveland there has 


not so far been any great falling off in respect of the quantity of | 


ironstone raised, but the large stocks of ore accumulated at the 
mines and at the furnaces of users justifies the conclusion that it 
will be many months before there is the same activity among the 
ironstone mines of Cleveland that there has been. Of limestone 

| the Weardale and Stanhope quarries are still supplying Cleveland 
with about 100,000 tons per month, but the output is found to be 
rather above the actual requirements of consumers, and very little 
stone is being supplied by the fresh fields that have lately been 
opened up at Forcett, Stainmoor, and elsewhere. 

Two miners were this week fined 20s. each and costs for a breach 
of the Monkwearmouth Colliery rules, by placing their lamps so 
that they were not at least 2ft. from the stroke of the picks. The 
case is important, asshowing the culpable negligence of miners 
even in the most fiery mines. In one case, an overman heard the 
click of the pick against the lamp, which he hastened to extinguish, 
or an explosion would have occurred; and as there were more than 
1000 men in the workings, the result of such an event would, of 
course, have been most disastrous, 

The coal trade remains extremely flat, both in Durham and 
Northumberland, At the ‘‘ Dicky” pit, belonging to the Seaton 
Delaval Coal Company, the miners have received notice to quit, 
and a number of men at the East Holywell Colliery have also been 
discharged. No final decision has been come to by the miners as 
to the proposal of the masters that they should work seven hours 
from bank to bank. It is stated, with respect to the Durham coal 
trade, that the Earl of Durham has concluded an American coal 
contract that will keep the Lambton Collieries fully employed for 
some time to come. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

IT must be confessed that, after a somewhat extended trial, the 
restrictions of the output of pig iron has altogether failed to 
improve the state of the market or increase the prices of iron. 
Were we, indeed, prepared to regard the step referred to as 
positively influencing the trade in any direction, and to any con- 
siderable extent, we should be forced to the conclusion that the 
damping out of the furnaces was a mistake, and has had the very 
opposite effect to that intended. But it is hardly necessary to 
remark that it is not in the power of the ironmasters to regulate 
the trade, and that its prosperity depends upon causes altogether 
beyond their control. 

One effect produced by the restriction of. the manufacture, 
however, is that it has greatly reduced the quantity of iron sent 
into store. In the course of last week only 500 tons were added 
to Messrs, Connal and Co.’s stores in this city, making the total 
quantity of pigs there 164,500 tons. 

The foreign demand for pigs is exceedingly limited, the quantity 
being exported hardly passing a half of that despatched from the 
Clyde at this time last year. As cextain branches of the manu- 
factured iron trade have considerably improved within recent 
months, the home consumption of pigs is thereby to a certain 
extent influenced ; but it is doubtful whether the total increase, 
if any, will do more than counterbalance the falling off in the 
foreign department ; and when we take into account the fact that 
our manufacturers are using an increasing quantity of North of 
| England iron, we might almost hazard the anticipation that when 
the statistics of the trade are available at the end of the year, 
they will exhibit a reduction on the past two years, which were 
by no means regarded as among the most prosperous. 

The warrant market has been dull throughout the week, with a 
further decrease in prices, which are now at a lower point than. for 
many years past. Business was done on Friday forenoon at 52s, 2d. 
to 52s, 24d. cash, and 52s, 5d. one month; while in the after- 
noon, with a very inanimate trade, the figures receded to 52s. 14d. 
cash, and 52s. 44d. one month. On Monday the market was, if 
possible, still more depressed, with lower rates prevailing, In the 
morning business was done at 52s. cash, and 52s. 3d. one month, 
the aft tr ions being effected at 51s. 11d. to 51s. 104d. 
cash, 52s, 14d. one month, and 52s. fourteen days, The market 
was steadier on Tuesday, with a moderate business at 51s. 11d. to 
52s, cash, A large business was done in warrants on Wednesday 
at 52s. and 52s, 1d. cash. To-day (Thursday) the market was 
steady, with a fair business at 52s. ld, to 52s, 14d. cash. 

For makers’ iron the demand is also slow, prices being easier all 
over, while in a number of cases slight reductions have been made. 
No. 3 good marketable brands are selling at 6d. less money ; Gart- 
sherrie, No. 1, declined 6d.; Coltness, No. 1, 1s.; Summerlee, No. 1, 
6d.; Carnbroe, No. 1, 6d.; Monkland, No. 3, 6d.; Eglinton, Nos. 
1 and 3, 6d.; Dalmellington, Nos. 1 and 3, 6d. The corrected 
figures will be found on another page. 





flag that even the most affluent con- | 


1876 ; while the imports of Middlesbrough pigs at Grangemouth 
pry week were 6828, as against 4619 in the corresponding week 
| of last year. 
One blast furnace has been blown in at the Carron Ironworks, 
| so that there are now 88 in blast as compared with 118 at the same 
| time last year, 
| The manufactured iron trade is quiet in most of its departments. 
The prolongation of the dispute in the shipbuilding trade has a 
most depressing influence, and the foreign trade is getting limited, 
as it invariably does at this season of the year. Last week’s ship- 
ments of iron manufactures from the Clyde embraced £6500 worth 
| of railway iron for Bombay ; £2000, machinery, chiefly for the 
| West Indies ; £2500, castings, for Port Natal and Demerara; 
£2000, bar and other iron, for different places. 
In the western coal trade the only specially noticeable feature is 
that there have been fair sales of steam coals for Clyde trading 
| steamships, owing to a large despatch of steamers for India and the 
| South American ports, But in other respects both the home and 
| foreign departments of the trade are dull, and though the inquiry 
| for household sorts for home consumption is getting better, itis not 
| considered equal to what it has been at this time in some former 
years. In the eastern mining counties business is also slack, 
| except at one or two ports of the Fifeshire coast from which a pretty 
|g tinental an ting trade is being done. 
| Active operations have been carried on without intermission at 
Messrs, Dixon and Co.’s High Blantyre Colliery for the recovery 
| the bodies of the unfortunate men who were killed by the terrible 
explosion of Monday week. Since last week it has been discovered 
that a number of the men who escaped failed to report them- 
| selves, so that their names go to increase the list of 
| saved. In all twenty-eight men are alive who got out of the 
| colliery, and as it is ascertained that 233 went down the pits 
| in the morning, 205 men have lost their lives. A large pro- 
| portion of these were married men with families, it 
appears that there are upwards of 10) widows, and between 300 
and 400 children and other dependents left destitute by this awful 
| calamity. As indicated above, the work of recovering the bodies 
has been prosecuted with as little delay as possible ; but owing to 
| the damaged state of the workings and the want of ventilation, it 
has occupied much longer time than was anticipated, Many of 
the bodies are so terribly mutilated as to be past recogaition, and 
| they are being interred without identitication. Up to the time of 
writing, the subscriptions to the fund for the relief of the bereaved 
amounts to about £7000, including £1000 from the Hartley Fund, 
| and £1000 from the owners of the mine. 
| What are believed to be valuable deposits of silver and lead have 
been discovered on the estate of Mr. Duncan, of Benmore, at the 
head of the Holy Loch, in the Firth of Clyde. Preparations are 
being made for opening up the mines, 











WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

I NoTICED last week that India had given an order for iron rails; 
now Denmark isin the market, and Blaenavon has secured the 
order for 7000 tons, also iron. 

It will be seen by the monthly price list that quotations are ex- 
ceedingly low, and at the same time I have every reason to believe 
that the iron rails now manufactured are much superior to the hot 
blast “‘ cindery ” stuff which was turned out in South Wales two or 
three years ago, and which helped more to ruin the Welsh iron 
trade than any adverse movements in the United States. 

| Iheard lately that a London house which had regularly had 

| its orders executed in Wales, and bore up for a time in the face of 
great and gross adulteration, was at length obliged to go else- 
where. 

The Times has been dealing pretty freely with the Cwmavon 
Works, which were sold lately for £55,000, and enumerates the 
parcelling out and sale of the various properties as follows :—Tir- 
plate works, since sold, £51,000; copper furnace bottoms, 
£15,000; pig iron, £15,000; scrap iron, £12,500; private house 
property, £10,000. The remaining house property yields a 
revenue of £2500, and the collieries, foundries, engineering 
works, &c., are untouched. It is evident from this that a great 
bargain has been made by the buyers. 

The future of the old ironworks of South Wales may not be 
quite as bad as that of Cwmavon, but it is quite certain that when 
disposed of or cleared away for newer appliances in the make and 
manufacture of steel, great sacrifices will have to be encountered. 

Things are not looking healthy at Landore. At Dowlais a 
constant weeding of men is going on, old hands and “ foreign ” 

| hands being paid off constantly. 
The ups and downs of the iron trade were well shown at a 
| foundry in Wales the other day, where old hands from Plymouth, 
| formerly getting £10 to £12 per month, were now labouring for as 
many shillings per week. 

| The consignments of iron and steel from the various this 
week were again insignificant, and were chiefly confined to rails 
for Bombay and Gothenburg, bars for Spain, 125 tons of pipes to 
Santos, and 2} tons of fish-plates to Gibraltar. 

Things-are looking up a little in the Forest.of Dean, both in iron 

| and coal, Mr. Crawshay is steadily increasing his output of iron 
ore, and the sale of pigiron is steady. House coals are in better 
demand in the Forest of Dean, but without change of price, though 
it should be noted by coalowners in South Wales that pricesin the 
| Forest for best coals are 11s. per ton on the bank. 
| _In a visit to the Rhondda Valley there was no. improvement 
| shown in the great staple of this district—coal, Nearly every 
| siding was blocked up with coal, colliers. were working about 
| one or two days per week, and there seemed no chance of getting 
| off the accumulation: from the colliery banks. It must not be 
| assumed that even working two days a week is starvation. 
Colliers get. more than labourers in coal pits, and labourers get 
4s. 6d. per diem, so even at two days a. week colliers are able to 
earn about 10s. to 12s. 

Working is very irregular at Mountain Ash. At one important 
colliery a loss is incurred on every ton sent to bank. 
| The Miners’ Union have decided to try once more and induce 
| the Blaina manager, Mr. Brown, to concede the 5 per cent. to the 
| colliers, and in the event of a refusal, to urge the men to come out. 
The same step has also been decided upon in the case of the Risca 
men, whe are threatened with a reduction of 20 per cent. 

The coal export last week was again low, only amounting to 
71,872, or 30,000 tons less than the average. Swansea only sent 
away 8500, and Newport 8050 tons. 

In tin-plate little is doing, and ordinary boxes are selling at 6d. 
less. I have heard of a stock placed in London markets for “what 
they would fetch.” This is not surprising, seeing how the American 
trade has fallen off. One large house, a maker, used to send 
16-20ths of its make to the States and 2 to Russia, and the 
remainder was used in this‘country. Now America is scarcely in 
the market for any quantity. 

Mills are working short time at Rhymney, and only one mill 
with the forges is at work. The steel arrangements are nearly 
ready, and the only important exception is the blast furnace, which 
is being modified to serve for steel. 

At Ebbw Vale less than half puddling power is in action. 

Great damage and hindrance have been caused at collieries and 
works by the floods, 











SoutH KENSINGTON MusEuM.—Visitors during the week ending 
Oct. 27th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8982; mercantile marine, building 
materials, and other collections, 1157. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. te 4 p.m., Museum, 
1644; mercantile marine, building materials, and other collections, 
71. Total, 11,854. Average of corresponding week in former 





Last week’s shipments of pig iron from Scotch ports amounted 
to 8640 tons as compared with 13,580 in the corresponding week of 





years, 13,472. Total from the opening of the Maseum, 16,709,862. 
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prices. Readers should also refer to our correspondents 
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PIG IRON AND PUDDLED BARS. 
ae No. 1 ons Qntiietiens AS 
~M.D.—No. le ce oe —No. = 
No.3. sc eo 211 0 No.8 .. 213 6 
Gertsherrie—No.1 .. 0 0| Eglinton—No.1 .. .. 14 0 
on —2 a8 eo 214 : a ee tn 0 
wena ~~ - 5 Dalmellington—No. 1 .. 40 
No.3 se «« 215 6 No.3... 211 6 
Summerloe— No 4 ee : 4 At 
Langloan—No.1.. .. $2 6 ere wageetinnge & a 
0. 
Pee 5 Do., specially selected .. 310 0 
——— 1 we : - . ‘At Gra mcuth. 
Monkland—No.1.. «. 214 0 Shotte—No.1.. .. « 3 1 6 
0.3. - 2110 No. 3.0 oc of 215 6 
Chapelhall—No. 1 . - 2144 0 Leith. 
No.3 .. « 0 0 0 SS cs oo o¢ ca > 
eV a : ee 217 0 oe 2 0 
212 0 i Bo'ness. 
The above at Sa CLEVELAND—Prices at works— 
deliverable alongside. No. Lee we cf a of 2 4 0 
Govan—No.1.. .. « 214 0 No.2... oe oo oe of 2 2 0 
Mad... 218 0) ek coe oo Tass 
At Broomiclaw. No. 4, _— oe ef se L19 0 
Calder—No.1.. .. os 0 0} Mottled eo cf a 118 6 
No. 8. 213 0 White oe ef eof 118 0 
At Port Dundas. Thornaby .. oo ce ce ef 216 0 
£ada £8.64 
Wars—No. 2, f.0.b., Newport.. ee ee 2 7 6to0 0 0 
Forge (at works) ee os ee 2 7 6to8 0 0 
Common pig (at works) oe eo 2 0 0t00 0 0 
Best native ore (at works) .. 215 O0to0 0 0 
Both, Davenport, delivered in Aberdare. 
Densvanrne.—No. > at Sheffield ee eo 2 5 Oto210 0 
eo 2 2 6Cto2 7 6 
LaNcaSHIRE, Pt eh ll SR —No.3 211 0to0 0 0 
“ No.4 219 0to0 0 0 
K. H. Messelmoun .. oo oe - 510 00 0 0 
Messrs. Wartwet & Co.’s Stockton net prices (on trucks) are—No. 1, 
£2 4s. 64.; No. 3, £2 1s. 64.; No. 4 Forge, £2 0s. 6d; “‘Thornaby” No. 4, 
Forge, £2 15s. Od. net cash. 
HEMATITE, | at works, 2} dis. for ae cash. 
Millom “ Bessemer ”—No. 1 .. oe oe - $10 0 
No. 2 s« oe o. ee .- 876 
_ 3 oe oe ee a : - 0 
0 No. 3 .. - o es o 0 
rae No. 4 «. oe ee - 850 
No. 5 «. oe a. ee -. 850 
Mottled oe ee ee ee se ee - 3 1 0 
White.. es oe . o ee ee eo 810 
Maryport Hematite—No.1 .. . . o ee 810 0 
No.2 oo ee ee o 876 
No.8 oe oe ~ oe eo 8 5 6 
No.4 «« ee oe ~* eo 8 50 
No.5 o- ° o o- eo 8 5 0 
Mottled and white.. oo ee os eo o 8 5 @ 
“* Bessemer "—No. 1 oe oe ee oe oe 810 0 
No. 2 - - oe ee - 876 
No. 8 o. ee ee ee ~- 850 
Puddled Bar— 
Waxes.—Rail quality, at works .. - £3 0 Oto 310 0 
CLEVELAND -- 410 Oto 412 0 
Lancasame—Pearson “and Knowies Coal 
and Iron Co. .. oo ee « 5 0 Oto 5 2 6 
MANUFACTURED TRON. 
Ship Pistes— 
Pearson & Know es Co. TES) Gree. 815 0 
Graseow, f£.0.b. e oe « £7 58 Od. to8 0 0 
Wares—At works, net .. ee -- £6108. 0d tod 0 0 
Mupp.espro’, at works .. - £6128. 64. to 615 0 
Fox, Heap, & Co. (at +> ey cash less 2})— 
Ship or bridge plates(A .. os ee ee o 615 0 
A - 
Mast plates (—*_) teh: he oe eee O 
Boiler Plates— 
WEISH .. ee “So 8, 
Pearson & KNow es, tos owt. each plate. oe ~~ 9 50 
Do. oe oe o o oe ee = 5 4 
Do. treble best 5 


cent. discount for cash. The Pearson and Knowles %o.4 s ohieb 
iron include delivery at station in Liverpool, Manchester, or 
arrington, in lots of not less than 2 tons, or free alongside at Liverpool 


Bowxtxe & Low Moor, terms in each case 2} dis. for cash in 
yment of monthly ‘accounts, or 14 
fenot three months’ bill The Bowling Iron Co., Limited, and 
the Low Moor Co. deliver in London at 10s. ; Liverpool, 7s. 6d. ; 
and Hull, 5s. per ton extra. 


per cent. dis. for cash in 


honed on 
cooooooon.. 


waawont 


upwards 
Plates ex: 6ft. wide, 25. ewt. extra. All plates exceedi Sft. 
seeing er All plates differing from a >. 
taper, or when over 20 per cent. is cut away, extra 


square 


"ow Moor, boiler plates 6d. per cwt. less ; ate tomms os 


“*Monmoor” (E. T. Wricut & Sons). Best, to 5 cwt., 
to 4ft. Gin. wide, and to 82 superficial feet, per ton 


10 0 


aooo 


Sewmmstaw «7 
ee a 
Boa GaA0 P 
eocoaeaaneo o of ooo fo 


610 0 


&7 0s, to 710 0 


900 


tt te” 
wonoF 
coop 








Flats—l}in. by fin and upwards.. .. ee =6ee «210 
» Under #in. thick to}in, .. oe ee eo. 110 
07: I SOMER. es:: Seow en > wo 120 
er gin. 150 
For each fin. less than Ijin, wide extra, 10a. per ton 
8q in. and upwards esi? teint: PS 4 ; 4 
. and 5-16in. ee pe =4 we “ 140 
i in. . oe . ee ee ee 160 
Roun ‘in. and upwards ~- oe ~- nw 100 
se 5 Ed in. k-th us @asipens ,. on. Tae 
” 7-l6in. and jin. .. - ee ee ee 140 
20 16in. oe oe oe oe eo” 2 ee 
din. . 180 
Rivet, "prices as above. “Chain iron, 2s. ; ‘and best bars and rods, 
extra 3s. per owt. 
“Monmoor Crown” (E. T. Wricut & Sons), at the 
works, per ton— £8. a. 
Bars, jin. to 3in. round and square, or to Gin. flat . 8 5 : 
» ” ’ > oe 9 5 
Best best” cS = a 2 10 5 0 
Rivet iron, usual sizes.. .. os ee ee - 1050 
Best best .. o oe oe eo ° - 115 0 
Gtascow, f.0.b. .. oe on ee eo £6 lis. te 7 0 0 
Barrows & Sons, at works, per saat short : 
B.B.H. bars ° ee ee ee 810 0 
~ best angle iron ee oe ee oo ee 1010 0 
Merchant Bars— 
Pearson & Know es (2} dis. oo cash) per ton, delivery prices as 
Flats, from lin. to 6in. wide by way thick and upwards 7 0 0 
Rounds and squares, from jin. to 3in., best ee o F000 
Do., treble best . « 1000 
WHITWELL & Co., f.o.b. (2h dis. for cash), per ton— 
— quality’ ee oe oe oe oe oe «o- 650 
oe oe o ee «eo eo 615 0 
Bettivet fron .. oe ~* o oe 715 0 
oo 6a “Thornaby”. oe oe ee oe oe ~ : : 
2 ao ep A a Re 
Detail specifications from warehouse ‘10s. per ton ‘extra, 


Common Welsh bars, £5 7s. 6d. f.0.b. South Wales ports net cash. 


Sheet— £ a. 
**Mowmoor” (E. T. Wricar & are to 8ft. by 3ft. 
20 w.g., per ton at works oe o ee B ° : 
Best .. o ay ee oe ee a « 10 
Best Best oe oe oe ee oe oe eo ll 0 0 
Barrows & Sons— 
B.B.H. sheets.. o oe o ory - e- 1010 0 
» best do. o ee oe oo os -- 1200 
4 best best de.. oe ~ oe - ~ 13 0 0 
E.P. & W. See Sates ~~ 
“Severn "—Sing’ 20w.g. oe ~ 
“Wilden” ,, am 5 - ee o 4 . ° 
: SS toe) So eee 
aa ~ “*B charcoal”... oe o 7 ; 0 
> EB". rat 0 
Doubles 21 to #4 w.g., ane and trebles 25 to 27 w.g., 60s. ae na 


‘erms as ui 
Charcoal Tin—Best “EP andWB"IC 


perbox.. 1 8 0 
* Unicorn” IC ee o oe eo 140 
“Wilden” IC.. o oe oe a ee 
** Arley” @ oe ee oe oe eo. 130 
Coke Tin—“ Stour” ° ~, 0, 2 20 
Pearson & Know es Co. qremme os shove) £604 
nw ne os ee perton 9 0 0 
Best, : best best, 30s. per ton extra. 
Joszera Trxx, aabton ‘Mills, Bristol d delivered in ames | a 
8. 
odin export ouy oo ee ee oe ws 815 0 
Doubles .. ee ee oe o eo ee 10 5 O 
Trebles . oe - 1115 0 
Singles, for galvanising and corrug ting - o 8 3 6 
Special quality steel cete-Siagies ee ~ 1515 0 
Wa.es—Treforest Tin-plate Works— 
Coked tin (at Cardiff), 18s. 6d. at works; £1 in London. 
Lydney : Charcoal tin, IC .. ee . £1 38 6to 600 
Terne oe oe oe eo 110t0o 000 
Coke tin .. os oe o 10 6t0 00 0 
Swansea ee se o oe «+ O17 6to 018 0 
Gadly’s Aberdare coke ee os - O18 6to O19 0 
Morriston (at works) oo oe « O18 Oto O18 6 
CrowrTHer Baos. & Morcay— 

Tin Sheets—“ Lion and Crown” Brand— £s8.d. 
Coke, annealed .. ee +» Singles, per cwt. 114 0 
Charcoal, do. oe oe - e- 119 0 
Best charcoal do. .. oo 83 40 
Doubles to 24 w.g., 2s., and lattens to 26 w. g., 48. per cwt. extra. 

Patent Coated Sheets— 

No. 3 lead.. ee +. Singles and doubles, percwt. 019 0 
No. 3a terne oe ” ” ee em 
B terne e ° oo = ae 15 0 
Charcoal terne 190 
Lattens to 26 w.g., 26. per owt. extra at works, less 2} per cent. discount. 
Wire— 
Tar Pearson & Know es Co. 
CROWN Fencing, Nos. 0 to 4, B.W.G. 8 0 0 
WIw . ‘ »B.W.G. ow oe 
Ry.ayxps BroTHers — 
Best _ Annealed drawn fencing wire, per ton— 
£10 5s. £10 15s. £ill 5s. £11 15s. £12 15s. 
Nos. 6 7 8 10 
Delivered free alongside ship Liverpool, 24 per cent. 
Walt Rods—Gusseww, f.0.b. oo «= esis TO BOO OC 
CLEVELAND * or oe « 615t07 0 
Bailse—G.ascow, f.0.b. SS ~ 7 0to8 0 
CLEVELAND o ee o o oe 6 Ot06 5 
eater a4 — 4 oo « 5 5t0510 
°. 
At Aberdare and Merthyr (Daven-port) 6 0 to 6 7/6 
For colli works) 415 0 
Bridge to 30 Ib. Dre vard (a works) 600 
10 ton lots, viel 
Fishplates (at works), a, ll «- 57/6 to6 0 
Old and D H flange rails (at works) .. 210to3 5 
Railway Chairs—G.ascow, f.0.b. oo 860 we 4 O04 SE 
Pipes—Guiascow,f.0.b... .. «2 « w- 6 Oto7 5 
Hoops—Pearson & Know.es— 
coopers’ hoops ee oe « 8 Oto 0 0 
Baling ” =" ee . « 8 5to 0 0 
Steel o oe oo ee «+ 1L10to 0 0 
STEEL. 
Suerrietp—At works— £en0da £4.4. 
8 eS oe ee oo e- ll ; bok 10 0 
rods o- oe oe o 4 100 
Sear avines shed a mre wT my) me 
—— ——_ ie wehclmp oe + 20 0 0t0 60 0 0 
Bessemer oe ee oe « 10 0 9t0o14 0 0 
Booond lane tol oo pe 0 BS Owe. eo 
special steels . o o « 40 0 0t070 0 0 
Fine soiled, for clock &e. «eo =e 60 0 0 tO70 0 0 
Rails—Siemens (at works) .. oe «oe 000t0 000 
Bessemer, oe o « 6 5 Oto 612 6 
Do. superior .. oo - 70 0t00 000 
£a4a ££8.4a 
Vet, Lob, Cardiff or Newport oy eo 6 5 Ot0 6 7 6 
=— Bessemer .. oo - 62 6t0 650 
Hea oo 7 © Oto 718 6 
Slightly defective, Cardiff or Newport ~. 60 0t. 67 6 
Steel colliery bridge rail, works .. « 70 @to 710 0 
MISCELLANEOUS METALS. 
£04 
bars swe +s ee perton 6510 0 66 0 0 
B.S. ingots ee oo o o ~ 7400 700 
Tough cakes or bars .. oe o ew 7400700 

Tin— Straits oe oe - oo oe 69 0 0 6910 0 

Brit oo oe oe oe ee 7410 0 7510 0 
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—————— | 

Spetatet 94 soft pig .. ee ee 20 3 6 20 6 0 

ee ee ee oe 19 5 0 20 0 0 

8 pelter—Sieala oe - oe o 19 5 0 1910 0 

oe oe oe - ee ory 00019 7 6 

Phar N - ee ve perbottle 710 0 715 0 

Phosphor Bronze .. + perton 112 0 0 140 0 0 
Wat, COKE, OIL, &c. 

Coke— d. £8. d. ‘alates ‘Wigan pit prices 
Clovaland.at works 6 ° 9..0 11 0 Arle ¢ oe 5 1» en 0 
Derbyshire... .. 0 100..0 140 Pem re t 0. 8 6 
Tredegar 0 96..0 00 Forge coal .. 0 60..0 70 

Paper gen 0 96..0 00 Bu oo of © 50.0 56 
gaia best, Blac: co of 0 80.0 40 
Bc South Durham .. 0 56..0 106 

erbyshire— 

Best (at pits).. 0 § 0..0 11 0 | Oils, tun—Lard.. 0 00..520 6 
Converting .. 0 76..0 86 , - e+ 84 00.00 0 0 
Slack te as 086.00 BO Brown .. «- 29 0 0.,80100 

South Yorkshire—At the pite— Linseed .. .. 30 15 0,.31 0 0 
Bestordinary.. 0120..0160| Palmnut ., .. s tome 
Converting .. 0 90..0110| Rangoon engine.. 0 86..0 00 
Slack .. .. 0 80..0 60| Rapeseed, Engl. 5 0.39100 

£4 £8.4. Ss) ee . 

Wales, through . 0 59..0 60 TOWD 26 « f Ay eet 44 
team(less24).. 0 59..0 738 ae Laer? sp OA 
House (at port) 0 7320 86 Wate, plo +. 0 00..85 00 
Small steam .. 0 16..0 20 Brown > s+ 80 0 0..81 00 

Glaagow—at pita . Fish 25 10 0..26 00 
Ellcoal, per ton 0 70..0 8 0 mF. gl. 0 103 000 
Main mh 0 60..6 70 
Splint ee 0 66..0 00/ Tallow, percwt.. 396 0..3990 
Smithy .. .. Oll 0..8 12 6 | St. ‘Petersturg.c. 89 0 0,.40 0 0 

PRICES CURRENT OF TIMBER. 
1877. 1877. 
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Riga oe 310 4 3 
Desuals anh Sensnal, exooe - @0 510 
mid 310 410 
30 315 
210 3 
- 210 915 
» 25 81 
- 215 1 
+ 330 1 
.s - 36 1 
Swedish and Norway balks.... 1 15 
Baltic Oak Timber— 
Memel crown 6 sessecsceevee 510 
M nececcseserseeee 3 
Dantsic and Statten, crown.... 5 10 
Brack & unsquared 5 @ 
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31 
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16 0 
. 18 10 
~13 06 6 
Pp Riga, white.. + 9101010 
SS ee and se) 13 01410 
11 lo 
91 
18 0 
d.. 15 0 
Inferior ‘and. 4th 10 10 13 10 
ie wane eae. 

Finland deals, ist . + 12 015 0 
Battens . sreeee 91013 0 
Handeawn deals es 8 0 810 
Hands. 710 810 

Dantsig crown deck deals, per 

40ft. 31 511% 
Brack do. ol” 13 
Per Petersburg 

Quebec, lst bright pine...... 16 0 24 0 

Bud do. .... - Wo We 


Per Petersburg standard. 45. 4 5. 
Deals, &c. (continued) 
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fnaae 1010 14 0 

8rd do. 6l0o 90 

lst spru lo 0 hw 

2nd do. 80 8¢@ 

3rd do. 70 80 

St. John's, ey sssseresee 8 O@ 810 
Nova Scotia an Prince Kd: 

ward’s Isle, spruce... 710 8 0 

1210 1810 


United 8. pitch gine planks... 
Staves, per mille o; 7 Pe 
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ENCROACHMENT OF THE SEA.—As the result of an investigation 
by Mr. Morris, of the firm of Kinipple and Morris, engineers, of 
Westminster, it has been discovered that Foulness Island, near 
Southend, is ina most dangerous condition, numerous breaches 


having been made i in the sea-walls on various farms. 


So serious is 


the state of things, that in addition to a large staff of men em- 
ployed by the marsh bailiff, Mr. Charles Harvey, the commissioners 
have made an application to Government for aid, and the War 
Office have just sent down a detachment of thirty- three Royal 
Engineers, under the direction of Lieut. Pitt, who are now hard at 


work repairing the defences. 


nearly 800, and an area of 5000 acres. 
THROAT IRRITATION. — Soreness and dryn 


irritation, inducing cough and 
symptoms use Epps’ glycerine 


agreeable confections, being in proximity to th 
moment they are excited by the act of sucking 
h Sold only in 6d. and 1s. boxes 
), labelled “‘ James Epps & 
hreadneedle-st., and 170, Picoadilly, ”"—f ADVT.] 


8 or 14 stam 
Chemists, 48, 
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THE WORKING COST OF CONTINUOUS BRAKES. 

NorwiTHstanDING all that has been spoken, written, 
and done concerning them, little or no data have been | 
made public in this country concerning the cost of the 
maintenance of any eflicient system of continuous brakes. 
We believe that in the United States, where continuous 
brakes have been used for many years, there is no dearth 
of information on the subject; but circumstances alter cases, 
and the price of labour and materials, and the conditions 
under which trains are worked at the other side of the 
Atlantic differ so much from those which obtain here, that 
the figures in the possession of American railway companies 
are comparatively useless to us. Thanks to the courtesy of | 
Mr. Drummond, locomotive superintendent of the North 
British Railway, we are enabled to place certain figures 
before our readers which throw a good deal of light on 
this obscure point. 

It will be remembered that last December an important 
series of experiments was carried out on the North British 
Railway, between Edinburgh and Glasgow, to determine 
the relative merits of the Westinghouse automatic and the 
Smith vacuum brakes. Both gave good results, which 
were fally reported in our pages at the time. It was finally 
determined by the directors to put the two experimental 
trains in regular service, and ascertain what the running 
expenses of each amounted to as regards the brake 
gear, and to note at the same time all defects that might 
arise. 

The train fitted with the Westinghouse brake was laid 
aside after the trials until the 5th of February in the 
present year, when it was put into regular work. The 
train fitted with the Smith vacuum brake was also laid by 
until the 5th of March, when it also was put to work. 

30th brakes were in perfect order on the dates named, 
and remained so with the exceptions set forth in the 
annexed tables. 

It is only fair to the respective brake companies to 
add that a large amount was charged against them 
by the railway company because overtime had to be 
made in order that the trains might be got ready for | 
trial before the Christmas holidays, consequently the cost | 
of the brakes appears to be higher than it really would | 
be if they were fitted up leisurely. The expense in labour | 


‘and material if the work were done in quantities would 


not represent more than £10 per carriage. We may add 
that the Midland trains fitted with Westinghouse auto- 
matic brake, and run between Edinburgh and Carlisle and 
vice versd, by the North British Company, have given no 
trouble whatever in the working of the tratflic. 

It appears from the figures we give that, to all intents 
and purposes, the cost of fitting up either the Westinghouse 
automatic or the Smith’s vacuum brake is about the same, 
while the cost of maintenance of the first is about five- 
eighths of that of the last. Indeed, it seems that 
almost the whole expense incurred with the Westinghouse 
brake is for brake blocks, rendered unserviceable by 
ordinary wear and tear, while in the case of the vacuum 
brake, we have the somewhat significant item “ £5 8s. for 
twenty-four india-rubber tubes worn out.” So far, the two 
brakes stand very nearly on an equality; but all the experi- 
ments hitherto made, either in this country or abroad, 
have uniformly given the same result, and show that the 
automatic brake is more efficient as a train stopper than 
any other. If, then, the experience acquired on the North 
British Railway be good for anything, it would show that 
railway companies need stand no longer halting between 
two opinions, and that the automatic brake is that which 
should be adopted. This conclusion can only be chal- 
lenged on the ground that the North British experiments 
are worthless, a contingency we need hardly contemplate. 

It is high time that some decision was arrived at as to 
united action by the principal railway companies, for it is 
certain that in a very short time all passenger trains must 
be fitted with continuous brakes. There can be no doubt 
whatever on this point. Parliament will act in the matter 
if the companies do not. The recent circular of the 
Board of Trade must not be forgotten. We can »ssure 
our readers that it means more than they may like to 
believe. ft is also certain that if different systems of 
continuous brake are used, nothing but endless confusion 
and risk will follow. The condition would be intolerable. 
If companies and their officers would leave prejudices on 
one side, accept the logic of facts, and consult with each 
other calmly and dispassionately, the whole question might 
be solved in a few hours, on the basis of existing informa- 
tion, and at last a long-wanted element of safety would be 
added to modern railway travelling. 


The Smith's Vacuum Brake Company. 


Price of Cost of material | 


Total cost of | } 






























































Cost of labour Cost of 
Vehicles. a, supplied by | supplied by eo, maintenance till Remarks. 
Company. ; Railway Company.) Railway Company. pare aly 81st July, 1877. 
Bo: ithe. duke) ts 8 eee ee weld: og * Pa ae eT 
4 | First 4 0 o | 8 15 10 | 10 5 ll 28 1 or -¢ 3 4 | Repairing brake hanger, brake 
| | bl . 
ane fr. CPE ge kg 8 5 Wi} w 6 Bin Lac eh een ae: @ ea sce arte 
So1 } ue 4 0 0 3 15 10 | 10 5 ll 28 1 9 0 2 5 Repairing 
15 |Second|! 14 0 0 es eae cis oa) $2 28 1 9 0 0 0 “ ney 
130 | Third 4 0 0 8 15 1” | 10 5 ll 28 1 c) o 16 2 | Brake bl 
i a ai Sa ee ee uae ere ee ee ee ee ee ee ee ee Pee One ae aed. 
467 | ee 4 0 o; $ % 10 10 ee: 28 1 9 o 18 7 | One tube and repairs to rod and 
| cottars. 
. 5 ee oo ‘a: - Le we aoe oe oe ee Ce 
136 B. van, 14 0 0 8 15 9 | le 6 0 28 1 9.1.3 0 0 
li | ’ 14 0 o |; 8 16 9 10 6 0 28 1 9 0 1 4 Repairin o 
Engine. | ; 40 0 0 26 17 9 85 12 8 152 10 5 0 0 0 Siete eneks, 
} 1190 «= 0tt«O a 1 11 |i 1 1 -|48 #8 oy oa 
Add for twenty four connecting india-rubber tubes worn out .. ois 8 peri ars a 
Total .. 180 0 0 | 64 15 1l | 188 12 1 | 433 8 . eS 5 8 
The Westinghouse Brake Company. 
Price of | | Total cost of 
Cost of material Cost of labour Cost of 
Vehicles. on splied tp Boake supplied by supplied by = | Saw. i | maintenance till Remarks, 
. . Railway Company.| Railway Company. “ ? * | 8ist July, 1877. ‘ 
Company. labour. 
No. | Pate, | £ -. & £ ae £ i, ie £ ee ak Ge tk ad 
33 ‘irst 18 0 0 8 16 7 13 13 8 40 10 3 | 10 14 1 
$21 o | 1s 0 0 ae to. ae 8 40 «10 3 | *O 0 0 ae Oe ee ee 
329 ma | 18 0 0 8 16 : | 1 18 8 | 4 10 3 0 0 0 
53 cond| 18 0 0 8 16 | 18 13 8 49 10 3/1 0 14 1 
278 | Third| 18 0 0 sw FT }sw sw os | wm hehlU8h]l lol One aa ano and rod. 
434 one Fh ae ee ae 8 16 7 | 1 18 8 | 4 10 38] O 17 10 | Oneset brake blocks and repair- 
554 = 18 0 oO RE ae i 2" ¢ 4 10 8 O° ee aS PEP Pee 
600 pa 8 0 0 8 16 7 13 13 8 | 4 10 3 0 14 1 
1441 |B.van| 18 0 0 Be 1 ae eS Ae RB Rup Be dk Bhigs = halle wep oor ired 
151 gf EBB ROY ong 8 i 8 | 18 18 9 | 4 10 5! 1 18 9 | Oneset brake blocks and repairs 
Engine Bh Diinoiieh al. oan CAB See ag epee a 
ITotal.. | 235 0 0 104 2 5 j 154 15 4 | 493 17 os YT 12 8 | 








MODERN SIEGE TRAINS AND SIEGES. 
Tue subject of the Duncan prize essay of the Royal 
Artillery Institution for this year was the composition 
and strength of a siege train required for the attack of a 
modern fortress. The successful competitor for the gold 
medal was Major Kemmis, but another essay was con- 
sidered to possess such merit that it also is published in 
the “ Proceedings ” of the Royal Artillery Institution. The 
writer of this essay proved to be Colonel Wray, C.B., the 
artillery adviser to the Indian Government. Asa reason 
for publishing both might well have been alleged the fact 
that the two essays deal with the question submitted in 
totally different ways. So much so is this the case, that 
when the reader turns from one to the other to see how 
far the views of the writers are in accord, and how far 
they contradict one another, he finds that it is very diffi- 
cult to say ; for one writer hardly puts forward a single 
definite recommendation on any point on which the other 
speaks. Major Kemmis begins by a critical analysis of 
the work to be undertaken by a siege train. He discusses 
the probable types of fortress to be met with. He gives 
plans to scale of certain types, detailing the number of 
guns in each work, the probable number and weight of 
guns that might be required to overpower them, and the 
range at which ground should be hecien. The relative 
advantages of lighter or heavier guns, and in the total 
weight of ammunition that might be called for, Major 
Kemmis discusses carefully ; also the probable result to 
be attained by high angle fire and by curved fire, and in 
very general terms the species of battery and embrasure 
to be adopted, and the class of carriage that is likely to 











remarking briefly on the differences of opinion now 
existing, even on the most general considerations, dis- 
cusses the advantages of the heavy and iron-plated 
casemates now likely to be met with, and of the possi- 
bility of dealing with such powers of defence by specially 
protected guns on the Moncrieff, or over bank, or lateral 
recoil systems. Like Major Kemmis, he refers to an exist- 
ing regulation, that the equipment of a siege train required 
for any particular service must be determined according 
to the special wants of the case, although a siege train 
unit exists which might be supplied on any scale 
if demanded. But while Major Kemmis proceeds to 
classify, and to give himself to the determination 
of numbers and bulk, leaving the particular species an 
open question, Col. Wray deals chiefly with the species, 
leaving the numbers an open question. He discusses, for 
example, the relative advantages of breech-loaders and 
muzzle-loaders, the increase of power to be obtained by 
the use of pebble powder and enlarged chambers, and so 
passes on to the consideration of overbank and Moncrieff 
carriages. The same difference in treatment is continued 
through the subject of ammunition. Major Kemmis 
occupies himself almost wholly with the total weight of 
ammunition required. He investigates the question of 
how far a larger number of rounds from a smaller gun 
can be substituted for the smaller number from a heavier 
piece; and he gives the total number of shot and shell 
required for each class of gun, and also for the entire train. 
In doing this he refuses, as it were, to allow himself to be 
drawn into detail, Classification is his line throughout. 
“ Heavy,” “ medium,” and “field guns” are the terms he 
uses, scarcely ever allowing the designation of any parti- 





be suitable. Colonel Wray, on the- other hand, after 


cular species of gun to escape him. Col. Wray, on the 





other hand, acts as one who has the guns existing in the 
service put before him, and says what work each particular 
gun would be suited for, dealing even with the partially 
superseded store of Armstrong 7in. 40-pounder and 
20-pounder guns. Inthe same way, he works, not with the 
number of rounds of ammunition, but with its descrip- 
tion, remaking on the probable effect of gun-cotton burst- 
ing charges, special fuzes for breaching with retarded 
action, and special breaching projectiles with chilled 
heads, giving all details of stores in long tables for each 
kind of gun, even to such particulars as the number of 
primers required for each light, and the number of friction 
tubes in each zinc box. Major Kemmis writes as an 
artilleryman might write when discussing the question 
with engineers; and Col. Wray, on the other hand, as 
one dealing with commissaries of ordnance. 

The question of the equipment of amodern siege train thus 
presented to us from two points of view is one of interest, 
and is open to considerable variety of opinion, because 
the development of the powers of attack and defence has 
gone on out of proportion to the opportunity of testing 
them. Both Col. Wray and Major Kemmis notice one or, 
two features, especially the great increase in range and 
accuracy of fire, and the necessity of modifyiug the 
form and position of siege batteries to meet the 
increased artillery powers of the defence. On this, 
in certain respects, we can speak with confidence, but we 
soon come to debatable ground. Probably most artillery 
and engineer officers will concur with Major Kemmis in 
saying that the first object of a siege is the reduction of 
the fire of the place. Sir J. Jones puts it, “In a regular 
attack, where every point is gained inch by inch, it is 
impossib!e to succeed without overpowering the defensive 
artillery. It is useless to attempt to sap near a place till 
its artilery fire is subdued.” This opinion is borne 
out by General Niel’s report on the French attack on 
the Malakoff in the siege of Sebastopol. This brings 
us to the consideration of the probable power of the 
artillery fire of the place. Major Kemmis takes the 
polygonal type rather than the bastional trace as the 
most likely to be met with. He appears to us to be 
right in this, because since the days of Montalembert—to 
whom Major Kemmis, by the way, goes for the motto to 
his essay—the elaborate system of protection given by the 
bastioned trace to each ditch and flank has been held to 
make a fortress liable to have its guns overpowered before 
the time for their use has arrived, and by guns in the dis- 
tant works of the besiegers against which they could 
not as yet be brought to bear. The system advo- 
cated specially by Fergusson of mounting the guns 
of a fortress so that the maximum number might 
bear on a besieger’s batteries before the defence of flanks 
and ditches is needed, is the most likely one to be 
adopted, and the most formidable to encounter, especially 
now that the range and accuracy of guns is so greatly 
increased. The experience of the Germans in their last 
war indicates that the distance from the place of the first 
batteries which are constructed may generally lie between 
4156 yards (3800 metres) and 9295 yards (8500 metres), the 
average distance being 5468 yards. When the siege has 
advanced through the first stages, a second position should 
be taken up by the artillery, the work of breaching 
specially falling on the guns of the second position. 
Major Kemmis considers that the batteries of the first 
position are at such a distance from the place that they 
can generally be protected from direct fire—that is, posi- 
tions can usually be found suitable for the distant siege 
batteries which are screened from the enemy’s view. 
Were it not so, he would appear to think that the fire of 
the place is so strong that embrasures would be objection- 
able, and over-bank systems of firing necessary. Colonel 
Wray says that the heavy artillery of the place might 
fairly be expected to sweep away any field work of the 
ordinary type ; he therefore advocates the employment of 
guns mounted on the Moncrieff principle. 

It appears, then, beyond question, that the first great con- 
sideration to be borne in mind in these days is the increased 
power of the artillery ; and the effect is seen in the in- 
creased range at which fire is opened, in the small soda-water 
bottle form of embrasure, in thefalse breastworksnow erected 
to conceal and protect batteries, and in the introduction of 
the overbank and Moncrieff carriages, and of curved fire. 
Under these conditions, however, we think it might be 
contended that the number of guns given by Major 
Kemmis would not be sufficient to silence those of the 
defence. He gives the defence eighty-four guns to each 
faceing, and’supposes the besiegers to have 128 mounted, of 
which sixty-four are for subduing the fire of the place. 
Now if many of the eighty-four could not be brought to 
bear on an enemy because they were mounted so as to 
flank ditches, &c., as on the old system, they might be 
silenced by sixty-four firing directly on them. On the 
Fergzsson system of defence, however, or anything 
approaching it, it appears to us that the defence would not 
be so overpowered. The guns in the fort are heavier, and 
in the case of iron-protected works they have considerable 
command over the besiegers. We admit this does not 
sensibly tell at long ranges, but at such ranges the dis- 
mounting of the guns firing through small ports is very 
difficult. In the case of earth defences there is little more 
advantage possessed by the besiegers than the concentra- 
tion due to the convergence of their fire, an advantage 
which becomes of less and less importance as the fire of the 
guns becomes more accurate. To follow Major Kemmis 
and Col. Wray to their conclusions, however, we find that 
both of them speak of the uncertainty in which the whole 
question rests, and Major Kemmis throws out a sugges- 
tion that instead of having trials such as the annual ones 
recently made of the power of artillery fire against works 
at Shoeburyness, and of mining and engineer operations at 
Chatham, the whole should be combined, as has been done 
recently in Russia on the recommendation of Gen. Todleben. 
This suggestion is the more important as it is the artillery 
part of the work that is shrouded in most uncertainty ; 
while the conduct of siege works, the decision of the dis- 
tance at which to break ground, and the like, would lie 
more particularly with the engineers. 
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We cannot ourselves accept the experience of the siege of 
Strasburg as at all representing the probable conditions of 
future sieges. The French were confessedly unprepared 
for war, and when a sudden preparation is made it is the 
army that receives immediate attention, not the fortified 
towns. Strasburg was suddenly invested, and we believe 
that a full account of its armament would show that it was 
singularly behindhand in its equipment, especially in rifled 
guns. The Germans, on the other hand, had the oppor- 
tunity of selecting the particular artillery officers who 
had been conducting curved fire practice with all the 
refinements science could suggest at Silberberg. Thus 
it followed that the particular individuals who, of 
all the artillery in the world probably at that time, best 
knew how to conduct curved fire, were brought forward 
to try their skill on a fortress taken by surprise, with a 
half obsolete armament. The results of such a competi- 
tion between the powers of attack and defence were very 
remarkable ; but unless due weight be given to the con- 
ditions, such results are more likely to mislead than to 
instruct. 

Speaking generally, then of these two essays, and the 
question they bring before us, we concur with both 
writers in their conviction of the great state of uncer- 
tainty shrouding the subject. We ourselves think it 





with plans and sketches circulated through the army would 
teach more as to the realities of a siege than anything that 
we have done for twenty years. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE autumn meeting of the Institution of Mechanical Engineers 
took place on Wednesday, in the Memorial Hall, Albert-square, 
Manchester, under the presidency of Mr. Thomas Hawksley, 
president. After the minutes of the two lust meetings had been 
read, the following gentlemen whose names had been announced on 
the ballot list were declared tobe elected members of the Institution : 
—Members: William Phipson Beale, London; James Fletcher 
Burgess, Westminster; John Chater, London; Arthur Cooper, 
Shettield ; George Cooper, Buenos Ayres; John Walter Davison, 
London; Francis Howlett, London; John Imray, engineer, 
London; Christopher James, Bristol; Johu Paterson Smith, 
Glasgow ; Fiancis Johnstone de Soyres, Bristol; John Spencer, 
West bromwich; George Hurst Stanger, Liverpool; George 
Kelson Stothert, Bristol ; Joseph John Tyior, Westminster ; John 
Watts, Lristol.— Graduates: Arthur Heaton, Birmingham ; 





| Edward Hemer Jefireys, Low Moor; Lawrence Moore Kortright, 


Holyhead ; Marion Harry Spielmann, London; William Thomas 


| Grant Whitelock, Bowling Ironworks, near Bradford. 


probable, indeed, that if a siege train, based on Major | 
Kemmis’ calculations, were brought to bear on a fortress | 
of thoroughly modern construction—in fact, anything | 


approaching the state of efficiency contemplated by 
Colonel Wray—if ground were broken at between three 
and four miles’ distance, the besiegers, instead of subduing 
the place with the expenditure of rounds contemplated, 
would find themselves very much surprised. If they con- 
trived to keep under the fire of the place so far as to 
allow the trenches to be pushed forward and artillery 
gradually established in more advanced positions, we 
should think them deserving of high praise. We should 
rather expect that after great efforts and the expenditure 
of a much greater quantity of ammunition than could be 
afforded, a cessation of firing might follow, leading pro- 
bably to the impression that the tire of the place was con- 
siderably subdued—an impression, however, which would 
be shown to be false by the exhibition of destructive power 


that would be called out by the attempt to establish any | 


important siege works nearer to the place; in short, that 


| working on a rough road are cvercome. 


the siege would come to a standstill, awaiting fresh arma- | 


ments and ammunition. If we are thus at issue with 
Major Kemmis in this opinion, it is in carrying the prin- 
ciples he advocates further than he does himself. It is due, 
in fact, to our belief that the power of artillery has so far 
increased that the battle is waged at such ranges that the 
defenders can affurd to disregard at first all retinements of 
flank defence and bring every gun to bear directly to their 
front. We repeat that the French were both taken at a 
disadvantage at Strasburg and also had neither developed 
their artillery science in proportion to that of the Prussians, 
nor had they developed it in proportion to their own eng)- 
neering science. 

Be it observed it is the power of the artillery that has 
increased rather than that of the engineer. (Gun-cotton 
may be avaluableitem ina siege. Sappers may insert charges 
with less labour, and may perform their work better than 
formerly, and batteries may be better protected ; but all 
this is matter of detail. ‘The great fact that has to be 
faced is the increased power of the gun, which, in spite of 
all engineering improvements, has actually driven the 
besieger to break ground at an average range of 5465 yards 
—even taking the German results—instead of the old 
“600 yards” that wis laid down as the full distance before 
rifled guns came in. We do not wish to mislead by quoting 
as we do the official academy book of instruction used up 
to the time of the Crimean war. In the siege of Sebastopol 
smooth-bore guns were mounted at about 1500 yards from 
the regular enceinte of the place, but these were the heaviest 
existing guns taken out of our men-of-war, such as must be 


compared with pieces which we do not for a moment con- | 


template in. our present estimate. Nor, be it observed, did 
these guns produce any sensible effect on the enemy’s 
works. We might go so far as to say that never in the 
siege of Sebastopol were the enemy’s guns dismounted and 
fairly silenced. The truth is that the works were rendered 
untenable by the concentration of vertical fire on them 
while the trenches were pushed forward. Ihe guns gene- 
rally remained mounted, and at any moment were liable 
to oper whenever the men were sent to them. The 
Germans, as we have said, lay down the maximum at 
9295 yards, so that we are not greatly in error in saying 
that since rifled guns came in the artillery tire has driven 
the besiegers to break ground at ten times the former 
distance. Consequently, we maintain that the Chatham 
siege-work ground, which answered very well in old days, 
and in the present day serves as a school for mining 
operations, is wholly insutiicient for siege operations. 
We cannot too strongly concur in Major Kemmis’ sug- 
gestion, that if we wish to know anything about a siege 
of the present day we must imitate it by a combination 
of artillery and engineering operations ; and this must be 
done, if possible, by batteries mounted at proper distances 
on Dartmoor, or in some locality where it can be done on 
a proper scale. One siege of this kind properly conducted 
would be worth twenty disjointed representations of parts 
of a siege, where monstrous violence is done to the senses 
in every part of the programme. 

At Chatham, for example, we see a 12-pounder smooth- 
bore firing through a wooden or tin-plate structure. We 
look at it, and all we are sure of is that it represents some- 
thing that it is not, but what we cannot be sure. We once 
heard a number of officers of considerable experience dis- 
puting as to whether an object of interest of this kind was 
a hasty expedient of defence or a massive iron-plated 
work. We see batteries made at impossible distauces and 
men acting in unexpected ways, so that the constant habit 
of thought is, “ What is it probable that this is intended 
to be?” Excellent, then, as the engineering operations 
proper are, their usefulness and meaning are confined in 
its scope and understood thoroughly by few. If one siege 
were carried out as Major Kemmis suggests, a full report 








It was announced that the removal of the Institution to London 
would necessitate the formation of a new code of rules, which 
would be so framed as to place it on a more perfect legal footing. 
It was also announced that Mr. W. R. Browne had been appointed 
secretary in the place of Mr. Marshall, resigned consequent upon 
the removal to London, the appointment being subject to the vote 
of the members at the next meeting. 

The President then, after stating that the next meeting would 
take place in London in January next, and the summer meeting 
in Paris, requested Mr. Marshall to read the following paper 
** On a Description of Improved Radial Axle-boxes and Guides,” 
by Mr. H. W. Widmark. 


‘The well-known form of radial axle-boxes with curvilinear sides 
and guides, in use in this country for upwards of fifteen years, 
afforded a means for the lateral and radial motion of the axle of 
locomotives while running round curves in the road, without 
resorting to the more cumbrous design of the two-wheel bogie with 
its girders, frames, arms, pins, turning and sliding castings; and 
while the first radial axie-box was simplicity itself, it was not 
without its inherent and attendant drawbacks. 

The writer of the present paper has therefore been led to design 
another form of radial axle-box, in which exactly the same move- 
ments are obtained for the axle, while the former difficulties in 
manufacture are avoided, and the former objections to its proper 


been constructed at the Avonside Engine Works, Bristol, and 
several of them have been successfully in use in the United 
Kingdom and other countries for more than two years. The 


in the accompanying diagrams, Figs. 1 to 4:— 

Each pair of guides G G—always cast in one piece, whether fixed 
to the main frames of the engine, as in Figs. 1 tu 4—is distinct 
from the other, and is bored to a cylindrical surface, the axis of 
which is in the same line as the spring pillar. An intermediate 
guide or box II, Figs. 1 and 2 and 4, the outer surface of which is 
turned so as to fit easily in the outer guide, can have a turning 
motion round its axis, and also an up-and-down motion, as may be 


| required by the elasticity of the springs or the roughness of the | water from old. workings 
Tue sides of the inclined passage through this piece are | r 


road. 
planed, and serve asa guide for the axle-box proper to work in. 
3oth the cuter and the inner guides have their lower forks 
connected by horn stays H H, Figs. 2 and 4, to prevent springing. 

The axle-box B has planed parallel sides, and 1s free to slide in a 
direction which is rectilinear and horizontal, but inclined to the 
axle of the wheels. ‘he box at the opposite eud of the axle is 
inclined in the opposite direction, as shown in Fig. 1; so that, 
when the wheels and axle deviate towards one side in consequence 
of the curvature of the road, the axle is simultaneously set in 
an oblique position to the engine frame, but radial to the road, one 
end being advanced in relation to the frame, whilst the other is 
drawn back by the inclined form of the axle-boxes and the inter- 
mediate guides. 
parallel piaues, and as there are no flanges, the axle-boxes are free 
to turn round a horizontal axis which is at right angles to these 
side planes. Thus one axle-box may rise and the other fall in 
the guides, as required by the state of the road. ‘his very neces- 
sary motion is prevented when the sides of the boxes form parts of 
circles fitting to corresponding curvilinear surfaces on the guides. 
Such boxes move freely only when they both stand at the same 
height in the guides, but would be in danger of jamming and 
fixing the axle if the oscillation of the engine or the irregularity 
of the road made one box rise more than the other. 

In Fig. 4 is shown a frame with its guidesin such an inclined 
relation to the wheels, axles, and radial axle-boxes, In the writer’s 
design each axle-box system becomes a universal joint ; for there is 
a vertical turning of the inside guide in the outer guide, a hori- 
zoutal turning of the axle-box in the inner guide, and also of 
course the turning of the axle-box round the axle ; thus there is 
no possibility of the axle becoming jammed in the guides. 

As in this design the axle-box travels in a direction which is 
rectilinear, it is casy to arrange inclined planes on the top of the 
box, and corresponding inclined planes on a sliding piece J, Fig. 4, 
which is held by the inner guide, and takes the thrust of the 
spring. By this means an elasticity is given to “he axle, or a 


tendency to come back to a central position when not constrained | 


by the curvature of the line. On a straight line the axle is locked 
by the inclined planes just referred to, so that it becomes parallel 
with the other axles, whereby friction is prevented between the 
wheels and rails; in this way the engine is also steadied, the 
swinging action of the cylinders being prevented. One system of 
six inclined planes is shown in Figs. 1 and 4, and another system 
with only three planes in Figs. land3. In the first case the 
incliued planes are entirely above the box, Fig. 4, and are lubri- 
cated by separate oil pipes and grooves; in the latter case the 
inclines are placed over the box, Fig. 3, but at a lower level, so as 
to be surrounded by the upper flanges of the box, and are always 
immersed in a bath of oil, which is covered in and guarded from 
dust by fixed and sliding covers.” 


Before entering upon the discussion which followed the reading 
of Mr. Widmark’s paper, it is necessary to point out the 
unequal amount of surface given to the opposite circular guider, 
as seen in Fig. 1. The extra width shown is given in order to secure 
a larger amount of steadiness when the maximum of transverse 
movement takes place. Of course it would be rather better to 
make the corner opposite B equally project, but in many cases 
there is not sufficient room. Though the surfaces are thus unequal, 
it will be seen that the extra amount on the inside gives greater 
stability when the maximum motion takes place. It must 
further be pointed out ihat Fig. 4 shows not only that the axle has 
moved over to one side, but also that the frame is inclined upon 
the axle, thus representing an extreme case, and showing that 
there is nothing to prevent such a movement, or that would cause 
the box to jam in between the slides. 

Mr. F. W. Webb opened the discussion by observing that he had 
found that the engines fitted with the axle-boxes, such as had been 
described, were insufficiently steady, and that something was needed 
to give the axle a tendency to assume its normal position, and Mr, 
Price Williams believed that with such axle-boxes, engines would 
oscillate very much horizontally, and so much, that this transverse 
play would accumulate until, even on a straight line, it would 


Moreover, as the sides of the axle-boxes are | 





These axle-boxes have | 


become even dangerous. It will be observed, however, that when 
in passing round a curve, the axle is carried over towards its centre, 
the engine is slightly lifted upon the inclined planes above each 
box, so that the transverse oscillation is, as was observed by Mr. 
Robinson, minimised by the tendency of the engine by its weight to 
seek the normal position, and so keep the middle point of the axle 
coincident with the vertical plane in the centre of the engine. The 
latter speaker also observed that bogies were a few years since 
looked upon as American fancies, though they were now so much 
used in England, but he considered it necessary to get rid of bogies 
with the extra weight they entail, and to substitute a really effec- 
tive radiating axle which would, as well as affording safety in 
traversing curves of small radius, give the means of connecting 
ail the wheels for adhesion. He did not, however, give any idea 
as to the way in which connecting rods could be made to accom- 
modate themselves to the varying distances between crank pins on 
wheels, the axles of which were continually changing their 
positions as they became radii of circles of varying sizes. Mr. 
Webb also feared the result of the concentration of a large part 
of the weight, carried by either wheel, upon one side or the other 
of the bearing as the position of the spring pillar shifted ; but the 
author of the paper stated that that was overcome by making the 
bearings of sufficient length, and although some speakers had said that 
cause had been found to fear that the bearings would seize on 
account of this objection, he had not himself heard any complaints, 
though many axles so fitted had beenrunning alongtime. Mr. Webb 


| describeda system of radiating axle now much used on the Londonand 
North-Western Railway, in which the bearings are secured to a pair 


of spring girders, and by these maintained rigidlyin line. The engine 
is prevented from transverse oscillation by india-rubber springs 
which exercise a continual tendency on the axles to maintain a 
normal position, while permitting them the necessary vransverse 
play, though under a resistance which increased with its range. 
This arrangement of axle-box exceeded in weight that of the fixed 
axle by about 700lb. The same speaker said that the inclined 
planes above the Bissel bogie axle-boxes on the London and North- 
Western Company’s Metropolitan engines had ‘* seized,” and that 
sixteen engines were now altered and ‘fitted with Adams’ four- 
wheeled bogies, 

Mr. Cowper considered that the india-rubber was better than the 
inclined planes, as the resistance of the former to incipient trans- 
verse motion of the axle was slight or nothing, while a consider- 
a effort was necessary to overcome the friction of rest of the 
atter. 

This view was combated by the President, who concluded the 
discussion by expressing his belief that the continual vibration of 
the engive was sufficient to prevent the friction being great and 
certainly sufficient to prevent the seizing of the surfaces, 

This discussion was followed by the reading of the following 
paper *‘On Special Mechanical Appliances for Meeting the Require- 
ments of Certain Classes of Mine Accidents,” by Messrs. Charl.s 
Hawksley and Edward b. Marten. 


“‘In reviewing the disastrous accidents to which mines must 
remain liable, notwithstanding every care taken to prevent 
them—accidents that are frequently productive of great danger 


following is a description of this design, which is shown in full size | to the men employed and too often deplorable loss of life, 


as well as involving great damage to property and not unfre- 


| quently heavy loss consequent ou the stoppage of the mine 


during the period required for restoring it to working order— 
there are two circumstances that especially present themselves to 
the attention, and appear to cail for the consideration of 
mechanical engineers. (1) The extent of the injury done, and the 
danger incurred, is greatly aggravated by the insufficiency of the 
mechanical means availabie tor grappling with the contingency, 
us, for instance, in the case of the sudden bursting in of a flood of 
ole In such an event the ordinary appli- 
ances for raising water are usually insufficient. The difficulty is 
a mechanical one, namely, how to bring to hear within a 
short time a sufficient mechanical power to raise in hours a 
quantity of water that would otherwise take days, when the 
question of life or death may be determined by the saving of 
a single day. It is important to bear in mind that time is 
the main consideration, and that every day suved in getting a 
mine to work again after having been stopped by an inundation 
generally represents a considerable sum of money that would 
otuerwise be lost. (2) There are on most occasions of mine 


| accident many special mechanical appliances schemed and brought 











into use, and frequently very useful and effective apparatus is 
improvised on the site ot the accident, great skill and ingenuity 
being displayed in its design ard application ; but the<e highly 
valuable appliances have not only to be devised, but also 
constructed, after the occurrence of the accident, under all the 
difficulties and delays incident to the imperfect means that 
may be within reach; and subsequently the whole are lost 
for future emergencies at other places, being cast aside 
and forgotten after the temporary object has becn attained. 
The object of the writers of this paper is mainly to call attention 
to the foregoing considerations, and to suggest means by which the 
ditticulty aay be overcome of concentrating upon any given spot a 
sufficient amount of mechanical power and appliances for etfect- 
ing promptly and satisfactorily the work’required to-be performed. 
To illustrate the frequency of accidents which call for the aid of 
appliances of the kind referred to, it may be useful here to mention 
the following cases from amongst many others of a similar nature 
which have occurred during a recent period. At Ciay Cross, 
June 11th, 1861, twenty men, three boys, and sixty-five horses 
were shut in by a sudden inundation, and the pumping power 
being only slightly in excess of the inflow of water, they could not 
be reached alive. At Steer’s Meadow Colliery, Wednesbury, 
February 19th, 1863, three persons lost their lives from au irrup- 
tion of water at a colliery not supposed to need pumping, and 
where there were uo appliances for meeting the contingency. At 
Botany Bay Pits, near Manchester, November 8th, 1865, a 
perfectly unexpected and large influx of water burst in from the 
tloor of the mine, overpowering the pumps, At Frysbottom 
Colliery, Clutton, July 8th, 1867, two men were enclosed by an 
inundation, At the Nine Locks Pit, Brierley Hill, March 17th, 
1869, twelve men were rescued alive, mainly owing to the excellent 
working order of an unusually large engine, aided by other appli- 
ances only to be found in very Jarge establishments. At Molyneux 
Colliery, Mansfield, April 3rd, 1869, where four people were killed, 
the clearing of water after an inundation took many weeks, 
although as much apparatus as possible was borrowed from 
neighbours, At Highbridge Colliery, Pelsali, March 30th, 1871, 
three lives were lost because an inundation could not be subdued, 
so much sand coming with the water that pumps of ordinary 
construction were soon rendered useless, At Pelsall Hall, Walsall, 
November 14th, 1872, nineteen men died from choke-damp before 
an inundation could be sufficiently subdued to rescue them, 
although the existing pumping plant was used with extraordinary 
effect. At Kenmure Pit, Glasgow, February 7th, 1873, two men 
were supposed to have lived fourteen days in a high level after an 
inundation. 

There have been also numerous cases of fire where ready means 
of extinguishing or controlling were not at hand, or where the 
quick method of flooding could not be resorted to for saving the 
property, owing to the inability to get the water out again except 
at too great a cost, as, for example, at the Oaks Colliery, Barnsley, 
December 12th, 1866 ; Tinsley Colliery, near Rotherham, Septem- 
ber 15th, 1869 ; Moss Pit, Wigan, September Gth, 1871; Blacklake 
Colliery, West Bromwich, November 23rd, 1871; Norley Hall 
Colliery, Wigan, December 11th, 1872; Titford Long-Meadow 
Colliery, Oldbury, July 23rd, 1874; and in the case of the Low 
Hall Colliery, Wigan, November 15th, 1869, where, although 
flooding was adopted, the delay in getting the water out again 
caused great damage to the workings. At Ince Hall Colliery, 
Wigan, July 18th, 1874, where fiftecn persons were killed, there 


‘was the greatest difficulty in sufficiently restoring the ventilation 


by ordinary means to enable the bodies to be recovered ; and this 
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has also been found the case after many other accidents, pointing | 


to the need of some special apparatus for the supply of air. 

The need of some mechanical help for the protection of explorers 
after explosions is particularly shown by the recent case of the 
Pemberton collieries, Wigan, on October 11th, 1877, when thirty- 
three men were killed, and where three explorers subsequently 
lost their lives from the effects of choke-damp, when traversing 
the workings in the endeavour to save life ; also by the still more 
recent case of the Upper Blantyre Colliery, Glasgow, October 22nd, 
1877, where 233 men were killed, and where considerable difficulty 
was experienced in entering the workings in consequence of the 

nee of fire-damp. There are cases in which the use of divers 
Ses been attempted in entering the mine or restoring the pumping 
machinery, indicating the usefulness of having at command speci- 
ally trained divers with diving apparatus suitable for employment 
in mines. 

It is not unusual to find that men are spa by the sealing 
of the entrance to the mine by water, which is kept from reaching 
them only by compression of the imprisoned air, when the greatest 
caution has to be used lest by the letting out of the air the water 
should reach the men before a sufficient opening for their escape 
can be made. This difficulty can be met by the well-known air- 
lock ; and air-compressing machinery may be used with advantage 
for the supply of fresh air, and even to force back again the water 
still further from the men. It being manifestly impossible that 
every mine can be furnished with the requisite spare pumping 

wer and other appliances needful to be held in reserve for meet- 

g the various emergencies to which the mine may be liable, it is 
proposed by the writers that a depdt shali be established in a 
central situation, from which all parts of the country can readily 
be reached by railway, at which there shall be kept in readiness for 
immediate despatch when needed, specially arranged and powerful 
pumping machinery and other apparatus adapted to meet the re- 
quirements most frequently arising in cases of mine accidents, An 
example of a provision of the kind suggested may be found in the 
breakdown gange with their trains o' et geome so universally 
and efficiently employed on railways, and kept in readiness at 
certain convenient centres for immediate despatch to the site of 
an accident, 

In considering the general character of the special mechanical 
appliances best adapted to the pw , the following requirements 
must be steadily kept in view has Ease of transport; (6) adapta- 
bility to various situations; (c) rapidity of erection; (d) duplica- 
tion and interchangeability of parts; (e) non-liability to derange- 
ment; (f) facility for repair. 

The machinery and a; tus which it is most desirable to 
provide is principally—(1) Water-raising apparatus, for dealing 
with quantities of water in a short time. (2) Portable 
boilers with fittings and steam pipes — for promptly 
and efficiently supplying with steam at high pressure the 
pumping and other machinery; the boilers to be capable of being 
readily coupled together by interchangeable pipes, and to be pre- 

for transit by railway and over rough mining roads, (3 
com, r sppeenion, for keeping back ri water, an 
(i) Air fooks, with provision for quickly fing them in the headings 

pro n for quic! em. e i 
(5) Ventilating apparatus, for nay restoring ventilation after 
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an explosion. (6) Temporary winding apparatus, for quickly 
Seninelig the winding gear over a pit hen destroyed by an explo- 


sion, or a — additional — of —_< with the 
mine. (7) Diving apparatus, jally adap or penetrating 
long levels under water. (8) Samperty workshop, titted with 
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complete sets of the tools likely to be needed. Through the kind 
assistance of several makers of the different kinds of machinery 
referred to, the writers are enabled to present descriptions and 
drawings of a few of the mechanical appliances which appear suit- 
able for meeting the necessities of mine accidents. 

It is well at the outset to note that such apparatus must not be 
judged by the ordinary rules of durability and economy in work- 
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ing, as the great object to attain is handiness, portability, ease in 
J empay bytes y and the test effect in the shortest time. It 

to be noted that in colliery districts the source of power—coal 
—is readily obtainable, and the chief point to be considered is how 


PRESSES. 





| to extract and apply that power with the greatest rapidity and 
| efficiency ; hence it happens that classes of water-raising apparatus 
which are not in favour where permanent and steady work is 
required, may be most suitable for the purpose under con- 
sideration. 

| The ‘‘ Pulsometer,” for example, has the advantage of needing 
| only a steam pipe and delivery pipe, it may be lowered into water, 
| and occupies but a small space, and when being lowered requires 
| only the addition of extra steam and delivery pipes at the top of 
| the shaft. Where the depth is great, several of these pumps can 
| be placed in succession. The pulsometer, the construction of 
| which is illustrated in THE ENGINEER of July 2ist, 1876, is an 
| instrument for fa ig ing the pressure of steam directly upon the 
| water to be lifted, the only working parts being the valves, and a 
| small ball to direct the steam into the chambers alternately. The 
ball is self-acting, being drawn over by the increased velocity of 
the steam at the moment of the formation of the vacuum. An air- 
vessel to reduce the shock completes the apparatus, 

The ejector, another form of instrument for raising water by the 
direct application of steam without the intervention of moving 
parts, can be used; and in Fig. 2 is shown an arrangement sug- 
gested for the purpose by those familiar with its use. Fig. 3 shows 
an enlarged view of the ejector, which operates in the same way 
as the well-known injector, forcing the water up the column A by 
the effect produced by the superior velocity of the steam jet B. It 
has no working parts, but is simply provided with means of adjust- 
ment. With some forms of the ejector the height of the delivery 
is limited only by the steam pressure obtainable. The enlarged 
view, Fig. 4, shows such an instrument, and Fig. 5 shows its appli- 
cation when lifting to a great height. 

Some of the smaller forms of direct-acting steam pumps are 
capable of application on emergency, as shown in Fig. 6, where: 
one is suspended from the surface. The same pump is shown in 
Fig. 7, fixed in a heading to force the water to the top of the shaft, 
steam being supplied from the surface. Other pumps, such as that 
shown at es 106 and 211 of the current volume of THE 
ENGINEER, which works either as an air or as a water pump, can 
also be used in a similar manner. The centrifugal pump is princi- 
pally available where the prog of the lift is small, but would be 
useful where the water could be got rid of by pumping from a 
lower level of the mine to another level at no great height above 
it, as shown in Fig. 8. 

A form of pump which appears to be peculiarly well adapted for 
in view is shown in Fig. 9, where, instead of using 
wooden spears working within the pump to transmit the power 
of the engine, it is proposed by the designer to apply what 
may be termed a water spear by means of a pipe independent 
of the pump, and to attach the working parts of the pump to 
a capstan engine by a wire rope in such a manner that the 
rope remains attached whilst the pump is at work, and is 
always in readiness to hoist the working parts to the surface, 
where they could be replaced by a duplicate set in a few minutes, 
Fraed power is op A. ad — oe bd ain Mg yO 

1 engine, the simplest form of which is indica‘ ig. 
and all could be cari : 
e 








the operations could be on from the surface, thus 
mabling the — to be worked in any situation under water, 
In this way would be obviated the difficulties and delays occasioned 
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by changing buckets and valves through door-pieces, and by draw - 
ing spears, as often found necessary in the ordinary system of 
pump work, especially where dirty water has to be lifted. The 
mode of working may be thus descrlbed—on the surface, near the 
pit, would be placed a forcing engine capable of supplying all the 
power required for pumping ; this engine could be of the form 
shown, in cases where time was of every consequence, or, if cir- 
cumstances permitted, some other form of portable engine in 
which advantage could be taken of expansion. A capstan engine 
would also be needed for lifting and lowering the pipes, and for 
changing the working parts of the pump as occasion required. 
The hydraulic pump would be lowered into the pit, and pipes 
added as frequently as required both to the large delivery pump- 
trees and to the hydraulic forcing pipe. If needed, the pumps 
could be lowered at once to the bottom of the shaft. Where the 
water has to be followed as it is lowered, telescopic pipes at the 
surface could be used, of sufficient length to allow the pump to 
descend 30ft. or 40ft. without change. Such a pumping plant is 
calculated to work with but few interruptions, and the whole of 
the operations could be performed on the surface with facility and 
despatch, and without the use of steam within the pumping shaft. 

In Fig. 11 is shown a double-acting hydraulic engine on the same 
principle, ye for use underground where power is available 
either from the column of the main pumps or from a forcing 
engine. The engine is shown in a horizontal position ; but for 
draining “dip” and distant workings it may be mounted on 
wheels, and made to follow the water as it is lowered, or in its 
compactest form it may be slung upright for use in a vertical shaft. 
This pump differs from that shown in Figs. 9 and 10, in being 
double instead of single-acting, and in the valves being worked by 
means of water pressure, in one central valve box; and it is 
perhaps more suitable for working under very heavy pressures. 

For the working of these and similar instruments to their 
best advantage, a greater pressure of steam is needed than is usually 
found at collieries ; and, moreover, it is probable that the local 
boilers will be engaged in other work, so that special portable 
boilers will be required, those forms being selected which do the 
most rather than the best duty. In Fig. 12 is shown a vertical 
boiler with internal fire-box, intended to be worked at a pressure 
of 150 lb. per square inch. The boiler is mounted on wheels, and is 
provided with trunnions to enable it to be laid horizontally when tra- 
velling by railway. Another figure was given, representing a portable 
boiler on the 1 tive principle, to sustain a pressure of 150 lb. 
to 200 Ib. per square inch, and provided with wheels for travelling 
on roads, and also capable of being carried by railway without 
being dismounted. 

Whatever form of boiler is adopted, it is desirable that it be 
made of steel plates, with the object of attaining the greatest 
strength with the least weight ; the boilers to be so fitted as to work 
separately or in groups. A portable air compressor, with engine and 
boiler attached, is shown in Fig. 13; and in Figs. 14 and 15 were 
indicated other well-known forms of air-compressors, with engines 
combined, such as those already referred to, but without attached 
boilers ; a form of pump capable also of being used as an air compres- 
sor, and the same with arrangement of three combined, may be 
used where great pressure is needed. Air cylinders or other 
apparatus for enabling explorers to enter mines foul with choke- 
damp should form part of the appliances provided. An air lock 
is shown in Fig. 16. The lock is of small size to facilitate fixing, 
and must be securely built into the heading in which it is to be 
used ; the materials for so doing should be kept with the apparatus, 
together with air-proof sheeting for use in the event of the dam 
being porous. The boring apparatus, so ingeniously designed by 
Mr. Riches for use at the Tynewydd Colliery accident and described 
by him in a paper read at the last meeting of the Institution, 
would also be useful with certain modifications to enable it to 
meet a variety of circumstances. As the winding gear and pit 
head frames are often injured, or are too much employed to be 
spared for special use, portable winding gear and engines will often 
be needed ; a portable frame so made as to be rapidly put together 
is delineated in Fig. 17. It is essential that the whole of the 
apparatus should be so arranged as to be easily carried on railway 
trucks, a convenient form of which for the purpose is shown in 
Fig. 18. Although the machinery and apparatus indicated in the 
drawings are for the most part doubtless well known to every 
mechanical engineer, illustrations have been given to make the 
references to them more clear. 

It is necessary now to consider how the special appliances are 
to be provided aud made available for the use of the mining com- 
munity. It is not to be supposed that all that has been suggested 
can be accomplished without great consideration and much further 
information than could be obtained merely for the purpose of this 
paper, as to the special conditions of each mine, the needs of each 

emergency, and the appliances that would have been best 
calculated to provide for them. The information so collectod 
would lead to the designing of apparatus better adapted to the 
particular p in view than any now existing, nearly all of 
which has been constructed for working under other than the very 

ptional conditions that obtain in the case of mine accidents. 

It is hoped that these suggestions may ‘lead to the organisation 
of an association of mine owners for mutual protection against the 
calamitous results of mine accidents, by establishing a central 
depét, with perhaps a branch in each mining centre, containing a 
complete collection of the requisite special machinery and 
appliances, ready for use at a moment’s notice. The cost of 
providing and maintaining the establishment would be met by a 
general subscription by those to be benefited ; but the establish- 
ment should be made to-*a considerable extent self-support- 
ing, by suitable charges for the use of the apparatus. In 
connection with these depéts, competent men should be 
provided for fixing and working the apparatus; a few to be 
permanently engaged, while the others pursue their ordinary work, 
attending at intervals for training, and being “‘at call” at all 
other times when needed. Had such an establishment been in 
existence, no doubt many valuable lives might have been saved, 
and much pecuniary loss spared to those engaged in mining opera- 
tions; and though it is not suggested that accidents of the 
distressing character of those that have so recently occurred could 
have been averted, their sad consequences might possibly have 
been } 1, had appli of the kind referred to in this paper 
been available. But while it falls within the province of the 
mechanical engineer to point out the appliances best adapted to 
meet the necessities of the various classes of mine accidents, it 
must rest with the mineowners themselves to carry the sugges- 
tions into execution.” 











Attention cannot be too often called to the necessity for, and 
the ease with which, machinery and appliances absolutely efficient 
for grappling with almost all kinds of mine and colliery accidents 
could be provided and kept in readiness at one or more stations or 
depots in the mining districts. In this fact lies the chief claim to 
merit of the foregoing paper. No new apparatus is described, but 
much good is done by the careful selection of appliances already in 
existence, and by placing these before mining managers and 
engineers in such connection and in sugh a manner that they will 
recur to them in any case of necessity. It may thus help to mini- 
mise the frequent loss of time in arriving at a conclusion as to what 
is best to be done in any case involving the loss of life or property. 

During the discussion of the paper Mr. Tyler gave some figures 
from the mining statistics bearing upon the number of deaths in 
collieries by accidents, the effects of which might be rendered much 
less fatal if provisions such as those suggested in the paper were 
made ; he alsoreferred toa proposal which had been made during the 
discussion of Mr. Riche’s paper, read at the last meeting, which 
was that places of refuge should be provided at various parts of 
coal workings, and which should have independent ventilating 
apparatus. These refuges should be so placed that they would be 
easily accessible,-as it is very seldom that mining accidents are 
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unattended with conditions which prevent the men from moving 
more than very short distances. Mr. Paget referred to. the prin- 
cipal object of the paper, namely, the formation of an asso- 


ciation of mineowners who should provide suitable but 
not necessarily costly buildings in which should be stored 
a collection of pumping and other machinery, pipes, and 


generally such appliances as were suggested by the authors 
of the paper, and which should be kept in a state of readi- 
ness for transference to any district by rail. Such stores had 
been long in existence in Belgium and elsewhere, and he thought 
that though the Institution of Mechanical Engineers should not 
take upon themselves the formation of such a society, they would 
be able to assist in arriving at a decision as to the selection of the 
machinery, and to discuss the engineering aspects of the question. 
This view seemed to be general. 

Mr. Price Williams considered the provision of such stores of so 
much importance that if they could not be established without 
it, parliamentary pressure should be brought to bear upon the 
coalowners, so that not only the appliances, but ‘‘ break-down 
gangs” should be provided and kept in working order, Mr. E. A. 
Cowperand Mr. Jeremiah Head thought that what were wanted were 
really first-classappliances proved by experience to be such, and they 
thought it was to be regretted that many valuable appliances 
invented to meet urgent cases were lost, because the inventors 
did not record them, and so place them before the public. The 
latter gentleman thought that if coalowners combined to 
construct the necessary warehouses, the makers of machinery, 
or many of them, would think it as much to their interest 
to send there the necessary apparatus as to an exhibition, 
especially as they would sometimes have the opportunity 
of disposing at a good profit the machinery they placed in the 
stores. Mr. Tweddell thought that brigades similar to fire and 
lifeboat brigades should be formed in each district, and should be 
drilled in the use of the appli in cases of accident, 
He also consideved that Mr. Macdonald, M.P., might not be 
ill-employed if he took up with the question under discussion. 
Mr. Davey mentioned that apparatus specially suited for grappling 
with sudden inbursts of water had not been included among those 
described in the paper. He then described the appliances by which 
a serious inburst had been stopped and the mine saved. The 
following diagrams will make this clear. The inburst took place 














in a lined shaft, S, as shown in the planat W. To meet this 
a number of tubbing segments, BB, were lowered, supported 
upon the» brattice work, and bolted together with the ex- 
ception of the three nearest the incoming water at W. A block 
of wood was then fixed at X, against which a hydraulic press A, 
supported on a cage, as seen in the small diagram, rested. A 
similar block of wood was then placed at the end of the ram of the 
press, and upon it was fixed the plate B, which was to stop the in- 
coming water, a sheet of india-rubber about 2in. in thickness 
being fixed upon its surface. The hydraulic press was then 
worked, and the plate B forced to its position, a joint being 
made by the india-rubber, and there held while the plates at C C 
were put into position and the whole bolted up. By this means 
the colliery had been saved. Mr. Davey also described an arrange- 
ment which he had adopted in one case, and which would in 
another have prevented the loss of a colliery, This is illustrated 
in the following sketch, in which S is the main shaft, A a dam 
erected to stop the water coming in from an upper working. P is 


a pipe which at A is connected to a sluice and pipe passing 
through the dam. At E, at the bottom of the main 
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shaft and at the seat of the main pumping engines E, is 
placed a hydraulic engine. This engine, by means of the head H, 
was enabled to force about half the water which worked it tothe 
surface through the uptake of the main pumps, and thus the over- 
powering of the main engines was avoided and the colliery saved. 
It was suggested that the pipe P have might have been turned up 
the main shaft, and the water then pumped from a height level 
with the dam, but although a pumping engine could be placed at 
E, there was not sufficient room for an engine of any use to be 
supported in the shaft, and at about 300ft. below the surface. Mr. 
Price Williams referred to the use which had been made in a pit 
of Mr. Bell’s of exhaust steam for purifying the atmosphere 
therein. He also suggested the necessity for an accurate know- 
ledge of the quantity of water or air which the different pumps 
or fans illustrated in the diagram accompanying the paper would 
be capable of dealing with, and in the case of a store being esta- 
blished as proposed, the quantity which these could operate upon 
at different depths should be accurately known. The refuges 
referred to by Mr. Tyler he though might become trapsin some cases 
Referring to Mr. Davey’s water-spear pumping engine indicated at 
Fig. 9, Mr. Tweddell thought that a good deal of piping was neces- 
sary to its use, but Mr. Richardson thought the arrangement 
recommended itself to practical mining engineers who knew that 
to deal with large volumes of water at a depth of 300 yards neces- 
sitated really strong and well-made machinery that could be 
depended upon, though it was not necessary that the 
apparatus that would be useful in case of accident should 
be of the weight necessary for permanent machinery. The 
mode of working of Mr, Davey’s pump is as follows:—A 
forcing engine is employed to pump water into the pressure pipe, 
to which an accumulator is attached for the purpose of maintaining 
a constant force. A valve box is placed just at the top of the pit. 
From this valve box the pressure from the accumulator is alter- 
nately applied through and released from the pressure pipe, causing 
the plunger and bucket to ascend and descend in the working 
barrel. The motion thus imparted to the bucket produces the 
same pumping action as that produced in the ordinary way—water 
is drawn in through the clack, and delivered above the bucket 
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during the upward stroke, whilst the bucket is placed in equili- 
brium, as far as water pressure is concerned, and falls by its own 
gravity during the downward stroke. The wire rope is counter- 
balanced over the pit head frame, and reciprocates with the motion 
of the bucket, and in its turn actuates the valves through the 
medium of tappets and a small valve similar to that described in 
connection with the horizontal hydraulic engine. As the sinking 
continues the pump and pipes, which are slung in wire ropes or 
ground spears in the mad way, are lowered till the telescopic pipe 
is extended to its full length, and the delivery launder is on a level 
with the ground. Then other pipes are added, and the sinking is 
continued as before, the whole of the operations being performed 
from the surface. 

Mr. E. A. Cowper p: ed the use for many purposes of thin 
steel pipes which would be very strong and at the same time light, 
and suited to the rough usage which the hurry of repairing the 
effects of accident often im He also suggested that the 





lower of such a pipe might be made to etc the part of a 
pum: : el provided with two buckets, each acting as the other’s 
check valve, 


Mr. C. —! then suggested that divers could proceed 
farther in flood-workings if the air pipes could be made of nearly 
the same specific gravity as water. He thought that warehouses 
or stores of the class proposed should, when established, be under 
the inspection of the inspectors of mines, and should be visited by 
viewers and others who would be likely to want, or to have to 
work the appliances stored therein. 

The President concurred with the suggestions made respecting 
the advisability of signing machinery specially suited to the 
requirements, which were of the greatest, though of temporary 
importance. This discussion having closed, the following paper 
was read ‘‘ On an Improved Construction of Hydraulic Presses for 
Packing Cotton, Jute, &c,, with Improved Engines and Pumps,” 
by Mr, R. Wilson. 


“The object of this paperis to point out the advantages of working 
presses and other hydraulic machinery at a high speed. This at 
one time was considered impracticable, but the writer’s experience 
of the packing of cotton and other fibre in India shows that it is 
not only practicable, but can be carried out with great advantage. 
Until late years hydraulic power was used only for very slow, 
direct action, and in packing presses for goods, the motion was so 
slow as hardly to be perceptible to the eye, requiring ten to 
twelve minutes to raise the ram of the press 3}ft. to 44ft., which 
can now be accomplished in less than half a minute. When the 
writer proposed to apply direct-acting hydyaulic power to the 
presses used for packing cotton in India, it was considered quite 
unsuitable for presses witk a rise of ram of }2ft., as it was gene- 
rally thought that this rise could not be obtained in less than 
tifteen to twenty minutes, which would only allow of three bales 
at most being turned out per hour, giving no advantage over the 
hand-presses at that time generally used in the cotton districts in 
India. So little confidence was placed in the writer's plan for 
accomplishing this amount of rise of ram in one minute, that it 
was with difficulty a firm of merchants in Bombay were at length 
induced to make a trial of a cotton press on this principle, a 
guarantee being required by them that the ram should be run up 
a height of 12ft. in not more than five to six minutes, which, if 
performed, would turn out eight bales per hour. A press, which 
was illustrated at the meeting by a meld, was made and sent out 
to India in 1857. Its weight is about 30 tons, and it is fitted with 
two llin. rams, and a cotton-box 13}ft. long by l6in, broad, 
having a rise of ram of 12ft., and capable of compressing 35 cwt. 
of cotton into 8 cubic feet in the press, with a pressure of 500 tons 
upon the bale. The report received of the working of this press 
was most satisfactory, stating that twelve bales could be turned 
out per hour, and that the press could be run up in little more 
than one minute. This result was obtained through the medium 
of the horizontal direct-acting high and low-pressure pumping 
engines invented by the writer. The high and low-pressure 
engines were constructed in pee from the same design, with 
cylinders 20in. diameter and 24in. stroke, each pair working four 
direct-acting pumps, the low-pressure engines pumping water up 
to a pressure of 1680 lb., or three quarters of a ton per square inch, 
and the high-pressure ones up to a pressure of three tons per square 
inch, This difference was brought about by making the pump 
rams of the low-pressure engines four times the area of those of 
the high-pressure. The mode of working was as follows, In 
starting the press, the resistance of the cotton being then slight, 
both high and low-pressure engines were set to work, so as to run 
up the press as quickly as possible. When the resistance of the 
cotton counterbalanced the low-pressure engines, these stopped of 
their own accord, and the high-pressure engines finished the bale. 
Upon the result of the first press being ascertained, five more 
presses were ordered to complete a set that would keep the two 
pairs of engines continually at work, and so obtain the 
advantage of the engine power. The proprietors of hand-power 
presses, seeing how rapidly they would be pushed out of the 
packing trade, put forward numerous objections to these powerful 
competitors ; amongst others that the great pressure exerted to 
compress the bale destroyed the fibre of the cotton, On the 
arrival of the cotton at Liverpool this matter was carefully gone 
into, and all objections vanished after the first season, and the 
screw presses were speedily abandoned for the new hydraulic 
ones, a 

So far a great success had been achieved, but not sufficient to 
satisfy the writer; and in 1862 he designed a three-cylinder press, 
fitting it with three 9in. rams, and making it of similar size and 
power to the first hydraulic presses. The object of this second 
plan was to obtain with only one pair of engines a ¢ similar 
to that previously got with two pairs, and thereby to save the 
expenses of one entire pair of engines—namely, the low-pressure 
pair—for every four presses. The method of working the three- 
cylinder press is as follows :—The water from the pumps is admitted 
at first into the centre cylinder only, thus raising the follower 
together with the two outside rams which are attached to it, the 
two outside cylinders, as their rams rise, being suppliod with water 
by gravity from the supply tank to fill up the space left by the 
rising rams. When the resistance balances the pressure of the 
centre ram, the water from the pump is admitted to the outside 
cylinders, thus exerting the pressure of the three rams to finish 
the bale. After this press was brought out, very few of the old 
two-cylinder presses were made, 


Now came a new era in the cotton-pressing business in India, 
caused by the opening of the Suez Canal. The measurement for 
vessels going round the Cape of Good Hope was 50 cubic feet per 
ton weight, and for this measurement the power of the presses was 
ample; but when the Suez Canal was opened the measurement 
was reduced to 40 cubic feet per ton weight, and it was found that 
more powerful presses were wanted for compressing the bales to 
the required measurement, It was desirable to keep the length 
and width of the bales the same as before; but unless the hydraulic 
cylinders were made of some material superior to the cast iron up 
to that time employed, this could not be done, as the thickness of 
metal in the cylinders already took up all the space available in 
the construction of the size of press required. e writer there- 
fore turned his attention to the adoption of steel cylinders in place 
of iron. When it was found that these could be obtained to with- 
stand the necessary pressure, and that by this substitution the 
diameter of the three rams could at the same time be increased to 
llin., they were immediately adopted extensively. The new 
presses were made much larger and stronger than formerly, and 
weighed 40 tons each, the cotton box being inc in height to 
14}ft. or even 15ft., as there was now keen competition in the trade, 
and too much time had been spent in filling the box with the loose 
cotton. The introduction of steel cylinders led to the alteration 
of many of the old three-cylinder presses with 9in, rams, the 9in. 
cylinders and rams being replaced with 10in. steel cylinders and 
rams to correspond, thus gaining 23 per cent, more power. The 
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old two-cylinder presses with Llin, rams were also many of them 
altered to three-cylinder presses with steel cylinders and 1lin, 
rams, so as to obtain the extra cylinder for economy, and also to 
obtain 50 per cent. more power, 

Whilst these changes were taking place in some parts of India, 
in other parts the greater power required was being obtained by 
the aid of an auxiliary press or finisher, shown in Figs. 1 and 2, of 
great power, but only of short range. This press fitted with two 
2lin. rams, and capable of exerting a pressure of above 2000 tons, 
is worked in conjunction with the old presses, in which the bale is 
half packed and then transferred by means of an extractor, shown 
in Fig. 3, to the finisher, where the final compression takes place, 
Bales made in this. manner, however, are hardly satisfactory, as the 
shape is not so square as when finished in one press, and conse- 
quently the measurement was not so good. ‘To obviate this objec- 
tion the compound press has been designed, illustrated by the 
model and shown in Fig. 4, by which the bale can be finished to 
the size required without being removed from the press, The 
weight of this press is 53 tons, and its working is somewhat diffe- 
rent from that of the other presses already described, The pre- 
liminary pressure is given to the cotton through a ram of 1Llin. 
diameter, which forces the bottom follower upwards to within, 
say, Din, or Gin. of the size of bale required. The bottom follower 
carries with it whilst rising two side pillars or supports, which are 
locked as soon as it reaches the top of its stroke; these carry the 
strain of the two 19in, rams, which now finish the bale from the 
top, working downwards, and exerting a pressure upon it of 1700 
tons, The bale produced by this press, although not subjected to 
as great a pressure as when made by the auxiliary finisher, 
measures equally small in consequence of its better shape. 

Up to the present time all the presses in India have had, on 
account of their height, to be placed in two-storied buildings, 
which were a great expense, especially up country. To obviate 
this, a horizontal press has now been brought out by the writer, 
the design being based upon the result of numerous experiments, 
from which he found that the pressure required to compress cotton, 
jute, &c,, into half their natural bulk is very slight, being only 
about 3Ib. to 4b. per square inch of surface exposed to the pres- 
sure. The horizontal press illustrated by model No. 3, and shown 
in Fig. 5, is fitted with three rams, the centre one being Sin. diame- 
ter, and the two outside ones each 14in, diameter. The box in which 
the cotton or other fibre is placed is reduced to half the ordinary 
length and increased to double the depth. A plate descending by 
its own weight compresses the fibre in the box into half its original 
bulk, and having done so, forms the upper side of the box, and is 
secured in its p ace by locking bolts, Horizontal compression is 
then given endways by the centre of the three rams, until the 
resistance counterbalances it, after which the compression is given 
by all three rams. The bale when finished drops through a trap-door 
at the bottom of the box on a truck, and is removed along a tram 
or roadway. This press weighs 47 tons, and is capable of exerting 
a pressure of 1100 tons, 

Some doubt was felt by the writer about this press being suitable 
for packing cotton, on account of what is known as ‘* cross-pack- 
ing ;” for, strange as it may appear, it isa fact that, if cotton be 
pressed, however slightly, in one direction, and then again at right 
angles, the bale will be cross-packed, that is the fibres throughout 
will be interwoven so as to render it impossible to separate them 
without force. These samples cannot be taken from the centre of 
the bale, and this is greatly objected to by the Liverpool merchants, 
although the cross-packing does not injure the cotton for spinning. 
The horizontal press was found to cross-pack, and consequently had 
to be abandoned for pressing cotton, In the meantime, however, 
its performances in packing jute, cuttings, &c., which had up to 
that time been packed in the vertical presses, were really extraor- 
dinary, two presses in one establishment turning out as many as 
eighteen bales each per hour, against fourteen bales per hour for 
each vertical press with double the pumping power. 

Naturally as the presses increased in size, the engines for sup- 
plying them with water were increased likewise; but they were of 
a similar type to those first sent out, until the introduction of the 
compound press, when a very great improvement was effected by the 
writer, by increasing the number of direct-acting pumps from four— 
that is, one at each end of the piston-rods of the pair of engines—to 
twelve, the effective number in operation at any time being reduced 
as required to overcome the increase of resistance in the press. The 
twelve pumps are all the same size as the four formerly used, and 
are worked as follows:-—At the commencement of the operations, 
the pressure being slight, all twelve pumps are set to work until 
the resistance becomes too great when one set of four pumps is 
relieved by opening a valve at the distribution box of the press, 
which allows the water to flow without pressure back into the tank 
from which it was drawn. The pumps now deliver less water at a 
higher pressure, until the resistance in the fibres in the press again 
counterbalances the power of the pumps; four more of the 
pumps are now relieved, and the engine with its remaining four 
pumps and full pressure of water finishes the bale. 

In conclusion it may be stated that the direct-acting epgines 
have lately been introduced into a warehouse in Manchester for 
working packing presses, hoists, cranes, <c., and are giving great 
satisfaction ; they are also conducive to the comfort of all employed 
in the warehouse, as the vibration and noise caused by the gearing 
formerly in use have been entirely avoided. 

Some further reference to the figures will enable them to be 
better understood. In Fig. 4, representing the compound baling 
and finishing press, A is the lower cylinder of steel, B its ram, 1lin. 
diameter ; C the bottom follower, D D the pillars for supporting 
the follower, E E locking blocks for the pillars, F the ore 
doors, one on each side of the press, to enable gunny cloth being 
put on the bottom follower (these are shown open in the woodcut); 
G the top door, another similar door being on the other side of 
the press, these are fastened together by the lock bolt H ; I is the 
door for relieving one end of the bale, the other end being relieved 
by a sliding plate acted upon by the door G; JJ are the to) 
cylinders, bolted to the underside of the press top and fitted with 
rams, 19in. diameter, to which the follower K is securely fastened 
—both rams and follower, after working, being brought back and 
kept up in their places by the balance weight L. When the 
press is set to work for baling cotton the top follower K should be 
up, and the bottom follower C down, as shown in the illustrations, 
Both are clothed with gunny cloth, and the bottom doors F are 
locked. The trunk may now be filled, and the top doors closed 
and locked ; the water from the pumps is now allowed to enter the 
cylinder A, forcing up the ram B, until the resistance of the fibre 
counterbalances the pressure ; the follower will then have raised 
the supporting pillars D D, so as to admit of the locking blocks 
under the pillars, and over the openings through which the pillars 
have come up ; the top doors should now be opened, relieving the 
bale at both sides and ends. The water from the pumps is now 
allowed to enter the top cylinder J J, forcing down the follower K 
with the full force required to finish the bale. 

The mode of operation of the horizontal press shown in Fig, 5 is 
as follows :— 

The plate A being in the position shown in the engraving, the 
box is filled with the fibre to be packed; the plate then lowered 
to the position required to form the thickness of bale, and is there 
coomped 1 by locking bolts BB; compression is then given by the 
centre of the three rams acting upon the follower, until the resist- 
ance becomes too great for if, after which compression is given by 
the combined action of all three rams. When the fibre has been 
sufficiently compressed to hold it in form, the plate A is raised by 
means of the small hydraulic ram and chains C—which run over 
the quadrants partially below the small rams—at the same 
time the angle doors D, forming the end and part of the sides of 
the box, and the trap door in the bottom of the box are opened, 
and the wedge plates for releasing the two ends of the bale are 
withdrawn, thus preventing injury to the fibre from friction, The 
final pressure is now given, and the bale lashed in the ordinary 
manner ; when completed, the ssure is taken off the rams and 
the bale drops on the truck E below, and is removed along the 





ram or roadway. The rams and followers are now brought back 
to their original position by a small hydraulic ram at F, fixed below 
the main cylinders, the doors and wedge plates are closed, and the 
press is again ready for filling.” 


The discussion of the foregoing paper turned very much upon 
the relative merits of the direct-acting system of working cotton 
presses, and the system of working them with a number of small 
pumps. The latter seemed to find rather more favour than the 
former, more especially as the multiple system gave the means of 
varying, through considerable range, the pressure of the water 
supplied to the press, so that during the first part of the process 
of compressing a bale, the water could be supplied at a greater 
speed than at the end of the stroke when less water per unit of 
time, but under greater pressure, was required. Mr. Shield 
opened the discussion, and strongly supported this view, the direct 
acting arrangement being in his opinion attended with less 
economy owing to the quantity of steam used throughout, the 
forcing stroke being as great at the commencement as at the finish- 
ing. For more than half the stroke the pressure required is really 
very small, and by a patr of diagrams the speaker showed how 
rapid is the increase in the latter or finishing part of the stroke. 
He then described at much length a compound hydraulic press 
made by Messrs. Fawcett, Preston, and Co., under Watson’s 
ape ; one of the principal features of which is its arrangement, 

y which the box may be re-filled while the bale already pressed 
up is being finished, the arrangement securing economy of time 
and fuel. ‘he press described is vertical, the two lower cylinders 
and plungers being very small in diameter, in order to secure 
great strength. The upper or finishing cylinders are large in 
diameter, but have a very short stroke; so that these, which, like 
those beneath, are of steel, may be of very great strength. The 
design of the press presents some points of interest, and we 
shall probably return to it. 

Mr. Tweddell considered the direct-acting pumps for working the 
presses were to be preferred, on account of the simplicity 
which they possessed, and particularly because of the large 
number of valves and valve strokes necessary when working 
with the multiple pumps; but it was stated that no great wear 
took yaee with the valves or their seats. Mr, Chatwin, in speak- 
ing of Watson’s press, stated that with it only a little over three 
farthings was the cost per bale for fuel for pressing in India, the 
presses being worked by means of multiple pumps driven by eccen- 
trics, while with presses having pumps driven direct the cost was 
about 2d. per bale. This difference he attributed to the loss of 
power consequent upon the great velocity—about 450ft, per minute— 
with which water was driven through the valves of the direct pumps, 
while with those working the Watson press, the speed during the 
finishing part of the press stroke was only about 75ft., the pumps 
being arranged so that the valves of some of them could be lifted 
and the engines only work on afew. The question was asked by 
Mr. Walker whether or not it would be advantageous to employ 
an accumulator, His experience, he said, was that a somewhat 
slower but continued action of the presses used for extracting 
oil from seeds, was productive of a more uniform flow of oil, and 
of a larger quantity than if the operation were conducted more 
quickly, This result is what would be expected from a little con- 
sideration of what would be the conditions attending the com- 
pression of a quantity of oily seed. Though each seed may be 
easily pressed and its oil extracted, the matter is not so simple 
in the case of a quantity of seed, where the conditions which 
obtain are such as to bring into play the combined resistance to 
quick motion of a viscous fluid and of a retentive substance—a 
combination the expression of the fluid portion of which involves 
not only pressure but time. For this purpose, therefore, slower 
working is necessary than with cotton pressing ; but even for this 
purpose an accumulator can be of little service where, as the 
author observed, the pumping engines are constantly running. 

Mr. J. C. Fell remarkedj that presses made by Messrs. Hayward 
Tyler and Co., and worked direct, had for several years been in 
very successful use, and 

Mr. Lewis referred to the great economy with which bale 
pressing could be accomplished by Ashcroft’s direct-acting press, 
with the steam piston coupled direct to the water plunger, and 
having a stroke of 9ft. This press was illustrated in THE ENGI- 
NEER of 12th January, 1866, page 28. 

A good deal was said upon the use of cup leathers and other 
packing. 

Mr. James, who also confirmed what had been said by Mr. 
Walker respecting oil presses, said he had found that wide or 
rather deep cup leathers invariably wore out very fast ; but if 
narrow leathers were used, properly fitted in a well rounded 
groove, they would last a long time. Mr. Tweddell remarked that 
at a pressure of 2000lb. per square inch, cup leathers would 
generally be of little service, but hemp packing was capable of 
withstanding that pressure. 

Mr. Davey said much depended upon the manner in which the 
cup leathers were applied. If they were well supported, as at 
Fig. 1, upon a good saddle ring as at C below, and almost wholly 
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covered by a hollow ring above, they would withstand a very heavy 
pressure, especially if the surface below the cup and between the 
ram and the cylinder was large. If not so supported they invari- 
ably broke a little below the letter L. 

Another speaker gave his experience with rings of different 
materials, including india-rubber, gutta-percha, and leather. 
Narrow cup rings he had found to be best, but was using hemp up 
to one ton per square inch. 
but gutta-percha had sometimes lasted considerable lengths of 
time under moderate pressures, and an advantage was that their 
material could be re-used. He had tried the forms shown in 
Figs. 2 and 3, one side being thicker than the other to get enough 
spring tu cause the thinner side to grip the plunger. He had them 
well supported below, as seen in Fig. 2, and holes were made in the 
saddle ring to admit water, but the flat-topped ring was found 
useless, and that shown in Fig. 3 had been found to work very 
well under light pressure, but it wore away at the parts indicated 
by the dotted lines. 

A paper ‘‘ On a Direct-acting Steam and Hydraulic Press,” by 
Mr. Ralph H. Tweddell, was postponed until January next. 

Having given at length the papers which were read on Wednes- 
day and the substance of the discussions thereon, our readers will 
be able to form their own opinion of their value or importance, It 
must be admitted, however, that the feeling expressed by many 
present at the meeting, that much remains to be done to bring the 
general character of the communications read at these meetings 
up to the standard which might be expected from members of 


India-rubber was absolutely useless, |: 





the Institution representative of the mechanical engineering of 
this country is fully justified. Many very valuable papers 
grace the “‘ Proceedings” of the Institution, but they do not form 
a sufficient proportion of the whole. 

After the meeting was adjourned a party of the members upon 
the invitation of Mr. E. J. Cowling Welch, were conducted over 
the Stephenson Boiler and Forge Company’s works at Failsworth, 
where, among other objects of interest, many important applica- 
tions of hydraulic power were seen in practical work. 








THE INSTITUTION OF CIVIL ENGINEERS. 

THE Council of the Institution of Civil Engineers suggest the 
following subjects for papers to be read during the ensuing 
session :—- 

1. The Triangulation Survey, and Mapping of Countries and 
Districts, including the Astr ical Observations required for 
latitude and longitude, and the measurement of bases; witb a 
description of the Instruments employed, the reduction of the 
observations, and degree of accuracy of the results. 

2. The Levelling of Countries, either by Spirit-levelling, vertical 
angles, barometers, or the boiling point of water ; with a descrip- 
tion of the instruments employed, the reduction of the observa- 
tions, and degree of aceuracy of the results. 

3. The Manufacture of Cements, comparing the processes followed 
in different countries, 

4, The Manufacture of Bricks by Machinery, including descrip- 
tions of special kilns, &c. 

5. The effect of the lapse of time on the Strength of Materials 
strained beyond the supposed limit of elasticity, but within the 
ultimate strength, 

6. The Causes of Slips in Rocks and Earths of different kinds, 
and the Conditions that induce treacherous ground in Railway- 
cuttings, tunnels, and the sides of valleys near reservoir banks, 

7. The Application of Steam Machinery for Excavating, and the 
Cost as compared with Hand Labour. 4 

8. The Results of the Use of Steel in Mechanism and in works 
of Construction. 

9. The Construction of Warehouses and of other buildings to 
resist Fire, and the relative merits of stone, brick, iron, and 
timber for that object. 

10. The Warming and Ventilation of large Buildings, 

11. The different systems of Road-making best adapted for large 
Towns, or where the traffic is heavy, including Comparison of 
First Cost, Maintenance, and Durability. 

12. The Design and Construction of Masonry Dams of great 
height for retaining water in Reservoirs. 

13. The Storage and Filtration of Water, both natural and 
artificial. 

14. The benefits and expedients of Irrigation in India and in 
other warm climates, and the proper construction of Irrigating 
Canals, so as to avoid erosion or silting, and to prevent the 
growth of weeds. 

15. The Constant Service of Water Supply, with special refer- 
ence to its introduction into the Metropolis, in substitution for the 
Intermittent System. 

16. The systems of Domestic Water Supply suitable for rainless 
districts. 

17. The different systems of Opening Bridges, with details of 
the modes of working them. 

18. The Design, generally, of Iron Bridges of very large span, 
for Railway traffic. 

19. The Design and Construction of Dock Gates and Caissons, 
including the requisite external and internal arrangements, illus- 
trated by recent practical examples. 
¥ — Design and Construction of Building-slips for large 

essels. 

21. The Appliances and Methods used in different countries for 
Tunnel-driving, Rock boring, and Blasting, with details of the 
cost and of the results attained. 

22. The Works carried out for the Improvement of the Seine 
and other French rivers, and of {nland Navigation generally. 

23. The relative Value of Upland and of Tidal Waters in main- 
taining rivers, estuaries, and harbours. 

24. The Construction of Tide Gauges, and the usual method of 
carrying out a systematic series of Tidal Observations. 

25. The differences in design of British and Foreign Locomotive 
Engines ; showing the benefits derived from increase in weight, 
and the relation that ought to exist between the diameter of the 
wheel and the load it has to carry. 

26. The Lighting of Railway Carriages. 

27. The Construction of Steam Boilers adapted for very High 
Pressures. 

28. The best practical Use of Steam in Steam Engines, and the 
effects of the various modes of producing Condensation, and of 
various grades of expansion. 

29. The Modern Construction of Marine Engines, having refer- 
ence to Economy, by Superheating, Surface Condensation, High 
Pressure, great Expansion, &c. 

30. Modern Experience in Screw Propulsion, comprising the 
comparative efficiency of propellers of large diameter, and of 
sma)ler ones d:eply immersed, and the influence of form. 

31. The best Shapes for Yachts and for Ships for commercial 
purposes. 

32. The relative efficiency of the Screw propeller and paddle 
wheels for Towing purposes. 

33. A Comparison of the different Modes of transmitting Power 
for auxiliary purposes on board Ships, and in Shipyards, and 
Engine Factories. 

34. The various descriptions of Pumps employed for Raising 
Water or Sewage, and their relative efficiency. 

35. The relative advantages of Wind and Water as Motive 
Powers, compared with Steam Power, and the Motors most suit- 
able for utilising them. 

36. Compressed Air as a Motive Power, particularly as applied 
to Machinery in Mines and to Locomotives in Tunnels, with some 
account of its application on the Continent. 

37. The Manufacture of Mineral Oils, and the Lamps best adapted 
for their consumption in dwellings and lighthouses, 

38. The “ Output” of Coal in the United Kingdom, as compared 
with that of other countries, illustrated by statistics, showing 
where Coal is produced, where and how it is consumed, and the 
relative quantities exported. 

39. The Methods and Machinery employed in sinking and in 
working deep Coal Mines. 

40. Coal Depots for Ocean Steamers, the various points involved 
in their management, and the methods of preserving large quan- 
tities of coal from deterioration. 

41, The Metalliferous or other Mining Districts in different 
countries, and the mode adopted in working them. 

42, The Methods employed in securing the Excavations in 
mining large and irregular-shaped mineral deposits, for example, 
the Almaden Mines, the Great Comstock Lode, &c, 

43, The appliances used in different countries for Dressing the 
Ores of Lead, Copper, Zinc, and Tin, and the Smelting of such 
Ores, with details of the results and cost by various methods. 

44. The losses in the Reduction of Metallic Ores by different 
methods, distinguishing losses in dressing from those in smelting. 

45. The disposal and utilisation of slags from various smelting 
processes, 

46. The Management of Underground Waters in mining districts, 
and the relative economy of distributed or trunk pumping engines, 
adits, &c., in particular cases. 

47. The Appliances and Processes for the manufacture of Arti- 
ficial Fuel in different counties, 

48. On recent Progress in Telegraphy, with a notice of the 
theoretical and practical data on which that progress has been 
based. 

49, Electricity as applied to Lighting purposes. 

50. On Torpedoes, and their influence on Naval Construction, 
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APPARATUS FOR THE TEMPORARY DRAINAGE AND VENTILATION OF MINES. 


(For description see page 328.) 
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WIDMARK’S RADIAL AXLE BOXES. 
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RAILWAY MATTERS. 


THE directors of the South-Western Railway have opened a new 
and important station at Queen’s-road, Battersea, one of the most 
populous districts in the south of London, The new station will 
much facilitate the means of communication between Waterloo 
and the City. The station is situated between Clapham Junction 
and Vauxhall, or about seven minutes’ ride from Waterloo. The 
platform lies upon the Windsor line, the trains on which, about 
thirty in number, will call at the station. 

THE Glole is informed that owing to the inadequacy of the 
rolling stock of Russian railways, and the inability of the native 
firms to execute the orders entrusted to them, the Minister of 
Ways and Communications has sanctioned the expenditure of 
6,000,000 roubles in the purchase of locomotives and carriages 
abroad. The firm of Reichhofer and Co., of Vienna, and the 
Railway Wagon Company, of ee are spoken of as having 
received the largest orders, which will have to be executed during 
the ensuing six months, 

WITH the intention of increasing the accommodation at Black- 
heath station an alteration has recently been made which causes a 
great deal of inconvenience to passengers, A vehicle could, before 
the alteration, draw up to the p Rm of egress, leaving only the pave- 
ment between it and the covered way. Now, however, the pas- 
senger is turned out into a*yard, so small that it does not admit 
carriages or omnibuses, and although it is crammed with cabs, in 
order to use a cab in wet weather the passenger must get wet. 
Carriages and omnibuses cannot now come to the new door, thus 
causing people who use the omnibus or their own carriages, instead 
of cabs, a great deal of inconvenience. 

Tue Dublin, Wicklow, and Wexford Railway Company are 
adopting active measures in regard to the extension of their line 
to New Ross, and their engineer, Mr. C. P. Cotton, has suggested 
the project of connecting the railway with the Waterford, Dun- 
garvan, and Lismore line by means of a bridge over the River Suir 
about the Bilberry Rock, where the Waterford and Central Ireland 
line would be crossed at a high level, all the lines in question being 
thus enabled to run direct into one grand central station in the 
city of Waterford. If the Dublin, Wicklow, and Wexford Com- 
pany could induce the Waterford and Limerick Railway Company 
to put on some new rolling stock, the advantage derived from the 
proposed innovations would be great indeed. A central station 
can hardly be of much use to a company who will possess only the 
skeletons of carriages in about a year. 

THE new station which the London and North-Western and the 
Lancashire and Yorkshire Companies are now constructing at 
Preston, in order to accommodate the enormous amount of traffic 
now passing through that town, between the south and the north, 
will, when completed, be one of the largest through stations in the 
kingdom, covering an area of between six and seven acres in 
extent. The main feature of the undertaking is one large central 
platform, 1260ft., or nearly a quarter of a mile in length, and 
122ft. in breadth at its widest part, tapering to a width of 48ft. at 
each end. On this platform will be the principal hooking offices, 
refreshment-rooms, and waiting-rooms. In front of these build- 
ings will be a platform, parallel with the main platform, and 
between these an intermediate one for the traffic of the East 
Lancashire section of the Lancashire and Yorkshire Company. 
The cost of the station will be a quarter of a million sterling. 
The works are actively proceeding, and already considerably 
advanced. 

A LocaL paper describes some preliminary trials of a new form 
of railway coupling, the invention of Mr. Richard Harrison, C.E., 
Newcastle, carried out on portions of the railway laid through 
Messrs. John Spencer and Sons’ Newburn Steel Works. ‘‘By 
means of this coupling porters are enabled to couple or uncouple 
the wagons of a goods train without having to pass between them. 
The operation is very simple, and requires no skill on the part of 
the attendant. As two trucks are pushed together, the act of 
turning a small handle on either side of the wagon serves to couple 
them together. Similarly, when it is desired to disconnect or un- 
couple any portion of a train, the same motion is given to the 
handle as for coupling. An iron shaft is hung across the truck in 
bearings just below the end of the wagon framing. On each end 
of the shaft is a short handle, by which the bar may be turned 
through a quarter of a circle. Near the centre of the rod are two 
light-curved arms, one on each side of {the draw-hook. When the 
shaft is rotated, the curved arms act on two pieces projecting at 
right angles from each side of the coupling link, and raise it suffi- 
ciently to pass over the hook of the approaching wagon. When 
the trucks are close enough the attendant lets the handle go, the 
link falls on to the opposed hook, and the curved arms return to 
their original position under the wagon.” 

THE prospectus has been issued of the Metropolitan Inner 
Circle Railway Company, in which applications are invited for 
£1,200,000, being the share capital proposed to be raised in 
120,000 shares of £10 each. This is a link for connecting the 
Metropolitan Railway at Aldgate with the Metropolitan District 
Railway at Mansion-house station, thus uniting the two railways 
in a complete circle. In view of the present importance of the 
undertaking to the metropolis, the following cash subventions are 
by Act of Parliament secured to the company—viz., by the Metro- 
politan Board of Works, £370,000, and by the Commissioners of 
Sewers of the City of London, £130,000, making a total of 
£500,000. Guaranteed minimum tolls amounting to £64,240 per 
annum are also secured by Act of Parliament. The length of the 
link line is 1 mile 4 chains. Three new stations will be built— 
viz. :—(1) At Cannon-street, between Walbrook and St. Swithin’s- 
lane, opposite to and connected with the South-Eastern Railway, 
only 280 yards from the Bank of England. (2) At the corner of 
Gracechurch-street, King William-street, and Eastcheap, on the 
site now occupied by the National Provident Institution, and at 
the commencement of the new street. (3) At the corner of 
Leadenhall-street, Fenchurch-street, and High-street, Aldgate, 
near the other end of the new street. Payments for the shares 
extend to February 1st, 1879, and are in seven instalments, 

IN our impressions for Sept. 23th and O:t. 5th, we published 
drawings of railway carriages designed by Mr. Cleminson, of West- 
minster, for the Bueonos Ayres and C.mpana Railway. Our 
American contemporary the Ra:/way Gazette has reproduced these 
drawings, with the following instructive comment, from which it 
would appear that Englishmen can beat Americans on their own 
ground. Several of the peculiarities of construction will interest 
American car-builders, and some of them would be well worth 
consideration and imitation. The construction of the draw-bar 
especially should be carefully examined. The arrangement by 
which it is ‘‘ brought in the plane of the greatest strength of the 
frame” is particularly noticeable. It is hard to say how the method 
of “‘tacking on” the draw timbers to the main frame first origi- 
nated here, but probably it was first used in order to keep the 
draw-bar low enough on cars which would otherwise be too high. 
At any rate it is entirely unmechanical, wrong in theory and bad 
in practice, as has been shown a thousand times by the destruction 
of the platforms of cars in slight collisions. The safety chains 
which our English friends have used some of our American master 
car-builders should ponder over, and if they compare them with 
the ridiculous attachments which they have sometimes employed it 
ought to cause them to seek forgivenes$ for their mechanical sins. 
These English builders have shown more wisdom in the con- 
struction of this part of their cars than the American car-builders 
have whose work has been imitated. The safety chains are made 
of lin. iron, instead of 2, which iscommon here. The attachments 
consist of plates with strong solid eyes forged on, instead of 
miserable hooks made of jin. iron. These plates are securely 
bolted to the sill of the car frame with four bolts and to the 
corner of the truck frame, and in case the car should get off the 
track some reliance might be put upon the chains to prevent the 
trock from turning round crosswise of the track, which is more 
than can he said of many used in this country. 





NOTES AND MEMORANDA, 


Dr, MUNKE quotes a passage from the Talmud, written in the 
fourth or fifth century of our era, permitting the use of iron ‘asa 
protection from lightning and thunder.” Wiedermann, in an 
editorial note, adds that the Egyptians appear to have used gilded 
masts “‘ for warding off the bad weather coming from heaven,” 


For the separation of iron ore by magnetism, Mr, King, of the 
Ballycorus mines, Isle of Man, crushes his ore, which is composed 
of galena, blende, and spathose iron ore, and after separating the 
galena, roasts the residue toa dull red heat in revolving retorts, 
thus producing a magnetic oxide of iron by decomposing the 
carbonate of that metal. The ore is then put into drum wheels 
having magnets arranged radially within; here the magnetic is 
separated by attraction and the blende left to escape clear, 


AN examination of the reports of the State Mine Inspectors of 
Pennsylvania for the year 1876 shows that in the six years ending 
December 31, 1876, there were killed in the anthracite coal-fields, 
while mining, handling, or preparing coal, 1460 men and boys. 
The number injured in the same time was 3308. From these 
reports it may also be discovered that the total amount of coal 
produced in the anthracite coal-fields during the’year 1876 was 
22,424,533 tons. The number of collieries was 381, and of men 
and boys employed, 70,548. During that year, 227 men and boys 
were killed and 473 mortally injured. 

PROFESSOR PIAzzI SoytH, of the Royal Observatory, Scot- 
land, says that the coming winter is to be exceedingly cold. From 
the observations of earth thermometers over a period of thirty-nine 
years, he finds that between 1837 and 1876 three great heat waves 
from without struck Great Britain; namely, the first in 1846°5, the 
second in 1858—0, and the third in 1868°7. The next one will 
probably come in 1879—5, within limits of half a year each way. 
The periods of minimum temperature, or greatest cold, are not in 
the middle time between the crests of these three heat waves, but 
are comparatively close up to them, on each side, at a distance of 
about a year and a-half. Hence the next cold wave is due 
at the end of the present year, and very frigid weather may be 
looked for. 

A RECENT number of the Titusville (Pa.) Herald, in a résumé 
of the petroleum development, remarks:—‘‘ After striking the 
Drake well, August 28th, 1859, Oil Creek from Titusville to its 
mouth comprised forty-five producing farms, was rapidly seized 
upon by speculators, and in the space of three years the valle 
became a forest of derricks. In 1863 the derricks on the poe 
numbered upwards of two thousand, and the average cost of 
each well was a little over 4000 dols., making a total expendi- 
ture for machinery and labour of 8,000,000 to 10,000,000 dols., 
exclusive of the prices paid for farms or the royalty. In 1865 five 
of the farms produced 16,000 barrels daily, but now yield only 140 
barrels, while the entire production of Oil Creek at present does 
not exceed 2300 barrels per day. The average price of oil was 
reduced from 20 dols. per barrel in 1859 to 9.60 dols. in 1860, and 
in 1861, owing to increased production, it declined to 10 cents a 
gallon, continuing at that figure until February, 1862, when it rose 
to 22 cents. From this time on better prices prevailed, and in July, 
1864, it reached 13.50 dols. per barrel, but in the following year 
the average price was 6.13 =... and at no time since then has it 
reached that figure.” 


A NUMBER of interesting experiments have been recently carried 
out at Metz by a committee of engineer and other officers 
a to investigate the practicability of employing electric 
light during siege operations, and to suggest any modifications 
which it may seem expedient to introduce in the apparatus at pre- 
sent in use. According to the Pall Mall Gazette, on the night of 
October 20th Forts Frederic Charles and Alvensleben were illumi- 
nated by throwing the electric light upon them, when it was found 
that at a distance of from two to three kilometres not only build- 
ings but also individual men could be plainly made out. On the 
night of the 27th of October the electric apparatus was arranged 
on the exercising ground outside the Chambiére gate, and the light 
directed upon a row of targets. Fire was then opened against 
these latter by a squad of riflemen, and the practice made was 
nearly as good as that recorded on ordinary occasions when firing 
by day—a result which was considered exceedingly satisfactory, as 
a thick mist prevailed at the time, and materially interfered with 
the action of the light. Altogether, the committee concluded that 
the electric light may in future be employed with advantage not 
only in siege operations, but also during outpost duty and engage- 
ments at night. 


THE coal production of the world has enormously extended 
during the last thirty years. The six principal coal producing 
countries are Great Britain, Belgium, the United States, France, 
Prussia, and Austria, including Hungary. These countries pro- 
duced in 1845 an aggregate of 49,211,400 tons of coal, this aggregate 
being made up as follows:—Great Britain, 31,500,000 tons ; 
Belgium, 4,960,077 tons; the United States, 4,400,000 tons; 
France, 4,141,617 tons; Prussia, 3,500,000 tons; and Austria, 
709,706 tons. In 1874 the corresponding aggregate production of 
the six countries had grown to no less than 253,650,700 tons, 
Great Britain contributing to this imposing array of figures 
125,043,300 tons; Belgium, 14,669,000 tons; the United States, 
42,423,900 tons; France, 16,949,000 tons; Prussia, 41,754,600 
tons; and Austria, 12,810,900 tons. Great Britain produced 
nearly one-half, it will be seen, of the whole coal extraction 
effected by the various nations under review. The immense 
supremacy of Great Britain over her neighbours in the matter of 
coal mining is reflected in the fact that in 1874 this country raised 
39 tons of coal per head of its population, the corresponding 
proportion in the case of Belgium being 28 tons, in the case of the 
United States 104 tons, in the case of France 4} tons, in the case 





MISCELLANEA, 


THE Town Council of Warrington are considering the propriety 
of purchasing the waterworks of that town, 


GENERAL CAMPBELL, C.B., Surveyor General of Ordnance, has 
proceeded to Prussia to witness certain trials which are to be made 
with the Krupp gun, illustrated in our impression for Oct. 26th, 


A NEW style of postal card is now used in Germany. It consists 
of two cards of the ordinary size attached together, each having a 
postal stamp, These double cards are furnished by the Post-oftice, 
and are sent for the purpose of facilitating the return of answers. 


Two patents for inventions by Mr. Wilde, for the working of 
electric telegraphs, have been extended. The patent granted in 
1863 is extentied for seven years, and a second patent, obtained in 
1865, is prolonged for five years, so that both will expire together 
in the year 1884, 


THE members of the Noxious Vapours Commission, of which 
Lord Aberdare is the chairman, have recently visited Swansea, and 
have taken evidence as to copper and other works there, During 
the past week the commissioners have held sittings in London, and 
have commenced the consideration of their report. 

THE Belfast Corporation, stirred to action by the recent serious 
conflagrations in their town, have just purchased a steam fire 
engine of Messrs, Merrywether and Sons. The official trial took 
place on Saturday last, the result being in every way most satis- 
factory. ‘The Mayor, and principal members of the aldermanic 
body and council were present, together with many of the leading 
manufacturers and their representatives. The engine has two 
cylinders, and is capable of throwing 650 gallons per minute, and 
of delivering four streams at once, 

Mr. W. Higcrnsorrom, the Mayor of Derby, wishes to make 
known the fact that the nucleus of a committee is forming there 
for the purpose of enabling the admirers of Mr. James Allport, the 
general manager of the Midland Railway, to combine in presenting 
him with a testimonial, in recognition of his public-spirited policy. 
Mr. Higginbottom suggests that the Lord Mayor of London should 
be prevailed upon to lend his assistance to the furtherance of this 
object, in which case his lordship’s example would doubtless be 
followed by provincial mayors throughout the kingdom. 

Mr. THomas Coison, C.E., who was specially sent out by 
Government to take charge of and complete the waterworks at 
Singapore, has returned to London, having accomplished his mis- 
sion. For twenty years past efforts have from time to time been 
made to supply Singapore with water, but, owing to various causes, 
they have been unsuccessful. All difficulties, however, have been 
surmounted under the management of Mr. Colson, and that 
gentleman has been awarded much praise by the Singapore press 
for the ingenuity and skill displayed by him in his labours, 


THE Great, Western Railway Company are about to commence 
operations for the further development of the South Wales coal- 
field. A contract has been arranged for the sinking of two large 
shafts on their property near Maesteg. The work has been secured 
by Mr. William Kenrick, of Westminster and Dowlais, who will 
use for the sinking power drills and air compressing machinery. 
The business of shaft sinking and rock mining, Xc., is very 
different from what it was, and we expect to see this work 
carried out rapidly, with all the modern and approved appliances 
adapted to it, 


By direction of the Lords of the Admiralty, a series of interesting 
experiments have been carried out at Chatham Dockyard, in the 
presence of Mr. R. P. Saunders, chief constructor, Mr. E. C. 
Warren, constructor, and other officials, with the new Water- 
witch pump, for use on board-ship, the invention of Messrs. 
Blundell Brothers, proprietors of the Downton Pump Works, 
Limehouse, London. The experiment lasted about three hours, 
the pump being thoroughly tested, both as to the quantity of 
water raised from a depth in a given time and as to its efficiency 
as a fire engine, and in each instance proved highly satisfactory to 
the officials present. 

THE United States War Department has lately republished from 
the surveys of the Austrian staff a most excellent series of maps of 
European Turkey, in sections containing each about four degrees 
of the earth’s surface, the sheets measuring 16jin. by l%in., thus 
making a very large map, nearly an inch to six miles in scale, 
Between this series and all other maps of the field of battle in the 
East that have yet been published in America there is no sort of 
comparison, and the arrangement of the sections, with an index on 
the margin showing how to arrange them to make a wall map, 
gives them the advantages of portability combined with those of 
the large scale. The only objection, says the U.S. Army and 
Navy Journal, that we can see to the maps for American use is 
the retention of the German nomenclature, Pat that is unavoidable 
under the photo-lithographic process of reproduction, without 


| redrawing the maps, an expense unwarranted by the appropriations 


of Prussia 17 tons, and in the case of Austria 3} tons. The coal | 


extraction of Great Britain in 1874 was ten times as large as the 
corresponding production of Belgium, three times as that of the 
United States, three times as large as that of Prussia, eight times 
as larze as that of France, and ten times as large as that of 
Austria. The coal production per head of the population effected 
by Belgium in 1874 approached more nearly to that of the United 
Kingdom than that of any other country. 


THE quantity of coal produced in England in 1876 was 133,344,766 
tons ; in 1875 the quantity was 131,867,105 tons ; in 1874 it was 
125,043,257 tons ; while in 1873 it had reached the then unprece- 
dented height of 127,016,747 tons. The 133,344,766 tons raised are 
valued at £46,670,661 ; the 127,016,747 tons of coal won in 1873 
were valued at £47,631,280. The fall in price is not an unmixed 
calamity. If the prices of the latter part of 1872 and the earlier 
part of 1873 had long continued, some branches of English manu- 
facture must have ceased to exist, The progress of the export 
trade is another point which attracts attention. The coal exported 
to foreign countries in 1876 in the form of coal, coke, or patent 
fuel was 16,229,677 tons, of the declared value of £8,904,463. The 
coal exported in 1875 was only 14,544,916 tons, or 1,754,161 tons 
less than in 1876. Now, the total production of coal in 1876 only 
exceeded that in 1875 by 1,477,661 tons, and so the result is arrived 
at that the consumption of coal in England in 1876did not increase, 
but in fact diminished by some 300,000 tons, as compared with the 
consumption in 1875, The whole of the increased amount produced 
was exported to foreign countries as raw material for the use of the 
manufacturers there, instead of being employed in making manu- 
factured goods in land. To compare other years it will be 


necessary to quote the figures for alone, excluding coke and 
patent fuel. th 1871 we exported 12,208,009 tons, having a declared 
value of £5,879,680 ; in 1872, 12,712,231 tons, valued at no less 


than £9,858,418 ; in 1873, 12,077,507 tons, valued at £12,370,638 ; 
in 1874, 13,381,071 tons, valued at £11,359,458 ; in 1875, 13,978,956 
tons, valued at £9,155,801; in 1876, 15,692,402 tons, valued at 
£8,473,851. Thus we are yearly exporting more coal at a lower 
pricc, 





for the Engineer Deparment. 


We hope soon to see Asia Minor 
mapped as well, 


A NuMBER of pneumatic engines are employed at the extension 
works at Portsmouth. The engines are used to run the caissons in 
and out of their chambers at the entrance to the locks and docks, 
for lifting the penstocks by which the water in the basins is con- 
nected with the tidal ways, and for working the capstans. The 
motive power is applied in much the same way asin the torpedo 
arrangements on board the men-of-war. An engine pumps the air 
into a common reservoir, from which the power is conveyed by 
means of distributing pipes to the several independent engines 
which perform the work. When the air within the reservoir 
obtains a pressure of 601b. to the square inch the pumping engine 
stops of its own accord and starts again the moment that the 
pressure, by the withdrawal of power, falls below that amount. 
Althougk the engines are intended to work up to 60 lb., a practical 
trial proved that a pressure of 401b, to the square inch was sutfi- 
cient to do what was required of them. During recent trials a 
well-known phenomenon was noticed. The moment the compressed 
air, having performed its work in the cylinders, was exhausted into 
the atmosphere it gave out an icy spray, which was eventually 
congealed into solid ice of the size of hailstones, 


Messrs. C, MircHELL AND Co,, of Newcastle, have just com- 
pleted for the Colonial Department of the Dutch Government an 
iron floating dock, to be sent out to Batavia Harbour, in Java, 
The entire structure is composed of a large number of wrought 
iron cylinders placed horizontally, forming a platform on which 
vessels are to be carried, and similar cylinders, placed vertically, 
forming the side walls necessary to give the required stability to 
the platform when being sunk in deep water to receive a vessel. 
The cylinders forming the platform are about 6ft. in diameter, and 
those of the sides are 5ft. in diameter. The cylinders are water- 
tight, and each is connected to its neighbour by bolts and nuts, 
The nature of the union is such that great longitudinal strength is 
obtained ; and by the introduction of internal lattice work in the 
cylinders, the entire dock forms an immense wrought iron girder. 
On the upper surface of the platform cylinders two massive 
keelsons are built, in suitable position, to receive the dredgers and 
other special vessels on the harbour works. The machinery for 
filling and emptying the dock of water is composed of two steam 
engines, boilers, and pumps placed on the top of vertical cylinders, 
one set being placed on each side. The dock is sunk by simply 
admitting water into the horizontal cylinders when the whole 
fabric sinks to a fixed maximum depth, leaving a few feet only of 
the side walls above water, and the buoyancy and si power 
are so distributed that it is impossible entirely to sink the dock, 
even if the whole of the valves were inadvertently left open. 
When the vessel which is to be docked has been floated into 
position the water is expelled from the cylinders and the dock 
gradually rises to the surface, bringing the docked vessel completely 
out of the water, when it can at once he examined or repaired, 
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IGN AGENTS FOR THE SALE OF THE ENGINEER, | 20 means certain that their fears are without foundation ; The ition which lighting by electricity has now 
acer but we think it can be shown that a considerable period | assumed is such that ‘iddiing but a chordagit effective 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mesers. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tue Witter and Roczrs News Company 
31 Beekman-street. 


PUBLISHER'S NOTICE. 


*,* With this impression we issue as a Supplement a two page 
engraving of the new Compound Engine at Croydon Waterworks. 
Every copy as issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they not 
receive tt. 











TO CORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. ‘ 
*,* All letters intended for insertion in THE ENGINEER, or contain. 

ing questions, must be accompanied by the name and address of 








the writer, not ily tor p , but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

C. B. G.—The trials have not yet taken place, 

F, H.—Under Governinent, but possessing more independence than you appear 
to suppose. 


Letters are lying at our office for “ W. H.” (Earth Borers), “ J. H.,” and “ B,” 
(Stone Rubbing Machines). Lage ; 

8. B.—Your valve is ingenious and worth patenting provided it is quite new— 
a point on which we express no opinion, 

W. 8.—There are at least half a-dozen works on the construction of the steam 
engine. Possibly Northcott's or Rigg’s treatises will swit you best. You 
can obtain then through your booksetler. 

C. F.—A locomotive will act just as epiciently in pushing as in pulling a 
load on a straight line; on a curve it will act to the most advantage in 
pulling, as there will then be no tendency to double up the train. 

Pressurk.—7he strain on the spring will be the same whether the pressure is 
«wdmitted on one piston or on both, in the same way that when two men pull 
at opposite ends of a rope the strain on the rope 18 the sane as though only 
one man pulled, the end of the rope being made fast to a wall or a tree, 

Tue Suavow Drop.—Mr. Allen requests us to make the following correction 
un his letter on™‘ The Shadow Drop,” page 310. For “* the shadow reclined 
simply through the eye pupil,” read “ but were the eye minus the lens, the 
picture of the meeting and crossing shadows would thea ofler passing 
through the pupil of the eye fall on the retina, and would there be detailed.” 

T. L. (Shield-road).— When the girder is of considerable depth, say 2ft. Gin. 

to &ft. and upwards, both the angle irons and the bottom plate, and the 
portion of web included between the angle irons, should be taken as 
constituting the bottom flange. When the girder is shallow, it will be safer 
to regard the bottom jlange as consisting of the bottom plate only, as the 
part played by the angle irons is rather indejinite. When angle irons only 
are used, the bottom halves alone should be considered in calculating the 
strenath of the girder. 
. F. K.—You appear to hold very original views concerning the nature of 
sewer gas. It contains matters of far more importance than ammonia 
which can in no sense or way be absorbed by water, and all experience goes 
to show so far that it is impossible to dispense with ventilating arrange- 
ments of some kind. Sewer gas is, however, spoken of so vaguely, that we 
are not surprised that you should have fallen into error, Any chemist who 
would favour the world with some exhaustive analyses of sewer gas would 
perform a good work much wanted, 

P. B. E.—Much diversity of opinion exists concerning the conditions under 
which a brake offers the maximum resistance to the movement of a train. 
It would appear, however, that a brake is most eficient when the wheels are 
permitted to revolve at some speed very much slower than that proper to the 
speed of thetrain, When a wheel skids, a smooth place is quickly worn on 
the tire, and the resistance is reduced; when the wheel just turns round 
this cannot take place, a new portion of the tire being continuously pre- 
sented to the rail. When the wheels 0/ an engine are not slipping its tractive 
JSorce is greatest, other things being equal. 


TEA ROLLING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent kindly tell us who makes Kinmond’s tea 
rolling machines ? . AND M, 
Devises, Nov. 2nd. 
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rates, 
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MEETINGS NEXT WEEE. 

Tue Institution oF Civit Enoingers.—Tuesday, Nov. 13th, at 8 p.m.: 
* Review of the Progress of Steam Shipping During the Last Quarter of 
a Century,” by Mr. Alfred Holt, M. Inst, C.E. 

CueEmicaL Society.—Thursday, Nov. 13th, at 8 p.m.: (1) “ On Gallium,” 
by Prof. Odling. (2) First report to the Chemical Society ‘‘On Some 
Points in Chemical Dynamics,” by Dr. Wright and Mr. Luff. (8) ‘On 
the Influence Exerted by Time and Mass in certain Reactions in which 
Insoluble Salts are Produced,” by M. M. P. Muir. (4) ‘On Two New 
Fatty Acids of the Series CuH a2," by C. T. Kingzett and Dr. Paul. 
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THE ELECTRIC LIGHT, 
Some apprehension has been manifested by certain 
intelligent holders of gas companies’ shares that the electric 
light may reduce the value of their property. We are by 





must elapse before electricity can take the place of gas as 
an illuminating agent to nae § an extent that a considerable 
reduction will take place in the consumption of the latter. It 
has been known for many years that light could be readily 
produced by the aid of electricity, not only as a laboratory 
experiment but under what we may term commercial 
conditions. But it is only within a comparatively recent 
period that any noteworthy effort has been made to use 
the electric light as a regular substitute for gas or oil. 
One great difficulty encountered lay in adjusting the 
carbon points so that they would ‘give out a steady and 
continuous beam of luminous rays; and it would be too 
much to say that complete success has attended the labours 
of those who have toiled to overcome this obstacle. Still 
it may be said that if perfect success has not been achieved, 
little remains to be effected, as will be seen by any one 
who will take the trouble to peruse the report on trials of the 
electric light at the South Foreland, published in our impres- 
sion for October 26th. It may be assumed that Holmes, 
Siemens, and Gramme have so far improved or perfected 
the apparatus required, that the electric light can be pro- 
duced with as much certainty as gaslight; and this being 
sv, conditions very easily stated must determine whether 
electricity can become a substitute for carburetted hydrogen 
or not. These conditions are, first, the relative cost of the 
two systems of lighting ; and, second, the relative suit- 
ability of the two lights for the purposes for which they are 
required. 

As regards the first point, a very simple calculation 
will show that 11lb. of gas coal will produce the 
light of about fourteen standard candles for one hour. 
One ton of coal will give about 10,000ft. of gas ; 
five cubic feet of this gas burned in one hour will give 
the light of sixteen candles for the same period. 
Consequently the combustion of 10,000 cubic feet in an 
hour would give a light equal to 32,000 candles, and 
eon = 142—say, in round numbers, fourteen candles 
per pound of coal. Gas can be made and supplied at the 
rate of 3s, per 1000 cubic feet, or 30s. for all the gas pro- 
duced by a ton of coal, Thus the cost of the coal,. of 
carbonising it, and distributing the gas, amounts, in- 
cluding the profit, to 30s. per ton of coal carbonised, Now, 
if, to simplify matters, we assume for the moment that the 
expenditure required to distribute the electric light is 
ail, and that the first cost of the apparatus required to 
produce it is trifling compared with the cost of a complete 
gas plant, we shall have nothing to charge against the elec- 
tric light apparatus but the cost of fuel and attendance, 
and the wear and tear of the apparatus. Now, it appears 
that the most recent form of the Gramme machine has 
been found by M. Tresca—a high authority—to give alight 
of 3500 standard candles per indicated horse-power per 
hour. If we make the liberal allowance of 101b, of coai 
per horse-power per hour, it follows that one pound of coal 
will give the light of 350 candles, and that, supposing the 
price of coal to be 30s. a ton, the cost of an amount of light 
equivalent to that given by 1000ft. of gas would be but 
three-halfpence. It will be seen that, regarded from this 
point of view, the electric light is almost out of all propor- 
tion the cheapest light that it is possible to have. It may 
be said that the cost of the apparatus and its maintenance 
will modify these figures materially. But this is not the 
case. The new Gramme machine costs but £100, weighs but 
little more than 3} cwt,, and gives a light equivalent to 7000 
candles. The cost of the whole apparatus complete, engine, 
boiler, lamp, machine and all, need not, it would appear, 
exceed £400, Compare this with the cost of a gasworks 
capable of supplying 400 or 500 lights, with the requisite 
mains and service pipes, and we see at once that the 
electric light has an enormous margin in its favour. As 
to the cost of maintenance, we have no definite data 
possessing much value. But there is at least no reason 
why this should amount to any considerable sum, as the 
apparatus employed is very simple, and the portions likely 
to wear out are not expensive. From whatever point we 
regard it, it appears that the electric light need not cost 
more than one-twentieth part as much as gas. With such 
facts as these before them it is not remarkable that gas 
companies should tremble for the value of their shares. 
Fortunately for them, the matter does not end here; and 
when we come to consider the second point to which we 
have referred, namely, the suitability of the electric light 
for its intended purpose, it will be see that a great deal 
indeed remains to be accomplished before it can wholly 
supersede gas. 

The electric light is, normally, intense and concentrated, 
and while it remains so it can only be applied to such 
paspoers as the illumination of lighthouses. Before it can 

e rendered available in any way for general use it 
must be broken up and diffused by some form of lamp. 
This done, it may be employed to light factories and very 

public rooms. It may also be used to light streets, 
railway stations, or theatres; but as a domestic light it is 
even then entirely useless. It may yet be that elegant 
little electric lamps will be produced, and that light can be 
laid on to each house by wires instead of gas pipes; but 
we are a very long way yet from such a consummation, 
and it would be premature to deal with it now. The fact 
remains that the electric light not only can be, but is now 
Lay meweely used to light factories on the Continent. 
We have already given a list of several establishments 
thus illuminated in our impression for October 5th, 
and this list might be considerably extended. In certain 
respects the light is superior to that of gas, being much 
more brilliant ; but in others it is defective, casting black 
shadows, and proving, it is said, very distressing to the eye. 
But it must never be forgotten that, as the small quantity 
of power required to drive a dynamo-electric machine is 
not ‘missed in a factory, so the light is had almost for 
nothing ; and although it may be distressing to the eyes of 
the workmen, it does not render the air impure or un- 
wholesome, and it avoids a multitude of fire risks— 
srmenangne as compared with gas which will commend 
it to the heart of the manufacturer. 





means of diffusing the rays emanating from the carbon 
points is required to secure its extended adoption as an 
iluminating agent ; and to the production of the required 
lamp we would direct the attention of those versed in 
optical science. Without a good diffusing apparatus the 
electric light must always be limited in the range of its 
usefulness. With such an apparatus there is nothing to 
prevent it from taking the place of coal gas in all factories, 
in many public buildings, on quays ped in shipyards, and 
even in our streets; but much more than this will be re- 
quired to make electricity act the part now played by gas 
in our domestic economy. Electricity can never, to use a 
homely but expressive word, prove as “handy” as gas. 
An electric lamp will always require an amount of skilled 
fattention to keep it in order, which comparatively few 
individuals can possess, and thus the sphere of domestic 
usefulness of the electric light must, we fear, always 
remain exceedingly contracted. But enough will remain. 
A splendid light, applicable to numberless purposes in the 
arts, is supplied by dynamo-electricity at a fabulously 
small cost, and thus, while the gas companies will find 
plenty of employment for their capital and their energy for 
many years to come, they must be prepared to face 
the probability that much work will in future be done by 
electricity which they do now far more inefficiently, 


THE LONDON WATER COMPANIES. 


Tue amount of capital raised by the London water 
companies approximates very closely to that of the gas 
companies. Thus the total share and loan capital of the 
gas companies amounts to £11,371,123, while that of the 
water companies is £11,685,824. The authorised capital 
of the gas companies considerably exceeds that of the water 
companies, being £15,563,866, while that of the water 
companion amounts only to £13,113,774. The total ex- 
penditure on the capital account among the water com- 
panies is as follows in the parliamentary return of last 
session : New River, £2,892,802; East London, £1,913,320; 
Southwarkand Vauxhall, £1,748,985; Lambeth, £1,299,212; 
Grand Junction, £1,170,125 ; Chelsea, £1,093,099 ; West 
Middlesex, £953,908; Kent, £542,733. The yearly income 
in the shape of water rents amounts to £1,278,981. The 
expenditure for maintenance and management is £492,253, 
of which maintenance takes £393,413, and management the 
balance of £98,840. The maintenance account of the New 
River Company is more than £100,000, and the expense 
of management £30,090, Pumping is a heavy item among 
the water companies, amounting in the aggregate to 
£139,000, while filtration takes more than £16,000; and 
the Thames and Lee Conservators £13,226, besides £600 
paid by the New River Company to the corporation of 
Hertford. The pumping charges of the Grand Junction 
Company are,enhanced for the past year by being made to 
include £24,306 for repairs of engines. But for this addi- 
tion, the pumping charges would appear as only £12,868, 
instead of £37,174. The Southwark and Vauxhall Com- 
pany, who have expended a sum of £10,304 for the repair 
of their pumping engines, append the outlay to the ex- 
penditure for distribution, and thus keep down their 
pumping charges to £21,331. 

According to a recent report from Colonel Bolton, the 
works of the Southwark and Vauxhall Company are 
“gradually getting into a more satisfactory condition.” 
The construction of subsidiary reservoirs being absolutely 
necessary, arrangements have been made for the acquisi- 
tion of suitable ground near the intake. The Grand 
Junction Company also need further impounding and 
subsidence reservoirs, in order that they may avoid taking 
in water during floods. The construction of these reser- 
voirs is in contemplation. The directors of the Lambeth 
Company have been stirred up to extend their area of 
filtration. The requisite land has been purchased, and the 
works are soon to be commenced. The East London 
Company have decided upon making a considerable exten- 
sion of their works, with a view to give an increased supply 
to Buckhurst Hill and the adjoining districts. These 
works are to consist of a covered reservoir, new engine, 
and larger mains. The extensive works of the Chelsea 
Company at Molesey are approaching completion. The 
constant supply is extending in the metropolis, and we 
suppose it may be said in reference to the London water 
supply generally, that things are getting into a more 
healthy state. Nevertheless, according to the ideas which 
prevail in certain quarters, something more is wanted: 
Several members of the Metropolitan Board seem to think 
it would be a good plan to tap the German Ocean, and 
bring a supply of sea-water to Pert for the extinction 
of fires, the use of baths, and the watering of roads. 
There is also the famous project of Sir J. Bazalgette and 
Messrs. Bramwell and Easton. Happily, the prospect of 
some revolutionary change coming to pass does not prevent 
the extension and improvement of the existing works, and 
it is to be _— that this beneficial process will continue. 
The health of the metropolis is maintained at a very satis- 
factory point in respect to the death-rate, and there are no 
indications that the water supply is inherently unwhole- 
some. The germs have not yet gained the victory, and if 
those water companies which have fallen behind in their 
arrangements will come up to the proper mark, there is no 
reason to fear that anybody will be the worse for drinking 
the water supplied from the present sources. The most 
tangible complaint is one recently made, that a certain 
company had failed to supply part of its district with any 
water at all. The omission was soon remedied, but it is a 
defect which clearly ought not to occur. 

The intentions of the Metropolitan Board of Works 
with reference to the water supply are pretty well under- 
stood, and will, ps, be distinctly declared at the 
meeting of the to-day. The hesitation thus far 
displayed in “speaking out” indicates some misgiving. 
The point was well put by Mr. Fowler at the meet- 
ing of the Board last week, ‘‘ They were all agreed upon the 
main question—that the supply of water to the metropolis 
ought to be in the hands of the Board, but they were not 
all agreed in favour of a double supply.” The Board 
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tly intend to give the necessary notices for pro- 
ae, a bill in the next session of Parliament, such 
as give them power to buy up the water companies, 
and also to carry out the project of Sir J. Bazalgette and 
Messrs. Bramwell and Easton. We observe that the 
latter project is spoken of as “the alternative scheme.” 
Accordingly, we presume that if the Board are enabled to 
purchase the undertakings of the water companies, we 
shall hear very little more of the other project. That 
Parliament will ever sanction the plan of a supplemental 
supply seems out of the question, unless the water com- 
panies are first of all bought up by the Board. Thus, 
either way, we see a very faint prospect of the double 
supply becoming an accomplished fact. The Board are 
me & somewhat nervous over the question, and almost 
seem as if they would rather let it alone. 


THE NETTLE EXPERIMENTS. 

THE initiatory stage has been reached with the important 
armour-plate experiments on board the Nettle, at Ports- 
mouth. It may be as well to state that the Nettle herself 
was formerly the Thunderer, and carried seventy-four 
guns, being also a flagship. She is now cut down, and 
performs a very different class of duties. In the present 
programme the targets to be fired at are placed inside the 
ship, at right angles to the keel, and are faced by the gun 
at a distance of about 30ft. Thus the whole process of 
testing a plate or a shot goes on within the vessel. Pre- 
ene for the experiments to which we now refer have 

m in hand ever since January last, and are specially 
intended to test the resisting power of the combined steel 
and iron armour plates invented by Mr. Alexander Wilson, 
of Sheffield. But it has also been decided to make trial of a 

late of fluid-compressed steel, to be supplied by Sir Joseph 
itworth. This plate is now in course of manufacture. 
The Wilson plates to be supplied by Messrs. Cammell and 
Co. have been already delivered. These differ somewhat 
in superticies, but are all Qin. thick, and the heaviest 
weighs nearly 13 tons. One of the plates is of wrought 
iron, and is intended to furnish a_ standard of’ 
comparison for the whole set. This plate was put on its 
trial a few days ago, three rounds being fired against it 
from the 9in. 12$-ton muzzle-loading rified , having a 
ch of 50 Ib. of powder, and a Palliser. projectile of 
250 Ib. One of the three shots went through the plate, 
but the other two did not. The shot that penetrated 
struck the target at right angles, whereas the impact of the 
other two was slightly oblique. Possibly some difference 
. in metal also affected the result. The quality of the plate 
itself was excellent. 

The labour of fixing these heavy plates is considerable, 
and partly accounts for the ai ntlyslow progress which 
has been made. The stess ‘ality ted is that of tixing the 
plates to a stout timber backing by means of screw bolts, 
which enter the plates from the rear, but which do not 
= through. e bolts are of two kinds, one designed 

y the Admiralty, and the other by the War-office, so 
that there will be a trial of bolts, as well as of plates. 
nade ap erwes¢ includes the iron plates already men- 
tioned, a steel plate—also from Messrs. Cammell’s—an 
iron plate faced with steel, and what may be termed an 
iron plate with a layer of steel in the middle. These have 
been made at the Cyclops Works, Sheffield, under the 
superintendence of the managing director, Mr. George 
Wilson, brother to Mr. Alexander Wilson. The inventor 
is very sanguine as to the resisting power of his compound 
plates, and expects to be able to exclude the projectiles of 
the 80-ton gun with armour of much less thickness than 
that carried by the Inflexible. In this expectation he is 
to some extent justified by the result of a trial made with 
one of his steel-faced plates at Shoeburyness some few 
months ago, as already mentioned in our columns. At the 
same time, there is an idea in some official circles that Sir 
Joseph Whitworth will prove a formidable competitor. It 
indicates a remarkable change in the state of affairs, that 
many persons whose opinions are to be respected begin to 
belive that armour will successfully resist the most power- 
ful of modern guns. This phase of the question may prove 
only temporary, yet it is remarkable as having any exist- 
ence at all, There is another side to be looked at, and that 
is the question of the projectiles. The effect of air-spaced 
plates on the Palliser chilled shot has been such as to 
startle many good authorities ; but projectiles may be 
improved as well as armour, and great efforts are being 
made for this purpose. Messrs. Cammell are working in 
this direction besides making armour plates, and a very fine 
specimen of a projectile has been produced in Sheffield. 
Abroad, Herr Krupp is working at the same problem, 
which he seeks to ae oy by a skilful blending of metals 
in the crucible. In this country a species of compound 
projectile is finding favour, thereby bringing against the 
compound plate an antagonist of its own character. A 
plan is being tried, in which the mould, placed point 
downwards, first of all receives the molten iron, the steel 
entering afterwards, and forming a species of fused joint 
with the other metal. The mould is so constructed that 
the iron head of the shot is cast in chill, after the Palliser 
method, ana the steel body in sand, so as to obtain hard- 
ness for penetration, and toughness for the purpose of 
holding the shot together. Projectiles made wholly of 
the fluid compressed steel of Sir J. Whitworth have been 
tried by the inventor, and have, we are told, given very 
superior results as compared with chilled iron. Thus the 
entire question of projectiles and plates appears to be in 
a state of transition. It must not be forgotten, however, 
that as regards shells no toughening of the metal will 
avail anything — air-spaced armour. The shell will 
be exploded by the first plate, and then it has no chance 
of —- into the ship. It appears to be extremely im- 
probable that a time shell can be used which will pene- 
trate intact both plates of a ship or fort defended by air- 
spaced armour, and then explode between decks. 


HAS ENGLAND'S DECADENCE COMMENCED / 
Dvupine the past few days two gentlemen of some eminence 


| lt is no unusual thing to see this completely exposed, 





have dealt with the subject of the manufacturing supremacy of 
this country, and have arrived at conclusions which are by no. 





means synonymous, The two gentlemen in question are Mr. 
Frederick Brittain, a well-known Sheffield manufacturer and 
statistician, and Mr. Mundella, M.P. for the same town. Mr. 
Brittain thinks that Englishmen have so long been accustomed 
to regard their own country as pre-eminent in trade and manu- 
facture, that there is great difficulty in convincing them of the 
dangers to which that pre-eminence is exposed. In order to 
show that other nations are, however, pushing ahead in an 
alarmingly facile way, he sets forth in tabular form the exports 
of the last decade from Great Britain, France, the United States, 
and Belgium to all foreign countries excepting their own colonies, 
These figures are as follows:— 

Declared Value in Millions of Pounds Sterling of Total Exports of Home 


Produce from the following Countries to all Countrics excepting their own 
Colonies :— 





1867. 1868, 1869, 1870,'1871.|1872.|1873. 1874. 1875, 1876. 











Great Britain... 131 129 “ML | 147 | 171 | 195 | 188 “167 | 152 135 
France v6 104 | 115 | 108 107 | 39 | 143 | 146) 151) — 
United States.. 91) 95| sv 105/118 | 112 | 125 | 117 | 109, 116 
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“Thus,” says Mr. Brittain, “it will be seen that our exports 
rose rapidly from 1867 to 1872, when they reached their climax, 
and have since fallen with great rapidity. The exports from 
France have regularly increased since 1868, excepting during the 
war with Germany, and in 1876, for the first time in the history 
of the world, they considerably exceeded those of England.” 
Then he sets forth that the exports of England increased during 
the decade to the extent of 3 per cent., those of France 50 per 
cent., Belgium over 50 per cent., and the United States 
27 cent., and proceeds to show by statistics how seriously the 
trades of Sheffield and other places have suffered. In reviewing 
the subject, Mr, Brittain takes a very gloomy view, thinks 
“Sheffield will require all her energy to enable her to keep pace 
with American hardware,” and that we have formidable com- 
petitors in France, Germany, and Belgium. On the whole, 
then, Mr. Brittain is despondent, and enacts the part of a 
Cassandra in bewailing the degadence of his country. Now 
comes Mr. Mundella, M.P., on the scene, and he takes up 
the challenge in earnest tones. He thinks there has been far 
too much pessimism of late in the public journals, and that 
although that view of our manufacturing ways may be whole- 
some and stimulating at home, still it must be proportionately 
injurious abroad, and disturbing to the confidence vf our cus- 
tomers. He entirely repudiates the idea that England has lost 
its place as the foremost industrial nation of the world, and in 
proof of this advances figures which show that in 1876 the 
British and Irish exports amounted to £200,639,024, whereas 
those of French domestic productions were only £143,024,000, 
thus showing an excess in our favour of £57,615,0z4, or nearly 
fifty-eight millions sterling. Mr. Mundella next proceeds, and 
very properly, to take exception to that part of Mr. Brittain’s 
statement, in which he excepts the colonies from his list of 
exports. We, with Mr. Mundella, think that Mr. Brittain has 
made a cardinal mistake in this. Other countries have no colonies 
worth mentioning ; indeed, Belgium and the United States have 
none at all. How, then, can it be a fair comparison to exclude 
our vast exports toour colonies, and then to compare the result with 
what are in reality the total exports of our opponents?! As his plea 
for doing this, Mr. Brittain says it shows the effect of competition 
upon perfectly neutral ground, but it does nothing of the kind, 
for we have no special advantages in our colonies, and not only 
may we be, but we are, competed with there by the manufac- 
turers of all other nations. Mr. Mundella also repudiates the 
idea that the exports of France have regularly increased, and 
gives statistics showing that whereas they were 114 millions in 
1871, 150 millions in 1872, and 151 millions in 1873, they fell 
off to 148 millions in 1874; and although they rose to 154 mil- 
liors in 1875, yet in 1876 they had fallen to 143 millions. He 
further denies that our exports have diminished, as is shown by 
the fact that in 1865 we sent off 1,687,071 tons, and in 1875 no 
fewer than 2,457,306 tons. As to the French and American 
competition, Mr. Mundella thinks we rather overrate its import- 
ance, seeing that the former is mostly of artistic bronzes and wares, 
and the latter of rifles, revolvers, and sewing machines. With this 
dictum, however, we cannot agree, inasmuch as we know that 
the United States are now sending out immense quantities of 
tools, builders’ hardwares, and agricultural implements, and 
although Mr. Mundella’s severe strictures on their protectionism 
are doubtless just and proper, still we have abundant evidence of 
the fact that the Yankees are not only self-supplying, but are 
also sending their goods to all parts of the two American Con- 
tinents as well as to the Antipodes aud some parts of Europe. 
In concluding his remarks, Mr. Mundella addresses a warning to 
the colliers on the restriction of production question, and tells 
them that any such step would be most injurious to trade. 


FOUNDATIONS 1N INDIA. 


THE numerous failures in buildings erected by the Public 
Works Department in India have given rise to many commis- 
missions of inquiry to ascertain their cause. This has been 
sought in many directions—the bad quality of the mortar 
employed, unskilfulness of the workmen, faulty design, and, as a 
rule, msufficient supervision. But, in our opinion, the main 
element has been generally overlooke1, and the primary cause 
of many of these failures may be found in the initial pro- 
ceedings, from a blind following of old-established usage in the 
over-weighting of the foundations by superimposed walling of 
unnecessary thickness. It has always been a defect in native con- 
struction that the foundations are, as a rule, not of a character 
to sustain such weight. Our forefathers in India deemed that 
to exclude the strength of a tropical sun it was desirable to have 
walls of a thickness unknown in European practice, and various 
means were resorted to, to attain this end. On the examination 
of an old church erected by the Dutch which was judged to 
have become dangerous, it was found that the walls, which were 
once 6ft, in thickness, only consisted of two outer thicknesses of 
brickwork, the intermediate space being filled in with common 
earth and rubbish. One of the main archways was found to be 
built with the voussoirs placed in the wrong direction—that is 
to say, with the thin end upwards, the voids so left being packed 





with pieces of broken tile! Of course, to meet the risks of such 
inefficient workmanship, it was necessary to give great stability | 
to the walling, and the consequence had been undue pressure | 
upon the rudely and unscientifically constructed foundations. 
In a climate of such great variability as India, too great | 
care cannot be given to the foundation work of a building. | 

owing to 
the shrinkage of the soil during the long droughts to which the | 
country is subject, whilst during the rains all ap to be 
sound, It is quite a fallacy to suppose it to be requisite to give | 
such extreme thickness to the walling to exclude the power of 
the sun, because it is but rarely that externa] walls are aq ex 


in India, It is in almost all cages desirable to supround these by 


verandahs, which form the means of communication between the 
several portions of a building, and the walls are efficiently 
sheltered by them. But still the old erroneous practice is per- 
severed in, and we find that even in single storied buildings these 
are often constructed of from 24ft. to 3ft. in thickness, whilst 
in addition to this heavy roofs of hard timber are provided of 
quite unnecessary strength and weight, with the usual covering 
of half round tiles, still further overtaxing the slight foundations 
employed, These are, asa rule, laid in without footings, and only 
in block, with little or no attention given to bonding. In fact, they 
generally are simple trenches of from 2ft. to 3ft. in depth, filled 
in carelessly with rubble, which is afterwards roughly grouted with 
very liquid mortar poured in. As longas this system is pursued, 
and the great and unnecessary weight now employed placed upon 
such foundations, so long will the failures to which we have 
alluded continue, European practice in such matters is based 
upon the true principle of giving a wide and gradually extended 
base, and no undue thickness is given to the walling beyond 
what is absolutely required to ensure stability. It is questionable 
whether our Building Act does not, in its permissiveness, err in 
the opposite extreme ; but the unhappy notoriety for failures 
which has attached itself to so many of our Indian public works 
indicates an exceedingly faulty system in this respect, which 
does not appear to have attracted the attention of the Com- 
missioners previously referred to. Entrusted, as many of such 
works are, to officers of the Royal Engineers, whose experience 
in building construction is generally, to say the least, very 
limited, itis most desirable that attention should be drawn to 
this defective practice with a view to the adoption by them of 
a more carefully considered method of designing foundations 
in tropical climates. 


THE BOILERMAKERS’ UNION, 

Txose of our readers who have had experience of the working 
of this trade organi-ation will not be surprised at the following 
facts :—Ten forges and mills of the Chillington Iron Company, 
Wolverhampton, being in operation only three weeks out of 
every five, the manager gave notice to the boiler smiths and 
others that work could be found for them only five days a week, 
and that the shops would be closed for the week on Friday 
nights. Puddlers and millmen submitted without a murmur, 
but the boiler smiths turned out at the expiration of their notice. 
They turned out because of the action of the district committee 
of the union to which they belonged. This committee chose to 
interpret the reduction of the working days as a violation 
of the nine hours arrangement. ‘They demanded that 
the play-day should be changed from Saturday, which is a 
short day, to Monday. Everyone conversant with an ironworks 
knows that Monday is the day universally devoted to boiler 
repairs. Next the committee offered that the men should work 
Saturdays and Mondays alternately. This offer, too, was of 
course rejected. The men were paid off, and at a considerable 
saving to the firm a neighbouring boiler-maker undertook to 
do the work by contract. Unable to get work, one set of the 
discharged men risked the union, and offering themselves for 
re-engagement on their employers terms were taken o n again. 
Thereupon the district committee inform the delinquents that 
they are fined £2 103. each, 103. “for using your influence to 
obtain employment for a non-member ; and £2 for going t» work 
against the council’s orders, otherwise than the nine hours’ 
system.” To this polite intimation the following is 
annexed; “And in addition to this you are requested 
to give in your notice to leave the shop as soon as you 
resume work. Should you refuse to do so you will be 
expelled the society.” It is satisfactory to learn that the threat 
had no influence with the workmen against whom it was 
especially directed. His wife and family were more to him than 
the union. Whilst, therefore, other boiler-smiths who left are 
believed to be yet out of work, he remains in the receipt of such 
wages as the condition of trade will allow. How long will our 
skilled operatives continue to yield their freedom of individual 
action to the vagaries of these district committees ! 








REVIEW. 


Theoretical Naval Architecture; a Treatise on the Calculations 
Involved in Naval Design, By Samvuut J. P. Tukarce. William 
Collins, Sons, and Co, London and Glasgow. 1877. 

Or late years a want has arisen, which has continually 

increased as time has gone on, amongst young men entering 

the profession of shipbuilding for a ready and at the same 
time trustworthy work of an elementary nature, by means 
of which a student might acquire for himself a well-founded 
theoretical education in the art of naval architecture. We 
do not, of course, wish to shut our eyes to the fact that many 
great works on this subject are tm existence, as numbers 
of eminent naval architects of the present day, to whom we 
shall have occasion to refer later on, have contributed in 

a very large degree to thisend. The great reason, how- 

ever, why their labours and results are not more generally 

studied by beginners in the art is found in the fact that, 
in the first place, the works themselves are principally pub- 
lished in large volumes obtainable only at a very high 

price ; aud in the second place, because the authors, as a 

rule, confine themselves to merely giving information in 

the higher and more difficult requirements of their profes- 
sion, leaving out altogether, or at most giving but a brief 
and unsatisfactory account of the preliminary means by 
which the beginner may hope to work up to the higher 
grades of theoretical shipbuilding. The work now before 
us professes to supply this want, and in the preface the 
author indeed refers to the nature of past works in very 
similar terms to those which we have expressed, and ex- 
plains that he has prepared his present treatise with a view 
of adapting it for the use of students, draughtsmen, and 
workmen who possess simply a knowledge of elementary 
mathematics, though at the same time it is intended to 
pee for the requirements of those whose studies have 

en more advanced. Had Mr. Thearle only kept this 
idea well in view throughout his work, and fulfilled his 
fair promises, there is no doubt that the benefit which he 
would have conferred upon the large class of students in 
naval architecture would have been very great; and all 
interested in shipbuilding, whether they were connected 
with our great merchant fleet, or with our Royal Navy, 
would have hailed the appearance of his book. To such 
it is not only a matter of interest, but one of paramount 





| importance, to understand most fully the nature and 


requirements of their work in every practicable light ; and 
it must, therefore, be a subject of the deepest regret, that 
although the various calculations employed in ship design 
and the different problems connected with straina, stability, 
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&c., have been carefully collected by Mr. Thearle, he has 
unfortunately missed the very essence of his labour, and 
has failed to go deep enough into the elementary principles, 
without which the beginner cannot hope to obtain a 
thorough mastery of his subject. It is true that in his 
first chapter he has begun well enough by discussing the 
most elementary hydrostatical principles which underlie the 
whole idea of a vessel’s floatation, and has pointed out the 
important part which shape under water bears upon her 
stability, &c., and has then shown pracy that in con- 
sequence of this immersed portion being of an irregular 
shape, it is necessary to resort to certain calculations to 
obtain its volume, which being the volume of the water 
displaced, gives the measure of the displacement in tons. 
And here Mr. Thearle has introduced a series of diagrams 
in the book of plates by means of which he illustrates the 
methods of calculating the areas of many figures, such as 
a square, rhombus, and trapezium, and the means of 
obtaining the areas of curved figures, as well as the volumes 
and centres of gravity of well-known solids, such as cones, 
spheres, &e, But all this can be obtained in most ordinary 
books on mensuration, and Mr, Thearle stops just where 
we expected to find some original matter, and Shae got 
through many pages of the most superficial nature, we 
were much disappointed to discover that he had suddenly 
flown to a full blown tabulated form of displacement, with 
the centres of buoyancy, heights of vertical and longitudi- 
nal metacentres, &c., indicated by a mass of condensed 
formule, without showing the steps which lead up to it. 

Now here we have the very portion of the elementary 
examples of naval architecture hurried over which we 
had hoped to have found most fully entered into, and we 
cannot understand why Mr. Thearle bas thought it 
advisable, in an elementary work as his is supposed to be, 
to avoid such a large field for really useful work as 
was open to him in explaining the various applications of 
the volumes and centres of gravity of each figure to the 
lines of a ship, as drawn and used for the a of cal- 
culation. Had these various applications of areas and 
volumes been more thoroughly gone into, and gradually 
brought to bear upon the relative use to which they are 
required in ordinary design, with a set of lines as used for 
calculations in designing, the beginner would have been 
gradually worked up to a full understanding of the com- 
bined rules used in the displacement sheet, and we are there- 
fore sorry that a point of such vital importance in this 
portion of the work should have been so entirely missed. 

The displacement sheet is given exactly in the same 
way as is now taught, and has been for years employed in 
her Majesty’s dockyards and at the Admiralty. Unfor- 
tunately, however, students in naval architecture will find 
it, we fear, very difficult to understand this displacement 
sheet as it stands without some more satisfactory explana- 
tion than Mr. Thearle gives, and a reference to the lines 
used in the calculations, Jt appears to us that an accurate 
knowledge of the use of the displacement sheet cannot 
be too thoroughly impressed upon the mind of a beginner, 
and we are therefore sorry not to see more trouble ex- 
pended by the author in elucidating its general principle. 

any of the larger plates, useful as they are, might well 
have been spared to make room for one showing the lines 
employed in the calculation of the displacement, with all 
the water lines, ordinates, &c., fully numbered, so that the 
student might have easily followed step by step the whole 
of the writer’s explanation. At the same time we should 
have been glad to have seen some of the other tables and 
forms of displacement sheet which are in existence 
thoroughly shown, if ouly for the sake of comparison. We 
may especially mention that known as Dr. Woolley’s rule, 
which is the one generally employed upon the Clyde, and 
which has the benefit of being much shorter and simpler 
than the application of Simpson’s rule given in this work. 
As it is, Mr. Thearle has contented himself with merely 
giving the mathematical principles and proof of this rule, 
without giving, as we think he should have done, the 
application of it to the lines of some particular ship. It 
must not be forgotten that it is all very well to propound 
a theory on a subject, but that what the student especially 
wratetar his guidance are some well worked out examples 
of the application of the principles put before him, so 
that he may be enabled himself to apply them in other 
cases, 

The stability of ships, as treated by Mr. Barnaby, Mr. 
Barnes, and Messrs. White and John in the “ Transactions ” 
of the Institution of Naval Architects, are next given, with 
hardly an attempt at simplification of any sort. This is a 
subject which, until the introduction of ironclads carryin 
guns of heavy calibre, with a small amount of freeboard, 
had been very much overlooked. The loss of the Captain, 
however, showed the necessity of calculating the stabilit 
at different angles from which a curve could be constructed, 
which, being compared with the curves of other vessels, 
would give a fair idea of a ship’s seaworthiness as regards 
stability. There is a well-collected chapter, also, on statical 
stability, in which the results of the labours of many well- 
known naval architects have been carefully reproduced. 
The results of the experiments which were made to prove 
the calculations were carried out on board several of our 
men-of-war, and published in the “Transactions” of the 
Institution of Naval Architects, and are doubtless very 
valuable, proving, as they most fully do, the accuracy of 
the rules laid down. 

The calculation of the weights and centre of gravity 
of a ship is a mass of figures, requiring the test 
care and exactitude on the part of the calculator 
simply in measurements and arithmetic, and does not 
in the least involve any complicated or difficult mathe- 
matical problems ; but though the chapter in Mr. Thearle’s 
book abounds with superficial hints well known to all 
connected with naval construction, still no introduction is 
given for the use of elementary students by which they 
may gather or apply any satisfactory information. The 
same treatment that we have pointed out as so desirable 
in the case of the displacement sheet might well have been 
pursued with equal:benetit with regard to the question of 
weight and centre of gravity. The preliminary or approxi- 
mate calculation of a ship’s design can be worked out in 





such various ways, that perhaps the single method shown in 
this treatise is quite sufficient to indicate how they can be 
arrived at, and any further modifiations in practice must 
be left to the skill and experience of the calculator, who 
will soon discovery for himself plenty of means of simpli- 
fication which we need not here stay to point out. The 
detailed calculation of the weight and centre of gravity is 
quite another matter, and we cannot, therefore, excuse the 
author for supplying merely in a table the results of these 
calculations, without treating sufficiently the method of 
obtaining them in detail. This appears to us again to be 
a point where he has entirely mistaken what the province 
of an elementary work is, and has lost a fine opportunity 
for supplying what could not have failed to have been most 
instructive and interesting information. The other tables 
shown in connection with this chapter are undoubted y 
very correct, but are already in the hands of most 
draughtsmen in the cheap editions of well-known engineer- 
ing formule. 

In the course of this chapter Mr. Thearle indulges in a 
commentary on some of the forms to be observed in 
obtaining the detailed weights, which if followed out by 
the student would lead him into such a maze of figures 
that no end of useless labour and loss of time would be 
entailed. It would be out of place here for us to attempt 
to show how these forms could be simplified, but any of 
our readers who possess a knowledge of the subject will 
see at once for themselves what a roundabout process has 
been employed. 

With regard to the weight and centre of gravity of the 
fittings of a ship, we are reminded that the only satisfac- 
tory way of obtaining them is by comparison with records 
kept of the weights of such fittings in other ships of a 
similar nature, and that in the royal dockyards these are 
kept, and prove of invaluable service in the preparation of 
after designs; but it seems to be inferred by the author— 
who was a Government student, and although now a sur- 
veyor at Lloyd’s Registry, has probably not as yet had muca 
acquaintance with private yards—that similar records are 
not kept by the builders of our merchant ships. We 
think it but right, therefore, to bear testimony to the great 
care and accuracy with which such records are kept by all 
the great private firms throughout the country, for in each 
design worked out in their yards a draughtsman keeps a 
copy of every calculation which is made from the sheer 
draught of displacement, weights and centres of gravity, 
as well as an account of the whole of the material ordered 
of the various required sizes and descriptions. 

Thus in the case of an iron ship an order-book is kept 
in which is entered all the bottom plates, frames, reverse 
frames, floor plates, brackets, tie plates, diagonals, deck 
plates, butt straps, edge strips, beams of bulb or angle- 
iron, carlings, &c., with their individual length, breadth, 
thickness, and number, as well as the amount and weight of 
material used in laying decks and cabin fittings. In many 
yards, too, the details of a number of vessels of different 
sizes are placed in a tabulated form in the ratio of their 
length, depth, and breadth, and a series of curves drawn 
by means of which very accurate details of every descrip- 
tion can easily be obtained in a short space of time for a 
vessel of any given size or class. In this age of competi- 
tion, when tenders for a vessel are usually asked for from 
many different builders, the advantages of promptitude 
and accuracy are of the utmost importance, and a thorough 
knowledge of how to apply the records, tables, and curves 
we have mentioned is no small part of the requirements of 
a good designer, which is entirely neglected in the work 
before us. 

The second part of the book is devoted to curves of 
stability and waves an1 rolling, the chapter on the first 
subject, which is a faithful reproduction of a paper read 
by Messrs. White and Jobn in 1871 before the Institution 
of Naval Architects, being one which will well repay a careful 
study. That on waves and rolling will also be of service 
to naval architects of limited experience and training, as 
it collects together the results of the labours in this branch 
of most of the eminent men who have devoted their time 
to it, and as the author has indicated the sources from 
which he has culled his information, those who wish to 
pursue the study of it will be enabled to seek out for 
themselves further knowledge by reference to the papers 
of Messrs. Froude and Rankine in the “ Transactions” of 
the Institution of Naval Architects, and the many valu- 
able articles in “ Naval Science.” 

The subject of local and structural strength occupies 
the third part of the work, and some useful definitions of 
various strains to which the individual parts of a ship 
may be subjected are pe key in it. Tables, too, are given 
from the work on shipbuilding edited by the late Pro- 
fessor Ravkine, on the factors of safety and the values of 
the modulus of elasticity of different substances. There 
are also some other valuable remarks on the construction 
of an iron ship, and the local stresses to be met in plates 
and angle irons, and the method of spacing rivets by differ- 
ent arrangements, so as to equalise the strength of the 
structure, for which rules are laid down. The arrange- 
ments of butt straps, edge strips, &c., are likewise com- 
mented on, with the reasons for the various methods of 
rivetting. Further on we find a very interesting list of 
experiments on the stresses required to fracture butt straps, 
the forms and rivetting of which are based upon the prin- 
ciples enunciated by Mr. E. J. Reed in his “ Shipbuilding 
in Iron and Steel.” The strength of pillars and bending 
moments and deflections of beams of different sections are 
more or less treated on, and some very instructive rules 

iven. The strains to which the structure of a vessel may 
subjected among waves is one to which every naval 
architect ought to direct his attention, for he cannot too 
closely study the necessary improvements in every type of 
iron vessel which may be made in order to enable them to 
withstand any strain which may be brought upon them. 
In the construction of merchant vessels this is infinitely 
more ni than many shipbuilders seem to think, and 
it is undoubtedly owing to its neglect that so many long 
vessels are believed to have parted amidships when cross- 
ing long seas. In this subject Mr. Thearle has given some 
useful figures illustrating curves of shearing strains and 





bending moments among waves, as worked out at the 
Admiralty, as well as some later oh gp made by 
Mr. John, of Lloyd’s Registry. Part IV. treats of the 
rig of various classes of ships, but is by no means as ex- 
haustive as we should have wished. In Part V., which is 
devoted to calculations relating to propulsion of ships by 
steam, besides the ordinary theories on the subject, the 
experiments made by Mr. Froude with the Greyhound, 
and Mr. Denny’s progressive trials have been very rightly 
introduced. 3 

The last part of the work is given up to the steering of 
ships, a subject on which a great deal still remains to be 
done, as was felt at the British Association two years ago, 
when a committee was appointed to investigate the matter, 
whose report presented this year at Plymouth is not 
included in the book before us. 

We think we have now said enough to indicate the 
general nature of the latest work on theoretical naval 
architecture. Thatit may be useful to many as a book of 
reference who want a carefully-collected book of the various 
calculations and formule used in shipbuilding which they 
have not time or opportunity to search out for themselves 
we donotdispute, butasatreatise which will be serviceable to 
students and those who have no previous knowledge of the 
subject we very much doubt its value. To younger Govern- 
ment students, the details of Government trials, experi- 
ments, and results, with the remarks and rules worked out 
by the leading Government officials of the day, which they 
will find collected in this book, will doubtless be valuable, 
but we fear that the students, draughtsmen, and workmen 
in the great mercantile shipbuilding trade of the country 
will hardly find in Mr. Thearle’s last book the elementary 
treatise on the subject of naval architecture of which they 
are so much in need, and we still hope to see before long 
some work published which in the way we have indicated 
will afford them material aid in the work which lies before 
them. 








DIRECT-ACTING GAS FURNACES. 

THE entire supercession of the old grate by simple 
methods of gas firing is possibly only a question of time 
or almost every — perhaps every — application of fuel. 
To those who iuform themselves in time there is here a 
wide field for fuel economy, invention, and improvement. 
A notion rather current in England is that regenerators 
are absolutely required for carrying out the process. There 
could not be a more mistaken idea, There are very many 
other modes extant of heating the air for combustion, and 
of doing this with equal, or almost equal, efficiency. To 
take only one instance—that of the Boetius furnace, in 
which the air is pre-heated in channels made in the walis 
of the furnace. A very great number of Boetius furnaces 
is employed on the Coutinent in glass works, and for 
puddling and heating iron—a number for the latter pur- 
poses being, we have been informed, at work at Krupp’s, 
of Essen. A few glass furnacea on this plan have 
also been erected in Great Britain—in London, Bir- 
mingbamw, Tutbury, and Bristol. The retort furnace 
of Mr. Price, which we illustrated in our last impres- 
sion, is also a gas furnace, with a gas producer 
and heated air. Direct-acting gas furnaces have 
been at work in Austria and Seccinas for more than 
thirty years, more especially in the ironworks, for 
thus burning the inferior lignites, wood, and peat of 
the country. In fact, it is solely by their use that 
the iron manufactwe could be carried on at all in 
those countries, All the main principles involved in 
the gas furnaces are much older than a quarter of a cen- 
tury. The bringing of the air and gases together through 
thin slits or passages, iu order to induce their thorough 
mingling, as also the application of the fire gases to the 
heating of the air for combustion, was already proposed 
and carried out in 1842 by the French engineer Ebelmen. 
It is clear that for small furnaces, such as for steam 
boilers, gus retorts, and bone carbonising furnaces, the re- 
generative system is quite inapplicable. But that is no 
reason why such furnaces should not be fired with gas. 
lt is generally supposed with us that a gas furnace must 
necessarily be a big affair; but there are small furnaces 
in use on the Continent burning not more than from 15 to 
20 kilogrammes of coal per hour. The leading idea of 
any gas furnace whatever is that of slowly distilling the 
fuel mto carbonic oxide and hydrocarbon gases, conducting 
the gaseous mixture inte a combustion chamber to the 
spot where it is wished to develope the heat, and there 
mingling it with the atmospheric air required to burn 
aud dilute the gas. All this can very well be carried 
out without a regenerator, and the combustion is just as 
much under command. It is, indeed, this thorough com- 
maud of the process that constitutes the main advantage. 
Combustion is ijutensified by a maximum area of contact 
between the fuel and the air during a given time ; a maxi- 
mum temperature of the gases, of the air for combustion, 
and of the chamber in which the combustion is carried on ; 
it is intenser the more complete the purity and dryness of 
the air, and the greater the pressure under which the combi- 
nations tuke place. The areas of contact cannot be further 
increased than by bringing the fuels into a fluid state ; 
while the temperature and the pressure of both gaseons 
mixtures can be raised to any practicable degree, resulting 
in the most intimate mixture and union, and in the high- 
est possible temperature during the process of combustion. 
It is, in fact, only in the gas furnace that the combustible 
and the air are in the same physical stage, so that they 
can be intimately mingled in suitable proportions, and 
with but a slight excess of the air. A principal source of 
fuel economy in the gas furnace lies in the great facility 
for exactly measuring the quantity of air, and for la- 
ting its admission with precision ; and, in fact, only a 
regulated portion of more or less heated air can reach the 
focus of combustion. An ordinary grate, immediately 
after being fired with green fuel, ought to have more 
than double the supply of air it had just before. In the 
absence of sufficient air the hydrocarbons are merely 
uselessly driven off, taking with them the heat they require 
for their gasification. But as, in the producer, the layer of 
fuel is of a constant thickness, the inlet of gas can be regu- 











lated by the damper once for all; and exactly the same 
conditions are present for the required dose of atmospheric 
air. With the ordinary grate the losses from the small 
breeze or bits of coal dropping between the bars into the 
ashpit are very considerable with some coals, but in gas 
furnaces there can be none at all of this form of waste. 
Much labour is also saved, as the fuel need only be sup- 
plied at intervals of from eight to twelve hours ; aud the 
most inexperienced labourers can be educated into good 
firemen. A waste of fuel in the producer is scarcely pos- 
sible, as the man cavnot put more coal into the pro- 
ducer than it will hold. Very considerable indeed is tbe 
money saving, apart from fuel economy, to be obtained in 
gas furnaces, simply by the facility they afford of distilling 
small-sized coal in the producer. 

There are mauy other advantages attendant on the use 
of gas firing. The heat radiated from incandescent coal 
is necessarily in proportion to the total heat of combus- 
tion, and has been estimated by M. Peclet at more than 
one-half of the total heat of combustion. As the distilla- 
tion of the coal into carbonic oxide, hydrocarbons, and 
hydrogen is conducted in a producer burning at a com- 
paratively low temperature, the actual combustion being 
carried on in a closed receptacle, there is little loss by 
direct radiation through open fire doors. In the Boetius 
producer this heat is applied to pre-warming the air for 
combustion. But it is the thorough command of the fur- 
nace which is the main advantage ; nor is the importance 
of obtaining either an oxidising or reducing flame at will 
confined to iron puddling and heating furnaces. To men- 
tion only one instance—the colour of bricks or pottery 
depends greatly on the nature of the fiame. 

Of course, any furnace whatever is necessarily a gas 
furnace, as any fuel whatever has first to be turned into 
gas before it can be consumed. This is the case even with 
a common candle. On first lighting a wax or parafline 
candle, for instance, it can be noticed that only the wick 
is consumed, and no light is given out until the wax is 
melted and gasified as it runs up the wick. But a gas 
furnace proper must embody a producer, or a retort, or a gas 
generator, and a separate combustion chamber or furnace, 
and necessarily, also, a process for heating the air for 
combustion. 








COMPOUND PUMPING ENGINE, CROYDON 
WATERWORKS. 

Tur two page engraving which we publish this week as a 
supplement illustrates a new engine recently erected to augment 
the supply of water to Croydon. The growth of this town has 
been exceedingly rapid, and outstripped the means adopted for 
supplying the inhabitants with water, and for the last twelve 
months works have been in progress to make good the deficiency 
and guarantee an adequate supply of water for many years to 
come. There are several very interesting features about the 
engines used at Croydon, to which we propose here to direct 
attention. 

For several years the whole of the ‘pumping has been done 
from a single station situated in the lowest part of the town. 
Three Cornish engines are employed, two having each a 30in. 
cylinder with a stroke of about 8ft., and one having a 60in. 
eylinder and a stroke of about 10ft. These engines pump 
from three wells driven in the chalk, and they deliver the 
water to a reservoir tower built on a hill at some distance under 
a head of over 200ft. It was found that sufficient water could not 
be obtained with certainty to keep all three engines going at once, 
and lately the work has devolved principally on the 60in. engine, 
which has been run at the maximum speed of twelve and even 
thirteen strokes a minute. The engine was overdriven and 
might at any moment break down, when Croydon would be 
left dependent on the two small engines for its supply of water. 

Under these circumstances it was decided to sink a new well 
and put down a new engine. A well has accordingly been 
driven in the chalk to a depth of about 60ft. It is lined with 
cast iron to keep out land springs, and is concreted at the bottom. 
A deep bore hole, not shown in our engraving, runs from the 
bottom down into the chalk and is fitted with a valve by which 
it can be closed. The three original wells before mentioned can 
all be put in communication with the new well by cast iron pipes. 
The whole of this work was designed and carried out by Mr. 
Thomas Walker, C.E., engineer to the Croydon Corporation. 

Messrs. Hathorn, Davis, and Co., of Leeds, obtained the con- 
tract for the new engine which we illustrate. It is compound, 
constructed under Mr. Henry Davey’s patent, and being of the 
now well-known differential type often described in these pages, 
will require no special description as regards the valve gear. The 
whole engine, it will be seen, stands on a massive block of stone 
and concrete built up on the ground floor of the engine house, 
which is a lofty and handsome addition to the old engine house, 
to which it stands at right angles. The space between the side 
walls and the concrete block is covered with Yorkshire landings 
carried on iron joists, and the space thus rendered available at 
each side has been utilised by running pipes for feed, Xc., 
through one, while the surface condenser is placed in the other 
as shown. 

The high-pressure cylinder is 30in. in diameter, and the low- 
pressure 60in. by 7ft. stroke. The low-pressure cylinder and the 
connecting pipe by which the steam is conveyed from one cylinder 
to the other, are both jacketted. There are three piston rods, 
one for the high and two for the low-pressure piston ; the latter 
pass through two cylindrical chambers cast on the sides of the 
high-pressure cylinder, having the stuffing-boxes on the front 
cover in line with that of the small cylinder, and fitted 
at the junction between the two cylinders with gun- 
metal bushes to make the joint, and also serve as guides 
and partly carry the weight of the two piston rods, The 
piston rods are each 4in. diameter in the body, and coned in the 
usual way into the pistons, which are of the well-known Good- 
fellow type, with two external and one internal V ring’of cast 
iron, and a junk ring with screws and gun-metal nuts. The 
piston for the high-pressure cylinder is 6in., and that for the low- 
pressure cylinder 12in. deep. Dead weight drain cocks are 
fitted to both ends of high and low-pressure cylinders. The 
steam passes from the high pressure to the low-pressure cylinder 
through a connecting pipe, which is steam jacketted. The low- 
pressure cylinder cover is also steam jacketted. The exhaust 
steam from the low-pressure cylinder is condensed in a cylindri- 
cal surface condenser carried on two cast iron girders. The con- 
denser is fitted with 452 gun-metal tubes 7ft. 4in. long and jin. 
outside diameter, giving a total cooling surface of 633 square | 
feet. The tube plates are of gun-metal, and the tube packing 
consists of an india-rubber ring fitting into a recess in the plate 
at each end of the tube. The condensing water, which in this 


plunger pump Ilin. and Sin. diameter by 7ft. stroke, worked by 
an arm from the crosshead of the main pump. The water, after 
passing through the surface condenser, is led into the public 
baths of Croydon. 

The air pump is of the double-acting piston type, worked by 
levers and connecting rods from the shaft of the pump quadrant 
as shown. The valves are of the usual india-rubber type working 
on gun-metal gratings. The overflow from the hot well leads into a 
small cast iron cistern, from which it is drawn by the feed pump 
and delivered into the boilers. The feed and air-charging pumps 
are worked direct from the low-pressure piston rods, and each 
consists of a 3in. ram by 7ft. stroke. An ornamental brass hand- 
rail with bright cast iron columns is provided around this con- 
necting rod and pump quadrant, and the suction pipes of the air 
and feed pumps are neatly arranged to form two of the hand-rail 
columns, each pump having a small air vessel on the top. The 
differential valve gear has subsidiary and cataract cylinders, each 
10in. diameter by 12in. stroke, the latter lined with gun metal. 

The main pump is of the double-acting piston type, 27in. 
diameter by 7ft. stroke, and is worked by a wrought iron quadrant 
direct from the engine crosshead, and provided with a plunger 
19in, diameter to balance the pump connecting rods and quad- 
rant. The pump valves are of the double-beat type, with gun- 
metal on leather beats. The quadrant for working the pump is 
10ft. 6in. between centres, and is constructed of wrought iron. 
The side plates are lin. thick ; the diagonal tie-rods are 14ft. 10in. 
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adopted, as we shall proceed to show 
In the Cornish engine each outdoor and indoor stroke con- 
stitutes a complete operation, which has no connection with the 
pair of strokes preceding or following them. The work done by 
the steam consists not in pumping water but in lifting a weight, 
the descent of which weight subsequently forces the water up 
the pit. We know that in most cases water is drawn through 
a small height on the indoor stroke, but we may neglect this for 
our present purpose, as the work thus done bears a very small 
proportion to the whole duty of the engine. Neglecting therefore 
the pumping of the water, we may confine our attention to consider- 
ing what the steam has to do. Its work consists then in starting 
from a state of rest a mass of matter, which we shall call W, and 
putting it into motion. The speed of movement of W goes on 
continually accelerating to a certain point, when the steam has 
so far expanded that it just balances tie load ; subsequently the 
pressure becomes less and less; W is no longer balanced, but it 
completes its stroke by virtue of the energy, represented by 
We? 
29 


stored up in at the beginning of the stroke. Now it is 


| obvious that the steam may be cut off'at any fraction of the stroke, 


and that the expanding steam may be made to fail to balance the 
dead weight at any point we please, and yet that the stroke will 
be completed if only the velocity imparted to W be sufficient. 
But to this end the initial pressure for a given degree of expansion 
must be high, and the strain thrown not only on the engine but 
on all the pump work in a deep pit must be excessive. 
Let us suppose, to take an 

extreme case, that the total 

\ moving mass. in a Cornish 
\ engine with a stroke of 11ft. is 
\ 60 tons, and that the steam is 

eut off at such a fraction that 

its total pressure on the piston 
becomes less than the working 

load at a point 3ft. from the 

| beginning of the stroke. It is 
obvious that this point reached, 

the engine would stop unless 
| momentum came into play, and 
by momentum and the gradually 

! falling pressure on the piston 
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the remaining 8ft. of the stroke 
is completed. To simplify mat- 
~ ters still further, let us suppose 
that the steam pressure was 
a entirely removed at _ three- 
elevenths of the stroke, then the 
\ remaining eight-elevenths would 
\ have to be furnished by momen- 
\ tum alone; but in order to effect 
this — neglecting friction — the 
’ moving mass W must have a 
velocity of not less than 23ft. 
. per second in round numbers, 
f or 1380ft. of piston speed per 
/\ minvte. If the initial and 
! average pressures are known, it 
is easy to calculate what the 
maximum velocity of W must 
be to complete a stroke. We 
\ have said enough to show that 
\ with a very large expansion it 
is essential that at some peri 
| of the stroke the whole moving 
\ mass must be made to move 
\ at a pace which is fatal to the 
\ durability of the machine. This 
,\ is not theory, but fact. The 
most economical Cornish engines 
have broken down from this 








cause. Indeed, few Cornish 
engines expand their steam 
\ much over half stroke. To 
illustrate this point we give 
copies of four diagrams which 
we took a few years ago in 
Cornwall from well - known 
engines. Fig. 1 is from an 
engine known as “Sturts’ 90in.,” 
at Wheal Abraham; we pub- 
lished working drawings of the 





centres and 6in. diameter in the middle and 4in. at the ends 
The connecting rods to the engine and pump crossheads are 
constructed of wrought iron plates with oak filling between, 
securely bolted together, the connections to the crossheads 
being made with straps, gibs, and cotters in the usual way. The 
delivery pipe from the pump to the air vessel is 20in. diameter, and 
is provided with a retaining valve of the double-beat type similar 
to the main pump valves. The air vessel, which is dome topped, 
is 5ft. diameter by 20ft. high, and rests on the top of an air 
chamber, provided with a suitable arrangement of cocks, by 
which the air vessel can be charged with air independent of the | 
air charging pump on the engine. At twelve strokes per minute, | 
a speed easily attained with about 45 lb of steam, the engine 
pumps 3200 gallons per minute 200ft. high, and will at this 
speed supply the well. Steam is supplied by a bed of six 
Cornish boilers, which have hitherto made steam for the other | 
engines. No new boilers have been put down, 

We have had several opportunities of examining the engine | 
while in course of erection, as well as subsequently. It is a very 

fine and massive piece of work, reflecting a great deal of credit 

on all concerned in its design and construction. 
The engine has only been running for a very few weeks, and 

it is as yet premature to speak as regards its economy. But | 
enough has been done to show that it will realise the expecta- | 
tions formed regarding it, and prove much more economical than | 
the very good Cornish engine whuse place it has practically 
taken. 

While on this subject it may not be out of place to say a few 
words concerning the reason why a compound pumping engine 
ought to beat a Cornish engine. We need hardly say that we | 
have repeatedly pointed out that in the compound principle, | 
per se, there is no special economy, but, on the contrary, steam is | 





used to a disadvantage as compared to its employment in non- 
compound engines. But this view applies only to rotative 
engines driving machinery or screw propellers. The nature of | 
the work done by a pumping engine is such that it is practically 


| but little affected, 


valve gear of this engine and 
the pitwork which it actuates 
in our Cornish engine series, 
Nos. 3,+4, and 8, on May 6th, 
July ist, and October 7th, 1870, 
This engine has a stroke of 11ft., 
the pumps having a stroke of 
10ft.; the number of strokes per minute, four ; the gross water- 
load lifted, 135,499 lb.; the load per square inch of piston being 
193 1b. The duty of this engine in December, 1871, was 
76,000,000 Ib, per cwt. of coal. Figs, 2 and 3 are from an 
engine at the Herodsfoot Mine, and Fig. 4 is from a smaller 
engine than either of the others. It will be seen that in Fig. 1 
only is the steam expanded to any considerable extent; but the 
boiler pressure is only 40 lb., and the weight of spear rods, &c., 
is exceptionally great, there being 251 fathoms or 1506ft. of 
pump spears, besides three balance-bobs. The steam is expanded 
about six times. It may be proper to explain to those who are 
not versed in Cornish engine diagrams that the line traced below 
the atmospheric line is not the vacuum line, but the line of 
equilibrium drawn when the engine is “going out,” or making 
its up stroke, the pressure being the same above and below the 
piston. The compression curve begins when the equilibrium 
valve closes, When the stroke is completed a pause takes place 
before the commencement of the next stroke, and during this 
pause the pressure in the cylinder falls, most probably by leakage 
to the condenser, and the pencil of the indicator then traces the 
little pointed depression seen at the proper left-hand corner of 
all the diagrams. ‘ ; 
Now the moment we use a compound double-acting pumping 
engine, such as that at Croydon, we find all the conditions altered. 
Within reasonable limits, the expansion may be carried to any 
extent while the average total moving force on the pistons is 
This force will of course be greatest at the 
beginning of the stroke, but just at this time the inertia of all 


the moving parts, the water, &c., has to be overcome. The prac- 
| tical result is that it is as easy to use a six-fold expansion with a 
compound pumping engine as it is to use a two-fold expansion with 
a Cornish engine; and for this reason the compound engine must 
be the more economical of the two in fuel. 
must be borne in mind that while a Cornish engine will not work 
expansively at all without great dead weight, this dead weight 
not only costs money itself, but entails heavy expense for installa- 


But besides this, it 


impossible to get the highest return from the steam unless the | tion—all which is avoided by the use of the compound engine. 
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An excellent opportunity is now supplied at Croydon for 
testing the merits of the two systems against one another, and 
Mr. Walker will do a work for which the profession will be grate- 
ful if he will keep an accurate record of the performance of the 
old and new engines, which may be laid before the world at some 
future time. 








CONTRACTS OPEN, 


CANAL BRIDGE AT BLACKBURN, 


TENDERS are invited for making a new girder bridge over the 
Leeds and Liverpool Causal, at Audley, near Blackburn, to take the 
place of an arch which now exists. The As eg work is shown 
in the engravings, page 333. The following abstract of the 
specification shows the nature of the work to be performed :—The 
site of the proposed bridge is under half a mil: from the goods 
tations of the I hire and Yorkshire and London and North- 
Western Railway Companies, The contractor to provide the whole 
of the materials and labour required in erecting the ironwork of 
the proposed bridge. He must be at the expense of all machinery, 
tackle, implements, and all other things necessary for getting the 
girders into position, He will be assisted by the stone masons so 
far as is necessary. 

The whole of the wrought iron to be equal to the best Stafford- 
shire, and its tensile strength per square inch of section to be not 
less than 20 tons. The girders to be built as shown on drawings. 
The 36ft. and 37{t. Gin. girders to have lin. camber, the 42ft, to 
have 1}in., and the 50ft. to have 1jin. The rivets to be thoroughly 
forced home, and the cup heads neatly finished. Where the 
girders rest on the abutments, the rivet heads to be countersunk. 
The angle irons and plates to be in as long lengths as possible. 
At ,all joints proper cover plates and angle irons as’ may 
be required to be provided. The cover plates are not shown on 
drawings. The floor plates to be bent to the exact curve as shown, 
to be jin. thick, and to be rivetted to the lower flange of girders, 
as shown. At all joints, cover strips Gin. wide to be rivetted ; 
3hin. by Shin. by Sin. angle iron to be rivetted to the outer edges, 
which are to be cut to the proper skew, as shown. The ironwork 
to be inspected by the engineer before being painted. The whole 
of the ironwork to have a good coat of best red lead paint before 
leaving the works. All the ironwork must be weighed on the 
Cerporation weighing machine before being delivered on the site of 
the works. The ironwork to be left perfect and complete, and to 
the satisfaction of the engineer. The whole of the ironwork to be 
delivered in Blackburn before 20th January, 1878. The following 
are the approximate quantities of the ironwork, any cover plates 











the bills, and therefore it may be advisable, before a fourth bill of 
the series is introduced, to consider what—if any—are the possibi- 
litics in favour of a preliminary examination into novelty, &c., as 
proposed, ever proving in practice an improvement on our existing 
system. In the arguments which, through your courtesy, I was 
enabled last year to submit to your readers, I showed, as some will 
remember, from a comparison of figures obtained from American 
and British Patent-office reports respectively, that under our 
existing system as much was accomplished by the self-acting process 
of voluntary abandonment as by the process of rejection after 
preliminary examination in America. And I find from the last 
report of our Patent Commissioners that a comparison of the 
number of completed patents with the number of applications 
shows that the old proportion of about two to three still holds 
good, and that one out of every three applications is voluntarily 
abandoned. This will appear from the following extract from the 
report :—‘* The number of applications during the year exceeded 
those of any former year, being 5069. After deducting the patents 
not completed, and the number lapsed, there were 3367 remaining 
in force.” Is it conceivable that any such result as this could have 
been produced by the kind of preliminary examination age in 
the bills? Would it not rather have produced a block in the 
Patent-office, to the great annoyance of many applicants ? 
WILLiAM Spence, Assoc. Inst. C.E, 
8, Quality-court, Chancery-lane, November 6th. 





PURIFICATION OF IRON, 

S1r,—Mr. Howson errsin supposing the material containing °02 per 
cent. of phosphorus to have been steel, it was wrought iron made 
from Cleveland pig for the manufacture of steel. Your correspon- 
dent, ‘‘ Carbon ”—-not distinguished for the nicer perceptions by 
which men read the signs of the times, mistakes a moral for a 
material, ferment and fails to find it. He, however, is admirable 
at constructive argument, but disregards the quality or strength of 
his materials, I, however, 1epudiate the phrase ‘‘ petulance 
over-riding prudence,” and if confirmation is needed that the 
qualities do not co-exist, I commend the letter of ‘‘ Carbon.” 

I, however, desire to dispel his illusion that my facts are drawn 
from my fancy. I will venture a plain statement of what I saw 
during a series of trials with Cleveland pig by the light of Mr. 
Bell’s paper, the said trials being in no other way instructed nor 
inspire: 

Some tons of pigs were refined with liquid cinder “‘ by simple and 
immediate contact.” I have no more pregnant or accurate expres- 
sion for the process. The retined iron was then made direct into 
steel with the sole aid of 2 per cent. of ferro-manganese, and some 
iron ore; the final product was a steel of great malleability. It 
was both hammered, rolled, and welded, and the following tests will 
assert its excellence :—Permanent set, 29 tons; breaking strain, 
39 tons; elongation, 10 per cent. The trials were not in miniature, 
or in infinitesimal doses that are as apt to deceive as to direct; 
but the steel was produced in ingots varyingfrom 7 cwt, to 10 cwt., 
and under conditions that place the process and its secure practice 
beyond a doubt. 

I am alone responsible for the stated cost of refining not 





at joints not included, but the contractor must check them. 
Tons. cwt. qrs. 
No. 7 girders, 36ft. 0in. long, with stiffeners 6ft. 0in.c. &c. .. 18 18 0 
No.1 do. 37ft. Gin. do. do, 6ft. 83in.c.&c. .. 2 «16 1 
No.1 do. 42ft. din. do. do. 6ft. Oin. c. & c, $3 6 2 
No.1 do. 50ft.0in. do. do. oft. 3in. ce, &@c, .. 4 17 2 
Curved plates .. .. +0, 00 ats, Ab thcittnsAeeey eanee 
Angle irons to ditto 010 2 
40 13 1 


Tenders to be delivered on or before 17th November, to Mr. 
William B. Bryan, borough engineer, Town Hail, Blackburn, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ROPE DRIVING GEAR. 

Sir,—In addressing you again on this subject, I have to sprleeee 
for omitting to acknowledge in my last letter the gentlemanlike 
spirit in which Messrs. Pearce replied to my original remarks, an 
omission which the style of Mr. Durie’s letter in yours of the 26th 
Oct. re-called to my mind. I donot intend to follow the windings 
of Mr. Durie’s remarks, Let me briefly, Sir, in justice to my 
original statements as published in yours of the 20th July, refer 
to a point or two. 

Mr. Durie says, Ido not give the facts of the Samnuggar factory. 
I expressly and pointedly wrote :—‘* Though the assumptions be 
wrong they do not affect my argument;” and if Mr. Durie will refer 
to your version of his paper, he will find none of the details he now 
gives. Mr. Durie is not a little ingenious in one part of his letter. 
In my first letter I referred to an establishment working by ro 
gear, and noted several points in its design. Mr. Durie cleverly 
assumes that I am responsible for this works construction—an 
honour which I can never hope to obtain—and hence instructs me 
on the friction of bearings. I may simply say that the establish- 
ment in question, as well as several others, was shown me in com- 
pany with several other visitors, but was specially noted to us as 
one of the finest specimens of rope-driving gear. Why the various 
points I noted should have been as they are, I had expected to be 
told, not asked. 

Mr. Durie informs us that the only opposition to rope gearing 
comes from those who ‘‘ have large stocks of wheel patterns, or 
several moulding machines,” and that ‘‘ where tooth gearing is at 
work the services of the millwright will often be in requisition.” 
How obviously open is the retort, to those who care to use it, that 
the only advocacy of rope gearing comes from those who have 
neither wheel patterns nor moulding machines? 

In Mr. Durie’s remarks there is a solitary practical point touched 
upon, viz., that the rope does not jam in the groove. This cer- 
tainly is new to me, and if any of your readers are curious on the 
point, they will find a diagram on page 443 of your volume for the 
first half of this year, which will probably be convincing. Let me 
briefly, and for the third time, repeat pointedly what I wish. 
Many assertions are made with regard to rope driving gear. Leav- 
ing for the present the mechanical element, let us fix on the 
question of cost. It is openly asserted that rope gearing is cheaper 
than either belt driving or wheel work. Mr, Durie now apparently 
limits this to cases of high velocities, which, of course, is a con- 
siderable concession. But other people have had narrowly to 
examine this question, and cannot arrive at the same conclusion. 
We do not suppose the assertion could be made without data. 
Let us, therefore, have the data. If they be correct the light of 
day will surely not injure them. RN. N. 

Nov. 5th. 





LEGISLATION ON PATENTS, 

S1r,—There is an error in the second word of my letter of last 
week. The word printed ‘‘ expected,” ought to have been “‘ unex- 
pected.” Imeant to allude to the increased favour with which 
the existing law is just now regarded as an unexpected result of the 
“recent attempts at legislation on patents.” The point, however, 
to which I am at present anxious to call attention is the fact, how- 
ever it may be accounted for, that at this time there seems to be 
a better chance of obtaining a hearing for arguments against 
the adoption of preliminary examination before granting patents, 
than there was three years ago. And we all know that, in the 
interval, three bills have appeared in Parliament. My own opinion 
is, judging from the discussion in which I have taken part, that the 
change of feeling to which I advert is mainly due to the disclosure 
in the bills of what was meant by preliminary examination, as 
proposed to be carried into practice. While the existing system 
was tried by comparison with an ideal preliminary examination, 
many persons were inclined to think that a change in the direc- 
tion of the latter must be an improvement. But as soon as they 
saw how great a burden of work was to be laid on very inadequate 
machinery, in the shape of a staff of examiners, their minds 


became disenchanted, and their opinions altered as to the desirable- | 


ness of such a change. 
_Still I am by no means sure that a corresponding alteration of 
views has come over the minds of the framers or the introducers of 





ding 2s. per ton, nor am I to alter my estimate— 
certainly not to increase it. I commend these facts to the mind 
of “‘Carben,” in the hope that his obduracy is not impenetrable. 
I know nothing of the rumvurs relative to the understanding 
between Messrs. Howson and Bell, or the comprehensive patents 
of the former that embrace both the past and prospective of 
Cleveland iron. But thisI know, neither Mr. Howson’s patent 
nor his pretensions are indispensable to the new process of getting 
a marketable steel from Cleveland pig, whatever may be the 
opinion of his friend ‘ Carbon.” 

In reply to ‘‘ Phosphorus,” I beg to state Iam quite aware of 
the labours of Mr. Stead. I do not seek to detract from his 
merits, and I deny that I have done so even by implication. 
Neither of the facts is new that, at the temperature of the 
puddling furnace, the phosphorus was attracted by the oxide, or in 
the Bessemer converter the attraction was strongest in the iron. 
This is not the point at issue; but who has by process of experi- 
ment disclosed facts on which practice can found a commercial 
industry’ And JI insist this is alone to be found in Mr. Bell’s 


paper. OXIDE. 
London, November 7th. 








ON THE DIFFERENCE IN THE STEERING OF 
STEAMERS WITH THE SCREW REVERSED 
WHEN UNDER FULL WAY AND WHEN 
MOVING SLOWLY.* 

By Professor OSBORNE REYNOLDS, F.R.S. 


Tue fact that the results which have been established by the 
committee on the steering of ships should be as little known to 
pilots and seamen as they ap’ to be, besides being a matter of 
surprise, tends to cast a certain amount of discredit, if not on the 
truth of the results themselves, at least on their importance. It 
seems as if the nautical men must have formed their opinions from 
practical experience ; and such is the faith of the English people 
in the practical, that it is very difficult indeed for the English 
mind to believe that a few landsmen, although they may call 
themselves scientific, are going to teach the sailors how to steer 
their ships. 

So strong is this feeling, that it is to collisions we must look in 
the hope of preventing collisions, This sounds like a bull, but it is 
perfectly true; for it seems that nothing but disasters will awake 
our rulers to the idea that something is wrong. But, fortunately 
or unfortunately, such disasters are not wanting, There is the 
case of the Ville du Havre and the Loch Earn, in which we had 
direct evidence that the collision was due to the steamer having 
turned in the opposite direction to that intended. The case of the 
Bessemer entering Calais harbour, and now, finally, the case of the 
Dakota, in which, during the two minutes after the screw was 
reversed before the vessel went aground, she continued to turn in 
the contrary way to what was intended. It may be urged, in this 
last case, that the ship would have been lost even if the screw had 
not been reversed—for such was the opinion of the court. But in 
reference to this, I would again call attention to the account of 
the Ohio, published in my first paper. The cases are exactly 
similar, except that the Dakota was where she had no 
business to be, and the Ohio could not help herself. 
Both ships had danger on the port bow, and in both 
cases the first action of the frightened officers was to port the 
helm and reverse the screw. In the case of the Ohio, however, a 
cooler head with better knowledge intervened ; the engines were 
again put on ahead, and the ship was saved, although scraping the 
iceberg, whereas the Dokata, with her engines still reversed, 
went aground. The reversing of the engines may have made no 
difference, but there is not the least evidence to show that had the 
engines been kept on ahead, she would not have scraped off the 
shore, as the Ohio did off the iceberg. These and nutoberless 
other disasters furnish evidence enough of the mistake that is 
made, and of the importance as well as the truth of the result 
which the committee has established. But the question still 
remains, How is it that this has been so seldom recognised by sea- 
men? Recognised it has been, as in the case of the Ohio, and as 
shown by the prediction of the captain of the Melrose. 

My object in the present paper is to call attention to some facts 
which tend to explain this anomaly. Having, during the several 
years that I have best studying the steering question, taken every 
opportunity of conversing with such few pilots and seamen as it 
has been my good fortune to meet, in view not only to gain infor- 
mation, but to gather their opinions on the points at issue, I fancy 
that I have some idea of the manner in which they have formed 
their opinions, and how it is that so few of them are aware of 
the results in question, Firstand foremost among these reasons 








is the fact. that no seaman I have come across has ever made the 
experiment of turning the ship wlien under full way with the 
screw reversed, I have always asked the question, and it has 
invariably been answered in the negative, They have not tried it, 
but they have all argued what must happen in such a case from 
their experience in manceuvring their ships when moving slowly. 
Of such manceuvres they have had abundance of experience. As 
a very fair example of the general view, I may quote from memory 
what was said to me by a seaman on board the Dakota at the time 
of the disaster: ‘‘ When working a ship in narrow water the 
rudder is of very little use with the screw reversed. Putting wind 
and current out of the question, suppose I have to come sharp 
round to port with very little room ahead, the course I should take 
would depend on whether the screw was right or left-handed. If 
left-handed, as in the case of the Dakota, I should reverse the 
screw; this would tend to bring the ship’s head round to port, and 
then as soon as she had lost all way, put the helm hard a starboard 
and go on ahead, which would bring her round fast.” In answer 
to my question, ‘* Why not port the helm when you reversed ?” 
He said, ‘‘ The rudder won’tdo much with the screws reversed, so 
it is best to stop before you want to turn, and then let her turn as 
she gathers way. If you want to turn to starboard with a left- 
handed screw, then you may starboard the helm when the screw is 
reversed, just to counteract the effect of the screw and keep the 
ship’s head straight until she had lost her forward way;” and when 
I asked, ‘‘ But suppose the ship had considerable way on, shouldyou 
not then use the rudder with the screw reversed?” ‘‘ Of course,” 
he said, ‘‘if you had way enough on, you might use the rudder as 
if she was gving ahead, only she would not answer so well.” 
Whereupon lL asked, ‘‘ Did you ever try turning a ship with full way 
on and the screw reversed?” To which he answered, ‘‘ We mostly 
slacken speed when we get into narrow water.” ‘‘ What, in your 
opinion, was the effect of reversing the screw of the Dakota,” 
“ Being a left-handed screw, it would tend to turn her to port, and 
I thought when I saw it reversed, better to have let her drive.” 

Now this account here given of a ship’s behaviour when moving 
slowly is in strict accordance with every view which I have urged, 
and every fact established by the experiments of the committee. 
But as soon as the seaman gets beyond his own experience then he 
adopts the seemingly obvious, but completely erroneous opinion 
that the way of the ship will cause the rudder to act as if she was 
going ahead, in spite of the screw being reversed, And further, 
he falls into the mistake of supposing that the direct effect of the 
screw to turn the ship, which is important when she is going 
slowly, will also be important when she has full way on, And, 
as in this instance so in others, the want of appreciation of the 
effect of reversing the screw when the ship is under full way may 
be ascribed to the fact that they seldom or never try the experi- 
ment, but argue from their experience at slow speeds, making 
allowance for the supposed fact that the way of the ship will, if 
sufficient, overcome the effect of the reversed screw upon the 
rudder. Whereas, in truth, the behaviour of a ship at slow speed 
with the screw reversed affords but little guidance to how she will 
behave when under full way. In this case the force on the rudder 
which ever way it acts is so great as to completely overcome all 
the disturbing causes, such as the effect of the serew or even the 
effect of the wind, unless this is very great. And yet the action 
of the rudder is determined by the direction of the screw. 

I feel strongly that in speaking like this in the town of Plymouth, 
I run the risk of being looked on as impertinent. If I am wrong, 
I am impertinent, and no one will feel it more than I shall. Ié is 
not a pleasant task to have to point out imperfections, however 
accidental they may be. Even if one sees the wheel coming off 
an omnibus, all the thanks one is likely to get for pointing it out 
to the conductor is to be asked if you can’t tell him something 
which he did not know. Still I suppose no one would hesitate to 
do so. Of course, one must learn as one goes on, and all I ask of 
seamen—and I ask it with all deference—is that they will try the 
experiments for themselves, and then aid the committee in bringing 
the facts under the notice of the Legislature. Their own interest 
calls for this; for, as I pointed out last year, as things are now 
viewed, great injustice might be done to the captain of a ship who, 
in the case of emergency, had adopted the very best course to save 
his ship. I would like to know how the captain of the Dakota 
would have fared at the hands of the court, if he had kept on 
ahead, or on reversing, had starboarded his helm, unless, indeed, by 
so doing he had saved his ship. 











PREPARATION OF RHEA FipreE.—In 1870 the Government of 
India offered a prize of £5000 to the inventor of the best machine 
or process for the preparation of the Bihmeria nivea or Rhea 
grass. The President in Council now renews the offer, under con- 
ditions to which we shall refer in our next impression. 


Socrety oF EnGINeErs.-—At the last monthly meeting of the 
Society of Engineers, the following gentlemen were balloted for 
and duly elected :—viz, as Members, Mr. John Hope Calcott, Mr. 
Henry William Hughes, and Mr. Edward Ellison Prichard; and, 
as Associates, Mr. Robert William Bisset Creeke and Mr. Harry 
Townsend, 

THE INSTITUTION OF CivIL ENGINEERS. —The opening meeting 
of the ensuing session of this society is fixed for Tuesday, November 
13th, when a paper will be read on ‘“*The Progress of Steam 
Shipping during the last Quarter of a Century,” by Mr, Alfred Holt, 
M. Inst. C.E., of Liverpool. With a view to direct the attention 
of members to the obligation voluntarily incurred, of doing all in 
their power to further the interests of the society by presenting 
good papers, the council have issued, under the title of “‘ List of 
Subjects for Papers,” a tractate which gives some interesting infor- 
mation respecting the funds under their control for the award of 
premiums. From this it appears that between £400 and £500 is 
available annually for rewarding the authors of “‘ approved original 
communications.” The awards take the shape of Telford and 
Watt Medals (which are the most highly prized), instruments, and 
richly bound books. There will also be adjudged this year the 
quinquennial Howard prize of the value of about £80 “‘ to the author 
of a treatise on any of the uses or properties of iron, or to the 
inventor of some new and valuable process relating thereto,” such 
author or inventor being a member or an assuciate of the Institu- 
tion. This manifesto will doubtless have due effect in stimulating 
the members to uphold the high reputation the Institution has 
acquired as a disseminator of professional knowledge, and will it is 
hoped result in the council being enabled to continue the publica- 
tion of four volumes of “* Minutes of Proceedings” annually. 


LIVERPOOL ENGINEERING SocieTy.—This society held its usual 
fortnightly meeting on Wednesday evening, November 7th, in the 
rooms of the Royal Institution, Colquitt street, Mr. H. O. Baldry 
A.L.C.E., vice-president, inthe chair, Mr. John Hartnup, F.R.A-S., 
and Professor Tyndall LL.D., F.R.S., were elected honorary mem- 
bers. After the usual business had been disposed of Mr, John 
S. Brodie, member, read a paper on “ The Application of Blast 
Furnace Slag to the purpose of Road-making.” To begin with 
Mr. Brodie explained that when soft stone is for “‘ bottoming ” 
it gradually works through the harder surface and has to bear the 
traffic in its place, for which purpose it was never intended. 
Consequently the road is rendered uneven and requires much 
mending. 1t was claimed for good blast furnace slag that when 
the bottoming and surface layers are both formed with it, the 
result is a durable roadway of uniform hardness throughout, and 
could be obtained at a less cost than the ordinary McAdam 
system. The mode of preparing the foundations for a road, and 
the subsequent formation of the successive layers of slag was next 
gone into, details of curvature and other matters being illus- 
trated by drawings. It was shown that no foreign matter should 
be allowed among the slag, as it would diminish the durability of 
the roadway. The best slag for road making was stated to be that 

duced in smelting the Cleveland ore into grey or foundry iron, 





* British Association. 





In conclusion prices of forming slag roads were given. 
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THE CHEMICAL SOCIETY. 
London, November Ist. 
Dr. GLADSTONE, President, in the chair, 


THE minutes of the previous meeting were read and confirmed. 
The list of presents to the lib: was read, and the thanks of the 
Society given to the respective donors. The following certificates 
were read for the first time— W. J. Williams, W. D. Harland, 
A. H, Elliott, H. R. Hind, H. B. Nason. The following papers 
were communicated to the Society :—(1) a -—-‘‘On Some Hydro- 
carbons obtained from the Homologues of Cinnamic Acid ;” and 
6—** On Anethol and its Homologues,” by W. H. Perkin, F.R.S. 
«.—Considerable quantities of cinnenyl-acrylic, crotonic and 
angelic, and phenyl-crotonic an gelic acids were prepared. 
The hydrocarbons were at first obtained by =p oo the acids 
by heat; afterwards the proposed by F. Binder—viz., 
treating the hydrobromo acids with bases— was found to yield more 
satisfactory results. A solution of hydrobromic acid in glacial 
acetic acid, instead of an aq solution, answered very well. 
The following acids were prepared and examined —Hydrobromo- 
cinnenylacrylic acid Ci:HisBrO:, fuses 85 deg. to 87 C. Hydro- 
bromocinneny] crotonic acid C:;H1,BrOs crystallises in flat, oblique 
priems, fuses at 148—150 deg. C. On further heating HBr is 
evolved. Hydrob i yl angelic acid C1,Hi)BrO,. All these 
hydrobromo acids, when treated with a cold solution of sodium 
carbonate or potassium hydrate, decompose, hydrocarbons being 
produced as follows—iscpropvlvinyl benzene boils at 203—206 deg. 
(, sp. gr. at 15 deg. “8902. Heated for a few hours to 150 deg. C., 
it solidifies to a transparent glassy mass. This change also takes 
place slowly at ordinary temperatures in daylight. The pro- 
mae and chemical reactions of this substance are Lome The 

ibromide was prepared, fusing at 71 deg. Isopropylallyl benzene 
boils at 229 deg. to 230 deg., sp. gr. 15°890 deg., does not solidify 
at 15 deg. C. Its formation may be represented thus :— 
CcH.(C3H,)CH, CH°OH:COOH = C;H,(C3H:)CH, CHCH:+CO2 
Cinnepyl crotonic aci Isopropylallyl benzene ; 
or, C.H,(C,H,)-CH,CHBr CH:COOH = C-H,(C3H,)CH, CHCH,;+ 
Hydrobromocinnenyl crotonic acid HBr+COsz. 

Its dibromide was obtained by shaking the hydrocarbon with 
bromine. It melts at 59 deg. to a colourless oil, crystallising 
beautifully on cooling.  Isopropylbutenyl benzene is a colourless 
oil, boiling at 242—243 deg. ; its sp. gr. at 15 deg. is “8875. It 
resinifies if kept in contact with the air. Its dibromide was pre- 
pared melting at 77 deg. Allyl benzene boils at 174—175 deg. ; 
ap. gt. at 15 deg. *9180. When heated between 160—200 deg. 
for sixty hours, it did not undergo any visible change. Its 
dibromide was obtained as a c lime mass, fusing at 67 deg. 
Butenyl benzene, a colourless oil boiling at 186 to 187 deg. C.; a 
dibromide was prepared crystallising in needles melting at 67 deg. 
The two last-named hydrocarbons have already been obtained— 
allylbenzene by L. Riigheimer (Jour. Chem. Soc. 1874, p. 894); it 
has the same constitution as the body by the author. The 
butenyl benzene, however, y B. Aronheim (Deut. 
ee _ —* a oo rece be “es now er 
th? gently boiling methyl-paroxyphenyl acrylic acid, an oi 
gradually distils over having a fennel-like odour. This body, after 
purification, had the formula C, H,, O, the author proposes to 
call it vinylic anethol; it boils about 201 to 202 deg.; melts at 
about 1 to 2 deg. Its formation may be represented thus:—C, H, 
(OCH;). CH, CH COO H=C, H, (OCH,). CH, CH, +CO,,. 

An endeavour was made to prepare this substance by Binder’s 
reaction, but without success. On heating methyl-paroxyphenyl 
crotonic acid, an oil distils over, carbonic acid being evolved; by 
fracticnal distillation, freezing, and ing the mass thus obtained 

















action,” by J. B. Hannay. When a solution of a manganous salt 
in strong nitric acid is warmed with the addition of crystals of 
potassic chlorate, the whole of the manganese is precipitated as 
Manganous manganate. If a salt of iron be present, a double 
manganate of iron and manganese’2 Fe 2 (Mn O,)3. Mn O. Mn O; 
12 He O is precipitated, no other metals seem to be precipitated 
with manganese under the same conditions, The precipitate is 
insoluble in nitric and sulphuric acids, and unattacked by caustic 
alkalies, Hydrochloric acid acts on it, and reducing agents rapidly 
decompose it, Sulphurous acid first attacks the iron, setting free 
manganese dioxide, which rapidly collects into little nodules, 
having aconsiderable degree of coherence. The manganese slowly 
disappears, the final reaction being 
Fea (Mn O,)3 + 6.802 = Fes (SO.)s + 3 Mn SOx 

The principal interest in the above reaction is that it furnishes a 
good method of separating iron from aluminium, &c., without the 
use of pure caustic soda, The iron compound appears under the 
microscope as thin flexible plates of a purple-brown colour. 

Mr. Groves remarked that nothing was said by the author as to 
the effect of the presence of phosphoric acid on the reaction. 

After the thanks of the fellows had been given to the authors 
of the above papers, the Society was adjourned to November 15th, 
when the following papers will he read:—(1) ‘* On Gallium,” by 
Prof. Odling. (2) “‘ First Report to the Chemical Society on some 
Points in Chemical Dynamics,” by Dr. Wright and Mr. Luff. (3) 
**On the Influence Exerted by Time and Mass in Certain Reactions 
in which Insoluble Salts are Produced,” by M. M. Pattison Muir. 
(4) *‘On Two New Fatty Acids of the Series C, He» Oz,” by C, T. 
Kingzett and Dr. B, H. Paul. 








SoutH Kenstnecton MusguM.—Visitors during the week ending 
Nov. 3rd:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,489; mercantile marine, building 
materials, and other collections, 1317. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 4 p.m., Museum, 

714; tile marine, building materials, and other collections, 
97. Total, 13,617. Average of corresponding week in former 
years, 14,251. Total from the opening of the Maseum, 16,723,479. 

KinG’s COLLEGE ENGINEERING Socrety.—On Friday, November 
2nd, an ordinary meeting of this society was held, when Mr. 
Rudolph Aranz zead a paper ‘‘On Water Supply for Towns.” He 
commenced by drawing attention to the importance of a good 
supply of potable water, and the effect which it has on public 
health, describing briefly the sources of supply—confining him- 
self to springs, rivers, and artesian wells, and also making a few 
cursory remarks as to the most favourable circumstances under 
which it would be advisable to dig artesian wells. He was of 
opinion that London could be better supplied with water from the 
chalk or lower greensand. Mr. Aranz next discussed the merits 
and demerits of the two systems now in use for supplying water, 
alluding to the contamination of the water in house cisterns as 
one of the chief disadvantages of the “‘ intermittent ” system, and 
remarked upon the quantity of waste which actually takes place in 
towns where the “constant supply” system is in use. As 
instances he noticed New York, Oxford and Dublin, stating that 
in the first-mentioned town the quantity of water consumed was 
about 100 gallons per head per diem. After this he proceeded to 
describe the construction of impounding and service reservoirs and 
of filter beds, both artificial and natural, and after discussing at 
some length the motive power employed for raising water, he 
described some remarkable water wheels, such as those at Phila- 
delphia, concluding by making some allusions to the conduits 
employed for the distribution of water. After a short discussion 








between blotting paper, perfectly pure allylic or ordinary anethol 
was obtained, identical with that obtained from oil of anise. By 
heating methyl-paroxyphenylangelic acid, butenylic anethol is 
obtained in an impure state; but by treating the hydrob deri- 
vative of that acid with sodium carbonate, &c., perfectly pure 
butenylic anethol is obtained; it is crystalline, fusing at 17 deg. C., 
boiling at 242 to 245 deg.; sp. gr. at 30 deg. 33; formula, 
C,: H,,0O. Iv conclusion, the author discusses the formation of 





the meeting was adjourned, a vote of thanks having been passed 
to Mr, Aranz for his valuable paper. 

PROPOSED PaTENT LAW IN SWITZERLAND.—The objections which 
have hitherto been made by the Swiss to the protection of 
inventions are, it would seem, becoming invalid. Probably the 
loss of a considerable portion of their watchmaking trade, mainly 
it is said owing to the fact thata Swiss inventor was unable to 
patent his machinery for that purpose in his native country, has 
caused the reconsideration of the question in Switzerland. There 





the hydrocarbons from the hydrobromo acids by heating with sodi 
carbonate; he finds that silver nitrate in aqueous solution, sodium 
acetate, and in some cases even water, may be substituted for 
sodium carbonate, and emhepeany Sen pens be formed, and con- 
cludes that the hydrocarbons are formed simply by the separation 
of hydrobromic acid and carbonic anhydride. The author remarks 
that only the hydrocarbon and anethol containing vinyl polimerise 
when heated, and form compounds corresponding to metacinna- 
mene; also their boiling Ley differ much more from those of the 
conrpounds containing allyl than do the latter from those of the 
butenyl compounds. 

Dr. Gladstone said that the Society had rarely listened to a 
research so Be weer of new and interesting substances, and 

inted out the interesting results which would probably be obtained 
Py an examination of the refraction and dispersion of these new 

ies. 

The thanks of the Society were then given to the author for the 


above paper. 
Dr. Armstrong then read a , by M. M. P. Muir, “On Two 
New Methods for Estimati ismuth Volumetrically.” Chancel 


has shown (Jahrber, 1860, 612) that bismuth is precipitated in the 
form of phosphate by the addition of a soluble phosphate to solu- 
tion of the metal in nitric acid. processes are on this 
fact. In the first bismuth is thrown down from nitric acid 


is a proposal before the Swiss public to introduce a Patent Law 
into Switzerland. Federal Councillor Droz has elaborated the 
draft of a bill, which has been published in the Swiss journals. 
He prefaces this draft with a general disquisition on the subject, 
and points out that, considering the events passing abroad, 
Switzerland can no longer deny recognition to the principle of 
trade property, and to the advantages resulting therefrom, with- 
out injuring her welfare. Carefully examining all objections of 
principle which have been raised, the writer refutes them one by 
one. He finally arrives at the following conclusions :—(1) Property 
in an invention is as legitimate as that in a material object. Con- 
sidering, however, its nature, it can only lay claim to transitory 
protection, which permits the inventor to reap the material fruits 
of his labour, while securing to society the reversion of a property 
which others might have later discovered. (2) The patent system 

romotes the general development of industry, because it stimu- 

tes inventions. The example of the countries which have adopted 
it is to be commended ; and the criticisms directed against the 
Patent Laws only point to the necessity of improvement, while 
they do not justify the abolition of the system, (3) It is usually 
the interest of the inventor to take out a patent, and to d d 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


2400. Certain improvements in Wasninc and Cxaurnina MACHINES, 
Epbraim Taylor, Blackburn, Lancashire.—21st June, 1877. 

3033. Improvements in Moutps for the manufacture of glass bottles and 
similar articles, Pierre Adolphe Cabuc, Coure d’Alsace-Lorraine, Bor- 
deaux, France.—9th August, 1877. 

3338. Improvements in the construction and application of Locomotive 
Enotnes for hauling and other purposes in and about mines and othér 

laces, William Lishman and James Young, Bunker Hill Fence Houses, 
urham.—lst September, 1877. 

$516. An ye Dirrusinc and Insatino Apparatus for medical 

pammens, harles Benjamin Robson, Bolsover-street, Portland-place, 
ndon.—19th September, 1877. 

$535. Improvements in the Permanent WaY of Raiiways, Charles 
Frederick Mathiesen, Mincing-lane, London, and Louis Harty, La 
Louvitre, Belgi —20th September, 1877. 

3567. An improved apparatus for Preventina the Escape or Ivaress of 
Sewek Gas or Noxsous Erriuvia from drains into dwelling-houses or 
other buildings, William James Baker, Wakefield, Yorkshire.— 22nd 
September, 1877. 4 

3599. Improvements in machinery for Compressina Arr for use as a 
motive power for driving a machinery, pumps, lifts, and 
other machinery where steam power is inapplicable, and also as a perfect 
ventilator of all kinds of mines and underground workings, John 
Edwards Stokes, Eastcott Villa, Selwyn-road, Uptun Manor, Essex.— 
25th September, 1877. 

3655. Improvements in instruments for Currinc Twinz, Sidney Grafton, 

nt-place, Birmingham.—lst October, 1877. 

8675. Improvements in Wasutne Urensits, and in apparatus for making 
part of the said utensils, Joseph Miller, Blackburn, Lancashire.—3rd 
October, 1877. 

3709. Improvements in VeneTIaN Biixps, Joseph Schalhas, Charlotte- 
street, Fitzroy-square, London.—5th October, 1877. 

3753. Improvements in LE-CLOSING Devices, Sydney Pitt, Sutton, 
Surrey.—A communication from William Hicks, Brooklyn, New York, 
U.S.—9th October, 1877. 

3767. Improvements in Reriectinc Surraces for increasing the illumi- 
nating or lighting power of gas and other lights, John Waterson Cryer 
and George Button, Kingston-upon-Hull, Yorkshire.—11th October, 1877. 

3793. Improvements in or applicable to Knitting Macnines, also to 
Fiyers for Twistino, John Horrocks, James Horrocks, and Edward 
Whalley, Manchester. 

3795. Improvements in the construction of Macntnes used for OPENING 

N and other fibrous substances, George Young, Tyldesley, 








re. 

3797. A new or improved process for the Preparation of CONCENTRATED 
Extract of Correr, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Antoine Zanoletti, Turin, Italy. 

3799. Improvements in Fastexinos for Ratpway Carrtace Doors and 
other doors, Thomas Ward, King’s Lynn, Norfolk. 

3801. Improvements in Compound SteaM Enoines, Albion Vile, otherwise 
known as Albert Vile, Southampton. 

3803. Improvements in the method of Workino Sevr-actinc GRAPPLE 
Buckets and Forks, William Dent Priestman, Kingston-upon-Hull, 
Yorkshire. 

8805. Improvements in and in the construction of Recrpracies or 
CHaMBers for Contarninc and Transporting Acips and CHEMICAL 
F.vuips, John Holden, Manchester.—13th October, 1877. 

3807. Imp ents in f or apparatus for Raistno SuNKEN 
Vesseis and other submerged bodies, and for other like —— 
Joseph Thomas Parlour and Alexander Robinson, Southampton-build- 
ings, London. 

3809. Sugacsanetts in Hot-arr and Smoxe-coxsumine Stoves, Jules 
César othée Mousseron, Paris. 

3813. An improved Cotiectinc or GaTHERING Taste for printers’ and 
bookbinders’ use, William Thomas Howe, Shacklewell, London. 

3817. Improvements in Puriryinc Coat Gas, John Hammond, Lewes, 





Sussex. 
3319. An improved CenrrirvcaL FLour-pREssinc Macuatne, Carl Pieper, 
D from.Moritz Martin, Bitterfield, 


$821. Improvements in Scuoot-pesks, James Dyson, Elland, Yorkshire. 

3823. Improvements in EMBROIDERING and ORNAMENTING WOVEN Fasaics, 
Alfred Heaven, Mason-street, Manchester. 

3825. Improvements in Tuse Scrapers, Robert Baird, Stirling, N.B. 

3827. Improvements in Cans or PackaGes for Patnts or other substances, 
Arthur John Berger, Water-lane, Homerton, London.—A communica- 
tion from John W. Masury, Brooklyn, New York, U.8. 

$829. Improvements in Bicycies and Tricycies, Alfred Betton and 
WwW Trow, Birmingham. 

3831. An improvement in Mattixo and Apraratos used therein, Alex- 
ander Melville Clark, Chancery-lane, London.—A communication from 
Auguste Marbeau, Paris. 

3833. Improved take-up mechanism for Sewryc MACHINES, 
Gardner, Fleet-street, London.—A communication from R. M. 
and Co., Hamilton, Ontario, Canada. —16¢h October, 1877. 

3835. Improvements in Gos.ets or Cups for rendering them more port- 
able, James Chaplin, Camp Hill, Birmingham. 

3837. Improvements in FasTeninas and Svuprorts for Ratts on Ratt- 
ways, les Walker, James Mitchell, and Henry Walker, Sheffield, 


Yorkshire. 

3841. Impr in the of Suoes for Horses, mules, and 
other animals, Walter Edward Yates, Manchester. 

$845, Imp ts in hinery for DousLinc and Wixpive Yarn and 
Tureapd, Samuel Brooks, Union Lronworks, West Gorton, near Man- 
chester, and William James Gradwell, Manchester. 
3347. Imp ts in headings for indicating special manufactures of 
Woven Fasrics, A i Sinclair, Manchester.—17th October, 1877. 
3849. New or i ed hinery or apparatus for SimULTANEOUSLY 
Mzasurine and Wrxpinc or ROLLiNno-vp and, if required, FotpiIno 
Leynorus of Ciotn or other fabrics, William Brookes, Chancery-lane, 
London.—A communication from Eloi Herlin, Lobbes, Belgium. 

8851. Improvements in Bicycies, John Keen, Falcon-terrace, Falcon-road, 
Battersea, Su 
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protection. In the bill itself M. Droz, at the outset, lays down 
general principles for the proposed legislation. The Swiss confede- 
ration is to ise new inventions admitting of an industrial and 





solution after partial neutralisation with ammonia, by addition of 
a standard solution of sodium phosphate; the final point of the 
reaction is determined by spotting the supernatant liquid on aslab 
with warm ammonium molybdate solution. The results are 
approximately accurate. In the second process the nitric acid 
solution of bismuth is mixed with an excess of sodium acetate, a 
measured volume—excess—of standardised sodium phosphate is 
added, the liquid boiled and filtered, the precipitate is well washed 
with hot water, and the excess of phosphoric acid determined in 
the filtrate by titration with a standard solution of uranium 
acetate. The results are very accurate, This second method is 
much to be preferred to the first, and it is much more satisfactory 
ao ie dichromate process (Chemical Society’s Journal L., 
1876, 483) 

The next paper was also read by Dr. Armstrong, ‘‘On the 
Oxidation of Ditolyl,” by T. Carnelly, D. Sc. Last year in the 
production of tolyl phenyl, the author obtained a quantity of 
liquid and solid ditolyl as a bye-product ; by fractionating solid 
ditolyl melting at 121 deg. C. and two liquid ditolyls boiling about 
275 and 285 deg. were obtained. These substances were oxidised 
with chromic and glacial acetic acid ; solid ditoylyl gave on oxida- 
tion, (1) dipara-tolyl-phenyl carbonic acid 
Ciz His { oe as a white powder melting with blackening at 
244 deg.; and (2) 

Cx Hi {O0: Op dipara-diphenyl-dicarbonic acid. 

These two liquid ditolyls gave identical results on oxidation ; (1) 
ortho-para-tol 1-phenyl-carbonic acid 

Ct His {$5 hx # White powder melting at176 deg. C.; and (2) 


orthopara-diphenyl-carbonic acid C12 His { CO OF a white powder 


which sublimes before fuming, and finally terephthalic acid. The 
above experiments show that when sodium acts on a mixture of 
para and ortho-brom toluene two isomeric ditolyls are pro- 
duced, the di and the ortho-para compounds. The author 
gives graphic formule showing the constitutional relations of the 
above bodies, and concludes by stating that he hopes to be able 
to prepare the diorthoditolyl, from it obtain, by oxidation, 
— at acid, and thus confirm the constitution of phenanthrene, 


The last paper was entitled ‘Note on a New Manganese Re- 





cial realisation, and to protect them. It will grant for 
that purpose, upon the sp ear of the inventor, and through 
a special office, patents of invention, improvement, and importa- 
tion. The latter are to be granted to inventors living abroad, only 
on the principle of reciprocity. If the foreign State makgg the 
granting of patents of importation to an inventor resi in 
Switzerland depend upon the condition that the invention has 
been already patented in Switzerland or elsewhere, the same 
conditions are to be imposed upon the inventor residing in that 
State with regard to his obtaining a patent in Switzerland. To 
inventors living in a country which does not grant patents to 
inventors who reside in Switzerland, no patent will be granted. 
If the country of residence of the inventor who wishes to take out 
a patent in Switzerland, grants a patent to foreigners only upon 
the condition that the invention is used at home, this same condi- 
tion is also to apply to the foreign inventors residing in Switzerland. 
The maximum duration of a patent is to be fifteen years. This is 
not very different from the period fixed by — laws ; but a 
wide difference will be observed in the fees. It is rapes to 
charge on application a fee of only 30f., and an annual fee of 30f. 
each for the second and third year. But asurcharge at the rate of 
20f. more than the amount paid in the preceding year is to be 
levied for every subsequent year. It is futher a aca to enact 
that, if the inventor refuses to permit the use of his invention by 
voluntary ag t, the question may be submitted to the 
Federal Tribunal. Under certain conditions and circumstances, 
the Federal Patent-office is to have power to pronounce a patent 
void, or to withdraw a patent. The Patent-office isto be com 
of three per t bers, elected by the Federal Council for 
six years, and several examiners. An applicant who has met with 
a refusal, may demand a fresh examination if he _— forward 
serious reasons for impugning the first decision of the Federal 
Patent-office. In such case, the Patent-office transmits his ap; 
toacourt composed of at least three examiners, among whom 
must be none of those who made the first examinations. If the 
first decision be confirmed by the second court, the applicant may 
address a further appeal to the Federal Tribunal, which, after 
hearing fresh experts, whom it may choose at discretion in Switzer- 
land or abroad, gives judgment in the last resort. No additional 
fee is paid to the Fi toi Patent-office upon an a against a 
first decision ; the costs of an appeal to the Federal Tribunal have, 
however, to be borne by the applicant if his appeal is dismissed, 
and by the Patent-office if the appeal is allowed. 











3853. Impr ts in attaching Crocnet NEEDLES to kinds of 

crochet needle handles, Edgar Robert Smith Bartleet, Redditch, 
Worcestershire. = 

3861. Improvements in RatLway Brake Apparatus, also in apparatus 
connected therewith, for giving visible and audible signals on boar f 
trains, Henry Edward Newton, Chancery-lane, London.—A communi- 
cation from Frederick W. Eames, Watertown, New York, U.S. 

3863, Improvements in apparatus for Screwine or Tappina Hoves in 
MerAt, of which aj tus is also applicable to other F nem se 
George Tosh, G ww, arkshire, N.B.—A communica’ from 
William Dorward, hester, U.S. 

4%. its in and ted with the Preparation and TREAT- 
MENT of SACCHARATE ef Lrvg, and in the apparatus employed therein, 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Henry Armand Joseph Manoury, Paris.—18th October, 1877. 

» fj ts in the fact of Zinc Pipes, William Kirk- 

wood, Leith, Midlothian, N.B, 

3875. Improvements in Heatp Rouiier STanps, cularly applicable 
for looms for weaving cotton, wool, silk, or other fibrous substances, 
William Mawdsley, Rochdale, Lancashire, and Henry Mawdsley, New- 
church, near Bacup, Lancashire. 

3879. Impro ts in the of Mrtatuic Evevets, William 
Robert Lake, Southampt gs, London.—A communication 
= aun Whitehead and James Butterworth, Cranston, Rhode 
Islan 8. 

3881. Improvements in Or. Lamps, Alexander Battye, Bramley, near 
Sa, and William Atkinson and James Atkinson, Leeds, 

or! * 

3883. Improved pe for Teacminec Music, Hermann August Gitter 
and Gustav Adolf Schwegler, Garrick-street, Covent-garden, London.— 
A communication from Carl August Gtitter, Markneukirchen, Saxony. 
—19th October, 1877. 

8885. Improvements in the manufacture of Common and SHRAPNELL- 
a and other similar projectiles, Robert Hadfield, Sheffield, York~ 

ire 


3887. Improvements in Castors cipally employed to facilitate the 
movementa of furniture, really em Scott, Manchester. 

3889. Imp ts hinery for Comsinc Woot and other fibrous 

a George Brook, jun., and Job Stake, Huddersfield, York- 








iw 





hiildi 








re. 

3891. Improvements in means or apparatus employed in the PropucTion 
of Empromwery, Conrad Bach, Lawrence-lane London, 

3893. Improvements in the means of and apparatus for Stoprering 

TTLES, Henry Rocke, London. 

. Imp ts in shines for Crusutno and Repucinc MippLincs 
or Semotrna, applicable also for crushing wheat and other grain, 
Thomas Frederick Hind and Robert Lund, Preston, Lancashire. he 

October, 1877. 








8897. An i d impl t for SPREADING Butter on Breap, Thomas 
Morris, Manchester. 
8899. Im: ents in the construction of Setr-actino Mutes for 


SPINNING, John Carr and Thomas Wa: 
8901. Improvements in BREECH-LOADING 
Wurmb de Nordmunster, Bury-street, 


Darwen, Lancashire. 
RE-ARMS, Chevalier Armand 
on. 
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3908. Improvements in Borries for containing atrated liquids, Hiram 
Codd, Grove-lane, Camberwell, Surrey. 

3905. Improvements in VALVE-GeaR for Steam Enorxes, Hon, Charles 

rnon Parsons, Connaught-place, London. 

3907. Improvements in the manufacture of AMBER VARNISH, Samuel 
Meredith, Edgbaston, Warwickshire.—22nd October, 1877. 

$909. Improvements in Iron WirE Cabies provided with Sockets, Henry 
Conradi, Lower James-street, Golden-equare.—A communication from 
Theodor Hager, Mainz, Prussia. 

2911. Improvements in Borrte Sroprers, George Clark, York-road, 
Lambeth, Surrey. 

3915. Improvements in Stoves, Charles Hill Pennycock, Glasgow, 
Lanarkshire, N.B. 

3917. Improvements in Raimtway Crossinos and Swircues, William 
Robert Lake, Southumpton-buildings, London.—A communication from 
John Walter Harding, Columbus, Texas, U.S. 

2919. Improvements in the construction of BALL and other Taps, William 
Anderson, Erith, Kent. 

3921. Improvements in Muttiete Dritts, partly applicable for trans- 
mitting movement from one spindle to two or more other spindles, 
John e@ and Roderick Walter Baynes, Millbay, Plymouth, 
Charles Walter Vosper, Millbay-road, Plymouth, and William John 
Snawden, Union-street, Stonehouse, Devonshire.—23rd October, 1877. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

$943. An improved apparatus for Fizrerrno Liqurps, applicable also to 
other similar purposes, Louis Sallien, Brussels.—24th October, 1877. 

4002. Improvements in Water-wHEeEeL Motors, applicabie for driving 
sewing machines, lathes, and other machinery, Edward Griffith 
Brewer, Chancery-lane, London.—A communication from Oscar Jerome 
Backus, Newark, New Jersey, U.S.—29th October, 1877. 

4034. An improve process and glazing composition for ENAMELLING IRon, 
William Robert Lake, Southampton-buildings, London. —A communi 
cation from Frederick G. Niedringhaus and William F, Niedringhaus, 
St. Louis, Missouri, U.S.—30th October, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 


8749. PHorooraraic Prints, John Robert Sawyer, Ealing Dene, Middle- 
sex.—20th October, 1874. 
3733. Srorine Gunrowper, &c., Albert Macklin, Tollington Park, Middle- 
sex, and William Edward Moore, Brixton, Surrey.—z9th October, 1s74. 
3743. Compressep Bricks, &c., James Whittaker, Accrington.—zth Octo- 
ber, 1874. 

8767. Reactionary Serine Brake, Benjamin Crispin Simpson, Victoria- 
street, Westminster.—31st October, 1874. 

8782, LicuTinc ILLuminaTino Gas, Alfred Vincent Newton, Chancery- 
lane, London.—2nd November, 1874. 

$823. Roratinc MouLpine Presses, Frank Ash Yeo, Swansea.—5th No- 
vember, 1874. 

3869. Roppers, John Edmund Commerell, Alverstoke, Hants.—10th 
November, 1874. 

$916. INTERLocKING RaiLway Points, &c., Francis William Webb, Crewe. 
—13th November, 1874. 

3778. Diminisninc Vatves, Samuel Turton, William Jolley, and John 
Troughton Birchall, Heaton Norris.—2znd November, 1874 

3781. ExpLosive Compounbs, Camille Alphonse Faure, Montford-place, 
carn London, and George Trench, Oare, Kent.—2nd November, 

Ch i 

8784. Urinisinc Sewacr, Burton Henry Vallé, Stow-in-the-Wold.—3rd 
November, 1874, 

3787. Steam Enoines and Boiters, Henry Hughes, Leicester.—3rd Novem- 
ber, 1874. 

3790. Rerricgrators, William Robert Lake, Southampton-buildings, 
London.—3rd November, 1874. 

3791, Heatino Raitway Carniaces, Louis Jean Francois Lemeunier and 
Charles Alfred Martin, Paris. —3rd November, 1874. 

3808. Wasaino CLorues, &c.,, Thomas Hawksworth and Joseph Chaffer, 
Thorncliffe.—4th November, 1874. 

3252. CiGaretres, Alexander Melville Clark, Chancery-lane, Loudon.—7th 
November, 1874. 

8798. Caarr-cutTTers, William Wilson, Bebington, and Joseph Battersby, 
Bedford Leigh, Lancaster.—3rd November, 1874. 

3803. Screw-cutrer, William Edward Gedge, Strand, London,—4th 
November, 1874. 

3826. Printinc Macuines, Edward Edwards Colley, Kennington Park, 
Surrey.—5th November, 1874. 








Patents on which the Stamp Duty of £100 has been Paid. 


2856. Fisisnina Crrcucar Merat Teves, &c., George Walter Dyson and 
Henry Arthur Hall, Tinsley, York.—sist October, 1870. 
2891. Rerricgratine Liguips, &c., Rees Reece, Lilandilo.—2nd November, 


870. 

28¥s. PLoveus, James Howard and Thomas Phillips, Bedford.—3rd No- 
vember, 1870. 

2900. Currine Stone, &c., Alfred Vincent Newton, Chancery-lane, Lon- 
don. —8rd November, 1870 

2916. WinpLasses, Edmund Walker, London-street, London, and William 
Clarke, Gateshead-on-Tyne.—4th November, 1870. 

2897. ELECTRO-MAGNETIC TELEGRAPH, Charles Wheatstone, Regent’s Park, 
London, and John Matthias Augustus Stroh, Tolmers-square, London. 
—3rd November, 1870. 


Notices of Intention to Proceed with Patents. 

2290. Rectiryinc Marr Wuisktes, &c., Evariste Vignier, Great Tower- 
street, London.—12th June, 1877. 

2400. WasHino and CuurNiING Macuines, Ephraim Taylor, Blackburn.— 
2st June, 1877. 

2446. Heatine and VentiLatixne Buitptncs, Peter Jensen, Chancery- 
lane, London.—A communication from Peter Johann Ekman,—23rd 
June, 1877. 

2466. Motive Power Encrne, Robert Mills, Slinfold, Sussex. 

2467. Preumatic Precision Crock, &c., Peter Jensen, Chancery-lane, 
hg communication from Carl Albert Mayrhofer.—26ta June, 

2476. Puriryine Gas, Roger William Wallace, Battersea Park, Surrey, 
and Carl Friedrich Claus, Great St. Helen’s, London. 

2486. Heatine and Puriryino Water, &c., Joseph Wright, Tipton.—27th 
June, 1877. 

24v9. AnNeALING Ports, Arthur Alexander Ladislaus Butler, Balsall 
Heath, Worcester. 

2500. Cast Natcs and Tacks, Arthur Alexander Ladislaus Butler, Balsall 
Heath, Worcester, and Alfred Giles, Birmingham. 

a > gana Liquip, &¢., James Edward Bennett, Kingsland-road, 

ndon. 

2505. Puatep Epoe Seats, &c., Frederick Eade and John William Blake, 
Birmingham.—28/h June, 1877. 

2512. CuLtivatine Lanp, David Johnson, Hockley Heath, Birmingham. 
—29th June, 1877. 

2519. CANDLEsTICKS, Francois Romain Minard and Armand Pierre Minard, 


Paris. 

2521. Economisine Ort 1x Lamps, George Brockelbank, Thornsett-road, 
Anerley. 

2527. PREPARING PorceLain, &c., William Henry Kerr, Malahide, 
Dublin, ireland. 

2529. Compina Woot, &c., George Brook, jun., and Job Stake, Mudders- 
field. —30th June, 1877. 

2535. Matcu Boxass, &c., Edward Russel Morris, Birmingham. 

> TT Hoes 1N Miverats, Martin Macdermott, London.—2nd 

vy, ‘. 

2550. Writinc InstRuMENT, Frederick Soennecken, Bonn, Prussia.—3rd 
July, 1877. 

2558. Fancy Cakes, &c., Daniel Morey Holmes, Harrington-square, 


2578. Sream Borrers, John Henry Walker, Southwark, Surrey.—4th 
July, 1877. 

2587, WaTerina Apparatus, William Crees Taylor, Liverpool. 

2604. HAaRVesTinG Macuines, William Robert Lake, Southampton- 
buildings, London.—A communication from David Munson Osborne. 
—5th July, 1877. 

2610, O1-PResses, Isaac Pearson, Glasgow.—6th July, 1877. 

2636. Furnace Fire-bars, Robert Robson Newlove and George Marshall, 
Nottingham.—9th July, 1877. 

2659, Ligntine and ExtinouisHine Gas, Charles Rennick, Queen Victoria- 
—s 7 eo communication from Eddy Taylor Lhomas.—10th 

Y, 4] 

2734. TRANSPORTING MERCHANDISE, Alfred Vincent Newton, Chancery- 
lane, London.--A communication from Emile Weyl.—l6th July, 1877. 

2764. Pressinc Bricks, &c., Julius Frederick Moore Pollock and Frederic 
Christopher Wyvill, Leeds. —19th July, 1877. 

2772. BaARoMETERS, Ernest de Pass, Fleet-chambers, Fleet-street, Lon- 
ee sa pee from Gaston Eugtne Elie Bozérian.~-z0th 

‘uly, 1377. 

2787. VENTILATING GREENHOUSES, &c., George Tidcombe, jun , Watford. 
—2ist July, 1877. 

2841. Pickine Hops, William Edward Newton, Chancery-lane, London.— 
A communication from Herbert G. Locke.—25th July, 1877. 

8024. Motive-powrr ENoINnes, Edgar Coniston Mills and Henry Haley, 
Manchester.—8th August, 1877. 

$120. PREVENTING SEA-SICKNESS, George Ovid Topham, Maida Vale, 
London. - 16th August, 1s77. 





3182. Sream Boi.er Forwaces, &c., Ellis Butterworth, Rochdale.—17th 
August, 1877. 

3151. Porwryixc Sewace, Joe Frost, Huddersfield.—18th August, 1877. 

8222. PuoTouraPHic PRINTING, &c., Sir Thomas George Augustus Parkyns, 
Salisbury.—24th August, 1877. 

2367. Castors, William Williams Box, Crayford, Kent.—5th September, 


1877. 
3480, Hines, Gottfried Skerlin, Schaffhausen, Switzerland.—15th Septem- 
ber, 1877. 


, 4 

3502. VeLoctpepes, Gilbert Walker, Calcot-crescent, Regent’s Park-road, 
London,—18th September, 1877. 

3541. Poriyyino Water, Edward Johnsoa, Blackheath, and James Robey, 
Greenwich, Kent.—20th September, 1877. 

$568. CincuLak Saw Bencues, John Casson, Sheffield.—22nd September, 


1577. 
853’. Sroves or Finepcaces, Charles Schouberszky, Paris.—24th September, 
1877 


Si7. 
3594. Permanent Ways, William Brookes, Chancery-lane, London —A 
ication from E | Edouard de soiguie.—25th September, 





1877. 
3647. Propucine Corres of Drawines, &., Eugenio de Zuccato, Charter- 
house-street, Londun.—29ir september, 1877. 
86¢6. Weavinc Loom-, George Hodson and James Broadley, Bradford. 
3670. CHittinc Cast xox, John Knowles, James Pickup, and Isaac 
Halstead, Manningham, York. 
8672. StTopreKs, VaLves, &c., Ezra Wangh Hammond and Joseph Wilkin- 
son, Bradford. 2ad October, 1877. 
3681, AsCekTaLNING Distances, &c., Owen Alexander Rumble, Newcastle- 
on-Tyne. 
3684. Derectinc TrespasseRs, Isaac Henson, Derby.—3rd October, 1877. 
8711. HeatinG, Cookixe, &., Henry Bernoulli Burlow, Manchester.—A 
communication from Gustave Adolf von Sobbé aud Hubert Casper 
Kurten,—6th October, 1377. 
8741. CoLounine Marrens, Heinrich Caro, Mannheim, Germany.—8th 
tober, 1877. 
8737. CoLoukixo M atrers, Reinhold Hoffmann, Marienberg-bei-Bensheim, 
Germany. 
3742. eae Textice Faprics, Thomas Holliday, Huddersficld.—A com- 
munication trom William Jules Samuel Grawitz. 
751. CoLoukinG Matrers, Heinrich Caro, Mannheim, Germany. 
8752. Cieanine Rice, &c., George Henry Carbutt, Great Tower-street, 
London, 
$753. BoTTLe-cLosinG, Sydney Pitt, Sutton, Surrey.—A communication 
from William Hicks.—yth October, 1577. 
8783. Comuine WooL, & , Joseph Jefferson, Cornelius Jefferson, Lazarus 
Jefferson, and Mordecai Jefferson, Bradturd.—12th Uccober, 1877. 
3803, SeLr-acrinu Gravee Bockets, William Dent Pricstman, Kingston- 
upon-Hull.—1sch Ociober, 1877. 
390,. AMBER VakNIsu, Samuel Meredith, Edgbaston.—22nad October, 1877. 
3917. Raitway Crossinos, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from John Walter Harding.— 
23rd Ociober, 1877. 
4034. GLazine Composition, William Robert Lake, Southampton-build- 
ings, London.—A communication from Frederick G. Niedriughaus and 
Wuliam F. Niedringhaus.—30th October, 1877. 





All persons having an interest in opposing any one of such applications 
shoulu leave particulars in writing of their objectious to such application at 
the office of the Commissioners of Patents within twenty-one days after 
date. 





List of Specifications published during the week ending 
3rd November, 1877. 


2, 2d.; 1167, 6d.; 1176, 6d.; 1198, 6d.; 1241, 2d.; 








1251, 6d.; 1258, § 
1286, 6d.; 1283, 
1298, 6d.; 1294, 6d. ; 
1310, 2d.; 1312, 6d.; 


6d.; 1285, 6d.; 
» 2d.; 1295, 2d.3 1297, 2d.; 
j, 6d.; 1307, 6d.; 1308, 2d.; 

2d.; 1316, 4d.; 1319, 4d.; 
1321, 6d.; 1322, 2d.; 1327, 2d.; 1330, 6d.; 
1331, 2d.; 1332, ’ .3 , 2d.; 1344, 2d.; 1345, 2d.; 
1349, ud.; 1353, zd.; 1356, od.; 1360, 2d.; 1361, 6d.; 1362, 6d.; 1364, 2d.; 
1365, 2d.; 1367, 6d.; 1363, 2d.; 1369, zd.; 1370, 4d.; 1371, 2d.; 1391, 2d.. 
1404, 2d.; 1421, 6d.; lazz, dd.; 1511, bd.; 1554, 8d.; 2214, 1s. 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding ls, must be 
remitted by Pust-otlice Urder, made payable at the Post-ofhce, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office oy 
Her Majesty's Commissioners of Patents, 





742. Raitway Travellers’ ALBUM AnD Guipg, C. De Crelle.—Dated 22nd 
February, 1877.—( Aut allowed.) 2d. 

In this are grouped information about the line of railway, description 
of the localities iu succession, and advertisements relating to the neigh- 
bourhoed of the places traversed. 

760. ApvertisinG, C. J. and F. 8. Guy, and W. H. Dale.—Dated 24th 
February, 1877.—(Not ailowed) 2d. 

The folding screens fur excluuing draughts are utilised for advertising ; 
the wings beimg variously divided and hinged for the purpose. 

7O1. Dramacx PLovcns, 4. Vv. Cuppaidge.—Dated 27th February, 1877. 


A surface sock is fitted on to the nose of the ploughshare, having a 
series of notches to receive the back edge of a vertical or oblique coulter 
blade fitted adjustably to the draw bar, and extending below the sole 
plate and sock. For under cutting a coulter blade is used, having two 
lateral blades at its lower extremity. A hand coulter blade is also 
devised for places inaccessible to the plough. 

792. Sinkine Fisuine Nets, R. Corrin.—Dated 27th February, 1877.—( Not 
allowed. 5 

Oval poor are fitted to the bottom of the net by a line passing 
through a central hole in them and being on a levei with the bottom rope 
of the net. 

793. Errervesctne Drinks, H. Bracy.—Dated 27th February, 1877.—(Not 
allowed.) 2d. 

A gaseous liquid (like seltzor water) is combined with wine, syrup, 
or spirituous liquids, 

'795.jWaTER WasTE PreventERs, 7. H. P. Dennis.—Dated 27th February, 
1877. 4d. 

This relates to improvements on No. 431, of 1874. A box is affixed to 
the short leg of the syphou ; the plunger fits into this und is acted on by 
a lifting (instead of 4 plunging) motion, by means of a lever and pull, 
The entire contents of the service fuot are delivered on the plunger 
being lifted. 

796. Piue Tarps anp Vatves, J. Milnes.—Dated 27th February, 1877. 


The openings through the body of the trap that the pipes are coupled 
to are arranged so that the bottom of the orifice on one side is above the 
top of the orifice on the other ; there are corresponding holes in the tap 
and the area of flow is not curtuiled in the tap. Again, a loose seating 
is adopted for the mushroom wheel screw vulve, so that, on leakage 
occurring, a new seating can be replaced at once without removing the 
valve, 

799. Stream Enaines, H. H. Murdoch.—Dated 27th February, 1877.—(A 
communication.) Ud. 

This ists in arrang t of the cylinder with oscillating valves 
removable with their chests, which are «a prolongation of the steam pipe 
and the exhaust pipe; making the cylinders so as to allow of unequal 
expansion of the body and jacket (by means of mdia-rubber and a 
metallic ring); effecting the distribution of steam by tappet valves ; cover- 
ing with an ordinary slide valve an oscillating valve, the rod of which 
passes through a stuffing box parallel to the rod of the slide valve, and 
which is actuated by the governor ; use of rotary valves instead of the 
oscillating valves above mentioned. 

803. Cur anp Saucer, 7. L. Scowen.—Dated 28th February, 1877.—(Not 
allowed.) 2d. 

The cup has a saucer attached to it, the rim of which is turned upward 
and inward to retain a certain amount of liquid in drinking or pouring 
out, : 

805. Porrery, W. Boulton.—Dated 28th February, 1877. 6d. 

‘The protile is connected to one end of a lever wnose other end is placed 
in one of several holes in the face of a centre piece pivotted in a frame 
carried by a socket frame, the rear of the frame carrying a counter- 
balance weight. A depending rod ts the lever with a treadle. In 
one modification the centre pieces are carried by shafts vertically in the 
socket frames, and a horizontal motion is given to the profile levers by 
means of under levers connected to the shafts and actuated by a rod. 
For oval, or like shapes, a bottom mould is used, moving in a groove or 
slot, and a revolving profile brought down by a treadle arrangement. 
806. Lace, J. G. Wilson.—Dated 28th February, 1877.—{A communication.) 

—(Not allowed.) 2d. 

This relates to manufacture of lace with an ornamental edging of 

fringe. 











809. Dress Fasrenina, C. Bayer.—Dated 28th February, 1877.—{A com- 
munication.) 6d. 

This consists of two parts ; a stud with small head projecting from the 
front surface ef one of the article of dress ; and a hollow dome of 
thin metal fixed on the front surface of the other part of the article and 
combined with a small metal plate perforated and stamped up like an 
eyelet on the back,surface. The dome and eyelet are secured together by 
tongues of metal from the former passing through holes in the latter 
and bent down over it in recesses. The stud is received in the eyelet ; 
no hole is cut in the cloth. 


811. oo Power, R. Little.—Dated 28th February, 1877.—(A communi- 
cation.) 6d. 

This consists in use of a mixed expansion fluid, composed of high- 
pressure steam and of hot air, and the gaseous p:oducts of combustion at 
a high pressure and temperature produced from coul or other carbon fuel, 
or crude oils left in distillation of other oils and kerosene, or a mixture 
of these within pressure combustion furnaces. The hot air and gases are 
led or forced from the close furnaces into the close steam boiler, passing 
in jets through the boiler, heating and generating steam, and mixing 
with it, the mixed fluid being led to the engine. 

815. Rarr anv Lirexoat, &., P. Delasala.—Dated 28th February, 1877. 


A raft is formed of flexible, buoyant waterproof material, strengthened 
with boards of pine or the like, in such a way that it may either lie flat 
on the surface, or, while floating, be drawn together into the form of a 
boat. Boards are secured on opposite sides of the canvas by means of 
closed hollow tabea, or connections of wood or other material inserted 
through perforations made crosswise of the grain. 

818. SutpHate or Sopa anp Porassa, J. Hargreaves.—Dated 28th 
Fibruary, 1877. 6d. 

This relates to making the sulphates by direct action of sulphurous 
acid, air, and water vapour on chloride of sodium and potassium. Steam 
is used to damp the chlorides, which are passed through rollers, then by 
means of an Archim n screw to the mixing chamber, into which 
exhaust steam is admiffed. To prevent adhesion of the chlorides to the 
drying plates and the compressing machinery, a thin layer of dry chloride 
is interposed, coming from a hopper with serrated vistributing roller. 
Two rows of stampers are raised by cams and let fall on the chloride. 
‘Lhe products of bustion are passed into the drying oven over the top 
of the drying plates and withdrawn below theirlevel. To obtain stronger 
and hotter gases for decomposition, superheated steam is passed below 
the burning pyrites. 

821. Fcrnaces ror Burnine Strack, F. Hart.—Dated 28th February, 1877. 





6d. 

A boiler is formed of an upright cylindrical shell, closed at top and 
bottom, and a drum within it enclosing several vertical water tubes, 
there being some water und steam space above the boiler. The furnace 
communicates with the drum at one side below, and an opposite passage 
leads to the chimney. ‘The shell forms on the turnace side a hanging 
bridge, under which is a grated ashpit ; no air, however, can enter from 
under the bars, which project beyond the outer shell and are curved 
upwards. Above the bars is a hopper with narrow channel which widens 
rapidly near where the small coal begins to swell with the heat. Lateral 
fire bars confine the fuel after it escapes from the neck of the hopper, and 
admit air freely toit The air entering with the fire mixes with the gases 
liberated from the fuel, and carries them downwards amongst incandescent 
fuel, from which the gas has been already driven off. (A construction for 
kitchen ranges, &c., is described.) 

822. SicuTinc Orpnance, L. K. Scott.—Dated 1st March, 1877.—(Not 
proceeded with.) 

This relates to revolving sights, consisting of a foresight and backsight, 
so connected by a metallic rod that when the latter moves into an upright 
position the former moves with it intoa like position. The backsight 
has a hinged flap and slides which can be laid down into a horizontal 
position on the bar, also a piece of metal attached to the bar, which can 
be moved into a vertical position when the gun wheels are not on a level. 


824. CoLtectine anv Puriryine Sewace, R. Turnbull.—Dated 1st March, 
1877.—(Not proceeded with.) 6d. 

This consists in use of a rectangular tank with (say) three transverse 
divisions successively lower; the second last compartment is a filter of 
coarse sandstone, with grating at bottom above an opening in the higher 
of its sides : and the last is a filter with layers of freestone, gravel, sand, 
and charcoal, an inclined tray at top, and a bottom grating through which 
the sewage water passes to a testing tank. The sewage passes from the 
first tank to the second through a grating at the top of the former, 
extending from its lower vertical side to a downward projecting tongue. 
In the test tank two tongues form a trap for gas, and a pipe leads from 
the space between them to a small test pump. 


825. SEPARATING AND FEEDING PaPERTO PRINTING AND OTHER MACHINES, 
J. Cumminy. —Dated lst March, 1877. 6d. 

This consists chiefly in use of a revolving roller with a feeding band of 
vulcanised rubber passing round it and around one or more other rollers, 
along with a stationary adjustable retarding surface of vulcanised rubber 
slightly in advance of the tirst roller, which surface prevents the moving 
forward of more thn one sheet ata time. The pile of paper rests on a 
holder consisting of two boards fixed step-like on brackets centred on a 
horizontal shaft, which brackets have counterbalancing weighted arms 
extending downwards. 

828. Barus, J. Dodd.— Dated 1st March, 1877.—(Not allowed.) 2d. 

‘This relates to nickel plating an irou or copper bath by electric force, 
832. one ag Foze, F. Wirth.—Dated lst March, 1877.—(A communi- 

cation. 

This comprises a bolt casing and catching base plate, a priming screw, 
and a needle bolt with steel needle, frangible lead pin, two catching 
needles, and a safety device consisting of a brass wire. On firing, the 
resistance opposed by the rifling of the gun bore causes the lead pin to 
be broken. The needle holt 1s pushea back and the two catching 
needles catch the base plate. Through rotation during the trajectory, 
the needie bolt is loosened sv that at the least resistance it is pushed for- 
ward and causes an explosion. 

834 Drivine Paintinc Macuinery, &c., C. Pollard.—Dated 1st March, 
1877.—(Notatlowed.) 2d. 

To vary the speed without stopping, a pulley is fixed in the end of the 
driving shaft with two or more V's turned into it, and at right angles a 
circular plate with grooves receives the pulley and gives biting friction. 
The pulley can be pushed cowards or from the centre. 

837. Screws, A. V. Newton.—Dated 2nd March, 1877.—(A communica- 
tion.) 10d. 

This relates to metal screws having nicked or slotted heads. The 
screw blanks are introduced into an elevated hopper, from which they 
are lifted by a rotating device and placed with head uppermost in a 
slotted guide, which conveys them singly to a drop tube ; from the buse 
of this they are taken by a vibrating carrier and passed shank foremos 
in line with a supply tube, along which they are pushed, and projected 
one at a time by a plunger into the chuck, which holds them while being 
screwed, A centreing device then bears on the screw blanks, and the 
screwing dies are advanced tu cut the screw blank (the chuck being 
rotated). The dies then open and the chuck liberates the screw blank. 
A similar feeding device conducts the screws, head foremost, to the saw 
which cuts the nick in their heads, which latter are then shaved by 
means of a toolon a rest at one side and in front of the chuck which 
holds the screws while being nicked. 

838. Axce-Boxes, J. Drummond.—Dated 2nd March, 1877. 6d. 

The shell consists of a body casting, and a front plate to be bolted on 
it. The grease chamber is formed below and at one side of the space 
occupied by the axle journal, and the lid is at the side (instead of in 
front). When the axle bar has been got in, a curved plate is inserted to 
cover the lower part of the cavity below, and keep the grease up to the 
journal. At the inner vertical face of the box there is a movablo wooden 
shutter for excluding dust; it has a circular aperture fitting easily on the 
shoulder of the axle, and can move up or down a little in its pocket. 
839. PortaBLe Hyprav.ic Rivetrer, M. Scott and J. Rankine,—Dated 

2nd March, 1877. 6d. 

Within (say) the boiler and over the part to be rivetted is an abutment, 
on a girder connected with a corresponding girder for the rivetting tool 
outside by bolts passing through empty rivet holes or special holes in 
the shell of the boiler. The tool is actuated by a small hydraulic ram, 
and the 1 ted with this derives its force froma steam 
boiler ; two pistons, one (say) double the other, being connected by a rod 
and the larger cylinder being operated by steam, while the smaller receives 
water from a force pump, and is in communication with the ram. 

854. Praitine or Fotpine Fasrics, J. A Tracy.—Dated 3rd March, 1877. 
—(Not proceeded with.) 2d. 

A back knife goes down on the material, a front knife recedes, rises, 
and then advances, carrying the fabric against and over the back knife 
forming a pleat. ‘the back knife then recedes from under the front knife 
and rises slantingly. The first knife is then made to drop and press the 
fabric on the table, the presser plate rises and releases the fabric ; then 
it goes forward and is pressed down again, the presser pipe is then 
withdrawn again, and the presser plate moves back, carrying the pleated 
fabric with it. 

851. Evecrric TeLecrarn, F. Tommasi.—Dated 2nd March, 1877. 10d. 

In the sending instrument, by pressing down a spring knob, a ratchet 
wheel is moved round one-eighth of a revolution, and therewith (through 
gearing) an india-rubber nave having four radial springs which pass over 
platinum plates arranged in a groove of india-rubber; the result being 
that at each dep two ive waves of current of opposite 








designation are sent into the cable. Several such knobs may be used in 
combination ; for the Morse code two are used, In the receiving imstru- 
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agnetised steel bar is finely pivotted at its middle 

between two vertical steel pivots in a fork ; and the centre of rotation is 
of the an electro-magnet formed by a 

round it. An interrupting relay is 
80 after each contact the circuit of current from a local 
between the magnetised bar and two springs, is broken 


automatically, and contact is made between a second and stronger local 
pile and the receiving apparatus. There is also mechanism for | a 
ons a 


red and a blue dot on a'strip of paper at will. By two combi 

dot and dash may be suammated « or any number of ciphers may be com- 

posed, each 
. Prorsctinc TeLecraPs CaBLes FROM Insects, 7. E. Glover.—Dated 
8rd March, 1877.—(Not proceeded with.) 2d. 

A spiral of lead foil is wound round the core, the upper edge over- 
lapping the lower; and over it is placed a sewing of hemp saturated in 
castor oil. 
$57. Batt anp oTrHEeR Draw-orr Vatves, EF. D. Barker and A. G. R. 

Harris.—Dated $rd March, 1877. 6d. 

This consists in the use of elastic lipped ring valves and valve seats, 
an are separated from each other mechanically, to allow the liquid to 

ow. 


858. Corkscrew, J. BE. Wilson. —Dated 8rd March, 1877. 64. 

This is a corkscrew with two or more screw spikes, and with or with- 
out the central screw. No —s is required, the handle has merely to 
be turned till the cork is exti a 
859. Hor Pressine TextitE Fasrics, J. Wilson and W. Cochrane.—Dated 

Srd March, 1877. 6d. 

consists of a main central drum heated by steam or otherwise, and 
having round its periphery a number of smaller rollers grouped in sliding 
frames, so that they can be pressed against the central drum by pistous 
of hydraulic cylinders placed radially. The cloth, between webs of 
pressing paper, is passed between the rollers and the cylinder. The drum 
may be msed with, and a succession of heajgd rollers be arranged 
horizontally or otherwise, and pressed together. 
860. Treatine We &c., J. Hanson.—Dated 8rd March, 1877.—(Not 

with.) 

The sewage is treated with waste hematite, sulphurous gas, and a mix- 
ture of alum, soda, and black ash refuse, i waters are softened 
with carbonate of potash, or nitre cake. 

861. Manotine, Wrrvoine, &c., G. and BE. Ashworth.—Dated 3rd March, 
1877. 6d. 

The two rollers are actuated by means of external and internal spur 
wheels, gearing with pinions on a driving shaft, entire bearings of extra 
length are . _The bearings of one roller are mounted on levers acted 
on by the parts which furnish the weight or pressure, the fulcra of the 
levers being in a line witha point in the pitch line of the spur wheel on 

is roller. In rising and falling, the roller moves in a curved path with- 
out interfering with the action of the gearing. The force of the springs 
(when such are used) is regulated by means of a rocking shaft, with crank 
arms, which, as the shaft is turn tighten or relax the springs. The 
framing is made with castors. Again, electro-plated or other metal 
rollers are heated by means of gas, a burner being mounted loosely on 
the (bored) shaft, so as not to turn with it. 

862. Rorary Sream Enorves, J. Apperley.—Dated 3rd March, 1877.— 
(Not proceeded with.) 2d. 

The steam is superheated during its passage to and through the 
engine. The engine and superheater are combined in one, and consist 
chiefly of an outer stationary casing formed of two concentric annular 
channels (the inner is for superheating steam, and has a series of tangen- 
tial partitions ; the outer is for passage of heated combustible gases) and 
an inner revolving drum with a continuous spiral passage, the inner end 
of which is commanded by a rotary valve. 

823. Conpensep Steam Encines aNp Pumps, W. Hamilton.—Dated 2nd 
March, 1877. 

The steam cylinder is placed in the same axial line with'the pump. 
The inlet steam branch is formed on the centre of the cylinder to admit 
steam dried to the rectangular valve chamber in the middle piston, which 
chamber has its ends slotted across the two adjacent ends of the piston 
for the slide valve to reciprocate across. The piston rod and pump plunger 
are made hollow, and the exhaust steam rushes directly into the latter, 
which acts as condenser. A crank pin on the valve works on a crank end 
of ashaft passed through an elliptical hole in the side of the cylinder to a 
fiy-wheel revolving in the port space of the piston. The hollow plunger 
of the pump has a number of surface condensing cross tubes at various 
radial angles, and the water can pass the plunger and circulate through 
these tubes, in from the inlet water valve chamber and branch 
at one side of the end of the barrel to the outlet at the upper or inner 
end of the barrel near the stuffing-box. 


847. Vert Pec, M. Gregor.—Dated 2nd March, 1877. 6d. 

The peg has au inlet valve, for admission of air, and in a 
between this and the vessel of liquid a filter of cotton wool is placed. 
This passage has a screw cap for easy renewal, and the peg may have an 
outlet valve for escape of any superfluous gas. Circuitous passages may 
also be provided for the air. 

891. Coat Boxes, B. Warner.—Dated 6th March, 1877. 6d. 

To the lid (working on an axis) and on the side facing the handle are 
fixed one or more segments of circles with teeth, into which gear one or 
more segments fixed to the handle, which also works on an axis. Thus 
by moving the handle backwards or forwards, the lid is opened or closed. 
It is always closed in carrying. 

986. Governors ror Marine Enorves, J. G. H. Batchelor.—Dated Sth 
March, 1877. 6d. 

A cylinder with water-tight piston—one side of which is open to the 
atmosphere, and the other connected by a pipe with the water surround- 
ing the screw—is placed at the end of the tunnel ina steamship. Its 
piston rod has a sheave, whereby it _—— (when raised) against a wire 
rope stretched from the cylinder to the engine-room, where it is attached 
to a differentially weighted lever. When the water is at its normal 
height above the screw, the piston and the weighted lever end are at 
their highest position, and the valve (connected by a rod to the lever) is 
fall open. On diminution of the water pressure, the weight causes the 
valve to begin to close. 

924. Agriat Macutnes, H. Balleni and J. W. Payne.—Dated 7th March, 
1877.—{Not proceeded with.) 2d. 

This consists of 2 boat-like frame over a pear-shaped balloon, and sup- 
porting below a car of wickerwork, in which an engine gives motion, 
through rods, to a shaft passing through the middle of the balloon, and 
connected with a fan or propeller. There are also wings, steering appa- 
ratus, &. 

CS. Gene em, W. Bracewell and W. Pickup.—Dated 7th March, 
4d. 

To reduce the length of traverse of the pump piston in compound 
engines, the piston rod of the low- ylinder is cted to a 
crank of about twice the throw of the high-pressure cylinder, the area of 
which is increased in the same pro) on ; the pump piston is then con- 
nected to the piston rod of the fig -pressure oleae. 

926. Suutrtes ror Sewine Macuines, J. Warwick.—Dated 7th March, 
1877.—(Not proceeded with.) 2d. 

The thread from the reel is conveyed down a slot round the usual bar, 
then across the shuttle in the usual hook, then between a flat spring and 
the inside of the shuttle, then down the curved slot secured in No. 2642, 
of 1876. The flat spring is of special form, and can be forced backwards 
or forwards. 

92'7. Drtvise Waeets or Locomotives anD Permanent Way, A. M. 
Clark.—Dated 7th March, 1877.—(A communication) 6d. 

The wheel has eo ge spring-seated teeth to engage with a 
(side) rack rail on inclines. h tooth has a small spring catch to 
engage with lugs in a circular groove in a concentric plate, and hold the 
tooth withdrawn within the wheel; this occurs when the teeth are 
driven inwards by a plain length of rail at the end of the rack rail. The 
catches are released by —— the plate containing the lugs, which is 
fitted to rotate on the boss. hen the brake is released the plate is 
returned to its original position by circularly-arranged springs, bringing 
the lugs again in line with the spring catches. 

Coe, Howes, R. Adam.—Dated 8th March, 1877.—(Not proceeded with.) 


This consists of a disc in a closed casing, with peripheral teeth straight 
on one side and inclined on the other. A jet of water with high velocity 
strikes, at nearly a tangent, the straight side of the teeth, and the water 
escapes at an opposite point of the casing. 

O80, hasten For Steam Enornes, F. D. C. Pinto.—-Dated 8th March, 

This relates to a link motion, consisting of a lever (with curved slot) 

ted on a stati y trunnion, and caused to illate thereon by an 
eccentric. A block in the slot, jointed to the slide connecting-rod, can 
be moved to either hand by means of a rack and pinion, thus varying the 
atroke of the slide. The cover of the (rectangular) slide is made with a 
projecting rib all round its e, and a groove in this receives a band of 
packing and a pressing bar; the edge of the slide jacket itself is made to 
enter this groove. By means of setting screws which press on the bar, 
and screws which hold on the cover, its position is adjustec to bear on 
the slide with the required pressure. A boss attached to the slide projects 
through a slotted hole in the middle of the cover, and to this boss is 
jointed the rod for working the slide. 
O81, Commemme Smoke in Furnaces, L. Gooder.—Dated Sth March, 1877. 

Cold air is admitted direct into the body of the coal through a grate in 


the dead plate, which plate is made hollow and provided with a swing 
door, The door is opened by means of a worm or cam attached to the 














furnace door, which projection, on opening of the latter, actuates a lever, 
at one end of which is a chain passing overa pulley to a float in a vessel of 
fluid, while the other end is connected to the door of the dead plate. 
The float fills as it descends (through a hole in the bottom) On the 
furnace door being closed, one end of the lever lowers slowly (aided by a 
weight) into its normal position, the float gradually rises to the surface 
again, and the door in the dead plate is gradually closed. 

932. PROPELLING MACHINERY AND CONCENTRATING Motive Power, J. IV. 

Peirce. —Dated 8th March, 1877.—(Not proceeded with.) 2. 

This relates to an arrangement of two loose grooved pulleys on an axle, 
having ratchet teeth on one of their sides, in which pawls can be made to 
work and fix the pulleys on the axle. They are connected by chains with 
springs, and the tension of the spring in stopping is used to start the 
vehicle again. 

933. Vestitatine Burvpines, Carriages, &e., J. £. Ellison.—Dated 8th 
Mach, 1877. 6d. 

The aperture used is made larger on the inside than the outside. 
Intermediate chambers are inserted, having sides of wire gauze or the 
like material, and containing charcoal or any porous non-conducting 
material. 

934. Bicycies, R. E. Howerd.—Dated 8th March, 1877.—(Not proceeded 
with.) 2d. 

This consists in a plan whereby the rider can shift his position to or 
from the fork without rising. On a plate fixed on the back bone is 
another with rollers, and two clips to cllp the edges of the bottom plate. 
On the top plate is fixed the saddle spring. The runner plate can be pulled 
forward by a chain in front, passing under a pulley to the steering bar, 
and can be fixed in position by a spring catch taking into notches, 
which catch can be lifted off by a lever, when the rider wishes to move 
backwards. 

937. Cottar ror Horses, &c., L. L. Atwrood.—Dated Sth March, 1877. — 
(4 communication.) 4d. 

The pads are attached to a flexible rim fermed, eg., of a leather tube 
containing a piece of rope, and they ure connected at the bottom by a 
strip which projects from and forms part of the rim. They have straps 
and buckles at the top. 

938. Tor or Cover ror IxK Borrces, 
March, 1877.—( Not proceeded with i. 

An annular cap retained on the neck is fitted to rotate, and within it is 
pivotted by one end a shutter curved to leave a free opening through the 
cap when moved to one side. A stud on the mouth of the bottle engages 
in a radial slot in the free end of the shutter, so that on rotating the cap, 
the shutter is traversed across the opening. 

939. Kitchen Rawnoes, Fire-piaces, &., R. C. Anderson.—Dated 8th 
March, \877. 4d 

The bottom of the fire-place is made capable of sliding up and down (to 
vary the fuel space); and it is supported by cams on a shaft operated by 
a worm and wheel with attached handle. 

940. Burross, J. McN. Rimington.—Dated 9th March, 1877.—(Not pro- 
ceeded with.) 2d. 

This relates to a furniture button (for attaching antimacassars, &c.), 
the shank of which is a piece of wire twisted spirally ; one end is attached 
to the back plates, the other sharpened to a point. On turning the 
button, the convolutions of the shank are made to pass through the 
antimacassar and into the article of furniture. 

941. Ramtway Wacons, J. Johnson.—Dated 9th March, 1877.—(Not pro- 
ceeded with.) 2d. 

Movable flooring battens are provided, being framed together by iron 
plates and the frames hinged to the bottom of the wagon. They are 
turned down for cattle, and up for goods. 

942. Siipine Seats ror Rowixe Boats, anp LuBRICATING APPARATUS, 
A. Edwards.—Dated 9th March, 1877. 6d. 

Under the seats are fixed longitudinal bars travelling on rollers which 
turn on centres fixed to the boat. The extent of travel is regulated by 
means of flexible straps before and behind, capable of adjustment. In 
another arrangement, grooved strips under the seats slide on metal bars ; 
and, for lubrication, an oi! saturated sponge is placed in a recess in the 
groove near one end. Fitting into the recess (below the sponge) is 
arranged a short longitudinal scraper, one end of which fits on the upper 
surface of the bar on which the seat slides, while its other end is formed 
below in the shape of a roller resting on the bar; the upper side is 
supported by a pin or screw which prevents its rising. In one direction 
of motion the oil is admitted on the bar, in the other the surplus is 
scraped off and returned to the recess. 

943. Sewinc Macuines, W. Jackson.—Dated 9th March, 1877. 64. 

This relates to improvements on No. 2081, of 1874, and chiefly facilitat- 
ing sewing round the toe of a boot or shoe with or without changing the 
position of the needle of the arm. A cam on the main shaft works in con- 
nection with a pin and lever, moving a rack and wheel work which és 
attached to the looper or thread conductor. 

944. Grass Frrxaces, A. C. Stevenson—Dated 9th March, 1877. 6d. 

This relates mainly to improvements on No, 1297, of 1876. An ordinary 
cupola or enclosed fuel burning furnace is constructed at the middle of 
one side only of the improved glass heating reverberatory furnace. The 
front side (now without cupola)is made with two working holes and 
drawing off waste gas flues between them, with fire-brick dampers on 
these outlet flues. A flame-deflecting arch is formed from the upper part 
of the cupola bridge, curving downwards and outwards over the glass 
melting furnace. Two new holes are formed in the back wall, one on 
each side of the cupola, and fitted with stoppers for charging the moils. 
945. Contixvous Ramway Brakes, R. Kendall!.— Dated 9th March, 1877. 

6d. 









&c., W. T. Woodruf.—Dated Sth 





~ 





This relates to arrangements for taking up the slack in the parts con- 
necting the brake apparatus of one carriage with another, and consists 
chiefly in fitting under a carriage, e.g., a vertical lever with flat top (like 
a T), in the middle of which are connected horizontal rods passing fore 
and aft, so that when the flat top takes an angular position relatively to 
the rods the raised corner gives a larger sweep than that of the middle of 
the flattop. The brakes for all the carriages may be actuated either by 
a steam cylinder on the engine or tender, or from the guard’s van from 
the power of one of the wheel axles. The T lever has counteracting 
releasing spring appliance. 

046. Sroprers ror Borries, 7. Benson.—Dated 9th March, 1877. 4d. 

The stem is made with the form of an inverted truncated cone, and 
between it and the inside of the neck is a packing of caoutchouc, which 
is distended against the neck by descent of the stem. The stopper may 
be sccured by a wire or chain, with (in some cases) a lock. 

94'7. Lockinc Apparatus For Raitway Sicnat Levers, G. Edwards.— 
Dated 9th March, 1877. . 

In one arrangement there is jointed to the lever a horizontal bar 
moving in guides, and having a long slot, most of which is straight, but 
at each end there is a small portion cut obliquely. In this slot works a 
stud on a vertical sliding bar connected with interlocking gear. On 
moving the lever from its normal position, the vertical bar is at once 
caused to slide, working the locking gear; and no unlocking is effected 
till the lever reaches the end of the stroke. In another arrangement, a 
notched bar is used with three-armed lever attached to the locking gear. 
948. Ramway Wueets, £. A. Jeffreys.—Dated 9th March, 1877. 10d. 

This consists in use of metal key rings inserted in a groove (formed at 
an angle) in a reduced portion of the inner periphery of a railway wheel, 
with part of the ring projecting and fitted against a retaining or other 
appliance, or against the centre itself ; use of keys within and between 
the periphery of the boss and the inner periphery of the washer, which 
holds the centre of the disc wheel in place ; making the bosses much 
wider than usual ; use of an extended washer from the boss to the tire. 
949. Permanent way or Rattways, J. H. Johnson.—Dated 9th March, 

1877.—(A communication.) 6d. 

This is based essentially on the union by interlocking of two twin 
pieces termed the longitudinal flanges or sleeper, and one or more trans- 
verse pieces acting as chairs, the one being passed through or over the 
ether and then turned round, after which the whole is completed and 
secured by simply placing in position the rail proper provided with a head 
forming the working surface. 

950. Varnisn, Paints, &., M. Williams.—Dated 9th March, 1877.—(Not 
proceeded with.) 2d. 

Steam or hot air (or other gas) is used for melting or beating the gums, 
and other ingredients used. 

951. Cancetiino Postace Stamps, C. BE. B. Childers.—-Dated 9th March, 
1877.—(A communication.)—(Not proceeded with.) 2d, 

The marking is done by means of platinum wire suitably bent, and 
made incandescent by a battery current. 

953. Frisisnixc Printep Sueets, J. Morris.—Dated 9th March, 1877.— 
(Not proceeded with.) 4d. 

This relates to improvements on No. 1746 of 1868, and 1728 of 1872, viz., 
letting the powdery matter fall directly on the rolls in a shower, removing 
ink, set off, and powdery matter from the rolls by cylindrical brushes in 
contact with these, and cleaning the brushes by means of an adjustable 
straight edge of metal ; using troughs for the ink, &c.; guiding the sheets 
by a series of adjustable needles, &c. 

954. Iwpartixc To Grass, &c., Intpescence, W. R. Lake.—Dated 9th 
March, 1877.—(A communication.) 4d. 

Glass is subjected to water containing 10, 15, or 20 per cent. of hydro- 
chloric acid, in a temperature of 120 deg. to 150 deg. C. or more, and 
under pressure of 2 to 5 or 6 atmospheres. 


955. Sream Generators, H. 8S. Barron.—Dated 9th March, 1877.—(Not 
proceeded with.) 2d. 
This relates to apparatus in which liquid, having a higher boiling point 


than the water to be evaporated, is interposed between the water and 
the fire or products of busti 








957. Ramway Rais, R. P. Williams.—Dated 9th March, 1877.—( Void.) 
2d. 


This relates to an improvement en No, 2065 of 1876, viz., forming the 

rails while hot into a pile in a close chamber to which steam is admitted 

(to toughen them and make them less liable to rust). 

958. Emnossep Fasrics For WALL Decorations, &., F. Walton.—Dated 
9th March, 1877. 4d. 

A composition, of which boiled oil is the chief ingredient, is spread on 
a fabric, and while the composition is still soft an ornamental pattern is 
embossed. Then the material is hardened by hanging some time in 
a heating chamber. 

959. Cocks anv Taps, G. EB. Hardistry.—Dated 9th March, 1877, 6d. 

In a ball cock-(on this system) the outlet orifice at the end of the 
supply pipe is closed by a ball pressed against a ring of vulcanised india- 
rubber contained in a recess round the outlet passage, by means of a 
metal stem moved by the lever which carries the float (which has a bent 
part resting against the stem). When the float drops, the water forces 
the ball from its seat and flows past through co: tions in the cap, to 
the outlet orifice. Taps are also formed with a ball kept up against an 
elastic seat by a coiled spring and pressed back by a rod worked by a 
lever or screw, when water is to be let pass, 

962. Sucrries For Looms, S. Moorhouse.—Dated 10th March, 1877. 44. 

The shuttle is made of a framework of metal consisting of four or more 
longitudinal strips connected at the ends, and in outline like an ordinary 
shuttle. The skeleton may be strengthened with ribs and longitudinal 
plates of thin metal. The internal arrangement may be like that in an 
ordinary shuttle. 

963. Suaprina, Movtprne, AND PLaNtna Surraces, C. M. Lloyd.—Dated 
10ith March, 1877. 6d. 

The cylindrical cutters used are made of emery compressed to solid 
form, and with their faces then cut to the profile or design of the surface 
they are meant tocut. They are mounted in adjustable bearings over a 
sliding horizontal table on which the substances are placed. The rollers 
are easily changed by means of a screw and a recess on distinct portions 
of the spindle. The bearings are arranged to slide on segmental 
supports. 

964. Scourinc, BLeacnine, and DyxinG Yarns, A. 8. Byers.—Dated 
10th March, 1877.—(Not proceeded with.) 2d. 

The yarn is guided in spiral coils transversely over guiding and drawing 
rollers mounted longitudinally within and above the cistern eeege | 
greater shortness of cistern); and the cistern is made duplex, wit! 
separate sets of rollers, the yarn being passed through the two con- 
secutively. 

965. Seanners orn Wrencues, W. P. Fox.—Dated 10th March, 1877. 4d. 

This consists in fitting a knuckle trigger or plate on the upper part of 
the body by means of a screw pin, the stem of which is encircled bya 
spring abutting against a shoulder in the plate and the h of the 
screw. The working face of the plate has ratchet teeth to engage in 
teeth on the edge of the bar forming part of the movable jaw, and hold 
this when pushed in to fit the nut. The plate has a knuckle below to 
engage under a lip on the body of the spanner, also a tail piece which is 
pressed to disengage the teeth. 

9066. SeParatine Fivip prom Souip Portions or Sewaor, Peat, & , 
W. C. Sillar.—Dated 10th March, 1877.—{ Not proceeded with.) 2d. 

The matter is placed in a cylinder over a layer of straw or other filter- 
ing substance, and compressed by a piston subjected to per i 
968. Covr.tye anp Uncovptina Rattway Carriaces, J. H. Hitchiner, 

J. H. Oddy, and G. 8. Watlis.—Dated 10th March, 1877. 6d. 

A shaft (with external levers) is mounted under the buffer at each end; 
it has two square tappets, one aide of which rests mie a spiral spring, 
which keeps the shaft in the required position. It has also a levered 
tappet near the centre with groove at back, A catch hook at each end of 
the carriage drops into its groove on the levered tappit of the next 
carriage, and is thus secured. For uncoupling, the external lever is 
turned, and the lever tappet then raises the catch hook clear of the 
tappet. 

969. Wasurno, Wrinaine, anp Mayauine, W. Smith, W. Marks, and 
W. A. Midgley.—Dated 10th March, 1877. 6d. 

For applying pressure to the rollers, a shaft is fitted above, having two 
collars near the middle into which are fixed the ends of two spiral sprin 
(on the shaft) whose other ends are secured to levers centred on the t, 
and resting on sliding blocks which form the journal of the top roller. 
By turniag a worm which gears with a worm wheel, the shaft is made to 
uncoil the springs so that the levers press on the sliding blocks. Again 
by gearing connected with the spur wheels for driving the rollers, a 
partial rotary motion, right and left, is imparted to the dolly. 

970. SappLes anD Harness, W. R, Lake.—Dated 10th March, 1877.—(A 
communication.) 64d. 

Buckles are fitted at each side with an arrangement for carrying a 
volute or spiral spring making the connection elastic. A similar 
is attached to the outer part of each of the two corners of the stirrup, 
and the foot plate can slide up and down in the stirrup while resting on 
the springs. The stirrup bar is also detachable from the saddle in case 
a rider should be thrown and his foot remain in the stirrup ; the top of 
the bar slides in a segmental groove and has a resting on a sickle- 
shaped piece pivotted so that when the bar is pulled vertically downwards, 
the front end of the sickle rests against a stop, but when the is 





pulled backward beyond (say) 40 deg., the bar presses against the other 
unsupported half of the sickle and is released. 
971. Fire-arms, W. R. Lake.—Dated 10th March, 1877.—(A communica- 


tion) 6d. 

To ‘dincinish the effect of recoil, a movable plate or hood is arranged at 
the butt end of the fire-arm, suitably guided and connected with a spring 
in the stock. This recoil plate may be counected so as automatically to 
move a rod communicating with the hammer or other part, making it 
change its position 
973. Furnace Appuiances, M. H. Smith.—Dated 10th March, 1877. 6d. 

This relates to connecting each alternate bar with a cross draw bar, 
and the remaining bars to a second draw bar ; the two draw bars being 
attached to levers or links operated by a double tappet, which, in revolv- 
ing, draws the sets of bars out and moves them in alternately. Again, 
auxiliary back grids or grates are mounted on an axis so that (with a rod 
handle, &c.) they can be tilted for removal of ashes, Bars are made 
of equilateral triangle section, and capablé of rotation on their axis (to 
present a new bearing), 

975. Supp.yive Foet To Borer Furnaces, C. Smith.—Dated 10th March, 
1877.—(Not proceeded with.) 2d. 

This consists of a hopper with cylinder below it having o above 
and below, and a rotating cylinder inside, with a chamber, which is 
alternately charged from the hopper and discharged into the furnace. 
976. Traps ror Sewer Gas, J. C. Schofleld.—Dated 10th March, 1877.— 

(Not proceeded with.) 2d. 

In the (circular) “ well” or gulley is a “‘ pan” in form of inverted cone, 
with flange above resting on a ring of india-rubber, and having a gas- 
tight flap door below closed (after entrance of water to the gulley) by a 
counterbalanced lever or a spring. 

978. PorTaBLE APPARATUS FOR MAKING AND BoTTLING AERATED WATERS, 
W. Bull —Dated 10th March, 1877.—( Not proceeded with.) 2d. 

This consists of a strong oak vessel divided into compartments which 
may be connected. One or more compartments are charged with 
alkaline, and others with acidulated liquid, and by means of a small 
force pump, air, gas, or liquid in some chambers can be forced into others, 
where the liquid and gaseous contents are violently agitated by beaters. 
The bottling mechanism is like that of No. 1751, of 1876. 

Q'79. SicNaLLino in Mrves, A. C. Bagot.—Dated 12th March, 1877.—(Not 
proceeded with.) 2d, 

An electric current from a transmitting instrument at the bottom of 
the shaft passes first through an indicating dial there, then through a 
similar one at the bankman’s station at the top, where there is another 
transmitting instrument to actuate a receiving dial at the bottom. 

980. Manuracture or SHutrLe Tonoves, Knire Buapes, &c., W. Nichol- 
son.—Dated 12th March, 1877. ° 

This consists in making the tongues, &<., from rolled plates of metal 
of suitable section by use of stamps and dies. 

981. Disconnectine Pote Cuarys or Straps or Ventcies, V. 2B. Holder. 
—Dated 12th March, 1877.—( Not proceeded with.) 2d. 

The rings on each side of the pole cap are made with a hinge, the ends 
of the movable parts being shaped as tenons to enter two mortices cut 
out of the pole cap. The pole cap is made hollow to let a piston with two 
pins (to pass through holes in the tenoned parts of the ring®) work freely 
in it; the piston acts against a spring at its back, and for disconnecting 
ace gga Dated 12th March, 1877. 

. Heatine Water, &c., F. Hocking.—Date ‘arch, A 
Fie consists of a series of tapered annular vertical spaces (being water 
spaces) and heating spaces alternating with them. @ former are con- 
nected below and jabove with a supply and discharge pipe, while the 
heating spaces are open to a heating medium, such as burners or a 
flregrate, and they have a cover or chimney above. The arrangement 
can be adapted as a condenser or refrigerator. 
986. Ever-porrep Peno Cases, W. B. Wiley.—Dated 12th March, 1877. 
4 


d, 
The pencil case is made with a solid point and with three internal 
eysings, wasn outer ends press against the inside of the point near the 
end, and which are bent inwards at a short distance from the end, so as 
to put clastic pressure on the lead. 

987. Bopein anp FLver SPinnine Macuinery.—Dated 12th March, 1877. 


6d. 
A conical or cap-like prominence is formed on the underside of the boss 
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of the inverted flyer, and a corresponding hollow on the copping rail, and 

a soft substance, like flannel, is inserted between, giving the necessary 

drag on the thread as it passes down from the rolls through the eye of the 

inverted flyer to the bobbin driven by the spindle. 

988. StupBine or Rovine ery &c., G. Knowles, jun., and A. Higgins. 
-~ Dated 12th March, 1877. ' 

Instead of using the ordinary bobbin ine notches at its lower end) a 
simple tube of paper or other substance is placed on the braid tube, and 
on this the material is wound. 

904. Pastina anp Arracainc Lapers, B. Leman.—Dated 13th March, 
1877.—(Not proceeded with.) 2d. 

The ting jare suppurted on india-rubber covered rollers (to press and 
smoothe the labels), mounted in slots in the spokes of a wheel, which 
carries them round {a part-cylinder lined inside with india-rubber. In 
this part-cylinder ts an aperture through which the label passes from the 
pasting roller to come in contact with the tin. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


THE reduction in the output of finished iron, which I had last 
week to report, more than continues. Difficulty is experienced in 
getting orders in almost all the departments. 

Sheets are scarcely so much inquired for; and makers complain 
of growing competition, which weakens prices. The galvanisers 
report that they experience no difficulty in getting, at £8 per ton, 
singles of a quality to satisfy the bulk of their roofing require- 
ments. But the nominal open market quotation for singles of this 
class remains at £8 5s. The makers of high-class singles are less 
prejudiced by the current competition, and decline to negotiate for 
any order under £8 10s., whilst £9 is the price which they stipulate 
for the quality which they stamp with brands in high repute. 

Only a moderate business is doing in plates. The makers of 
god boiler plates keep the best off for new business proportionately, 
and are booking orders at £10, In common plates there is much 
competition for all new business, and the Belgians are not unfre- 
quently successful ; but they stand no chance when a good quality 

imperative. 

On ’Change in Wolverhampton yesterday and also in Birming- 
ham to-day—Thursday—there was less inquiry for girders and also 
for narrow plates for bridge building, nor was there a better 
inquiry for tank and gasometer plates. The consumers of these 
sorts all complaised that just now the demand is slackening. 

Bars sold but slowly. In this department also makers were con- 
fronted by makers in other home districts and in Belgium. The 
Gelgians are again trying very hard to get their “lin, rounds ” into 
the market of South Staffordshire. They look to do business 
mostly with the chain makers. At present they are not successful. 
Leading cable manufacturers have built up their reputation upon 
a brand of native iron upon which they have the most complete 
reliance, and they are reluctant to risk that reputation by using a 
brand of which at present they know but little. e Belgians 
have sent samples of this description of iron into this district,{and the 
iron has just been tested at leading cable works. There is little or 
no complaint as to quality, but consumers are afraid that the irregu 
larities may be developed in the bulk ; and the experience touching 
earlier consignments of miscellaneous bars increases their reluc- 
tance to order from Belgian houses. Further, the Belgian quota- 
tions—-low though they are—are not sufficiently low to encourage 
consumers to runarisk. The current quotation for these rounds 
in South Staffordshire is £7 10s. 

Messrs. G. B. Thorneycroft and Co., of the Shrubbery and the 
Swan Garden Works, Wolverhampton, have again given their 
employés notice of their intention to close both those works. 

The ironworkers in the employ of the Osier Bed Company, 
Wolverhampton, whose demand for more pay on account of 
certain alterations ordered by their employers in the making of 
some of the tin-plates of the firm threatened the total stoppage 
of the works, have agreed to their employers’ requirements, and 
preparations are now being made for the restarting of the fur- 
naces, 

Pig iron can be sold in only small lots. The stocks of all-mine 
kinds are being reduced only slowly ; £4 is still the quotation, 
easy, for most makes of this kind. Derbyshire and Northampton 
pigs are selling at £2 12s. 6d., and Staffordshire cinder at £2 5s. 
and £2 6s, 

Attention is being drawn to the fact that there are now sixty 
fewer furnaces in blast in this district than there were a little over 
seven years ago, and it is being asked how it is that the quantity 
of coal in the market is larger now, according to published 
statistics, than it was when there were 110 furnaces in blast. This 
is accounted for by the fact that there are now 135 more collieries 
in operation than there were in 1871; and the produce is being 
sent very largely into the midland and neighbouring districts. 

The Earl of Dudley has, on the west side of Dudley, reduced the 
price of fine slack 6d. per ton from the 31st of October, Prices 
now stand at, for best thick coal slack, 4s., and for ordinary 
slack, 3s. 6d. per ton. Prices of coal and lumps remain unchanged. 

A meeting of the Coalmasters’ A iation is convened for to- 
morrow (Friday), at Dudley, to confirm a draught agreement of a 
new wages scale, by which the wages are to be regulated according 
to the Earl of Dudley’s selling price of coal, When thick coal is 
9s, per ton, the men’s wages are to be 3s. per day, and to rise and 
fall 3d. per day for every shilling on the price of coal. The thin 
coal miners’ wages are to be 2s. 6d. per day when thick coal miners 
are receiving 3s., and to rise and fall 14d. for every 3d. in thick 
coal wages. These terms are being opposed by certain collieries in 
the Dudley and in the Brierley Hill districts, where some of the 
men have again given notice for higher wages. But the leading 
employers yesterday expressed the conviction in Birmingham 
that the opposition of the men, such as it is, will be got over. 

It transpired at the meeting of the Mines’ Drainage Commis- 
sioners on Wednesday, that that body are going to apply to the 
next session of Parliament for further powers to amend their Act 
of 1873, under which the commission was formed. They seek 
powers with reference to the election and qualification and meet- 
ings of the Commissioners, the basis of rating, revision of the 
drainage districts, their borrowing powers, the sinking fund, and 
agen of works, They are desirous of making better provision 

or insuring the accuracy of returns of the minerals raised, to 
enlarge their powers as to the arbitrators’ awards, The applica- 
tion as to borrowing powers will relate to borrowing money on the 
security of the rates, and the protection of work will have refer- 
ence to enlarging the Commissioners’ powers over streams and 
watercourses, over stagnant waters, the underground drainage, and 
the prevention of the percolation of water into the mines. ‘Lhe 
Commissioners anticipate opposition from several quarters, 

A good mooring chain order is under execution, It comprises a 
total length of fifty miles, will weigh 1100 tons, and will be 
despatched in 100 ton lengths, Its destination is Germany, and it 
is or Bi at mainly by Messrs, Hingley and Son and by the 
Golds Hill Chain-making Company. 

Splendid one-armed anchors have recently been completed in 
Tipton for the Italian and other Governments, some of them 
weighing five tons apiece. 
little to do, but fair orders are looked for on an early day. 

_Edge tools are steady. An Indian Government order for 10,000 
en is under execution in Wolverhampton and Wednesbury chiefly. 

water, gas, and steam tubing, leading firms are busier than for 
three years past. 
_ Certain heavy chain makers, who for four weeks have been resist- 
ing a drop of 10 per cent., have this week resumed on their em- 
ployers’ terms, 

Mr, Joseph Chamberlain, M.P., has made his award relative to 
the dispute in the nut and bolt trade, which was submitted to his 
arbitrament. He increases the price of certain classes of goods, 
but in the majority declares a reduction varying from 5 to 15 








This week the anchor hands have only. 





rcent. The men have not received the award at all favourably, 
ut there is only little doubt that it will be generally acc . 

The current excitement in the tin market is leading to a little 
apprehension amongst a few consumers in this district, but the 
bulk are disinclined to believe that the recent higher rates are 
likely to be of long continuance, and they are, therefore, not dis- 
playing much disposition to purchase in advance of current require- 
ments, Advantage is, however, being taken by the leading 
consumers of copper of the opportunities which are afforded by 
the public sales to get supplies on terms somewhat more favourable 
than often attends buying in the ordinary market. For example, the 
sale by auction of Wallaroo copper in London on ay was 
attended by a good number of Birmingham men, prominent 
amongst them being Mr. Baylis, of the Birmingham Small Arms 
Company, who was a considerable buyer, and who was fortunate 
in regard to the price of several of the lots. 

Yesterday there was a meeting in the Birmingham Exchange of 
manufacturers in that town and South Staffordshire, and reso- 
lutions adopted touching the recent increase in the railway freights 
upon packages up to 500 1b. 

The colliers’ strike in North Staffordshire is now almost at an 
end, there only being a few hundred men out. All the others are 
at work at the 10 per cent. drop. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE iron trade of this district continues in as depressed a condi- 
tion as ever, and it would almost seem that it is not now a matter 
of price at all, for the extremely low offers which are made in the 
market by needy sellers fail to bring forward buyers with business 
of any moment. The orders which do come into the market are 
mainly for exceptional requirements, and are generally only for 
very small quantities, but notwithstanding this, they are keenly 
competed for, and for prompt delivery consumers can now secure 
north-country makes of common iron at prices which must be 
below the actual cost of production. For forward delivery, how- 
ever, there is not so much keenness in selling at present, and with 
the exception of one north-country house, which have sold a con- 
siderable quantity of iron in this district for delivery extending far 
into next year, there are very few makers who are prepared to go 
beyond the next four or five months, and local smelters have taken 
a very firm stand in this direction. 

The Manchester weekly meeting on Tuesday was again extremely 
dull, and, if anything, north-country brands of iron were offering at 
lower prices than last week, one quotation for forge iron which was 
mentioned to me being considerably below any figure I have ever 
before seen quoted in this district. Lancashire makers, however, are 
apparently determined not to be moved by the keen competition by 
which they are surrounded, and prefer to sell very little rather 
than make further concessions which would inevitably lead to 
an actual loss on the bare cost of production ; and for delivery into 
the Manchester district quotations must still be given at 51s. per 
ton for No. 3 foundry, and 50s, for No. 4 forge, less 24 per cent. 
A few sales of local hematite are being made, which keep makers 
with their present limited production fairly employed, but there 
is no demand in the market to induce them to put on farther plant. 
For g.m.b.’s delivery into this district maker’s quotations range 
about 48s, 3d. to 48s. 9d. for No. 3 foundry, 47s. 9d. for No. 4 
foundry, and 47s. 3d. per ton for No. 4 forge, net cash, but even 
these low prices are not adhered to where anything like orders 
are to be obtained. For other outside brands there is little or no 
inquiry in this district, and the reduction in Scotch has not led to 
any new business of importance in that class of iron. 

The finished iron trade continues in a very weak condition, and 
although the current market quotations remain at £6 7s, 6d. to 
£6 10s, for Middlesbrough bars, £6 10s, to £6 12s. 6d. for Lanca- 
shire, and £6 12s, 6d. to £6 15s. per ton for Staffordshire ditto, 
delivered into this district, for the few orders given out there is 
so much keen competition that business is very difficult to secure 
even at present low rates, and some makers are willing to give 
way a little to secure good specifications. 

The general meeting of the shareholders in the Oatwood Iron 
Company has, I understand, just been held in Manchester, but 
the directors were not in a position to declare a dividend. 

In the coal trade business is still only dull. House fire classes 
of fuel, although they meet with a better inquiry, do not as yet 
move off with the freedom that is usual at this season of the year, 
and it is only a few of the best coal collieries that are at all busy. 
The Manchester firms maintain the advance in prices made at the 
commencement of this month, but the upward movement has not 
been followed in other districts beyond stiffening up prices to the 
full list rates in some of the better classes of round coal, whilst 
for orders in bulk there are still sellers at very low figures. Other 
classes of fuel, owing to the continued depression in all the chief 
coal-consuming branches of industry, are still difficult to move. 
Forge coal is very plentiful in the market, and is offered at ex- 
ceedingly low figures, whilst engine fuel, if anything, is a greater 
drug than ever, and the common sorts are pushed upon the 
market at extraordinarily low figures, the Manchester firms being 
undersold at the late advance in prices. The average quotations 
at the pit mouth may be given about as under :—Good Arley coal, 
10s, to lls. per ton; Pemberton four feet, 8s. to 8s. 6d. ; forge 
coal, 5s, 9d. to 6s. 6d. ; burgy, 5s. ; good ordinary slack, 3s. 6d. to 
4s. 6d. ; and common ditto, 2s. 9d. to 3s. 3d. per ton. 

In the shipping trade there has been a little more doing in some 
quarters, but this branch of business continues very quiet, and the 
prices quoted in the market are extremely low. 

The annual meeting of the South Lancashire and‘ Cheshire 
Coalowners’ Association was held on Tuesday at the Queen’s 
Hotel, Manchester; Mr. Clifford Smith, of the idgewater 
Collieries, the retiring president, occupying the chair. The presi- 
dent in the course of his address alluded to the various questions 
which had occupied the attention of the Association during the 

t twelve months. Amongst these were the oppositions offered 
y the inspectors under the Explosives Act to the loading of 
cartridges by miners in their own houses; the Valuation Bill which 
had been introduced into Parliament without any clause providin; 
for a uniform basis for the assessment of collieries, but which had 
been withdrawn, in consequence of the pressure of public business ; 
the opposition which had been offered to the bills of the 
London and North-Western Railway Company, the Lancashire 
and Yorkshire Railway Company, and the Great Western Railway 
Company, which had introduced clauses affecting tolls, but which, 
owing to the opposition of the Mining Association of Great Britain, 
had been effectually modified, whilst the locus standi of the associa- 
tion to appear in all questions of tolls had been practicaliy sanctioned 
by the referees of the House of Commons. The president also 
alluded to the abolition of the Upper Mersey dues, in which the 
association had taken a prominent part, and a vote of thanks 
having been passed to Mr. Smith for his services during the past 
twelve months, Mr. R. Fletcher, jun., of the Atherton Collieries, 
was elected president for the ensuing year. 

The business done in the hematite market during the past week 
has been limited, and North Lancashire and Cumberient makers 
have not registered many new orders. The demand is quiet, but 
makers experience no difficulty on account of this, inasmuch as 
they are fairly supplied with orders. It is thought by many, that 
in the course of a few weeks a better demand will spring up, and 
that makers will be able to maintain the activity at their works 
which now exists, Comparatively speaking, this district is in a 
favourable position, and the prospects of the future are not gloomy 
in any sense. With the Continent there is a fair trade, but it is 


district makers of steel are consuming large quantities. The value 

of iron is unmoved nominally, although sales are quoted at stray 
rices, 

: Steel makers are busily employed both in the rail trade and in 

the production of general merchant steel, and they have several 

poo orders in hand—work, in fact, which will carry them over a 

great part of the winter season. 

Iron shipbuilders are running short of orders, and there are not 
many contracts in the market. On Tuesday there were two 
launches at Barrow, The Barrow Iron Shipbuilding Company 
launched a passenger and cargo serew steamer named Truthful, for 
Messrs. F, H. Powell and Co., shipowners, Liverpool; the 
dimensions are: Length, 240ft.; beam, 30ft.; depth of hold, 
16ft, 4in.; tonnage, 945; engine power, 160 nominal, and 900 
actual, She is intended to trade between Liverpool, Bristol, and 
London. On the same day, Messrs. W. Ashburner and Sons 
launched their thirty-fifth schooner, the Mary Ashburner, of 190 
tons, which is intended as a coasting vessel. 

Finished iron workers are not busily employed, but railway 
rolling stock manufacturers have secured a few good orders, 

Iron ore is in steady request at late prices. 

Engi and ironfounders are not briskly employed, and there 
is not as much trade in marine shops as was the case a few months 








Coal is in a languid state, and prices rule low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE month has opened very quietly in almost all departments 
of the trade, particularly at the ironworks, and there is in many 
r ts less busi doing than before. Prices are purely nominal 
as regards many kinds of raw and finished iron, and there is such 
general weakness and such an amount of competition, that it is 
highly improbable that there will be any marked upward movement 
this year. In all directions there are heavy stocks of ores and pig, 
and the same state of things is even more marked still in Scotland 
and the other leading ironmaking districts of the country. A lead- 
ing ironmaking and vending firm of this district, in their monthly 
circular issued on November Ist, say: “‘The slight improvement 
recorded last month has not been maintained, the make of pig iron 
in the Cleveland district being still in excess of the consumption.” 
The same firm quote Aireside, Leeds, pig at 52s. for No.1; No. 2, 
48s.; No. 3, 463.; No. 4, 45s.; forge, 44s.; M., 43s.; and W., 43s.; 
Acklam, Yorkshire, is held at, No. 1, 44s. 6d.; No. 2, 42s. 6d.; No. 
3, 40s. 6d.; No. 4, 40s. 6d.; and forge, 39s. Other brands appeared 
to be unaltered at recent current rates, and are in no case in any 
particular request. 

Much interest is naturally felt here as to the probable suc- 
cessful and remunerative development of the Spanish iron mines 
in the Bilbao district, especially now that the Government 
of the country has felt itself called upon to impose an export tax 
on all such minerals. The carrying out on a large scale of this tax 
would be very prejudicial to the great English interests involved— 
and entered into prior to and on an understanding obviating any 
such tariff—if carried out to the letter. I hear, however, that 
Sir John Brown, of Sheffield, and other gentlemen have just 
returned from another visit to Spain, where it is hoped their 
remonstrances have not been wholly ineffectual. 

In the local finished iron market there is much stagnation and 
rot the slightest appearance of any change for the better. Quota- 
tious for common Gs are under £6 for this locality, and barely 
over that limit for deliveries either in Liverpool or Manchester. 
For hoops there is a fair inquiry, and one or two houses are pro- 
ducing « few lots of sheets, rods, &c. 

At the larger ironworks the foundries are being kept fairly well 
employed on castings for colliery, engineering, constructive, gas, 
water, and steam purposes, and some of them are also turning out 
special builders’ castings. At Thorncliffe work is in hand for the 
Leeds and other gas extensions, and at Staveley there is a good 
output of water mains. In this immediate vicinity there is a 
moderately good production of ship plates, both of iron and steel, 
for the Humber, Mersey, and Clyde yards; but it would appear 
that the Scotch shipbuilders are beginning to prefer the steel 
plates, judging by the relative orders for each. 

The Hallamshire Steel and File Company, Limited, Sheffield, 
have just paid an interim dividend of 15s. per share. 

The shareholders in the Northfield Iron and Tire Company, 
Limited, near Rotherham, have just received circulars from the 
directors recounting the failure of their negotiations for effecting 
a compromise with the company’s creditors, on the basis of a com- 
position of 10s, in the pound, payable in two instalments of 5s. 
each in three and six months, the ptances of the y to 
be taken in payment. In order to provide a fund for the payment 
of this composition, and for carrying on the business, the share- 
holders proposed to raise £10,000 by new shares, but the creditors 
havin Reclined the offer of a composition of the nature just 
described, the whole scheme falls through, and a general meeting 
of the shareholders will be held in Sheffield on Tuesday next, 
Nov. 13th, for the purpose of taking the usual steps for volun- 
tarily winding up the company. 

In some of the rail mills there is more business doing. At one 
large establishment I hear of Russian orders of considerable pro- 
portions, which have just been put in hand, and which must be 
meant for spring delivery, seeing that the Baltic is now closed for 
the winter. This supposes, of course, that overland delivery is 
out of the question. In these, as well as in other recent orders, I 
am told the rails must not be punched, but must be drilled in a 
certain manner, and must also be grooved in a way that looks like 
the new fastener coming into extensive use before long. Speaking 
of which fastener, reminds me that the Acaster Company is having 
offices fitted up in Castle-street, Sheffield, and is stated to be 
already in operation, now ona small scale, but with proper pre- 

tions for enlarged business hereafter. I believe the Midland 
ilway engineers are so far very well satisfied with this invention, 
but are putting it through a series of most severe hydraulic, fall- 
ing, tension, &c. tests prior to finally adopting it for general use. | 
e cast steel industry remains quiet, and, generally speaking, 
there is no briskness in any particular branch, yet still one hears 
of two or three houses being steadily employed in the production 
of fine steel for tools, razors, and other cutlery uses. Certain of 
the leading quotations for steel delivered in Liverpool are now as 
under, the railway charge hence to that place being 12s. 6d. per 
ton :—Fine cast steel for stocks, dies, and general tools, £34 to 
£50 per ton; welded iron and steel, warranted, £32 to £50; 
ordinary sheet steel, to 20 W.G., £34 to £50; common sheet, £24 
to £28; double sheer, £32 to £48; single sheer, £24 to £40; file 
steel, £34 to £50; blister steel, tilted, £22 to £26; blister steel, 
rolled, £18 to £28 ; hammer steel, £26 to £44; boring, chisel, or 
pump steel, £24 to £28; rolled for plough plates, £16; spring 
steel from foreign iron, £20; ditto from English iron, £13 to £15; 
best boiler drift steel, £50 ; blister steel, £13 10s. to £40; rolled 
Bessemer, £20 ; rolled Bessemer for piston rods, axles, &c., £16 to 
£25; and for clock springs, £60 to £75. 

In order to checkmate the possible results of the attempted 
amalgamation of the Great Northern, Midland, and Sheffield 
companies, the London and North-Western Railway Company 
have this week com d the collection and delivery of their 
own goods here, and have opened an office in the town. At present 
they are not running their own engines to Sheffield, but are using 
their own wagons. They have also made a similar change at 
Nottingham, Newark, and Lincoln. 











On Saturday the new Monckton Main Colliery, near Barnsley, 





chiefly on home account that the work is being done at p t 
Forge iron does not sell well, and South Wales does not take her 


usually large parcels owing to a continuance of the depression in 
the tin-plate trade. The Bessemer trade, on the other hand, is 


relatively good, and is likely to continue so; for not only is there 
a healthful lookout from foreign quarters, but both local and 





was opened with much ceremony, there being present Lord 
Houghton, Lord Galway, and several others. The pit is sunk to 
the Barnsley seam, which is 7ft. thick, and has been reached at a 
depth of 475 yards. When in full operation the output will be 
over 1000 tons daily. 

The coal trade is only moderately brisk, so that it is not sur- 
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prising to find that there is some difficulty in obtaining the recent 
advances. House coal, however, sells well, especially for the 
London, East Coast, and local markets. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE remarks that I used to describe the condition of the 
North of England iron trade last week may be applied to the 
aspect of affairs at the present time with strict and literal accuracy. 
There has been no change in prices, no change in the conditions of 

roduction, no change in the outlook or hopes of the future. 
esday’s market was a very dull one, and the iron that changed 
hands did so only under the pressure of urgent need on the part of 
buyers generally. Very little iron is now being bought for specu- 
lative purposes. Those who would otherwise be disposed to operate 
in this direction, appear to think that if they “‘ bide their time,” 
they can do better than they could by picking up parcels of g.m.b. 
and stocking them even at the abnormally low figures now current. 
Hence it appears probable that 40s, less 1 per cent. will be the 
current quotation for No. 3 for some time to come, or at any rate 
that there will be no substantial improvement until there is a more 
confident and buoyant tone all round, a contingency that can only 
be expected to come about with a thorough change in the political 
situation. So long as that situation remains as forbidding and 
—— as at present, it would be idle to look for much better 
ings. 

ae North of England there are now only 105 furnaces in 
blast, being five less than the number at this time last year. 
There are fifty-seven furnaces damped down, and it is quite on 
the cards that more furnaces will before long be added to this 
exceptionally long list. It may be remarked that there never was 
a time when so many furnaces were idle in the north-eastern 
district as there are now. 

The make of pig iron during the month of October has been 
169,701 tons, being 465 tons more than the make of September ; 
but this apparent increase will be transformed into a decrease, 
when we note that there is a day more in the month of October, 
and that the make of that month has thus had the benefit of 
twenty-four hours’ additional production. In October of last 
year there were 1381 tons more produced than in the corresponding 
month of 1877. 

The ttled and dep d state of industrial and commercial 
affairs on the Continent is evinced by the shipments of iron from 
the port of Middlesbrough, which are 2871 tons less than they 
were in October of last year, the whole foreign exports of pig iron 
for the month reaching only 31,624 tons. On the other hand, how- 
ever, thereisa large increase in the shipments coastwise, which reached 
48,342 tons, as compared with only 30,568 tons for the correspond- 
ing month of last year. The bulk of the iron sent coastwise has 
been supplied to the order of Scotch merchants and consumers. 
Wales and other ironmaking districts have also bought to a con- 
siderable extent from makers in the Cleveland district, who now 
find the advantage of being able to produce cheaper iron than any 
other locality. 

Perhaps the most satisfactory feature of the North of England 
iron trade, so far as the operations for October are concerned, lies 
in the fact that makers’ stocks have been reduced to the extent of 
7632 tons, while the increase in warrant stores has only been about 
3970 tons, thus leaving the consumption for the month scmething 
like 4000 tons in excess of the production. The total quantity of 
pig iron now in makers’ hands is 220,507 tons, while the bulk in 
warrant stores is 35,000 tons. 

The Eston Grange Ironworks, near Middlesbrough, were offered 
for sale by auction, in the Exchange of that town, on Tuesday. 
The works are new, having been in operation only a few months 
when the company became insolvent. There were no bidders in 

mse to the offer of the auctioneer, and consequently the works 
were withdrawn, 

Messrs. Bolckow, Vaughan, and Co. have commenced the erec- 
tion of two additional blast furnaces at their Eston steel works. 
The firm have three new furnaces now making Bessemer iron, and 
it is their intention to build seven furnaces ultimately, all of a 
uniform size, and arranged in a singlerow. This firm is now busily 
engaged on an order for steel rails required by the North-Eastern 
Railway Company, who are endeavouring to stimulate the develop- 
ment of the steel manufacture in the Cleveland district—a district 
in which they wield an entire monopoly. 

The Durham and Northumberland coal trade contines very 
depressed, although in the former county the number of collieries 
entirely idle is limited to about a dozen, and in the latter county 
to even less; altogether the number of miners now idle in the 
great northern coal-field will be some th is, while th d 
more can only obtain three to four days work weekly. The miners 
in Northumberland have recently exhibited a much more tractable 
and conciliatory disposition, having agreed to fall in with all the 
suggestions made by Mr. Herschell, M.P., in his recent award, 
with the view of cheapening the cost of production and turning 
out a better quality of coal. The most important of these 
suggestions was that the miners should work seven hours from 
bank to bank, which is one hour per day more than they 
work at the present time. The owners desired this change, 
as Mr. Henderson, the chairman of the Northumberland coal 
trade, explained the other day, less for the sake of securing a large 
output of coal, than with the view of having the coal delivered in 
better condition—that is, with less small or driff and more round. 
When I add that the latter kind realises three or four times as 
much as the former, it will easily be understood that the securing 
of a large percentage of round coal means to Northumberland 
coalowners all the difference between a fair profit and no profit at 
all, or, perhaps, a considerable loss. 

The miners employed by the Cramlington High Pit by the 
Cramlington Coal Company have received notice to terminate their 
engagements. Three hundred men and boys will thus be laid idle. 
The Shankhouse pit, belonging to the same company, is about to 
be laid in for alterations, 

The mineral traffic receipts of the North-Eastern Railway Com- 
pany for the week ending Saturday last show a decrease of over 
£1800, as compared with the corresponding week of 1876. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been much steadier this week, with a large 
business doing, Km vy =~ dl in warrants. Prices had up till last 
report been gradually falling for several weeks, until they had 
become unprecedentedly low, and the condition of the trade wore a 
hopeless and almost alarming aspect. But the very low rates have 
within the past few days attracted a good deal of speculation by 
investors, who consider that they may safely buy for a rise. The 
immediate effect of this has been to arrest the downward tendency 
of prices, which for all sorts are rather better than they were a 
week ago. Whether the rates have experienced a permanent im- 
provement it is as yet impossible to say. This will appear when 
the present inclination to buy more freely has passed away. 

Rather more pigs are again being sent into store, and in Messrs, 
Connal and Co.’s stores in Glasgow there are now 165,500 tons, 
being 1000 tons more than at the same time last week. 

The warrant market on Friday was steady, with a good business 
at from 51s. 11d. to 52s. cash. On Monday the market was also 
steady allday. Busi was tr cted in the forenoon at 52s, 
to 52s. 1d. cash, the same figures prevailing inthe afternoon. The 
market was stronger on Tuesday morning, when a good business 
was done at 52s. 14d. to 52s. 3d. cash, and 52s, 5d. to 52s. 6d. one 
month open and fixed. During the afternoon the market remained 
firm at the same rates. On Wednesday the market was very firm, 
with a large, busy market, and an extensive business was done, 
Thursday up to 52s, 94d, cash, and 53s, one month open, 








Lord Moncrieff has to-day (Thursday) issued his decision as 
umpire in the dispute between the Clyde shipbuilders and the 
shipwrights. His lordship finds that the state of the Clyde ship- 
building trade at the time of the strike and lock-out did not then, 
and that the state of trade does not now, warrant Clyde ship- 
wrights claiming an increase of wages. It is expected that a 
decision so emphatic will put an end to the struggle. Also as 
regards the ironworkers, Lord Moncrieff follows up his finding with 
an elaborate statement of the reasons which has induced him to 
come to this conclusion. 

A little more animation has likewise been shown with respect to 
makers’ iron, the prices of which are in some instances slightly 
higher, special attention being paid to No. 3. Good marketable 
brands, No. 3, are selling 3d. higher; Monkland, No. 3, improved 
3d.; Clyde, No. 1, 6d.; Govan, Nos. 1 and 3, 6d.; and Eglinton 
and Dalmellington, Nos. 1 and3, 6d. each. The following are now 
the quotations :—G.m.b., f.o.b. at Glasgow,*per ton, No, 1, 54s.; 
No, 3, 51s. 3d.; Gartsherrie, No. 1, 60s.; No. 3, 54s.; Coltness, 
No. 1, 65s, 6d.; No, 3, 55s. 6d.; Summerlee, No, 1, 59s. 6d.; No. 3, 
53s. 6d.; Langloan, No. 1, 62s, 6d.; No. 3. 55s.; Carnbroe, No. 1, 
56s.; No, 3, 52s.; Monkland, No. 1, 54s.; No. 3, 51s. 3d.; 
Clyde, No. 1, 57s. 6d.; No. 3, 52s.; Govan, at Broomielaw, No. 1, 
54s. 6d.; No. 3, 52s. 6d.; Calder, at Port-Dundas, No, 1, 60s.; No. 3, 
53s.; Glengarnock, at Ardrossan, No. 1, 593.; No, 3, 53s. 64d.; 
Eglinton, No. 1, 54s. 6d.; No. 3, 51s. 6d.; Dalmellington, No. 1, 
54s. 6d.; No. 3, 52s.; Carron, at Grangemouth, No. 1, 65s.; ditto, 
specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
6ls. 6d.; No. 3, 55s. 6d.; Kinneil, at Bo'ness, No. 1, 583. 6d.; 
No. 3, 52s. 

Both the exports and imports of pigs have been smaller last than 
they were in the preceding week. The shipments abroad amounted 
to 8273 tons, as compared with 9284 in the corresponding week of 
1876; while the imports from Middlesbrough at Grangemouth were 
5618, as against 4170 in the corresponding week of last year. 

There is little improvement in the manufactured iron trade. The 
malleable works in the Coatbridge district, which depend chiefly 
upon the Clyde shipbuilding trade, are irregularly employed; and 
in consequence of the continuance of the dispute between the ship- 
builders and the ironworkers, notice was posted up on Saturday at 
Mr. Jackson’s works that in fourteen days the men would be free 





of their engagements. Some works engaged in the manufacture | 


of sheets for abroad are, however, fairly well employed. Last 
week’s shipments of iron manufactures from the Clyde were small. 
They included £6000 worth of machinery for Jamaica, the 


Mediterranean, and Calcutta; £1200 castings, £400 pipes, and | 


£3000 miscellaneous articles. 

There is no change to note in the condition of the coal trade, 
except that on the east coast a more active business is being done 
with vessels engaged in the coasting department. Prices are 
moderately firm there in consequence; but on the west coast no 
improvement has taken place. 

Nearly all the bodies of the unfortunate miners killed by the 
explosion of firedamp in Messrs. Dixon and Co.’s High Blantyre 
collieries on the 22nd ult. have now been recovered. A very large 
proportion of them have been buried without identification, on 
account of their mutilated condition. About £10,000 have already 
been subscribed towards the fund for the relief of the bereaved. 
Mr. Dickinson is expected to open his inquiry into the cause of 
the accident in the course of a few days. 


There were twenty vessels, with an aggregate tonnage of 14,800, | the animation of its discussions. 
| a favourable balance of £38 7s. 5d. 


launched on the Clyde during the past month, as compared with 








Nov. 9, 1877. 


One or two important failures are announced—one at Cariliff, 
of a commission agent for £7000, and the other at Swansea, of a 
shipping agent, for £30,000 to £40,000, 

Mr. T. Sully, one of the firm of the Park end Coal Company, 
Forest of Dean, has died suddenly from fever. This will causean 
important vacancy. 

The coal trado in the Forest is looking up. House and steam 
coal in the Cinderford district are in wuch better demand, but 
with regard to the iron trade throughout the Forest of Dean, it 
may be slurred over as undeserving of notice. The only 
promising and hopeful feature remaining is the fact that Mr. 
Crawshay keeps the iron miners in full employ, and this is 
inferred to imply some faith in a return of the trade. 

The coke and patent fuel trades have fallen off of late, and large 
stacks are accumulating, 

I have received confirmation of the statement that a good order 
for Denmark rails has been received at Blaenavon, but there are 
few entries of any others to be met with. Good stacks of rejected 
rails, rails for sidings, &c,, and miscellaneous are in the hands of 
commission agents at low quotations. 

The exports of iron and steel lately have been limited. Only 
a cargo for Spain left Newport last week; and as regards rails 
from Cardiff the only entries were for Gothenburg and Lisbon, 

The several ironworks, principal of which is Rhymney, which 
are makiag arrangements for the make and manufacture of steel, 
are still pressing on, and are evidently getting near completion. 
I shall expect to be able to chronicle a start at Rhymney 
directly, 

There is no movement in tin. Spain figures for about 20 tons in 
last week’s exports, and small quantities were sent to Liverpool 
for shipment. In all respects the trade is dull. 

The Cardiff Tramway Company are going in for extensions of 
an important kind. By the removal of the Marquis of Bute’s 
statue in St, Mary-street, a very marked extension of the line will 
be practicable, 

Mr. Maynard Harrison, who comes of a family which has long 
been connected with Dowlais Works, has been appointed to the 
charge of the Rhymney Company’s Brithdir and other pits. 

Two nice samples of the untrained collier were brought before 
the magistrates of their several districts last week. One, a 
Rhondda collier, for killing his father in a fight, was sentenced to 
eighteen months’ imprisonment, and the other, also a Rhondda 
collier, for knocking « horse down with a sledge hammer, was sent 
to prison for six weeks. 

No change is reported in iron quotations since my last list. 
Coal is showing a tendency to fall rather than to advance, and 
several coal properties in the market have been withdrawn, a 
sale being impracticable. 

Shipments at Neath are improving, and the Dynevor Coal 
Company has been brisk this week. 





CLEVELAND INSTITUTION OF ENGINEERS,—The first meeting of 
the session for 1877-78 was held in the hall of the Literary and 
Philosophical Society, Corporation-road, Middlesbrough on Monday 
evening, Mr. Thomas Whitwell, president, in the chair. The 
proceedings commenced with the reading of the annual report by 


| the secretary, from which it ay nay that the Institution still 


retained its accustomed prestige for the anit of its papers, and 
The financial statement showed 


The president delivered a 


nineteen vessels of 17,600 tons in the corresponding month of last | short address on the opening of the session, congratulating the 


year. 
in all 193 vessels launched, with an aggregate tonnage of 154,500, 
as against 218 vessels and 162,000 tons in the corresponding ten 
months of 1876. 


Mr. A. T. Napier, a grandson of the late Mr. Robert Napier, | 


shipbuilder, has, along with several partners, acquired a site of 


ground on the Clyde below (Glasgow, for the purpose of establish- 


ing a new shipbuilding yard, and the new firm have also obtained 


the sanction of the Clyde trustees to the construction of a launching | 
| commence at next meeting. 

This — Thursday — evening Professor Graham Bell opens the | 
Glasgow Science Course with a lecture on ‘‘The Telephone,” | 
which is to be illustrated with experiments. These science lectures | 


slip in connection with the works. 


have hitherto been most successful, and I learn that for the present 
season all the tickets are already about taken up. Among the 


lecturers to follow Mr. Bell are Dr. B. W. Richardson, F.R.S., on | 
William Spottiswoode, F.R.S, on | 


“Health in Great Cities ;” 
“The Polarisation of Light;” Sir J. Lubbock, Bart., M.P., on 
** Certain Relations between Plants and Insects ;” and Dr. C. W. 
nom, F.RS., on ‘* The Utilisation of Heat and other Natural 

orces.” 


urers. 

Nothing has as yet been done to arrange the dispute as to wages 
between the Clyde shipbuilders and the boilermakers and rivetters, 
and a considerable number of men who had completed their con- 
tracts were paid off on Saturday last. The employers in the 
Glasgow district, however, allege that as many ironworkers have 
remained in their employment as they require on contracts at the 
old terms, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

AN important meeting of the Monmouthshire and South Wales 
sliding scale committee was held at Cardiff this week. The 
report of the accountant, showing the average net selling prices of 

at the various Welsh ports during the six months ending 
June 30th, 1877, was read, and the figures given as follows :— 
Group No. 1, steam coal, 9s. 5°05d.; group No. 2, Mynydyslwyn and 
Tillery, 93, 3°56d.; group No. 3, Rhondda coal, 8s, 11°86d. Basing 
their decision upon these figures, the committee decided that the 
minimum standard of wages should continue until the end of 
the present year. 

Some of the leading coalowners appear determined to take a 
step even beyond this, and have issued notices to terminate all 
contracts at the end of the present month. This is taken to 
foreshadow a reduction of wages, and if quantity could be in- 
creased, a reduction, say of 5 per cent., would be no great hard- 
ship. But, taking as an illustration two of the most important 
collieries in the Aberdare Valley, I find that last week the pits of 
Messrs. Davies only worked two days, the Powell Duffryn two 
days, and the Aberdare Coal Company’s pits three days. In the 
Rhondda, again, two to three days a week was the leading 
feature, and only at Dowlais and Cyfarthfa was there anything 
like full work. 

I regret to note the death of Mr. Evans, a promising student, 
who was obtaining practical insight as a mining engineer at the 
Bute Colliery, Rhondda. By some unaccountable means he fell 
out of the carriage from the 6ft, seam and was killed. 

It may be of value to readers at a distance to know that one of 
the finest coal workings in the world, ample in area, excellent in 
plan, and in general arra ts gst the best, is the 
‘Ynysowen pit, belonging to Nixon, Taylor, and Cory, near Merthyr. 
The coal is very regular, averaging 5ft., with good top, and its 
character, as one of the best 4ft. steain coals, is already well 
advauced. 

The French trade begins to show an improvement, and larger 
demands are coming in, but not sufficiently marked as yet to 
increase the shipments materially, There is still a great falling-off 
to be chronicled ; the whole total of coal from the Welsh ports 
last week falling under 80,000 tons, and of the total Cardiff 
exported 56,482. 

In Cardiff the depression is great. The steamship business has 
been fairly played out there, and some really substantial com- 
panies have been floated, but now great difficulty is experienced in 
getting others taken up, freights ranging low, and the coal trade 
continuing so depressed. 








During the ten months of the present year there have been | 


| strong enough to resist every tendency to disease. 
| subtle maladies are floating around us ready to attack wherever 


Professor Osborne Reynolds, of Manchester, and Pro- | 
fessor M’Kendrick, of Glasgow University, are also among the lec- | 


members on the good work done in the past, and the promise of 
the future, particularly referring to the fact of Mr, J. E. Stead 
having, in the proceedings of the institution, first announced the 
expulsion of the 6/te noir of Cleveland iron—the phosphorus; and 
to Mr. Howson’s triumphant success in the same direction towards 
the formation of native steel. Mr. Charles Smith, of Hartlepool. 
then read a paper on *‘ A Facile Mode of Compounding Engines,” 
which provoked a host of questions. These Mr. Smith answered 
at once, but, as usual, the formal discussion of the paper will 


Epps’s Cocos,--GRATEFUL AND ComrorTinG.—“ By a thorough 
knowledge of the natural laws which govern the operations »f 
digestion and nutrition, and by a careful application of the fine 
properties of well-selected cocoa, Mr. Epps has provided our 
breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious use of such 
articles of diet that a constitution may be gradually built up until 
Hundreds of 


there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame,”—Civil Service Gazette.—Sold only in packets 
labelled—James Epps and Co., Homeopathic Chemists, London. 
—[Apvr.] 

“T once heard a capital rejoinder to ‘The Ladies’ by a Glasgow 
gentleman. After paying all the usual compliments, he said he 
would conclude in the language of one of our greatest modern 
poets— 

** * They are here as a boon and a blessing to men, 

Like the Pickwick, the Owl, and the Worker Pen. 
—The London Scottish Journal. Just out, The Commercial Pen, 
specially manufactured for Fine Writing, 6d. and 1s. per box. 
Sample box, assorted of all the kinds, 1s, 1d. by pest. Patentees : 
Macniven and Cameron, 23 to 33, Blair-street, Edinburgh. (Esta- 
blished 1770.) Penmakers to her Majesty's Government Offices. 
Sold throughout the World.--[Apvr.] 
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THE PARIS EXHIBITION. 
No. L 


InTERNATIONAL Exhibitions are but six-and-twenty 
years old, yet they have already nearly gone the round of 
the civilised world, and have been held in places where they 
could hardly have been looked for. All the world was invited 
to contribute to an Exhibition held this year at Cape Town. 
The proposal was rather ridiculed at first. But a building 
was constructed in London; between three and four hun- 
dred contributors were found in Great Britain ; and the 
success of the undertaking was sufficient to obtaina vote from 
the colonial Government towards the expenses of a second 
Exhibition to be held next year. The principal reason for 
this remarkable step was, we believe, the paucity of agri- 
cultural implements and machinery sent over this year, 
and the t success that attended the few makers who 
did contribute. There is little doubt that there will be 
ploughs, and harrows, and reapers, and mowers, and 
thrashing machines enough at the Cape next year. This 
shows the popularity which Exhibitions have obtained, in 
spite of the trouble which they occasion, and some other 
undoubted objections into which we need not enter, as 
we are writing of a settled matter, and not a proposal. 

An International Exhibition proper can never be fully 
successful but ina capital or greatcommercial city, and beyond 
question Paris is pre-eminently the city of exhibitions ; 
they suit the peculiar character of its special industries, and 
they suit also the spirit and taste of the people at large. 
The French manufacturer is not only eminent in the pro- 
duction of objects of art, but he is pre-eminent in the art 
of setting them off to the best advantage. The Parisian 
shops tell us this at a glance ; beautiful objects are not 
exhibited in the windows in heaps, but each is set up, 
mounted, shown off to the best possible advantage; each 
fine Parisian shop is a scientifically-arranged exhibition. 
Therefore such undertakings are most of all at home in 
Paris, and few persons object to a trip to the gay city. 

The size of the 1878 Exhibi- 
tion building, it is well known, 
surpasses that of any previous 
undertaking of the same kind, 
but it must be seen to be 
fully appreciated, and the 
simplicity of the plan adds 


the one by France, the other by foreign nations, and the | 
effect when filled with hundreds of machines in motion | 
will certainly be most striking ; two magnificent covered | 
streets, each more than 2000ft. long and more than 100ft. | 
wide. The machinery gallery of the exhibition of 1867 on | 
the same spot was very fine, but of course much of the | 
effect was lost in the semicircular ends. 

It will be understood that the two vestibules and the | 
two great machine courts form the entire outer portion | 
of the building. The galleries, three in number, which | 
separate the machinery courts from the garden in the | 
middle, are formed simply by half glass roofs mounted on 
pillars, with two intervening corridors, with their own | 
separate roof also glazed. These three galleries, which are | 
as wide as the two vestibules and the two corridors, are | 
entirely open—that is to say, there are no partitions— | 
throughout their entire width as well as length. These | 
are the industrial courts, in which are to be displayed the 
apparatus, the metal, ceramic, textile, and other produc- | 
tions of the world. 

The fronts of the two innermost industrial courts, giving | 
us the inclosed garden, are to be devoted to illustrations | 
| of the architecture of France on one side, and of the other | 
| exhibiting nations opposite. In the British section, as the 
| line is considerable, there will be three epochs illustrated. 
| That in the centre, which is approaching completion, is a 
| reproduction of the architecture of the fifteenth century. 

It is a house of two stories, five windows in width, and 
will contain reception and other rooms for the use of the 
| Prince of Wales, president of the Commission. The 
| Spanish and other structures of this kind have been 
|commenced. Being in the garden, these and other works 
| interfere in no way with the progress of the arrangement 
| of the Exhibition proper. The whole of the courts we 
| have spoken of, as well as the fine art galleries, are com- 
atten and the industrial gallery floors are beginning to 
covered by carpenters’ work. 
In addition to the eight main industrial galleries, addi- 


















enormously to the effect. 
It will be remembered that 
the Exhibition of 1867 was 
held in an _ ovoid - shaped 
building, which occupied the 
central portion only, of the 
Champ de Mars, which was 
laid out as a garden. The 
present building is rectan- 
gular, and occupies nearly the 
whole of that immense area, 
and is more than two thou- 
sand two hundred feet long 
by fifteen hundred feet broad. 
To give an idea of the area 
covered, let us take the 
original Crystal Palace for 
comparison. That building 
was 1848ft. long and 456ft. 
wide, giving an available 
area of 822,688ft.; the area 
of the building prepared 
for the exhibition to be 
held next year is 3,400,000ft., 
and it must be remembered 
that this is not the whole 
space devoted to the Exhibition. There are annexes of 
great extent which we shall notice hereafter, and which 
will be fully utilised. 

_ The general plans of the two buildings are totally dis- 
similar. Like a cathedral, the Crystal Palace had its nave, 
aisles, and transept, and consequently there was complete- 
ness of effect which was magnificent. The new building 
has no central nave, the middle portion being partly occu- 
pied by a garden, and partly by three series of separate 
buildings, two of which are devoted to the exhibition of 
— and statuary, and the third to the special contri- 

utions of the city of Paris. There is, therefore, no 
splendid central avenue; but there are other features 
which will certainly attract much admiration. All the 
avenues are splendid ; the scale is so large, the propor- 
tions so grand, the height so great, and the lighting so 
profuse, that every avenue isa grand promenade. There 
are no dull corners, and the perspective is unbroken in 
every direction in a most remarkable manner. 

The plan of the building is that of the Escurial, with a 
difference, a gridiron with an extra crossbar or two. We 
shall not at present enter into precise details, our object 
being to give an idea of the general effect as it has im- 
pressed ourselves. In the front and at the back are two 
vestibules, each being as long as the whole width of the 
building, and having the principal entrances in the middle 
and at each end. These vestibules are of great width and 
height; the roofs are solid, but the whole of the upper 
parts, back and front, are glazed,and they are conse- 
quently all light and air. Entering by one of the great 
central doors, the visitor sees opposite to him the wall of 
the first of the fine art buildings and an entrance into it. 
From any other portion of either vestibule the perspective 
is unbroken throughout the entire length of this compound 
structure, further than the eye can reach effectively. On 
each side of the garden are four gigantic divisions—call 
them naves, aisles, or galleries—with four intervening cor- 
ridors, all the ends of which open wide on each vestibule; 
of these galleries, all on the ground floor—it must be under- 
stood there are no stairs in the building—the two outer 
which form the sides of the structure are of the same 
height as the front and back vestibules, and, like the latter, 
have solid roofs and clerestoreys of great height extending 
the entire length on both sides, and are more than 115ft. 
wide ; they are certainly the two finest galleries we have 
ever yet seen. These are the machinery courts to be filled, 


| the public. 


SECTIONAL PLAN 


of these high transept roofs with the low rer a 
roofs of the six industrial galleries are very skilfully 
managed. ‘These transepts cut the garden just where 
the two series of fine art galleries end, the entrances 
to these being in the middle and faking the forms of 
triumphal arches with three entrances. These are in 
masonry. 

The fine art galleries are very spacious, each of the 
series being divided into four grand salons, each having a 
smaller salon on either side; they are all connected by 
doors and lighted from above. The walls of all these 


| were plastered and completely finished except decoration 


some time since. The garden, which occupies the space 
between these two triumphal arches, and in which will be 
the municipal building already mentioned, will be laid out 
with the utmost skill, and Be about 500ft. long by 
200ft. wide, will, with its fountains and flowers, form a 
charming retreat for the visitors. In connection with this 
may be mentioned another arrangement for the comfort of 
All round the enormous building outside, 
front, back, and sides, and within all round the garden 
front, is a roof, supported by cantilevers from the building, 
16ft. in width, and thus affording shelter with open air for 
an immense number of persons. 

The English Commission has its allotment in the same 
relative position as in 1867—that is to say, on the right 
hand on entering from the quay. It is a very large space, 
and we are enabled to say that it is likely to be worthily 
filled. 

In front of the building, and between it and the quay, 
is a large piece of ground, probably 200ft. deep, and the 
whole width of the Champ de Mars, which is being laid 
out as agarden. A large lake has been dug and cemented, 
and a large number of fine trees have been transported 
here. The ground here is low, and the entrance to the 
building will consequently be by a flight of steps and 
terrace. 

In 1867 the river. side was put to excellent use, when 
two enormous sheds were 
erected, in which the Admi- 
ralties of France and Eng- 
land entered into friendly 
rivalry. These collections 
were amongst the most re- 
markable in the whole Exhi- 
bition. The English Com- 
mission, it will be remem- 
bered, had a very large barge 


























fitted up, and covered with 
an awning, on and around 
which was shown a specimen 
of every kind of boat, launch, 
&c., used in the Royal Navy. 























These were connected with 
the pare of the Exhibition 
by means of a tunnel, A 
different method has been 
adopted in the present case. 
The whole of the area between 
the Exhibition building and 
the river has been given up 








to the Commission; and this 
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CHURCHWARD AND MESSENGER'S STEAM ENGINE.—(For description see page 359.) 
| tional courts on a smaller scale are partially constructed all | 


along the outer wall of the two machine galleries. These 
will be devoted, we believe, to metallurgy and raw mate- 
rials, With all this, the British Commission have not 
found room enough to supply the demands of manufac- 
turers, and are building a very large annexe in the grounds 
by the side of the machinery court towards the front of the 
building, probably for agricultural machinery ; and on the 
other side—that to the left on entering from the quay—the 
French space is half covered with buildings, including a 
large structure for which a foundation was made with piles 
driven by steam, in which glass manufacture is to be 
exhibited. 

We have said that the whole structure is eminently 
simple, as the scale is grand, and no difficulties can be 
offered by a building composed entirely of right lines and 
angles ; and as the light is everywhere abundant, it will 
be strange indeed if all the contributions are not well 
shown. At the same time, the fact of the low-pitched 
roofs of the three industrial galleries on each side being 
en only half-way down from the ridge seems to us to 

an improvement on a wholly glazed roof, which in the 
heat of summer makes such courts almost unbearable ; 
and nothing looks at its best when placed in a glare 
of light. So much for the» present concerning the 
industrial department of the exhibition, which is well 

vanced. 

The building itself, however, demands a few extra words 
concerning a happy feature in its construction. It has 
been said that the whole of the eight great courts are 
totally uninterrupted from the front to the back vestibule, 
and the view from the front to the back wall of the build- 
ing is clear, yet the whole of them are crossed in two places 
by transepts which are utterly out of sight from either end 
and come upon every one not! having a knowledge of 
the plans asa surprise. These two transepts cut the whole 
area into three portions ; that in the middle being shorter 
than the other two. They join the inner walls of the two 
great machinery courts, giving covered ways across the 
garden; they are each from 50ft. to 60ft. wide. The 
roofs, which are carried up to the same height as those of 
the vestibules and machinery courts, and being very 
elegant in form and fully glazed, have a brilliant appear- 
ance. All the industrial galleries are cut by these 
transepts, but until you approach within a few feet of the 
latter, you are unaware of their existence. The junctions 








has been managed by sinking 
the road for the ordinary 
traffic along the quay, and 
covering it over in the middle 
opposite the main entrance. 
This was a heavy job, thick 
sustaining walls being neces- 
sary to counteract the pres- 
sure of the earth at the sides. 
This is finished. This done, the lines of the sides of the 
Champ de Mars will be carried down to the river, and the 
whole inclosed. 

By the river side will be five annexes, which are in 
hand ; one, for all matters of navigation, is about five 
hundred feet long ; a second, for a ya pes: pur- 
pose, to which we shall have to refer later, connected 
with the ports of France and commercial transport, which 
is still larger ; another, of smaller size, for the exhibition 
of pumps of all kinds; next we have a building for the 
Douane; and, lastly, a number of conservatories and 
stove houses in various parts of the Champ de Mars. 
Opposite to the entrance of the Champ de Mars is the 
Pont de Jena, this, like the quays, being devoted specially 
to the visitors to the Exhibition, a foot-bridge being in 
course of construction at some little distance for the 
accommodation of ths general public; so that those who 
have obtained admission to the industrial exhibition on 
the Champ de Mars may cross the bridge in question to 
the opposite side, where, on the Trocadéro, they will find the 
second portion of the grand show, a noble building, to be 
devoted to the history and science of mankind, anthro- 
pology, and anthropograpby, and other highly interesting 
matters, embedded in another charming garden, of which 
we must take another occasion to speak. 








HEATED AIR FOR COMBUSTION. 


Near y all the processes in actual use for economising 
fuel have for their leading principle that of pre-heating 
the air for combustion. This is a pregnant fact, of which 
many instances can be found. When Neilson made his 
invention, or rather discovery, in 1829, he began with a 
temperature in the blast furnace of 50 deg. Fah., and 
gradually, in succeeding years, raised it to 600 deg. Fah. 
By 1860 this was further increased to 750 deg. and 800 deg., 
and from 1864 to the present time it has progressed up to 
1100 deg., 1400 deg. and more. To heat the great 
volume of air for a large blast furnace some 20,000 square 
feet of fire-brick have to be actively employed. A gas 
furnace is simply a physical impossibility without using 
air raised very considerably in temperature above that of 
the atmosphere ; and this was very soon found out by the 
first experimenters. The Hoffmann Kiln, which has re- 
volutionised the brick trade, is highly economical in fuel 
mainly because the air for combustion is intensely heated 





346 





THE ENGINEER 





= = 





Nov. 16, 1877. 





by first passing through the already burnt, incandescent 
bricks. In Siemens’ regenerative furnaces, and in the 
furnaces with direct-acting regenerators of the French 
engineer Ponsard, the air and for combustion are 
brought to high temperatures by being conveyed past 
considerable surfaces of brick, heated by the escaping 
fire gases. In Boetius’ dirvect-acting gas furnace the 
air is heated by being passed through passages in the 
brick walls of the producer and other portions of the fur- 
nace. In Ireland’s and in Krigar and Grothe’s cupolas 
the blast is heated before being allowed to mingle with the 
products of combustion. It is only by the application 
of Dr. Geisenheimer’s plan of using very hot blast that it 
is possible to burn American anthracite in the blast 
furnace. The functions of the deflector and the fire-brick 
arch now used in locomotive engines for burning coal 
mainly consist in heating the atmospheric air and gases 
for combustion. On the London, Brighton, and South 
Coast Railway this action is intensified by working with the 
ash-pan almost entirely closed up. A leading feature in 
Mr. T. Symes Prideaux’s contrivances for economising fuel 
consisted in pre-heating the air. Several contrivances of 
smaller fame could be cited as depending for their success 
on the use of more or less heated air, such as one or 
two forms of puddling furnaces and furnace doors. The 
leading feature of Mr. W. Gorman’s gas furnace is that of 
heating the air for combustion by means of the escaping 
fire gases. Howatson’s puddling and beating furnaces, of 
which a great number were said to have been set up a few 
years ago, is another instance of the application of heated 
air, as is also in great measure that of Mr. Price. A fur- 
nace which has been described as the Newport puddling 
furnace may be said to be on a partially regenerative 
system. 

One obvious season to account for the effect of the 
heated air in raising the intensity of combustion is the 
mers fact of the attendant elevation of temperature. A 
current of airsufficiently hotcanset wood or coal on fire. But 
there are several more recondite reasons than this. Inthe 
first place a very high temperature of the air for combus- 
tion acts as a corrective whenever too little or too much air 
is introduced. The French savant Berthier gave another 
reason, which would partly account for several points no- 
ticeable in the practical working of furnaces. It is based 
on the very probable hypothesis that the chemical affinity 
of heated air for carbon is much greater than that of cold 
air. As observed by Peclet, one consequence is that 
when heated air is employed, it is entirely deprived 
of oxygen within a very short travel. The combustion is 
thereby more concentrated and localised at the focus 
where the heat has to be applied and to do its work. At 
the spot required the heat is higher, and at the same time 
beyond it lower. These two circumstances are favourable 
to the economy of fuel, for combustion and high tempera- 
ture beyond the point where heat has to be applied are 
useless. It has thus been found in practice that the 

eater the affinity of any fuel for oxygen the lower need 

the temperature of the air. It is hence used at a lower 
heat in charcoal furnaces than in coke blast furnaces, and 
less in the latter than in ‘:irnaces fed with anthracite. 
This explains the fact, whic! has leen found on trial, that 
a reverberatory furnace, supplied with hot air at the 
grate only, has actually been found to have its efficiency 
diminished, and notincreased. The gaseous combination or 
chemical union being thereby accelerated, the combustion 
takes place more on the grate and less in the body of the 
furnace, where the actual work has to be done. 

While heating the air for combustion intensifies the 
chemical affinities between the air and the fuel, the process 
offers another most effective means of diminishing the con- 
sumption of fuel, and of almost indefinitely increasing the 
intensity of the fire. By applying the fire gases—which 
are useless where they are only egual in temperature to 
the goods to be heated—to pre-heating the air for combus- 
tion, an actual recuperation, returning, or carrying back, 
of the heat is caused. This amount saved can be exactly 
expressed by the product of the weight of the air thus re- 
turned for use in combustion into the actual temperature 
given it, and its specific heat. 

The exact mode of estimating this was first indicated 
by Mr. J. S. Prideaux, and adopted by Rankine. Ac- 
cording to results of experiments made with the mercurial 
calorimeter—of course, under conditions unrealisable in 
practice—1 Ib. of carbon, combined with its equivalent by 
weight, or 2% lb. of oxygen, will develope 14,500 British 
units of heat, or will raise 14,500 lb. of water 1 deg. Fah. 
But, to effect the combination in the atmosphere, this 
amount of oxygen has to be taken in conjunction with 
the nitrogen of the air, amounting to 9} lb. In other 
words, the very least amount of atmospheric air used in 
combustion is 12 lb.; it is in many furnaces, especially 
those working with a chimney draught, required to be 
twice as much, or 24 lb. Assuming the most probable 
case, that 24 Ib. of air per 1 lb. of carbon be taken, and 
that this carbon has been completely burat, then, as atmo- 
spheric air consists of 8 parts by weight of oxygen and 
28 of nitrogen, the products of combustion resulting from 
the 1 lb. of carbon and the 24 lb. of air, weighing in all 
25 lb., will consist of 3% lb. of carbonic acid and of 214 lb. 
of inert, uselessly heated nitrogen. It is clear that, for 
instance, the more nitrogen there happened to be mingled 
with oxygen, the greater the weight of matter that would 
have to be uselessly raised in temperature; and that the 
greater its capacity for absorbing heat—the greater its 
specific heat—the greater the amount of heat that would 
be taken up. We need scarcely observe that the so-called 
specific heat of any body is that amount of heat which it 
absorbs or gives out whenever its temperature rises or 
falls respectively ; and the unit of measure in the scale of 
specific heat is that of water. Thus, the specific heat of 
carbonic acid gas being 0°217 and of nitrogen 0245, the 
mean of 33 Ib. of the first and 21} Ib. of the latter is 0°237 ; 
this, multiplied by the weight, 251b., aud divided into the 
14,500 units of heat which can be generated from a pound 
of carbon, gives 2440 deg. as the temperature of the pro- 
ducts of combustion in the form of about 1800 cubic feet 
of fire gases. From these figures alone is seen the para- 








mount importance of thoroughly heating the air for com- 
bustion, of thoroughly heating its oxygen in order to faci- 
litate combination with the carbon, and of preliminarily 
heating its nitrogen in order <hat its fourfold useless 
volume may not rob the heat required at the very momeut 
and focus of combustion. Now, it is evident that the 
nearer the temperature of the useless nitrogen is raised to 
that of the fire, the less is the loss to the fire in unneces- 
sarily heating it while it is parting with the oxygen ; and 
whatever of thiscan be done by means of the very es- 
caping gases themselves is pure saving. — , : 

The very great difficulty in either heating or cooling air 
is its non-conducting capacity, or, more strictly speaking, 
the difficulty in obtaining a sufficiently rapid convection 
of heat to and from the mass of air employed. This is too 
well known to all contrivers of hot air engines or of air 
cooling machines ; in cold climates it constitutes the com- 
fortable properties of flannels and furs. To heat or cool 
air, very extensive surfaces, together with very great dif- 
ferences of temperature, are hence absolutely necessary. 
We believe that the Siemens regenerators are proportioned 
in suchwise as to give about 17 lb. of fire-brick for each 
increment of gaseous fuel that can be developed from 1 lb. 
of coal, As, however, only about one-fourth of the total 
regenerative capacity is being heated to the full tempera- 
ture of the gases passing down through the ports, this 
amount has to be increased fourfold ; so that nearly 70 Ib. 
of fire-brick are probably used per pound of product of 
combustion. The surface of a Ponsard recuperator for an 
ordinary re-heating furnace is stated to average 23 square 
metres, half of which isforcooling the fire gases,and the other 
half for heating the air ; and therein the air is stated to 
attain the temperature of 1500 deg. Fah. When, as in 
the Boetius turnace, the sides or the top or bottom of the 
furnace are used to heat the air, the air is, firstly, not 
merely heated, but, secondly, it serves as a cooling medium 
—protecting the brickwork by keeping down the tempe- 
rature. The heat, also, that would otherwise be uselessly 
radiated is thus picked up by the air during its circulation. 
Actual trials with the pyrometer have showed that the air 
can be heated in this way up to 6) deg. Fah. 








ON LLOYD'S NUMERALS.* 
By Mr. W. Denny. 

Ir is my purpose in this paper to bring before you some ob- 
jections to Lloyd’s numerals, and to suggest improvements upon 
them. Neither for the purpose of stating these objections nor 
for the purpose of suggesting remedies will it be necessary to 
travel beyond Lloyd’s rules and the printed papers of those 
gentlemen who direct and control Lloyd’s Society. It must be 
acknowledged by every one that the numerals at present in use 
are a vast improvement on the system of fixing scantlings which 
preceded them. Still, increasing experience and knowledge are 
sure to show defects in any system such as that of Lloyd’s 
numerals, which are of necessity empirical in their nature, and 
even in the most perfect form must remain to some extent 
empirical. I am quite sure that the gentlemen who administer 
Lloyd’s Society will be as ready as any outsider to admit such 
an opinion. At the last meeting of this Institution I made 
some remarks upon the hardships involved in the present 
numerals from their increasing scantlings in a change of 
form which did not increase the strains upon that form, 
as compared with the original, but even diminished them. 
Mr. John, in replying to my remarks, misunderstood, I 
think, my meaning, and interpreted my objection as referring to 
the definite categories in which the numerals are collected. He 
argued that categories could not be avoided, and that in scant- 
lings iron must of course go by sixteenths as the customary size, 
can could not be more finely apportioned. Now, all this argu- 
ment was unnecessary, for I am clearly of opinion as Mr. John 
can be that there must be limits in any system of numerals, and 
that while iron continues to be made in certain sizes we must go 
by them. In my remarks I traversed none of these statements, 
but I pointed out that the limits of the numerals increased the 
scantlings of ships where such increase was not required, and 
thereby inflicted unnecessary penalties of increased scantlings 
upon one ship and granted undesired lightness of scantling to 
another. The present numerals do in fact handicap forms of 
ships which should not be thus disadvantaged, and tend to 
evolve forms and dimensions rather in accord with their own 
variations than in harmony with the actual conditions and pos- 
sibilities of the art of naval architecture. The longitudinal 
numerals or, as they are called, the plating numerals, require 
most discussion. This numeral in two-decked vessels is produced 
by the addition of the half-girth, half-breadth, and full depth, 
and the multiplication of the amount by the length of the 
vessel according to Liloyd’s measurement. From this it is 
evident that the longitudinal scantlings are dependent upon 
the size of the midship section and the length of the 
vessel. To the latter factor no objection can be taken, 
the former, however, is open to much objection, as forming an 
element in the longitudinal numeral; and it is evident that 
any increase of the midship section, even where no change is made 
either in the displacement or length involved, is at once liable to 
be taxed with a needlessly heavy scantling. Of course it is quite 
time that this tendency in larger and longer vessels is prevented 
from running into a complete reductio ad absurdum by the increase 
of scantlings enforced by Lloyd’s, or any extreme ratios of length 
to depth and breadth, and the practice of the rules will be found, 
especially in the three-decked category of vessels, to be on this 
account much fairer than in the case of smaller vessels. A very 
large number of the vessels now building do not, however, come 
to any great extent within the depths and breadths limitations, 
and in these vessels there are many cases of an extremely arbi- 
trary nature, produced by the present numerals. Some have 
come under my own notice, and some in the experience 
of my friends. To illustrate this matter there are shown 
at page 347 the sections of three steamers of the same 
length and displacement, the length being 260ft., as measured 
by Lloyd’s, and the displacement 2560 tons. In A section 
the breadth and depth, as measured by Lloyd’s, are 3ift. 
and 22ft. respectively. In B section they are 34ft. and 22ft., and 
in C section they are 31ft. and 24ft. We have thus the original 
section A, otherwise unchanged, increased in B by 3ft. of breadth, 
and C by 2ft. of depth. The longitudinal or plating numerals of 
the three sections are respectively :—A = 18,382; B = 19,162; C = 
19,448. You will be struck by the fact that the numeral of C has 
been more increased by the addition of 2ft. tothe depth than the 
numeral B has been increased by the addition of 3ft. to the breadth. 
It is thus evident that the present plating numerals tax depth at a 
higher rate than breadth, and that in spite of the fact that for 
structural strength alone an increase of depth is greatly to be pre- 
ferred to an increase of breadth. On pan 4 of the three sections 
are marked the scantlings required by the rules, and also the 
equipment. For the sake of comparison, the scantlings of section 
Aare taken as a standard, and all departures from them in the way 
of increase are marked on the other two sections in strong block 
numbers, A decrease of scantling is shown by a line drawn under 
the ordinary figures. Now, in the case of the longitudinal scant- 
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lings, I think it can be very easily proved to you that the several 
cases of increase are quite unnecessary, excepting the lower deck 
stringer in section C, which is required as a distributor of the 
thrust of the beams attached to it, and for stiffening the extra 
depth of side. The increase of the equipment seems unnecessary 
in the cases we are considering, seeing that the weight of the 
ship remains unchanged in all three, and this weight is as nearly 
a correct measure of the strength required in the anchors and 
chains as we are likely to get. In Table I. you will find parti- 
culars of sections A, B and C set out in columns, and with them 
the results of calculations made out to ascertain the strains, The 
method adopted for this is that used by Mr, John in his paper 
**On the Strength of Iron Ships,” the bending moment being the 
product of the displacement multiplied by sth of the length, the 
moments of inertia and the distances of the upper deck strength- 
ening from the neutral axis being found in the usual way. It is, 
however, assumed that the scantlings of sections B and C are 
not those shown at page 347, but that they are the scantlings of 
section A. The results show that, while section B suffers no 
more strain than section A, section C has a strain much less 
than that on section A. It is thus self-evident that there is no 
call for an increase of longitudinal scantlings owing to the changes 
of dimensions we have made in sections B and ©, and that, in the 
case of the latter section, which the numerals would indicate ag 
that most requiring an increase of scantling, there is actually a 
very reasonable plea for a reduction, Our argument may, how- 
ever, be carried even further in the way of showing the unfairness 
of the longitudinal numerals to sections B and C; for in these 
cases it is evident that with larger midship sections than in A, and 
the same displacement, ceteris paribus, the displacement must be 
much more gathered into the centre, and also the weight of the 
hull, and the amount of possible stowage. I need hardly say that 
such changes would of themselves reduce the bending moments of 
B and C as compared with that of A, giving additional force to the 
objection to an increase of scantlings. It is, however, unne: 
to pursue this argument further than again to call your attention 
to the increase which, in the face of such reasons, sections B and 
C are made to carry. Last year, in a very able and useful paper, 
read by Mr. John before this Institution, ‘‘ On Stability,” 
referring to the case of a steamer which was found deficient 
in this quality, he said, ‘*‘ Reducing the height of the double 
bottom, and thereby lowering the cargo, is unquestionably a 
sure way of increasing the initial stability; but increasing 
the beam is equally as certain a way of effecting the same 
object. It does not, however, find so much favour with ship 
owners, for one reason, because they think erroneously that 
increase of beam necessarily brings increase of resistance; but 
chiefly because they have no faith in the ultimate safety derived 
from beam as compared with stability due to low weights.” Now, 
to these two erroneous reasons might, and does not, the shipowner 
add a third, of which section B is an illustration, and say that, as 
greater breadth entails on him, purely by its increase and without 
reference to other features in the ship, a greater weight of hull, 
costing a greater first cost and diminishing dead weight capacity at 
the same time, he therefore would not build broader ships than 
were compelled by pure necessity? No one, I am sure, would for 
one moment say that it was the intention of Lloyd’s Committee to 
favour unfavourable types of ships. Seeing, however, that un- 
intentionally the nature of their rules leads to this, it is worth 
their while to consider any suggestions for their improvement. 
Regardiag the transverse strengthening you will notice that, in 
Section A, the frames which are 44 by 3 by ys amidships, are 
44 by 3 by ;% at the ends; and in sections B and C the frames 
are 5 by 3 by #; amidships and 5in. by 3in. by y;in. at the ends, 
Granting that the scantling of frames is correct for amidships, 
although in Section C with an additional tier of beams this is open 
to dispute, it seems to me that the same size of frames would be 
sufficient for the ends of B and C as for the ends of A. In such 
cases the size of the midship section influences the transverse 
strengthening at the ends more than is y, and imp an 
unnecessary penalty on the choice of certain forms. If you will 
examine Diagram 2, you will find some curious discrepaneies, intro- 
duged into the transverse strengthening by the difference between 
the spar-decked and three-decked classes of steamer. No one can 
object to the attempt made by Lloyd’s in the spar-decked class, to 
recognise the principle that even in the same size and form of 
vessel very different scantlings may be permitted, according to the 
different extents to which the ship may be loaded; and I would 
certainly not refer to the differences between the spar and three- 
decked sections as discrepancies, were it not that by imposing no 
definite restriction upon the draught of the spar-decked vessel, 
Lloyd’s leave it an open question, and permit the shipowner to 
possess the different types of _scantling without securing a direct 
control over his use of them. To obtain this control would simply 
be to extend their present policy pursued in arming decked vessels. 
Assuming, however, the possibility of both the three-decked and 
spar-decked vessels being used in the same way, we have in 
the latter 44 by 3 by 7, frames; 3 by 3 by 7, frames reverse 
and 21 by ¥; floors, against the former 5 by 3 by 4; frames, 34 by 
3 by y; reverse frames, and 24 by #; floors, If we compare these 
spar decked scantlings with those of the three-decked vessel we 
find a considerable difference. Comparing them, however, with 
sections B and C, the discrepancies--taking the difference of 
dimensions into account—are even more astonishing, the frames in 
both of these cases being 5 by 3 by 8; against the spar decked 
vessel’s frames 44 by 3 by y;, and the floors being 23 by 23} by ,°, 
against 2lia, by ,',in. The differences between the longitudinal 
scantlings of the two sections are also shown on Diagram 2, and 
on Table II. the results of a comparison of these on the same 
system as in Table I. are also shown. You will notice each steamer 
is supposed to be of dimensions according to Lloyd’s 270ft. by 34ft. 
by 27ft. 3in., with a displacement of 3400 tons on a moulded 
draught of 18ft. Gin. The draught is assumed the same for both, 
because Lloyd’s rules permit the assumption. You will notice that 
under these circumstances the one section would have to endure a 
strain about 20 per cent. in excess of that on the other. If 
the three-decked vessel is of a correct strength, it follows that 
the spar decked is on this account too light. Having now con- 
sidered the different cases brought before you, it is worth while to 
ask, Could Lloyd’s not adopt a system of numerals of such a nature 
as would remove the unfairness of treatment meted out to sections 
B and C, and which would render the spar-decked class instead of 
an anomally, a reality, carrying definite conditions with its use? I 
am prepared to put such a scheme before you, and I count it a 
very great recommendation to its acceptance that the main feature 
of it is a general application of the principles laid down in Mr. 
John’s paper on the “Strength of Tron Ships.” According to the 
schemes I propose, both the longitudinal and transverse numerals 
should be multiples of the displacement. It would therefore be 
necessary for the shipowner or builder to fix the amount of this in 
the first instance, and there is no great hardship involved in doing 
so, as the displacement is one of the very first things decided on in 
anew ship. When the ship was completed a mark corresponding 
to the draught of this displacement would be painted on the two 
sides of the steamer in the same way as Lloyd’s now do with 
awning-decked ships. This mark would be called the displacement 
mark, and if loaded over the class would be taken away. At the 
same time Lloyd’s would undertake no responsibility as to this 
mark indicating the correct draught of. the ship, which they at 
resent do in the case of awning-decked vessels, They would 
eave that to be determined by other considerations, and content 
themselves with simply securing a basis for the numerals dependent 
upon the greatest possible weight of the ship while remaining 
classed. It would be necessary to take up this position, as any 
shipowner might select his displacemeut at the level of the upper- 
most deck, which although it might be a good enough basis for 
obtaining extreme strength for some special purpose would be absurd 
as a draught. The longitudinal numeral in this arrangement should 


be simply Mr. John’s bending moment length x aepiecoment 
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The transverse numeral should be the present transverse numeral, 
multiplied by the displacement and divided by some convenient 
constant number. The present transverse numeral by using the 
half breadth, the half girth and the full depth virtually only gives 
the breadth one half of the representation of the depth, putting a 
premium on breadth and a penalty on depth. So far as the frames 
and reverse frames go, this is not to be objected to, as they are less 
supported on the sides than on the bottom, where the floors and 
keelsons back them up well. Neither, however, the present 
numerals nor the ones now proposed are fairly applicable to 
the floors, which should be ruled rather by the breadth 
of the ship than her depth. Possibly, therefore, an additional 
transverse numeral composed of the depth multiplied by the dis- 
placement and divided by some constant convenient number would 
be advisable. In any case, however, I believe some such numerals 
as I p are required to give fair and free scope both to Lloyd’s 
Society and the shipouilders and owners who employ its rules, I 
am convinced that there is no desire for restriction on a fair and 
free chaice of forms for ships by Lloyd’s Committee, and it is this 
conviction on my part which has induced me to ask them before 
this Institution to reconsider both their present numerals and the 
condition of the spar-decked class of vessels. To the breadths and 
depths limitations in the rules I do not bring forward objections. 


STEEL FOR SHIPBUILDING. 


THE chief surveyor of Lloyds, Mr. B. Martell, and his assistants, 
Messrs. Cornish.and John, have prepared a report on steel for 
shipbuilding, which runs as follows:—The Visitation Committee 
during their recent visit to the various shipbuilding ports of this 
country, have paid much attention to the question of malleable 
steel, which material has been sanctioned by the committee for 
building several vessels intended for classification in the Register 
Book. At the works of Messrs. John Elder and Co., on the Clyde, 
they had an opportunity, in addition to i ting two st s 
building of steel by that firm for classification, of witnessing a 
large number of test-samples of steel being used by them in build- 
ing six war ships for the Royal Navy, manufactured by the West 
Cumberland Hematite Steel Company; Bolton Iron and Steel 
Company; Messrs, C. Cammell and Co., of Sheffield ; Landore- 
Siemens Steel Company ; and the West of Scotland Steel Com- 











PeThe results of these tests were of a most satisfactory character, 
and fully bore out the terms of high commendation in which the 
Admiralty Inspector spoke of the quality of this material, and its 
suitability for shipbuilding purposes. A visit was subsequently 
made to the West of Scotland Steel Works at Newton, where the 
process of steel manufacture by the Siemens-Martin steel process, 





was observed from the melting of the ore to its completion into 
mavufactured steel. 

The niain feature in the process of the manufacture of Siemens- | 
Martin steel appears to consist in the hematite pigs and other | 
ingredients being melted in an open hearth furnace heated by gas. 
The means are thus afforded of witnessing the metal during its 
fusion, and of taking test samples for the purpose of correctly 
ascertaining its state of carburisation, by chemical analysis. This 
condition is regulated by additional heating, and thereby driving 
off excessive carbon or by the mixture of ferro-manganese during the 
progress of filling the cauldron from the furnace before running the 
metal into the ingot moulds. The charges consist of from 5 to 10 
tons each, and as the analysis referred to can be applied to each 
charge an’ uniform material can be obtained, and its degree of 
hardness or ductility very nearly ensured. 

In a paper read in 1876 before the Institution of Naval Architects 
by Mr. Riley, of the Landore-Siemens Steel Company, the results 
of a large number of very severe tests of this materiai were 
exhibited showing extraordinary ductility, and it was stated that 
out of 101 samples selected up to that time by the Admiralty 

tor, not a single lot of all that had been placed before him 
had been rejected as failing to satisfy their test. The experiments 
referred to were made at her Majesty’s dockyard, Pembroke, and 
the results were cousidered to be eminently satisfactory by the 
Government officers. The Admiralty tests at present for steel are 
as follows :— 

“* Tensile and Extension Tests.—1. Strips cut lengthwise or 
crosswise of the plate to have an ultimate tensile strength of not 
less than 26, and not exceeding 30 tons per square inch of section, 
with an elongation of 20 per cent. in a length of 8in.” | 

“* Tempering Tests.—2. Strips cut lengthwise of the plate, 1hin. | 
wide, heated uniformly toa low cherry red, and cooled in water of | 
82 deg. Fah., must stand bending in a press to a curve of which | 
the inner radius is one and a-half times the thickness of the plates 


3. ‘*The strips are to be cut in a planing machine, and are’to 
have the sharp edges taken off.” | 

4. “The ductility of every plate is to be ascertained by the | 
application of one or both of these tests to the shearing, or by | 
bending them cold by the hammer on the contractor’s premises, | 
and at his expense.” 

5. ‘* All plates to be free from lamination and injurious surface 
defects.” | 
6. ‘‘ One plate to be taken for tensile, extension and tempering 
tests from every invoice, provided the number of plates does not | 
exceed fifty. If above that number, one for every addition of fifty, | 
or portion of fifty. Plates may be received or rejected without a | 
trial of every thickness on the invoice.” 

7. “* The pieces of plate cut out for testings are to be of parallel | 
width from end to end, or for at least 8in. of length. When 
the plates are ordered by thickness, their weight is to be estimated | 
at the rate of 40 1b. per square foot for plates of lin. thick, and in | 
proportion for plates of all other thicknesses; the weight so pro- 
duced is not to be exceeded, but a latitude of 5 per cent. below this 
will be allowed for rolling in plates of jin. in thickness and 
upwards, and 10 per cent. on thinner plates. These weights may | 
be ascertained by’ weighing as much as 10 tons at a time.” 

“* Tests for Angle, Bulb or Bar Steel.—The whole of the steel to 
stand a tensile strain of 26 tons to the square inch, and not to 
exceed 30 toms to the square inch. Also to stand the extension and 
tempering tests described for plates. All the cross ends are to be 
cut off. One bar is to be taken for testing from every invoice, 
providing the number of bars does not exceed fifty ; if above that 
number, one for every additional fifty, or portion of fifty.” 

Other experiments have been made under the supervision of 
surveyors to this society, the results of which are appended, together 
with a tabular statement of the results of experiments made 
by Messrs. John Elder and Co. It may be stated also that a com- 
mittee was nominated last year by the Board of Trade and the 
Institution of Civil Engineers, ‘‘To consider the practicability of 
assigning a safe co-efiicient for the use of steel in railway struc- 
tures,” consisting of Sir John Hawkshaw, Colonel Yolland, and 
Mr. W. H. Barlow, and a copy of their report isappended. From 
these decuments and experiments, as well as from extensive 
inquiries that have been made among people of the largest experi- 
ence in this kind of steel, it appears clear that by the present 

rocesses of steel manufacture, a malleable description of steel can 
produced of uniform quality, and possessing much greater 
strength with a far higher degree of ductility than the best 
wrought iron, and being in every way a most suitable material for 
shipbuilding purposes, In the Admiralty tests, as before stated, it 
is stipulated that both lengthwise and crosswise this steel is to 
have an ultimate tensile strength of not less than 26 tons, and not 
exceeding 30 tons per square inch of section, with an elongation of 
20 per cent. in a length of 8in. The experiments show, however, 
that most of the steel! referred to stood a tensile strength of nearly 
28 tons, and from this upwards per square inch ; and the whole of our 
information, derived from the steel works, Government inspectors, 
and other reliable sources, goes to show that higher limits than 
at present can probably be placed on the tensile strength, and that 








the latter might perhaps be fixed hereafter at from 28 tons to 32 








tons, or even higher, consistently with obtaining a material suit- 
able for shipbuilding, and possessing far greater ductility and much 
greater uniformity than iron. A higher tensile strength than 26 
tons per square inch appears desirable, if it can be obtained without 
unduly sacrificing ductility, for the increased strength would assist 
the material against buckling and other strains, as it appears from 
the printed report appended that an increase of tensile strength is 
accompanied by a similar increase of strength in other directions. It 
is stated in the same report, that a bar of steel which has 50 per cent, 
more tensile strength than a similar bar of wrought iron, will also 
have approximately 50 per cent. more strength in resisting com- 
pression, torsion, and transverse strains, 

The question of the application of steel in shipbuilding has on 
many occasions received careful consideration, but its adoption 
until within the last year or two always excited a certain degree 
of apprehension, because its uniformity could not be sufficiently 
depended upon. Although a certain quantity of the material 
supplied might be known to possess the necessary qualities, it 
was uncertain whether plates of a very brittle character might 
not be included among the others; and owing to the dangers 
arising from the steel altering in temper during the process of 
manipulation, and the necessity for the plates and angles being 
annealed after punching, it was not deemed desirable to encourage 
its adoption. A very marked me pogee has, however, taken 
place in the manufacture of steel since the development of the 
Siemens open hearth process, by which the production of an 
uniformly ductile material cana be practically ensured ; and this 
has led to such improvements in the manufacture of Bessemer 
steel that, so far as we can learn from all sources, its uniformity 
and ductility can now also be depended upon to a much greater 
extent than formerly. When investigations were made by the 
officers of this society in 1868 as to the properties of steel for 
shipbuilding purposes, considerable difficulties were found to exist, 
owing to the necessity for annealing the plates at the shipbuilding 
works. In the surveyors’ report to the committee on the subject, 
dated April 24th, 1868, they stated that the then practical man- 
ager of the Bolton Iron and Steel Company's Works considered 
“the manufacturers of steel for such purposes should be required 
to properly anneal it before it is removed from their | eagpen 
mt that it should be again annealed at the shipbuilding yard 
after it has been sheared and punched.” The removal of the 
necessity for these great precautions is considered to be one of 
the greatest recommendations of the steel manufactured at the 
present time over that made formerly for shipbuilding purposes. 
The method adopted by the Admiralty to insure that the steel 
supplied to her Majesty’s dockyards, and for ships building for 
the Government by contract, is of suitable quality, is to test it at 
the works of the manufacturers before reaching the building 
establishments; and for this purpose resident inspectors have 


| been appointed to watch the manufacture, and to test the material 


before it is supplied. We have been favoured with extracts from 
the books in which all these tests are recorded ; and from them, as 
well as from the statements of the Government officers, it appears 
that at all the works which have undertaken the manufacture of 


| this malleable steel for shipbuilding purposes, when a fair start 


has once been made, the rejections have been exceedingly few. In 
fact, they are stated to be practically ni/, No doubt the presence 
of these officers has in a measure contributed to bring about such 
satisfactory results ; but they show that, thanks to improvements 
in the manufacture, it has now ome possible to secure great 
uniformity ; and although the committee will probably not deem 
it practicable to have the material tested at the manufacturers’ 
works, as has been advocated by some, other means of a suitable 
character can be adopted, which would equally insure the material 
being satisfactory in strength, uniformity, and ductility. 

To insure uniformity, it will be essential to lay down certain 
specific tests which the material should be required to stand, in 
connection with any reduction in scantlings the committee might 
allow, and provided the material be made to withstand the tests 
recommended hereafter, and the surveyors have full powers to 
select samples for testing. at any time, and proper facilities be 
afforded for testing the same, a general reduction of 20 per cent. 
in the main scantlings required for iron vessels, according to size, 
might safely be admitted by the committee for ships to be classed 
in the Register Book. This reduction, however, could not be 
admitted in all parts of the vessel, nor for small vessels, and for 
this reason the drawings of every vessel proposed to be built of 
steel should be specially submitted, showing all the details of the 
scantlings and arrangements for the approval of the committee. 
In view of the fact that various descriptions of steel can now be 
manufactured to fulfil entirely different requirements as to strength 
and ductility, and that it would be undesirable to recognise the 
material manufactured by one process or firm rather than another; 
or, on the other band, at least for the present, to recognise more 
than one standard of quality for the steel adopted, the application 
of this material in ships building for classification would be much 
simplitied by the manufacturers affixing a special mark or designa- 
tion on the plates and angles, denoting that they were of the par- 
ticular quality required, and capable of withstanding the tests 
referred to. In the committee’s interview recently at Glasgow, 


with two of the directors of the West of Scotland Steel Works, 
| this question was raised, and although not decided at the time, 


there did not appear to be any insuperable difficulties to such a 
course being adopted, and probably the same would be found to be 
the case with the other manufacturers, The advantages which 
would accrue from fixing a special mark on the material denoting 
its capability of standing the tests required by the committee are, 
that it would afford a ready means at any time for identification of 
the material ; it would considerably lessen the chances of hard 
brittle plates or angles becoming intermixed with the material 
supplied ; and it would be to a certain extent a guarantee that the 
conditions and the tests required by the committee were being 
borne in mind during the manufacture of the material for ship- 
building purposes. It is not proposed by this recommendation 
that too much importance should be attached to this special mark, 
or that it should in any way relieve the local surveyors from the 
responsibility of having tests made from samples of the actual 
material supplied for use in the ships building under their survey, 
so as to insure its being of the quality approved by the committee ; 
but it is thought in a matter of so much importance, and in view 
of the many qualities of steel manufactured, every step which can 
be taken tending to secure uniformity of quality in the material 
supplied for ships building for classification in the Register Book 
will commend itself to the approval of the committee. 

In the case of the steel ships at present building under survey, 
careful tests are being made, and samples of the same have been 
forwarded for the inspection of the committee ; and similar tests 
should, it is considered, be made under the inspection of the 
society’s surveyors in the case of every steel ship to be built for 
classification, whatever other guarantees may be offered by the 
builders or steel manufacturers. 

Up to the present time it appears the Government Lave adhered 
to the adoption of iron rivets, and the reason assigned is that it 
has been found the stronger steel rivets will not stand percussive 
tests quite as well as iron rivets. This has, however, been tested 
toa certain extent, under the inspection of one of the society’s 
engineer surveyors, who states that the experiments, although 
comparatively limited in number, convinced him and the others 
present that, *‘ so far as jarring was considered, and also shearing, 
steel rivets could be safely used ;” and this opinion is borne out by 
that of the Admiralty inspector consulted in the Clyde. Another 
objection urged to the use of steel rivets is that the steel, if over- 
heated, becomes brittle and loses its \malleability, and so cannot 
be rivetted up. Iron rivets also, however, become injured by over- 
heating, but at a higher temperature, and not to such an extent as 
to prevent their being rivetted up, although a rivet so finished 
would necessarily be an imperfect one. In this latter respect, 
therefore, the steel rivet has an advantage over those of iron, from 
the very fact that, once it has been injured by overheating, it 
cannot be used at all. In view, however, of the statements 





respecting ive strains on steel rivets, it would appear to be 
on the whole preferable to adhere for the present, and until 
further experience has been gained on the subject, to the use for 
steel ships of rivets of the size that would be required by the 
committee for the vessels if built of iron. 

After a full and careful consideration of all the facts relating to 
the use of steel for shipbuilding purposes which have been brought 
under our notice, and from the information and experience already 
gained on the subject, we beg to submit that, although in our 
opinion the time has not arrived to issue tables of scantlings and 
definite rules for steel ships, still in view of the many inquiries we 
receive respecting the use of this material, and the general desire 
expressed by the steel manufacturers, builders, and shipowners, to 
learn the conditions under which the committee would be prepared 
to sanction its use in vessels intended for classification, the pro} 
circular appended has been prepared for the committee’s considera- 
tion, as being in our opinion suitable for circulation at the present 
time, provided it meet the approval of the committee. In conelu- 
sion we may be permitted to add that while, from all the informa- 
tion we have been able to gather, this material appears to be in 
every way most suitable for shipbuilding purposes, and one which 
merits the encouragement of the committee, our data are not so 
complete as to enable us to recommend at present a greater reduc- 
tion than stated in the proposed circular; and it is felt to be 
desirable in order to obtain a more extensive knowledge of the 
properties of this material, more particularly as manufactured by 
the Bessemer process, that one or more of the society’s surveyors 
should be directed to visit some of the principal steel manufacturing 
establishments, in order to report more fully thereon for the more 
complete information of the committee, 

Asa result of the foregoing report, a notice has been issued by 
Lloyd’s, which runs as follows :— 

Ships Built of Steel.—Notice is hereby given, that the committee 
of Lloyd’s have this day passed the following resolutions in 
regard to the classing o sbi 8 built of steel :—(1) In all cases 
where it is proposed to build ships of steel for classification in the 
register book, a sketch of midship section with longitudinal plans 
showing the details of the scantlings and arrangements, must in the 
first pow be submitted for the approval of the committee, and the 
vessel so approved must be built under special survey. (2) A gene- 
ral reduction of 20 per cent. in the thickness of the plating, 
frames, &c., of ships built of steel from that prescribed in Tables 
G 1, G 2, G 3, and G 4, for iron ships of the 90 A grade or above 
will be allowed, subject to such modifications as may be deemed 
necessary by the committee, according to the size of the vessel, when 
the plans, &c., are submitted for their approval.* (3) The steel to 
be used in ships building for classification in the register book wi 
be required to stand the following tests, to be applied under the 
personal inspection of the surveyors to the society, to samples 
selected by them whenever deemed by them to be desirable. 

Tests.—Strips cut lengthwise or crosswise of the plate, and also 
angle and bulb steel, to have an ultimate tensile strength of not 
less than 26, and not exceeding 30 tons per square inch of section, 
with an elongation of 20 per cent. before fracture. Strips cut from 
the angle or bulb steel to be heated to a low cherry-red, and cooled 
in water of 82 deg. Fah. must stand bending double round a curve 
of which the diameter is not more than three times the thickness 
of the plates tested. (4) No reduction will be allowed in the sizes 
of rivets from those which would be required by the rules for the 
vessels if built of iron. (5) In other respects the rules for the 
construction of iron ships will apply equally to ships built of steel. 

By order of the committee, 
BERNARD WAYMOUTH, 


reta 
2, White Lion-court, Cornhill, London, E.C., 
1st November, 1877. 
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CONTRACTS OPEN, 


QUEEN’S PARADE TRAMWAY, SCARBOROUGH, 

AN inclined tramway has been in use at Scarborough forsome time 
to establish communication between the top of the south cliff and 
the sands and Spa at Scarborough. The tramway is worked by water, 
which is pumped up to the top and suffered to flow in measured 
quantity into tanks fixed one to each of two cars united by a wire 
rope, running over a brake wheel at the top. The action is 
automatic, and the car with its load of water descending one pair 
of rails raises the other car to the top. The tramway has, it 
annem, proved a very successful speculation. 

t is now proposed to construct a second tramway—and acompany 
has been formed for the purpose—at the north cliff, Scarborough, 
and for this line tenders are now invited. The nature of the work 
to be performed isshown very clearly on page 354. No water will 
be used in this case ; the engine instead of pumping, will actuate a 
winding drum, on which will be coiled a steel wire rope connected 
with the two cars, which will work one up and the other down ina 
way too well erstood descripti 

The engine will have two cylinders, one 10in., the other 17}in. 
diameter, with strokes of 12in. These cylinders will be set at an 
angle of 45 deg., and drive a single crank. At starting, full boiler 
eae be admitted to both cylinders, but as soon 
as speed has been got up, by a very simple arrangement the engines 
will be made to work compound, an intérmediate receiver with a 
heater being placed between the cylinders. It is probable that a 
condenser on Davey’s system will be added. The winding drums 
will be 7ft. in diameter, geared 5 to 1 with the engines, and driven 
by mortice bevel wheels to reverse the direction of rotation. None 
of this hinery is to be included in the present contract. 

Mr. Holt, the eng to the y, has not prepared any 
specification, in the ordinary sense of the word, but he has provided 
instead an elaborate bill of quantities, which with the drawing 
supply the fullest information, The works are to be commenced 
on or before the 1st December next, and are to be completed 
within six monthe, under a penalty at the rate of 10 per cent. per 
annum on the amount of the tender. A premium at the same rate 
will be allowed if the works are finished within the stipulated time. 

A station will have to be provided at each end of the line. The 
deep cutting will represent about 1145 cube yards of excavation, 
and 57 yards of concrete. There will be 45 rods of ring arching 
brickwork, and nearly 19 tons of cast iron. In the top cutting 
and relieving wall will be 237 cube yards of excavation, 16} of 
concrete, and 28 of brickwork. The lattice girder bridge and 
piling represent 11 tuns of wrought and nearly 6 tons of cast 
iron, The permanent way represents 155} yards superficial 9in. by 
3in creosoted fir planks, bolted on to the lattice giles and placed 
1ft. apart; 560ft. lineal, 9in. by Gin. creosoted longitudinal sleepers; 
169ft. lineal, 9in. by 6in, cross sleepers; 1 cwt. 2 qr. 23 1b, tin, 
bolts for fastening the planking on the lattice girders; 1 cwt. 2 qr. 
91b, din. gauge bolts, nuts, and plates; 4 ewt. 3 qr. 12 Ib. tish 
plates at bolts; 1 cwt. 24 lb. din. wrought iron coach screws for 
the rails; 140ft. cube concrete in permanent way, and 8 tons 
8 cwt. 3 qr. 201b. rolled flat-bottomed rails, weighing 59 lb, per 
yard (see Cammell’s catalogue, section 18). 

Tenders must be sent in to Mr. H. P. Holt, C.E., 11, Park-row, 
Leeds, or 4, Westminster-chambers, on or before the 22nd instant. 




















Sovrn KxnsineTon MuseuM.—Visitors during the week ending 
Nov. 10th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9811; mercantile marine, building 
materials, and other collections, 1152, On Wednesday, Thursday, 
an@-Friday, admission 6d., from 10a.m. to 4 p.m., Museum, 
1728; mercantile marine, building materials, and other collections, 
83. Total, 12,774. Average of corresponding week in former 
years, 13,055. Total from the opening of the Museum, 16,736,285, 


* The rivets, keel, stem, sternpost, rudder and pillars, and the girders 
and top of inner bottoms, may be of iron of the usual size, but no other 
part of such ships are to be of iron without the special isanction of the 
commit 
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RAILWAY MATTERS. 

Tue North British; Midland, and/ Kast ‘Coast Railways: have 
concluded an agreement for erecting a bridge across the Forth. It 
is expected that powers will be sought in the ensuing session of 
Parliament for the prosecution of the undertaking, which in the 
district will be second in importance only to the Tay Bridge. 

Tue advancement of the works of the St. Gothard Tunnel 
during the week ending the 3rd inst. was 19°9 metres on the 
Goeschenen side, and 23°2 metres on the Airolo side; a total of 
43°1 metres or 20°34ft. per day. From the Goeschenen side the 
rock now being pierced in making the heading is very hard, 

At a meeting of the proprietors of the London and North- 
Western Railway, on Tuesday, a resolution was passed sanctioning 
the creation of new capital to the amount of £1,200,000. The 
money is to be usedto defray the cost of doubling the line between 
Bletchley and Rugby—an important improvement which is now in 
progress. 


Some interesting accounts of a new narrow gauge railway in the 
grand-duchy of Oldenburg, connecting Wederstede with the main 
Oldenburg line at Ocholt, were recently given in some of the 
German papers, The neighbouring district is entirely agricultural, 
population sparse, freight small, fares low, land poor, and yet, 
thanks to rigid economy in construction and management, the 
investment pays. 


THE Virginia and Truckee Railroad in Nevada carries a large 
amount of silver ore from the mines on its line to the mills where 
it is worked. A considerable part of the road is ballasted with 
the sand and dust shaken out of the ore cars, and it is said that 
samples from this ballast have assayed at the rate of 50 dols, in 
silver to the ton. The company could certainly consider its road- 
bed as a valuable asset at that rate. 


During the thirty years ending with 1875 inclusive the French 
railway network expanded with extraordinary rapidity, the 
aggregate length of line in operation in 1875, as compared with 
1845, showing an increase of 2381 per cent. The correspondin, 
increase in the case of Great Britain and Ireland did not oneal 
558 per cent., but in 1875 the British railway network comprised 
a greater number of miles than the French—say, 3302 miles. 

RECENTLY the bearing of the connecting-rod on the pin in one 
of the Pennsylvania and Reading Railroad C y's | ti 
became heated, and the engine was stopped, and water thrown on 
it to cool it, Upon starting again the connecting-rod broke off 
about a foot from the pin. It was subsequently ascertained that 
in heating, the anti-friction metal had melted, and when water 
was thrown on it bound the rod fast to the pin. It was with diffi- 
culty that they were separated. 


THE Indianapolis Journal says :—Some months since the Bee 
Line Company adopted the flash light lantern for use on the rear 
of their freight’ trains at night. Since then they have had no 
trouble from one train running into the rear of the other, as the 
flash light, when the train is in motion, alternates between red 
and white, and when the train is at a stand the light is motionl 





NOTES AND MEMORANDA. 


Iv is stated that the addition of from 10 to 12 per cents of 
chloride of ammonium to melted zine will give it a considerable 
increase of hardness, 

AccorpING to new experiments by Munchhausen, of Moscow, 
the specific heat of water taken at unity at 32 deg. is at 212 deg. 
Fah, 1°0302, as against 1°013 found by Régnault, and 1°122 deter- 
mined by Jamin. 


Tue official report from the Royal Observatory, Greenwich, 
shows that the greatest pressure of wind during the heavy gale 
which prevailed last Sunday night was recorded at 25 minutes 
past 11, when it was 32°6 lb. on the square foot. 


THE bakers and pastry cooks of Paris using brick ovens, have 
been forbidden to burn in their ovens wood which has been 
painted or imapetguate™ with any metallic salt, as it is believed 
that the articles of food may be rendered deleterious through the 
agency of the same, 


By the use of circular oblique theophores, with a special 
clockwork for each, E. R 


that the instantaneous obedience of the automatic theophore 
to its solenoid will enable him to divide a sufficiently intense 
electric current s0 as to supply a large number of his lamps. 


THE removal of tin from copper vessels coated therewith can be. 


easily accomplished, according to Professor Bottger, by immersing 
the vessel in a concentrated solution of sesqui-chloride of lime. In 
a very few moments the tin is removed from the copper, and 
nothing remains to be done but scour the latter with moistened 
sand and dilute hydrochloric acid to obtain a perfectly clean 
surface, 

At a recent meeting of the French Academy of Sci , M. 
Duplessis called attention to the infection of grain through the 
agency of floods in water courses. A case was noted of a field of 
rye which became partially infected with smut, owing to a river 
having overflowed its banks and covered a field further up stream, 
which was already infected. The flood has been the means of 
communicating the disease or fungus. 

Ir the acid phosphate of lime, as described by M. Sidot, which 
crystallises aher the influence of heat, is exposed to a very high 
temperature, it becomes perfectly visrified, apparently descending 
to the condition of tri-basic phosphate of lime, 3 CaO, PO;, and 
losing some of its elements. It has great refracting power, its 
index being 1°523, and its density 26. It may be worked into 
lenses, prisms, &c., like common glass, and possesses a lustre equal to 
that of strass. It resists cold acids, though it is attacked by boiling 
acids and potash. 

AccorpIna to Les Mondes, M. Maiche has made a battery of 
very simple construction. He claims that it is energetic, constant 
with a single liquid, never polarising, always ready, without change 
in the points of contact, and using only what is theoretically indis- 








So accustomed has the engineer of a rear train come to the light, 
he can easily tell the distance and the speed at which a train ahead 
is moving. 

Ir is reported that the London and North-Western Railway 
Company are contemplating erecting an extensive new station in 
Salford, as a \erminus for their Liverpool and Manchester traffic, 
and to place them on a more equal footing with the new Cheshire 
Lines Companies route to Liverpool, to the completion of which 
we referred a short time back. Along with the erection of the 
station, we understand it is proposed to widen various portions of 
the line, and a bridge will have to be constructed over the Irwell, 
to communicate with the Manchester side of the river. 


M. Ma.uer has recently submitted a report to the French 
Academy of Sciences upon three compound locomotives recently 
built at the Creuzot Works for the railroad between Bayonne and 
Biarritz. There are two exterior cylinders acting relatively at 
right angles. Ordinarily the smaller cylinder first receives the 
steam, and the latter then passes into the larger cylinder in the usual 
way ; but when the engine is started, or when a heavy grade is to 
be surmounted, a special valve arrangement allows of the steam 
entering both cylinders directly from the boiler, so that the engine 
works no longer on the compound principle, The locomotives 
weigh from nineteen to twenty tons each, The two cylinders are 
spepece yay 9°3in, and 15’6in. in diameter, with a uniform stroke 
of 17‘5in. The four wheels coupled, are46 Sin, in diameter. The 
boiler has 481°5 square feet heating surface. er from 
Bayonne to Biarritz is 4‘8 miles in length, and has a grade over 
18 miles of ‘015 to 1. The locomotives have travelled over 
24,000 miles in all, and the results obtained are highly successful. 
There was no lack of stability even when running at twenty-four 
miles an hour, a high speed for wheels of such small diameter. 
With regard to expenditure of fuel, the gross amount was 148 lb. 
of Cardiff coal per mile—the weight of the train being from forty 
to seventy-five tons, exclusive of the locomotive. 


MM. Boriz anD Dz Mounci£ have obtained a concession for the 
construction and working of a railway designed to facilitate the 
ascension of the Trocadero. The system to be employed is that of 
the late M. Girard, the celebrated hydraulic engineer, and which 
was experimented upon at the Jonciére in 1869. it is of the 
following character ;:—The vehicles are not carried upon wheels or 
axles, but upon slippers, which slide in a very shallow flat trough 
rail. At the centre of the slipper is a small aperture which com- 
municates by a pipe with a reservoir of water compressed or held 
under a pressure of three atmospheres. In virtue of this pressure 
a film of water about one millimetre in thickness is, it is claimed, 
continually present between the rail and slipper surfaces during the 
running of the train. The slipper slides over this thin bed of water 
with scarcely any friction whatever. The descending journey is per- 
formed simply by the weight of the train. At the bottom of the 
gradient a steam engine compresses the air and water required to a 
pressure of thirty atmospheres, This water is, according to the 
Journal des Mines, passed through a turbine at the rear of the 
last vehicle, and by it is caused to impel the train. The details of 
this are, however, not described. The line from the Trocadero 
will be 1312 yards in length or 0°745 mile, runs along by the right 
side of the Quai de Billy and terminates at the Roi de Rome, in 
dedans of the Exhibition. The journey is to occupy a minute, and 
the train, consisting of three vehicles with forty-five seats, will be 
capable of carrying a full load of 163 passengers either way. 

THe London and North-Western Railway Company have 
matured plans for a line of railway from Lancaster to the dock 
at the mouth of the Lune. The company hopes to obtain a bill 
conferring the necessary powers in the ensuing session of Parlia- 
ment; and no opposition is anticipated, says Herapath, the project 
having been approved by the Lancaster Town Council, the Port 
Commissioners, and the landowners interested. The line will be 
about five miles in length, amd as is will run for the first two miles 
on the flat land adjoining the river, and for the remaining distance 
on the river bank, no eogineering difficulties of any moment will 
have to be surmounted, Glasson dock has the advantage of a low 
scale of dock dues—lower, in fact, than at any other Lancashire 
port. It is also provided with shipbuilding works of some import- 
ance, a commodious graving dock, and a timber basin with a water 
area of thirteen acres, Since the making of the branch of the 
Lancashire Canal, early in the present century, the port has been 
gradually rising in importance, and at the present time has a large 
trade in grain and timber, notwithstanding the fact that all ship- 
metits have to be conveyed a distance of five miles by river, canal, 
or road. ‘The impetus which will be given to the shipping trade by 
the. opening of direct, railway communication to all parts of the 
county must be great, while the indirect advantage that will 
earns to the neighbouring towns of Lancaster will also be con- 
siderable, 





Pp It possesses an electro-motive force three-fourths as 
great as the Bunsen cell, and deposits a kilogramme of copper at a 
cost of less than a franc, or nearly an equivalent of copper for an 
equivalent of zinc, It serves equally well for furnishing powerful 
currents or currents of long duration. 


On the first day of July, 1877, the Western Union Telegraph 
Company had in operation 76,955 miles of line, 194,323 miles of 
wire, and 7500 offices. There are in use on the lines of the com- 

y 10,306 sets of instruments for reading by sound, 9 printing 
instruments, 1639 recording instruments, 220 repeaters, 183 duplex 
instruments, 113 quadruplex instruments, 98,558 cups of main 
battery, and 21,996 cups of local battery. The number of messages 
transmitted during the year ending June 30th, 1877, was 21,158,941, 
being an increase of 2,429,374, or 129 per cent. This includes 
press reports sent, reduced to messages on the basis of 30 words 
to each message. The average tolls upon each message for the 
year were 43°6 cents, average cost 298 cents, and average profi's 
138 cents. 


In working the borax mines in the State of California the boracic 
minerals are lixiviated at one boil in large wooden cisterns holding 
about 14,000 litres. When the liquid rises to 28 deg. B., the ¢lear 
ion is run off into crystallisivg tanks three metres long, two 

igh, and one in width, where the solution cools slowly down to 
25 deg., which may take from six to ten days. When it gets below 
28'deg. the process is watched, so as to get rid of the mother 
liquors before sulphate of soda is deposited. When the mother 
liquor is run off there is also an escape of mud mixed with octa- 
hedral crystals of borax, which are washed in the mother. liquor of 
the next operation, and preserved to be refined. At the bottom of 
the tanks is a deposit of borax, sometimes fifteen centimetres 
thick, which is broken up with pickaxes and washed. 


A sHort time since Father Renard contributed to the Scientific 
Society of Brussels a paper on the microscopic analysis of rocks 
and of mineral cavities. Referring to the latter portion of his 
subject, and to the fact that cavities are often found in crystals, 
containing liquid, with a movable bubble, he states that by 
warming the crystals carefully, the bubble is found to disappear at 
a temperature of about 300 deg. C.—572 deg. Fah.—which is 
regarded as the probable minimum temperature at which the 
liquid was enclosed, and the rock solidified. Petroleum, sea-salt, 
and liquid carbonic acid, as well as water, have been found in 
these cavities, and the supposed temperature of consolidation has 
been confirmed in various ways. Empty, vitreous cavities are often 
found, showing that, while quartz and granite rocks have been 
deposed from watery solutions, porphyries, trachytes, &c., have 
been fused. 


M. V. Wartna has been making experiments on the influence 
of pressure upon the phenomena of combustion. He has burnt 
stearine candles in the air at an ordinary pressure, and at a 
pressure of 1°95 atmospheres in a large iron chest, determining in 
each case the quantity of matter burnt per hour. Those burning 
at the common pressure had a flame 4°5 to 6 centimetres in height, 
and consumed hourly from 9°34 to 10°70 grammes of stearic acid. 
At the increased pressure the flame was very sooty, of a yellowish- 
red, and from 9 to 12 centimetres in height, but the quantity of 
stearic acid consumed was only 7 99 to 9°11 grammes. He burnt 
also candles at very low pressures, as, ¢.g., 9 centimetres of mer- 
cury. The flame was much increased, lost its brightness, and took 
a greenish-blue colour. Three portions could be plainly dis- 
tinguished—the central part of a greenish-blue, quite detached 
from the wick, and having the form of a cap. This part is en- 
veloped in a violet mantle, and this again in a secoud violet 
mantle, so pale as to be scarcely visible, 


Ir has long been known that the western plant growing on the 
open prairies of America, and known as the Sil/phium laciniatum, 
has the property of turning many of its leaves nearly north and 
south, and hence the name ‘compass plant.” It is also called 
“rosin-weed,” from its copious resinous juice. In order to deter- 
mine to what extent this alleged polarity exists, C. E. Bessey, of 
Ames, Iowa, has, says the Scientific American, made a )arge num- 
ber of accurate observations, which he reports in a late number of 
the American Naturalist. Out of ninety-three observations, 
fifty-four were found which pointed more or less east of north, 
and thirty-nine more or less west. Of the fifty-four which pointed 
eastwardly, eighteen were within 5 deg. of north, eight more 
within 10 deg., seven more within 15 deg., five more within 20 deg., 
and three more within 25 deg., leaving only fourteen leaves which 
diverged more than 25 deg. from due north. Of the thirty-nine 
which pointed to the west of north, nine were within 5 deg., five 
more within 10 deg., three more within 15 deg., seven more within 
25 deg., and seven more within 35 deg., anes only eight which 
dived more than 35 deg. from due north. Its polarity is fully 
established, 


equier has succeeded in making an’ 
electric lamp which will operate for twenty-four hours. He thinks, 





MISCELLANEA. 


THe opening mecting of the’ Edinburgh and- Leith Engineers’ 
Society, for the present session, was held a few evenings since, 
under the presidency of Mr. Robert C. Reid, C.E., when Mr. 
David N. Westland, C.E., delivered the inaugural address on * A 
Practical View of Civil Engineering.” 

A LEADING house in Sheffield ordered of an American firm in 
one lot, about two months since, 22,000 dozens of hickory and ash 
shovel and other kinds of tool handies. These have since been 
made and shipped, and have arrived at their destination. 


THE deepest pit in South Staffordshire, it is worthy to note, is 
that of the Walsall Wood Colliery Company, who have just com- 
pleted the sinking of a 15ft. shaft, and, at a depth of 545 yards, 
have passed into the valuable deep coal of the Cannock Chase 
district. The aggregate thickness of the several seams passed 
through is 40ft. 


Urwarps of 250,000 pistols have been made at Norwich, Con- 


‘néctieut, this year, and orders are increasing, compelling the works 
to ritn.dayrand night. 


The Bridgport cartridge works make some 
10000 cartridges a day. They have supplied Russia with 40,000,000, 
Turkey with 70,000,000, and have just got an order for 80,000,000 
from Italy. The Russian and Turkish inspecting officers have been 
working side by side in the factory. The Turkish Government are 
now building a cartridge manufactory upon their own soil, the 
machinery: for which is now being made at the Pacific Ironworks, 
in Bridgport; Connecticut. 

Tue session of the Royal Scottish Society of Arts was opened at 
Edinburgh on Monday evening, when Mr. John Milne, the presi- 
dent, delivered an interesting address on the state of trade. He 
afterwards distributed the prizes for the past session, as follows :— 
The Hepburn Prize to Mr. Sang, C.E., for papers ‘‘Oa the Applica- 
tion of Steam Power to the Ordinary Hand Fly Press;” the 
society’s silver medal to Dr. Stevenson Macadam, for a paper ‘‘ On 
Sedi ts in Domestic Water Cisterns;” to Mr. David Bruce 
Peebles, engineer, for paper ‘‘On a New System of Flash Signals 
Suitable for Lighthouses, Railways, Stations, &c., where Gas is 
Used;” to Mr. RK. H. Smith, Imperial Engineering College, Japan, 
for paper ‘On Sensitive Rotating Governors;” to Mr. 8. W. V. 
Buuren, for ‘‘ Description of Compass for Extracting the Cube 
Root ;” and to Mr. A. Leslie, C.E., for ‘‘ Description of an Im- 
proved Joint for the Levelling Staff.” 


A PAPER ‘‘On Trades Unionism ” was read by Mr. C. G. Corbett 
before the members of the Manchester Scientific and Mechanical 
Society on Wednesday, in which the author urged that whilst 
trades’ unions had been guilty of many serious mistakes in the 
past, yet they were organisations which might be made to serve a 
very useful purpose, and he urged that the objects which they 
should have in view should be to acccumulate an insurance fund 
for old age, sickness, accidents, and death ; to keep a registration 
of the state of the labour market throughout the country; to 
accumulate a fund to defend workmen against unjust dealing on 
the part of the employers; to provide a central authority for 
arbitration, and to arrange technical instruction and means of 
improvement and amusement for the bers, animated 
discussion followed the reading of the paper, in which many of the 
presumed rights of trades unionists were disputed, such as the 
refusal to associate with non-unionists, the compulsory restriction 
of the number of apprentices, and the curtailment of piecework. 


AN important special meeting of the Bristol Chamber of Com- 
merce was held on the 2nd inst., for the purpose of considering 
the question of converting a portion of the river Avon into dock 
space. Mr. John Evans, president of the Chamber, in his opening 
address, pointed out the vital importance of the question. it was 
by no means a new question, having been some twenty years ago 
ventilated and discussed under the inspiration and initiative of 
that Chamber of Commerce. A joint committee, consisting of 
membeis of the docks committer, Merchant. Venturers’ Society, 
and Chamber of Commerce, had beeu formed, who reported in 
favour of the scheme. After a considerable amount of discussion, 
the resolution was unanimously adopted in the following terms :— 
‘That in the opinion of this meeting, with a view to the main- 
tenance and increase of the trade and commerce of the ancient 
city and port of Bristol, the dockising of the river Avon should 
receive prompt and effective attention from the representatives of 
the city in the town council.”’ A further resolution was also 
passed, to present a memorial embodying the preceding resolution 
to the town council on behalf of the meeting. 


Many suggestions have from time to time appeared upon the 
subject of preventing or lessening the liability to accidents arising 
from the entanglement of some portion of a workman’s garments 
in a swiftly revolving shaft, such accidents, as is well known, being 
lamentably common. One of the simplest methods, it would 
seem, of rendering these casualties impossible, without involving 
the necessity of constructing a railing or fender about the moving 
piece in dangerous places, is to cover the shaft with a loose sleeve 
along its entire length. This may be made of sheet tin or zinc, 
and should be movable if desired ; it should also be covered within, 
and at the ends, with leather, to prevent noise. Arranged in this 
manner, the friction between it and the revolving shaft will be 
sufficient to cause the sleeve to rotate with the latter; but in the 
event of any decided resistance being brought to bear upon it, as in 
the case of the entanglement of an operative’s clothing, the sleeve 
will at once be brought to rest and permit extrication without 
serious injury. 

At the meeting of the Wigan Council, on the 9th inst., the town 
clerk reported that with reference to the supplemental water 
supply for the borough, a deputation had seen the town clerk of 
Manchester as to a supply from Thirlmere, but were informed that 
Manchester did not propose to extend their limits, and were not 
prepared to consider the application. The town clerk of Liverpool 
was afterwards seen, and it appeared there was no probability of 
any supply of water from Rivington Works, either now or at any 
early date. Atthe meeting of the Oldham Town Council on the 
same day, iderable di took place on the Thirlmere 
water scheme. The following motion was unanimously passed :— 
** That the question for providing an ample supply of water for the 
borough is of such vast importance that it is desirable that the 
Waterworks Commitcee should be, and they are hereby, empowered 
to tuke any steps they may think fit, including the introduction of 
a bill into Parliament, for the purpose of securing an additional 
supply of water from the waterworks of the Manchester Corpora- 
tion at Woodhead in the event of Parliament sanctioning the 
Thirlmere water scheme of the Manchester Corporation.” 











In answer to the trade circular recently issue] from the Depart- 
ment of State, the United States Minister to Japau draws attention 
to the large amount of cotton and woollen mauufactures imported 
into that ecuntry, the imports of cotton yarns alone, during the 
month of July of the present year, reaching almost to half a 
million dollars. The manufactures come direct from Vngland, and 
the minister can see no reason why the United States cannot 
supply Japan with all the cotton and woollen fabries she requires, 
taking in return silk, tea, &c., from that country. During the 
year 1876 the imports of Japan from England amounted to 
12,244,683 dols,, while her exports to England amounted to only 
2,566,403 dols,, During the same year the imports into Japan 
from the United States amounted to only 1,811,083 dols., while 
her exports to the United States amounted to 6,887,307 dols, 
Thus, Japan only buys from the United States less than one- 
sixth of ber purchases from England, while the United States 
purchases from her nearly three times the amount purchased’ by 
England. With the very friendly relations existing between the 
United States and Japan and the superiority of our manufactures, 
it only requires an effort on the part of the merchants and manu- 
facturers of the United States to reverse the above showing, 
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MARILLIER’S PATENT 


THE HYDRAULIC ENGINEERING 





Tur coal hoist which we illustrate, and which has been 
employed for the last two years in shipping coal at the Albert 
Dock, Hull, is constructed on the continuous or through system 
—i.e., the full wagons enter at one end from the sidings, are 
raised to the required height, their contents di:charged, and then 
they are lowered and run into the sidings on the other side of 
the hoist. Turntables, which are generally required in other 
hoists, being unnecessary in this, their cost is avoided, and the 
time occupied in working them is saved. 

The apparatus, as will be seen on referring to our illustration, 
consists of a timber structure, in which are placed three plat- 
forms, two moving and one fixed, the hydraulic machinery, and 
-the discharging spout. The moving platforms at each end are 
respectively used for raising the full and lowering the empty 

ag Tho middle platform is fixed, and carries the hopper 
into which the coal is discharged from the wagons. The mode | 
of working the hoist is as follows :-—-The full wagons having been 
drawn on to the first platform, are raised to a height of 2+ft. by 
means of a direct-acting hydraulic ram, fixed in a well under the 
platform. If the wagons are hoppered they pass on to the middle 
platform, are there discharged, and then, being passed on to the 
lowering platform, descend and run into the sidings provided for 
the empty wagons. The rails on the three platforms being laid 
at an inclination, the wagons are easily moved from one to 
another. By means of a special arrangement in connection with 
the lifting platform the hoist is able to deal with end door as 
well as with hoppered wagons. This is accomplished by making 
the platform in two parts, the interior one, which carries the - 
rails, being caused to swing on a horizontal axle, so that the SUSPENSION. 
wagon standing on it can be tilted to an angle sufficient toinsure | We illustrate herewith a hammock designed by Mr. P. 
the coal being discharged. The power required to tilt the rails d’Amora, of Castellamare, fitted with universal joint and elastic 
with a wagon on them is obtained from a separate hydraulic ram, suspension, the object being to obtain a marine apparatus of light 
which is aiso fixed under the lifting platform, having a chain | 
attached to it and the after-end of the interior platform, which | ‘ 
chain is so arranged as to allow the platfurm to travel up and 
down independently of the tipping gear. When end-door wagons 
have to be dealt with, after they have been raised to the required | 


accord, The valves for working the machinery of the raising 
platform are under the control of one man, who travels up and 
down on it. The coal spouts are of wrought iron of the usual 
construction, and adjusted by hand winches to suit the varying 
levels of the vessels being loaded. When the hoist is not at work 
the spout is drawn up out of the way. 

Our illustration, which is taken from a photograph, shows 
three wagons being operated upon at one time, a full one being 
raised, a second being emptied, and an empty one descending. 
Whilst this is going on full wagons are being brought forward 
towards the hoist by the hydraulic capstan. With properly 
hoppered wagons constructed to discharge the coal freely, this 
hoist is capable of shipping 300 tons per hour. The hoist has 
been designed and patented by Mr. R. A. Marillier, resident 
engineer to the Hull Dock Company, and the machinery manu- 
factured and erected by the Hydraulic Engineering Company, of 
Chester. 

In some hoists on this plan now about to be constructed it is 
intended to increase the facilities for tipping end-door wagons. 
Before being tipped they will be brought over the middle plat- 
form, and when there can be tipped from either end. The hoist 
will thus be capable of dealing with three end-door wagons at 
one time, as in the case of hoppered wagons, and no necessity 
for turning them can arise, no matter which end comes first. 











D’AMORA’S HAMMOCK WITH ELASTIC 





HYDRAULIC HOIST, ALBERT DOCK, HULL. 
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this fixture the cardanic suspension is articulated. This is also 
made of iron, with an internal circular piece F F and an external 
rectangular piece G G, to which are attached the four suspending 
iron bars that hold the h k. The suspension is very strong, 
in order to enable it to resist the sudden strains resulting from 
sudden change in directions of motion. It is easily connected 
to the bracket D by means of the screws E E. The four iron 
| bars H H have only to support rigidly the upper wooden frame 
| LL, and are also easily connected, having at their upper and 
| lower extremities screws and nuts. The wooden frame M M of 
| the hammock, instead of being united rigidly to the suspension 
| piece G, is suspended the frame L L, by means of four circular 
| india-rubber springs N N, Fig. 1, supported by wooden pulleys, 
| or by means of sheet steel springs, Fig. 2, kept together at the 
| extremity as shown. The steel springs may be rendered more or 
| less flexible according to necessity by shifting the cramps n n by 
which they are held to the framework. In using circular india- 
rubber springs more flexibility is obtained, and therefore more 
| effect obtained in diminishing the motion of the suspension 
| point; but steel springs are more economical as to cost. Four 
very small india-rubber stays B B connect the hammock to the 
| upper or lower deck, so as to check its motion, the tension of 
| these stays being regulated according to circumstances. In order 
| to balance the weight at the foot, and tg give greater stability 
to the apparatus, its lower part is provided with a counterbalance 
| C, sliding on two iron rods, and capable of pou Bye in any 
| desired position of its slide by means of two cords tied one on 
| each side of the hammock. Thick curtains are placed between 
the suspension arrang t and the hammock, to avoid giddi- 
ness. If it is desired to use the hammock in calm weather as a 
| fixed bed, the two frames L L and M M are fixed together with 
four small iron bars, and with four pieces of cord in place of the 

















height, instead of being run over the discharging hoppcr, as in 
the case of hoppered wagons, the hind axle of the wagon is 
engaged by two hooked arms actuated by a treadle on th » lifting 
platform, which treadle has in connection with it a locking appa- 
ratus for securing the tipping frame when not in use. The 
wagon being thus secured by the arms, the tipping frame with 
the wagon on it is tilted up by the means already described, and 
the coal is thus shot into the hopper. The frame is then allowed 
to return to its original position, and the hooked arms are released 








from the axle. At the same time the locking gear fixes the 





frame, and the wagon is moved forward on to the lowering plat- 
form. This platform is counterbalanced, and the chief feature 
in connection with it is the employment of hydraulic power as 





a brake in lowering the empty wagons. The platform is hung - 
on chains passing over pulleys fixed on the top of the timber | 
framing, which are connected with and worked by a ram fixed 
on the outside of the framing. The empty platform is raised 
to the level of the hopper platform by means of the ram, which 
is so proportioned that the weight of the empty wagon is suffi- 
cient to cause it to descend and to force back into the pressure 
main the whole of the water admitted into the cylinder for lift- | 
ing the empty platform, so that no expenditure of water or of 
power takes place in the operation of lowering the empty wagons. structure and of easy removal, and capablé of counterbalancing 





A capstan, worked by one of Brotherhood’s patent three-cylinder | the rolling and pitching of the ship, as well as the translatory, 
hydraulic engines, is provided for drawing the full wagons on to | and to a certain extent vertical, motion of the centre of suspen- 
the raising platform, and sufficient inclination is given to the | sion of the apparatus. 

rails on the lowering platform and to the line leading to the 
sidings to cause the empty wagons to run into them of their own 


| From underneath the deck of the ship an iron bracket D is 
fixed in the shape of an inverted T, On the horizontal part of 





small india-rubber stays to be fastened on the lower deck. The 
small iron bars joining the two frames are not on the hammock 
made with steel springs, because in this case, to di with 
the elasticity of the hammock, the extreme slide of the cramps 
n nis sufficient. As the hammock is supported by four screws 


in the bracket D, these must be carefully fixed. 
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PLATE PLANING MACHINE 


MESSRS. J. BENNIE AND CO., ENGINEERS, GLASGOW. 
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Messrs, J. BkNNIE AND Co., of Glasgow, have recently 
supplied a complete set of plant to the shipbuilding yard of Mr. 
G. F. Cawallin, near Stockholm. Engravings of this machinery, 
which is of the newest and most improved type, will no doubt 
prove interesting to many of our readers. We illustrate above 
a plate planing machine, and in a subsequent impressions we shall 





as will be observed, exhibits some novel features in construction, 
which will be appreciated by those who have to do with this 
class of machin 


ery. 
The cutting tool T, as in ordinary machines, is driven to and | 
fro by means of a screw 8. It cuts in traversing both ways, | j 


and the cutting edge is turned to its work at each end by means 


of the handle H. When the machine is operating on a plate the | 
full length of the traverse, the slide A reverses itself when it | 














SCALE OF FEET 


i 5 





lever place another plate, just wide enough to cover the division 
between the two sash frames. In the drawing this plate is 
darkened to make it more obvious. With this arrangement, if a 


= oe 


oO 


comes in contact with the cams CC at each end of machine. | 
The pulleys P P are driven by an open and a crossed belt, and | 
these are shifted either by hand or by the slide itself when it | 
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supply further information. The annexed plan shows the 
per features of the ship yard as they are being put up at 
—_ oleae is re of room on all sides ~ pee 
ent when found necessary. The ground on whi 
the launching ways are made is at present low and partl 
covered by the tide at high water, but this is being embanked, 
and will form an excellent site for the erection of iron vessels, 


The machine we illustrate is for planing the edges of plates, and, — 











reaches the end of its cut. Usually in commencing to plane a 
plate, the edge is uneven and i , and far from straight ; 
and the prominent parta require to be reduced before a full cut 
is obtained. To effect this it is usual to station a man at the 
reversing pulleys, so that, at a signal from the planer, he may 
reverse the cut at any distance along the edge of the plate. 
Messrs. Bennies’ arrangement does away with the necessity for 
having this man at the pulleys. The planer is able, at any point 
of the stroke, to reverse the cut by simply moving up and down 


the lever L. That lever slides along the reversing bar with the | 


tool slide, and is available to the planer at any moment. 

Another important improvement is in the design of the holding 
down beam B, Hitherto it has been usual to have this beam 
fixed on the table D D, but then the feet by which it is bolted 


| to the table limited the length of the plate to be planed. If a 
| plate were longer than the bram would admit between its feet it 


could not be planed. Consequently many firms, particularly 


those engaged in the construction of iron bridges, have found it 





LOWER SASH 


PLAN 


burglar endeavours to force back the lever, his knife merely comes 
in contact with the safety plate, and he is “* done.” 





to order very long machines—as long indeed as would | 


admit an extra long plate now and then. Messrs, Bennie and Co. 
fix the beam to the slide bed, and thus leave the table free and 


clear from end to end. And so their machine, however short may | 


be its traverse, admits of a plate of any length being planed, It 
will benoted that the tool holder is constructed toslide upor down 
as may be desired. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
(We ou: f 





SASH FASTENINGS, 

S1z,—At this time of year, unfortunately, all burglars are only too 
successful, but perhaps the class whose visits we most aaa are 
those that ob access to the insides of houses by ascending to 
upper windows and then forcing back the catch, with, it is said, an 
on an table knife, but more probably with a glazier’s putty 
knife. Most of the great jewel robberies have been effected in this 
manner, and so audacious have these thieves become, that it is 
now most important that householders should have at di 
some inexpensive and efficacious means of a ty their windows. 
Therefore, I venture to enclose a rough drawing of a plan I have 
devised for achieving this object, 

It will be seen at a glance that the old-fashioned sash fastenin 
is retained, but in of being affixed to the window frame, wi 


| the movable lever on the upper sash, as is now the usual arrange- 


ment, J reverse the parts, and underneath the plate carrying the 


I should be much ob if you would insert this letter, as it 
would ventilate the subject, and my object is to discover some sure 





protection this most dangerous class of thief. 
Reading, Nov. 12th. B. D, Kyox. 
THE FRENCH BARRAGES MOBILES AND THE IRISH WEIR 


MOUNDS, 
S1r,—The Seine and the Shannon are two important natural lines 
for navigation, but both are subject to droughts and floods, There- 
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fore toregulate their flow so as to maintain a sufficient depth of water 
‘ for steamboat navigation in dry weather, and to let off the flood 
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waters at the lowest practicable level, and save the lands from 
inundations, is an object of great importance to France and Ireland. 
Many years ago, the Governments of each country authorised and 
provided for the execution of large river works for this purpose, 
and very large sums of money have been expended in carrying out 
those works. The works were designed and executed, in France, 
by the engineers of the Government corps of Ponts et Chaussées, 
and in Ireland by the Shannon Commissioners. 

On the Seine a valuable navigation had long existed, but the depth 
of water in many places was but 2ft. to 3ft. in dry weather, and it 
was known that if 6ft. depth of water throughout were maintained 
with good locks and side canals, the resulting navigation would soon 
become of great national importance. There the object aimed at 
was solely the improvement of the navigati To p the 
necessary depth of water for steamboat navigation by deepening 
the river bed for so great a length of river without any lake would 
be too expensive. The Government engineers proposed to effect 
the great object by eens but principally by constructing 
regulating weirs at suitable places, each of a height sufficient to 
raise the river surface to a level that would give 6ft. of water in 
the river upwards to the next regulating weir. A short canal, with 
a lock, should be constructed to join the two levels of the river 
above and below each weir. 

In the Seine river, from the junction of the river Yonne, at 
Montereau, to Paris, a length of sixty-two miles, with a fall of 
64ft., there are twelve regulating weirs, and as many locks, each 
lock 40ft. wide and 600ft. long. The merchandise carried in 1869 
was 75,533 tons up stream, and 715,371 tons down. The Seine 
through Paris, 7} miles long, with a fall of 6}ft., has other weirs 
keeping up 6$ft. depth of water. The trade in 1869 was more 
than a tnillion tons. From Paris to Rouen the Seine is 156 miles 
long. with a fall of 76ft., or nearly 6in. per mile, This is regu- 
lated by seven weirs and seven locks, each 40ft. wide and 400ft. 
long. The river Yonne, which enters the Seine at Montereau, sixty- 
two miles above Paris, has a navigable depth of water of 5ft. 3in. 
in driest weather up to Auxerre, seventy-one miles, with a fall of 
164ft.; there are twenty-five regulating weirs. 

The barrages mobiles have two principles in common, viz., they 
are built some wholly, some principally, ia a straight line at right 
angles to the axis of the river, and they are almost wholly remov- 
able from the water way. In dry weather they are all closed, and 
securely maintain the prescribed minimum depth of water on the 
shoals and lock sills, The navigation goes on through the side 
canals and locks. In floods they are wholly removed from the 
water way, and leave the river channel wholly available to carry 
off the floods. There is no fall apparent in the river surface 
there. No part of the natural fall and force of the river is wasted 
by the weirs. The steamboats pass freely over the foundations 
of the weirs as well as through the locks. There is no lake on the 
Seine nor on any of its tributaries. 

The drainage district of the Shannon, at Killaloe, is 2,560,000 
acres. From this place it falls about 90ft. to the tide of the 
Atlantic at Limerick ; and the navigation is by a canal with locks. 
From Killaloe upwards by Athlone, Carrick, &c., the Shannon is, 
by Act of Parliament, a public navigable river ; the length of this 
is 117 miles, and the fall in dry weather is 40ft. That fall was 
caused by eight natural shoals. Many years ago side canals were 
cut and locks built at those shoals. A good navigation was pro- 
cured from Killaloe upwards for 36 miles to the junction of the 
grand canal from Dublin, and a tolerable navigation thence upwards 
to Lough 

Subsequent to 1829 engineering surveys of the Shannon were made 
by Mr. Khodes, and then more minute surveys by Sir Richard 
Griffith and others who made designs and estimates for ‘‘improv- 
ing the navigation, and for confining the waters, and preventing 


the inundations of the contiguous lands,” Act 5 and 6 William 








IV. c. 67,84. In 1839 the Shannen Act 2 and 3 Vict. c. 61, was | 


ww providing for the execution of the works designed by Sir 
ichard Griffith and others, and enacting that the ‘‘ Several 
works should be carried into full and complete execution ”"— 
Section |—at a cost of £584,807. Sir Richard Griffith and the 
other Shannon commissioners then proceeded to get the works 
carried on, and in March, 1850, reported that they were completed 
and that the improvement of the navigation and of the drainage 
were fully accomplished and successful. The shoals that had kept 
up a depth of water for steamboat navigation in summer, but 
caused great inundations of the lands;in floods, were some wholly, 
some partly, cut away. Of course the maintenance of a navigation 
depth of water in summer required that some regulating weirs 
should be built, and the commusioners built eight weirs across the 
river, 
The Shannon weir mounds are all built on this principle, viz., 
solid stone facings, and rubble or gravel backing. ‘hey run very 
across the river. The Killaloe weir shown in the accom- 
panying sketch is 1100ft. long where the river channel effective is 
but 44Uft. wide. These weirs act well in dry, summer weather, 
and keep the assigned depth of water for steamboat navigation ; 
but they act very injuriously in moderately wet weather. There 
is no sluice, no falling headboard, no movable or removable part 
whatever. The flood water cannot get off, and must accumulate 
in the great Lough Derg, which contains 30,0 0 acres. 
1861, this occurred with fatal results, The influx from each suc- 
cessive rainfall was in a great degree retained by the weir mound, 
and raised the level of the Lough until ultimately another rainfall 
came on the 15th August. The Lough had been gradually filled to 
the level of the lands; the weir mound formed a solid, permanent, 
artificial barrier against the flow of the flood waters; and the 
inundation spread far and wide for thirty-six miles upwards. Even 


would in a few days have gone off the lands; but that was impos- 
sible, and the water remained on the lands for months, and the 
crops were all destroyed, while there was a clear fall or 
cataract over the weir mound of 2}ft. which could not be 
utilised. In that flood of August, 1861, out of the whole natural 
fall of the river from Carrick on-Shannon to the bridge of Killaloe 
was 36ft. 9in., out of which 21ft. were wasted over six weir mounds, 
leaving but 15ft. Yin. in the surface to propel the river. (See 
report to the Lords of the Treasury on the rivers Shannon and 
Suck, by J. Lynam, ordered to be printed by the House of Com- 
mons 15th May, 1867, p. 7, 8, 9.) 

Seeing that the wholly solid oblique weir mounds are totally 
useless as regulating weirs, it was proposed in 1867 to our Govern- 
ment that they should be all removed, and replaced by weirs built 
of iron supports and wooden p:nels in a line at right angles to the 
river, and removable almost wholly from the water-way in floods. 
It has not been put forward that the French barrages mobiles are 
the most suitable pattern for the Shannon. On the contrary, it is 
stated that far more suitable patterns are known. It was reported 
to the Treasury by me in 1867 :—‘‘ There are different patterns of 
regulating weirs in use in Ireland, England, and France and 
America, even the best of which is most probably capable of being 
improved to suit the river Shannon. I therefore beg leave to pro- 
pose that two or more patterns of sluices be selicted from those 
already known, and constructed in one of the Shannon weir 
mounds early next summer as auexperiment. By observing their 
action and results, a pattern suitable to the Shannon could be 
found with certainty. The expense would be about £300.” (See 
report, p. 9.) This has not been done; nothing useful for the 
Shannon has been done. Three Acts of Parliament have been 
passed providing for “the preventing of the inundations of the 
adjacent lands,” and £590,000 expended. But all that has been 
done isa failure. Since 1861 two Committees of Parliament have 
inquired into the subject ; three commissions have been working at 
it ; £250,000 of public money has been voted for it ; £20,000 has 
been spent since 1861 on inquiries ; yet not a shovelful of gravel 
has been removed from the river. Not even one sluice has been 
constructed in any of the weir mounds ; they remain still, acting as 
permanent artificial barriers against the fre flow of the flood 

waters, The crops on 20,000 acres of land are every year at the 
mercy of the clements, liable to he destroyed by heavy rain. 


In August, | 


I still hope that our Government would correct this great error of 
their Shannon engineers, if they were quite sure that it could be 
corrected with safety to the public interests in the navigation and 
great benetit to the lands. But the Government has hitherto been 
misled by reports and counsels of engineers, who, though eminent 
and skilled in other departments of waterworks, have had no 
practice in river engineering. Therefore I wish to promote scientific 
discussion among your readers on regulating weirs. Not, how- 
ever, on details, nor whether Mr. Stoney’s roller sluices or the 
barrages mobiles arg better, which is a subject of detail, but a 
discussion on the general principle—whether solid wholly im- 
movable oblique stone weirs, such as the Irish weir arene, oF 
almost wholly removable weirs, with iron supports and wooden 
doors built at right angles to the river, would be more efficient to 

te periodically flooded navigable rivers. 

+ is asserted that, of patterns of regulating weirs which main- 
tain a required depth of water in dry summer weather for steam- 
boat navigation in a periodically flooded river, the worst is that 
which is wholly solid and immovable. The best would be one 
wholly removabie and easily replaced, more or less as the quantity 
of water to be passed would require, 


Balinsloe, Nov, 6th. James Lynam, C.E. 





CONTRACTS. 

S1r,—In the course of my experience, both as an engineer and 
a member of a local board, I have met with some curious specimens 
of specifications for pubiic tenders, and I have had occasion to 
protest officially against the powers sometimes attempted to be 
assumed by the surveyor or engineer of a local authority to the 
execution of law or justice. I think, however, that I have never 
met with a more decided instance of this unbusinesslike t 
than in the specification which I beg to enclose for your inspection. 
You will observe that it refers to a contract for pumping machinery 
in a town in the North of England. 

On referring to clause 11, which runs as follows :—‘‘In the 
event of any neglect, default, or delay whatsoever, on the part of 
the contractor, in the execution or performance of the work, or if 
the progress of the work be at any time so slow as not ia the 
opinion of the engineer to insure completion within the specified 
time, the engineer shall have full power to give notice to the con- 
tractor under his hand to remedy the same within three days from 
the date of such notice, and if the contractor shall neglect or fail 
in the opinion of the engineer within three days from the date of 
such notice to have rectitied the matters specified therein to the 
satisfaction of the engineer, and of which neglect or failure the 
said engineer shall be and is hereby d to be sole judge, 
then it shall be lawful for the local board, through the engineer, 
to enter upon and take possession of the said work, or any 
thereof, and of all materials, machinery, implements and things 
in, open, or about the said work, and to remove or displace there- 
from all workmen, artificers, labourers, or other persons whatso- 
ever in the employment of the contractor, and to employ in their 
places other workmen, artificers, and labourers, or to enter into 
apy new contract with other parties for completing them, 
according to the directions and under the supervision of the 





this paper of Mr, Stead’s I find the fact of the inverse affinity of 
phosphorus for oxygen and iron respectively at low and high 
temperatures is clearly set forth, Ten days after this Mr. I. L, 
Bell read a paper before the Iron and Steel Institute, in London, 
“On the Separation of Carbon, Silicon, Sulphur, and Phosphorus 
in the Refining and Puddling Furnace and in the Bessemer Con- 
verter.” This is a talented, explicit, and exhaustive communica- 
tion, and in it Mr, Bell records the results of certain original 
experiments made by him, demonstrating the fact of the inverse 
affinity of phosphorus for oxygen and iron respectively at low and 
high temperatures, 
commend these facts to the notice of your correspondents 
“Oxide,” ‘* Carbon,” and ‘ Phosphorus,” and I doubt not that, 
while the latter trio have each striven to adorn their respective 
champions with all the credit, the eminent trio of sicists I 
have mentioned by name would each one be the last to disparage 
the importance of the other's labours ; and to have had a hand in 
solving this great question entitles them jointly to the honour 
ef their country, and especially to the devotion of the smelters 
of Tees-side, ScrPio, 
Leeds, November 12th, 


ACCIDENTS IN MINES, 

S1r,—In your report of the discussion on Messrs, Hawksley and 
Martin’s paper ‘‘On Certain Mechanical Appliances for Meeting 
the Requirements of Certain Classes of Mine Accidents,” read at 
Manchester, last week, you give me credit for the suggestion to 
form brigades, &c., to work such apparatus. The idea is not mine, 
but was mentioned by me in connection with some remarks I made 
in reference to Mr. A. Upward’s apparatus for conveying food, 
light, &c., to imprisoned miners, and for the purpose of protecting 
them from their imprisonment. The paper from which I quoted 
was read, I believe, in July last by Mr. Upward, at Cardiff, before 
the Institution of Mining Engineers there, and his conclusions 
seem to me to be very sound, Mr, Upward writes as follows :— 
“It is hardly to be expected that each mineowner should possess 
a complete set of apparatus. I would suggest, however, that 
depdts should be formed in the different mining districts at which 
apparatus of this kind should be deposited, and could be rapidly 
forwarded, in case of emergency, to the spot where they were 
required. These depdts should be furnished not only with the 
above-described apparatus, but with portable engines, air and 
water pumps, constructed so as to travel by road or railway. 
Medical and surgical appliances adapted specially to mining 
casualties, and, indeed, such stores as the experience of the district 
suggests as being most useful in cases of mining accidents. These 
depots should be, of course, in the most accessible parts of the 
district, and they ought, I think, to be sufficiently supported 
by voluntary efforts on the part of mineowners and miners. 
They should be officered by tried hands, and their staff should 
be from miners chosen for practical experience and co ;~ Etfici- 
ciency should be maintained by periodical inspections, nting 
rewards and decorations to the efficient. Means should be taken 
to make miners generally acquainted with their duties in assisting, 
what I may term the ‘miners’ brigade.’ The brigade would 
speedily attain a valuable practical insight into the best method of 








engineer, the contractor receiving payment only for such portions 


of the permanent work then actually executed as the local board | 


shall determine to take, at such rates as the engineer shall decide, 
after deducting any expenses, loss, or damage which the local 
board may sustain by the contractor’s breach of contract, and making 


no allowance for the use of any plant, or temporary works which | 


he may have supplied for the prosecution of his contract ;” you 
will see that this practically gives the engineer absolute power of 
terminating the contract, and causing the greatest loss to the con- 
tractor without the smallest fault or omission on the part of the 
latter ; for it ight easily happen that the contractor was fully 
able to complete hi 
through ignorance or wrongheadedness, consider ‘‘the progress of 
the work so slow as not in his opinion to insure completion within 
the specitied time ;” of this neglect or failure ‘the engineer shall 
be and is declared to be sole judge !” 

Let us suppose that the machinery is ready for delivery at the 
contractor’s works 200 miles off. The contractor knows that the 


place is not ready to receive this machinery, but that he has plenty | 


of time in hand. . He receives one morning notice from the 
engineer that im his opinion the work ought to be in the well 
‘within three days.” The contractor knows himself to be in the 
right, but he has no option and no appeal. At the word of the 
engineer the contract is closed, and there is no redreas. ‘This will 
be further seen in clause 15; ‘‘The works generally and every 
part thereof shall be conducted and completed under the superin- 
tendence and to the satisfaction of the engineer, aud in all cases 
of difference of opinion as to the manner in which the work is to 
be executed, as to the quality of the materials, or as to the truo 
intent and meaning of this specification, or as to any matter, or 


charge, er account, or otherwise, as between the local board and | 


the contractor, either during the progress or after the completion 


of the work, the decision of the engineer shall be final and binding | 


on both parties.’ 

The necessary result of such specifications as these is that no 
firm cau tender unless either (1) They are so bard up for work as 
to be reckless of the terms on which they take it; or (2) They have 
the honour to be on such comfortable terms with the engineer that 
they know there is no danger of a difference of opinion. Neither of 


| these alternatives will be found in practice to tend to the interests 


of the engineer’s employers. In the present instance the engineer 
is a perfect stranger to me, and very likely is incapable of any 


| . % d ufti ni tl . . . 
then, if the weir had been or could be opened, the floods water | eae meted, Gt Caney ony Sninaen Setnnes tas Sigua 


unerring, but for all that the practice of issuing such specifications 
is mischievous both for the public employers and the contractors, 
London, November 13th, EH. 





THE PURIFICATION OF IRON. 

S1r,—The market price of hematite pig iron is now upwards of 20s, 
per ton higher than that of Cleveland pig, nevertheless there is not 
the least demand for the latter amongst steel makers, owing to the 
amount of phosphorus it contains. The time, however, seems to 
be now drawing near when these conditions will be altered. If, as 
now appears highly probable, the phosphorus in Cleveland pig 
iron can be uniformly reduced by a refining process to, say, 0°10 per 
cent. at a cost of 12s. to 14s. per ton, then the great prostration 
which has lately characterised the staple trade of Cleveland will, 
in drawing out the latent talent of a few of its ablest chemistsand 
engineers, have been indeed a blessing in disguise. 

The main hinge on which this important question has turned 
round and rapidly appeared in a new light is, without doubt, a 
perfect realisation of the inverse affinity of phosphorus for oxygen 
and iron respectively at different temperatures, 

About the end of December, 1876, I had the pleasure of 
witnessing a few heats worked under Mr. Howsan's superintendence 
in the Godfrey and Howson revolving puddling furnace at Middles- 
brough. On that particular occasion the furnace was worked at a 
red heat, at solow a temperature in fact, that from my previous 
notions about puddling, I was surprised that the iron could be got 
to ball up; it did so, however, and on subsequent analysis I was 
informed that the phosphorus was found very low—not exceeding 
03 per cent. The advisability of low-heat puddling, when pro- 
ducing material for conversion to steel—for which purpose the 
removal of carbon in the puddling hine is of dary con- 
sequence—was immediately recognised by Mr. Howson, and con- 
tinuously acted upon and carried out by him from and after that 
time. 

On the 12th of March, 1877—or more than two months after my 
visit to Middlesbrough—-Mr. J. EB. Stead read a paper before the 
Cleveland Institute of Engi s, “On Phosphorus in Cleveland 
Iron Ore and in Iron,” in which are detailed the results of certain 
original experiments of his own and also the results of certain 
experiments made by him at the suggestion of Mr. Edward 











| Williams some time previously, bearing on the same subject. In 


work in time, and yet the engineer might, 


proceeding in cases of accidents. In a word, they would be 
exactly analogous to the ‘lifeboat crew,’ or ‘fire brigade’ of a 
great city, and would no doubt soon display the same kind of cool 
practical courage, and the same readiness in resource, and the same 
steadiness in discipline as these crews and brigades have always 
shown.” RatpH Hart TWEDDELL. 
14, Delahay-street, Westminster. 


| 
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A PLEA FOR PROTECTION. 
Lorp Bateman, writing to the Z'imes from Shobdoncourt, 
Leominster, pleads thus for a new commercial policy :—- 
“At this moment of widespread commercial depression, the 
uestion of the expediency of a return to a system of limited 
Peatanice, as opposed to that of free trade, is undoubtedly once 
} again forcing itself upon the consideration of many thoughtful 
yeals, from her Majesty’s Chancellor 


minds. 

‘* Notwithstanding the ap 
of the Exchequer Souemenin, which continue to be made on its 
behalf by the advocates and apologists of this free trade policy, it is 
evident, from their recently-expressed opinions, that a certain un- 
comfortable feeling of doubt exists as to its success, and the excuses 
put forward for the general non-acceptance of the free trade 
doctrine raise an unmistakeable mistrust in the soundness of their 
| views, and lead us to inquire whether a policy which requires so 
much excuse to be made for it is, after all, the one best titted to 
our peculiar interests, or one in which this country should still 
continus to persist. I have used the words “‘limived protection ” 
advisedly, in order at the outset to guard against any supposition 
that either myself or those who think with me consider it would 
be either politic or possible, in the impending war of tariffs or in 
any revision of our customs duties, to attempt to impose any 
restrictions whatever on what I will call vital necessaries, or on 
the recognised food of the population. In any scheme of com- 
mercial policy due consideration should always be given to the 
capabilities of production of the country on the one hand and to 
| its absolute necessities on the other. 

*‘In the case of Great Britain, owing to our area being so 
| much restricted and to the continued irterease in our population, 
an increase out of all proportion to the size and acreage of the 
kingdom as compared with the relative proportion of population 
| to the area and extent of foreign countries, it has become virtually 
imperative upon us to obtain from all nations of the earth the 
requisite food supply. Thus far, therefore, it is willingly conceded 
that the exercise of free trade, though still incomplete, has 
conferred on the masses an exceptional and a lasting benefit. 
I turn aside for @ brief instant to pay this tribute to the memory 
of the late Mr, Cobden and Sir George Cornewall Lewis, and to 
| the foresight of Mr. Bright and Mr. Charles Villiers. 

**But, unfortunateiy, we have to deal with many more interests 
than those exclusivel ted with the food supply of the 
people. We have to deal with our own natural and sufficient 
products, with our various home manufactures, and with our own 
skilled—and daily more expensive—general labour question, These 
latter, quite as important to the well-being of the community, 
require to be as jealously guarded and protected, exercising, as 
they undoubtedly do, an equally preponderating influence on the 
prosperity, or otherwise, of all classes in the kingdom, It behoves 
us, therefore, while securing for them the best available market, to 
be at the same time cautious how we allow them to deteriorate, or 
permit rival countries unduly to compete with our native indus- 
tries to our own loss and detriment. 

** Sir, we cannot shut our eyes to the universal collapse of trade 
and its accompanying distress, be it the mineral, the shipping, 
the carrying, the agricultural, or the general manufacturing trade, 
Throughout the country the ery of depression and distress and 
ruin is the same, 

“We have to compete on unequal terms with other foreign 
countries, who are robbing us of our profits, pay nothing to our 
Exchequer, and underselling us at the same time. When the 
capitalist finds that his trade is leaving him, and that his profits 
are reduced to a minimum, it follows that the workmen depending 
upon him must suffer in like proportion, and as a consequence 
the rate of wages must come down or employment must cease. 
Strikes, lock-outs, and painful and undeserved distress are: the 
inevitable results, 

**Granted that the theory of free and unrestricted commerce 
with all the quarters of the universe is as bold as it is magnani- 
maus; granted that the idea, by whomsoever originated—and 
advocated by no one more consistently than by our late good and 
wise Prinee Oonsort—is both grand and glorious in its conception ; 
granted that to give effect to it has been the aim, as it has been 
the long accepted policy, of successive Governments, it cannot be 
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denied that the sting of ‘ want of reciprocity’ has, from the first, 
checkmated our oe efforts, and obliged us now to 
confess, after ears of trial, that in practice our free trade 
is at best but , and that, while we are opening our ports 
to the commerce and manufacturers of the world free and unre- 
stricted, other countries, without conferring us any reci- 
procal benefit, are taking advantage without scruple of our 
magnanimous, but disastrous—because one-sided—liberality, 

‘Tt is of no use to blink the question. Facts will s for them- 
selves. In defi of all arg ts and all persuasion, not to say 
entreaty, on the subject, these awkward facts still remain, Our 
overtures to other countries are disregarded. Our Commercial 
Treaties are not renewed. Our own trade is in a sinking and 
unprofitable condition, Our wey ar show a lamentable and alarm- 
ing and increasifig deficit. Our Exchequer isaffected, And, worse 
than all, not a single country in Europe, beginning with France 
and Germany and ending with Spain and Switzerland, to say nothing 
of the United States of America or our own Australian colonies, 
can be cajoled by the most specious temptation into following our 
example of free importations, or opening their ports to the com- 
merce of Great Britain and of the world unrestricted by safeguards 
in the shape of duties framed to protect their own native indus- 





“Now, Sir, in view of these undeniable facts, and of the quasi 
admitted failure of the policy which has been so long a time in 
operation, and which was, in fact, initiated, and I may say necessi- 
tated, by the exigencies of an exceptional period of famine and 
distress, which even the most ardent protectionists of the time 
were quite unable to gainsay or withstand, but which happily now 
no longer exist, I ask whether that grave moment of reflection and 
self-examination has not arrived when it behoves all classes who 
feel themselves sensibly affected, to pause and seriously review the 

nt position, and if a false step has been made, as many think, 
have the courage and the energy to retrace it without delay. 
This is neither more nor less than what a prudent man in private, 
or a prudent trader in commercial life, would find it his imperative 
interest todo. How much more imperative, therefore, is it when 
imperial and patriotic interests are so heavily involved ! 

“ We have tried free trade, and it has been found wanting. We 
have done our best to impress other countries with the reasonable- 
ners of our policy, and in return they scoff at our blindness and 
turn a deaf ear to our remonstrances. In the meantime, partial 
ruin and wholesale depression and distress are staring us in the 
face, Our local burdens are increasing, our exports diminishing. 
Our working classes, unsettled, are waging open war in the cause 
of labour against — discontented because unable to find the 
real cause of their discontent, clamouring for their participation 
in profits which can hardly be said to exist, and yet cali to 
account for the hesitation and inability of their employers to 
accede to what they consider are only their just demands. 

““Why should we persist in such an Utopian crusade? Why 
have we cut adrift from our old anchorage to launch our good shi 
upon a treacherous torrent, which is hurling us helplessly to immi- 
nent shipwreck? In Heaven's name, if we are on the wrong track, 
let us arrest our downward course. Do not let us, for the sake of 
a Quixotic theory, blind our eyes to the fact that our trade is 
ruinously slipping from us, and that we are sacrificing our best and 
d t interest an table idea, 

“There are indications that the tide of public opinion is 
undergoing a gradual, and therefore a more convincing, change. 
I hail it with satisfaction. After all, the argument that comes 
home to every one’s pocket is the most cogent, and is worth all 
the theories and all the lectures of all the political economists 
in the world. 

‘*T appeal to the common sense and to the patriotism of my 
countrymen, and if they are convinced how great has been the 
fallacy of our free trade policy without reciprocity, it is for them 
to say, as I believe sincerely they will say, whether a return toa 
policy of limited protection, so far from being impossible or unde- 
sirable, is not the true and simple solution of our present diffi- 
culties, which will tend, ina more simple and natural way than 
any other, to retrieve our losses, increase our revenue, lighten our 
burdens, bring peace, contentment, and employment to our working 
classes, and teach them and us to bless the day which restored 
the old policy and the old watchword of ‘protection to native 
British industry.’ 

‘* With the object of bringing these views before the public and 
of inviting their discussion and consideration, I have ventured to 
address you,” 











ON THE RATE OF PROGRESSION OF GROUPS 
OF WAVES AND THE ENERGY TRANS- 
MITTED.* 


By Professor OsBORNE REYNOLDs, F.R.S. 


WHEN several waves, forming a discontinuous group, travel over 
the surface of deep water, the rate of progression of the group is 
always oN less than the rate at which pyr a hem = 
compose the group are p ted. As the waves approach the 
front of the group they cole dwindle down and die out, while 
fresh waves are continually arising in the rear of the others. 
This, which is a well-known phenomenon, presents itself to our 
notice in various ways. When a stone is thrown on to the surface 
of a pond the series of rings which it causes gradually expands, so 
as finally to embrace the entire surface of the water ; but if careful 
notice be taken it is seen that the waves travel outwardly at a 
considerably greater rate than that at which the disturbance 
spreads, Or when viewing a rough sea, if we endeavour to follow 
with the eye any wave which is larger than its neighbours we find 
after following it in its course for a short distance that it has lost 
its extra size, while on looking back we see that this has been 

ired by the ding wave. But perhaps the most striking 
manifestation of the phenomenon is in the waves which spring 
from the bows of a rapid boat and attend it in its course, A 
wave from either bow extends backwards in a slanting direc- 
tion, for some distance, and then disappears, but immediateiy 
behind it has come into existence another wave, parallel 
to the first, beyond which it extends for some distance, 
where it dies out, but not before it is followed by a third, which 
extends still further, and so on; each wave overlapping the other 
rather more than its predecessors. Although not obvious, very 
little consideration serves to show that the stepped form of these 
of waves is a result of the continual dying out of the waves 
in front of the group and the formation of fresh waves behind. 
For as each wave cuts slantwise through the column formed by the 
group, one end is on the advancing side or front of the group, and 
this is continually dying, while the other is in the rear, and is always 
growing. 

So far as Iam aware, no general explanation of these phenomena 
has as yet been given. It has been shown, and, I believe, first b 
Professor Stokes, that if two series of parallel waves of equal magni- 
tude, but differing slightly in length, move simultaneously in the 
same direction over the same water, so as to form a series of grou 
of waves separated by bands of interference, then these groups will 
advance with half the velocity of the individual waves. This is 
doubtless an example of the same Chaggr ypc and shows that 
the theory of wave motion is capable of explaining the pheno- 
menon, but it appears to leave hing to be desired ; for inst 4 
why should the bands of interference only progress with half the 
velocity of propagation on a deep sea, whereas in sound the corre- 
Pea. bands of interference which constitute the beats move at 
the same velocity as the waves? 

My object in this paper is to point out a fact in connection with 
wave transmission which appears to have hitherto passed unnoticed, 
at all events in connection with the phenomena described above, 
of which it affords a clear and complete explanation. The exist- 
ence of waves implies a certain amount of energy in the medium 
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in which they exist over and above what there would be if the 
medium were undisturbed. If we consider a portion of the medium 
pied at any instant by a single wave—that is, a portion lying 
between two consecutive wave crests, or two consecutive hollows— 
the energy of disturbance in Chee of the medium is the 
energy of the wave, and this, divided by the length of the wave, 
is the mean energy of disturbance. Now what I would point out 
is (1), that this energy may, so to speak, have taken up its resi- 
dence permanently in the portions of the medium in which it is 
found at any time, or its residence may be merely temporary, the 
particular energy migrating ferward with the wave. In some 
classes of waves the entire energy is permanently resident, in 
others it is entirely migratory, while there are still other classes in 
which part of the energy of disturbagee is resident in the particular 
rtions of matter, and part moves forward with the wave; and 
2) that the ability of any particular waves to spread through a 
medium previously undisturbed depends entirely on the ratio borne 
by the portion of the energy which is migratory to that which is 
atte resident. This will be seen from the following considera- 





nS : 
One of the several functions performed by waves pe through 
a medium is the transmission of energy. Thus the energy which we 
receive from the sun is brought to usin the waves of light and heat, 
so in the case of sound che work done by the arm of the drummer is 
transmitted to our ears by the waves of sound. It is possible, 
however, to have waves which travel through a medium without 
conveying energy—such are the waves caused by the wind on a field 
ofcorn. This kind of wave may be well illustrated by suspending 
a series of small balls by threads so that the balls all hang in a 
row and the threads are all of the same length. If we then run 
the fingers along so as to set the balls oscillating in succession, the 
motion will be such as to give the idea of a series of waves propa- 
gated from one end to the other; but in reality there is no propa- 
gation, each pendulum swingsindependently ofits neighbours; there 
is no communication of energy, the waves being merely the result of 
the general arrangement of the motion. In thiscase there is no 
communication of energy, neither is there any propagation of 
disturbance ; any one ball may be set swinging without in the least 
disturbing the others ; and what is here indicated is a general law 
—that whenever a disturbance is transmitted through a medium 
by waves there must always be communication of energy. 

That the rate at which energy is transmitted in different media 
or by different systems of waves is very different, may be 
illustrated at once by experiment. If the balls just described are 
all connected by an elastic thread, then they can no longer swing 
independently. If one be set in motion, then, by virtue of the 
connecting thread, it will communicate its motion to its neigh- 
bours until they swing with it, so that now waves would be propa- 
gated through the balls. The rate at which a ball would impart 
its motion, i.¢., its energy, to its neighbours, would clearly depend 
on the tension and elasticity of the connecting thread. If 
the tension was slight, and the thread easily stretched, com- 
pared with the weight of the ball, it would stretch, and the 
ball might accomplish several swings before it had set its neigh- 
bours in full motion, so that of the initial energy of disturbance a 
very small portion is communicated at each swing. But if the 
tengion of the thread be great compared with the weight of the 
balls, one ball cannot be disturbed without causing a similar dis- 
turbance in its neighbours, and then the whole energy will be 
communicated. This is simply illustrated by laying a rope or 
chain on the ground and fastening down one end; if, then, the 
loose end be shaken up and down, the wriggle caused will travel 
to the other end, leaving the rope perfectly straight and quiet on 
the ground behind it ; so that, in this case, it is at once seen that 
the wave carries forward with it the whole energy of disturbance. 
The straight cord and the pendulous balls represent media in 
which the waves are at the opposite limits. In the one case none 
of the energy of disturhance is transmitted, and in the other case 
the whole is transmitted. Between these two limits we may have 
waves of iofinite variety, in which any degree of energy, from all 
to nothing, is transmitted. Now the waves of sound belong to 
the class of the cord in which all the energy is transmitted. But 
what I want particularly to make clear is that the waves on water 
are between the limits, they are analogous to the waves in the 
suspended balls when connected by an elastic string. And I have 
now to show that, according to the accepted theory of wave 
motion, the waves on deep water only carry forward half the 
energy of disturbance. 


In regular trochoidal waves the particles move in vertical circles 
with a constant velocity, and are always subject to the same 
pressure. Of the energy of disturbance, half goes to give motion to 
the particles and half to raise them from their initial position to 
the mean height which they occupy during the passage of the wave. 
Now, the mean horizontal positions of the particles remain un- 
altered by the waves; hence, since their velocities are constant, 
none of their energy of motion is transmitted; nor, since the 
pressure on each particle is constant, can any be transmitted by 
pressure. The only energy, therefore, which remains to be trans- 
mitted is the energy due to elevation, and that this is transmitted 
is obvious, since the particles are moving forward when above their 
mean position and backward when below it. This energy consti- 
tutes half the energy of disturbance, and this is therefore the 
amount transmitted. Fora definite mathematical proof that in 
waves on deep water the rate at which the energy is carried 


forward is one half the energy of disturbance per unit of length 


multiplied by the rate of propagation—Let h, be the initial height 
occupied by a particle, supposed to be of unit volume, /, the height 
of the centre of the circle in which it moves as the wave passes, 
r the radius of the orbit, and 4 the angle the radius vector makes 
with the horizontal diameter. Then the height of the particle 
above its initial position is h; —h, +7sin. $9; adding to this 
the height due to its velocity, we have the whole energy of 
disturbance, 
= 2 (hi —h,) + 2 sin 4, 
The velocity of the particle is 


= V4 (yh) 
and the horizontal component of this is 
oF SJ 8 ah) sin. 6. 


Therefore, the rate at which energy is being transmitted by the 
particle 


={2 (yh) +r sin, 0} J 29 (a—2,) sim. g, 
and the mean of this 
2¢ 


= 2 ff {2Gu—he)+ © sin o} VS 29 (u-h)sin, 82 8, 
at o 


=}r vA 29 (ly—hy) 
and if a be the length of the wave and na the rate of propagation 


hi-ho =a" and 29 =4¢er, 


The mean rate at which energy is transmitted by this particle, 
= na (hi-ho) 
or the rate of Y ie a multiplied by half the energy of dis- 


turbance. Q. E, 


It now remains to come back to the speed of the groups of waves 
and to show that if the rate at which energy is transmitted is the 
rate of propagation multiplied ty half the energy of disturbance, 
the velocity of a group of waves will be half that of the individual 
waves.—Let P;, Ps, P;, Py be points similarly situated in a series of 
waves which gradually diminish in size snd energy of disturbance 
from Ps; to Piin which direction they are moving. Let «be the 





energy of disturbance between P, and Ps at time ¢, s + a the 
energy between Ps and Ps, s + 2a between P, and Py, and so on. 


Then at the time t + J after the waves have moved through one 
wave length, it follows that the energy between Pi and Pe will be 


—tteta ‘ie a 
2 eat 


And between Ps and P, will 
=ttot+et2a 3a 
a sar gq, - =te+ 3 


And, again, after another interval in the energies between P, 
and Pe, Pe and Ps will be, respectively, 


a 3a 
_ tts take 


s+a 


3a 5a 
ater wh be za 


ot a BO 


So that after the waves have advanced through two wave lengths 
the distribution of the energy will have advanced one, or the speed 
of the group is half that of the waves, Q.E.D. 

Of course this reasoning applies equally to the waves on the sus- 
pended balls when connected by an elastic string; and in this case 
the conclusions may be verified, for, as on water, the groups of 
waves travel at a slower rate than the waves. This experiment 
tends to throw light on the manner in which the result is brought 
about. When a ball is disturbed the disturbance is partly com- 
municated to the adjacent ball by the connecting string and gs 
retained in the form of pendulous oscillation ; that part which is 
propagated forward is continually reduced in imparting oscillations 
to the successive balls, and soon dies out, while the motion retained 
by the swinging pendulum continually gives rise to succeeding 
waves until it is all absorbed. If the tightness of the cord be 
adjusted to the length of the suspending threads, waves may be 
made to travel along in a manner closely resembling the way in 
which they travel on water, the speed of the group being half the 
speed of the individual waves. 

Although the progression of 4 group has hitherto been spoker of as 
if the form of the group was unaltered, this is by no means the case as 
arule. In the mathematical investigation it was assumed that the 
motion of the particles is circular ; this, however, cannot be the 
case when the succeeding waves differ in size by a sensible quan- 
tity, and hence, in this case, the form of the group cannot be 
permanent, And it may be further shown that as a small group 
proceeds, the number of waves which compose it will continually 
increase, until the gradation becomes indefinitely small. And this 
is exactly what is observed, whether on the water or on the strings. 

So far we have considered deep water. When the water is shallow 
compared with the length of the waves, the results are modified, 
but in this case the results, as observed, are strictly in accordance 
with those which follow from the theory. According to this, as 
waves enter shallow water the motion of the particles beeomes 
elliptical, the eccentricity depending on the shallowness of . the 
water ; and it may be shown that, under these circumstances, the 
rate at which energy is transmitted is increased until, when the 
ellipses approach straight lines the whole energy is transmitted ; 
and, consequently, it follows that the ratio of the speed of the 
groups to the speed of the waves will increase as the water 
becomes shallower, until they are sensibly the same, in which case 
only the groups of waves are permanent, and Mr, Scott Russell’s 
solitary wave is possible. ; 

Besides the explanation thus given of these various phenomena, 
it appears that we have a means of making some important verifi- 
cations of the assumptions on which the wave theory is based, for 
the relative speed of the groups and wave which compose them 
affords a criterion as to whether or not the particles move in circles. 








Fatt or aA Rattway Bripcr.—A bridge on the Highland Rail- 
way, near Dalwhirmie, half way between Perth and Inverness, 
fell on Monday morning immediately after a train had passed over. 
The Burn, which was spanned by the bridge, was greatly flooded, 
and the foundations were sapped. The accident was noticed 
shortly after it occurred, and it was expected that a temporary 
bridge would be completed last night. 


THE TYNE SHIPBUILDING TRADE.—We give below the Board of 
Trade returns for the first nine months of the present year in the 
Tyne and in the Glasgow district. Most of the shipping built on 
the Tyne is built for Tyne owners. Even when Tyne-owned ships 
are for convenience registered in London, the capital is subsoribed 
in Newcastle and the management is also centred there. The Tyne 
trade is now greater than that of all Scotland put together; but 
while this is the case, its shipowners do not limit their operations 
to their own port, but Newcastle ships trade to and from every 
port in the United Kingdom to every quarter of the world, While 
this is the case the reports that come from the Continent about 
the shipbuilding there are most gloomy. In Germany, Den- 
mark, and Sweden, the larger proportion of the limited companies 
are winding up, and most of the shipyards there have taken the 
form of limited companies. One large establishment, which cut 
out in{price some of our Tyne shipbuilders, and built steamers 
which now trade to our river, winding up, according to the Wew- 
castle Daily Journal, after four years’ work with a loss;-~it is 
stated, of not less than £60,000. Four or five years ago, 100 sail- 
ing vessels were building on the Italian coast of the Riviera, 
between San Remo and La Spezzia ; now there are less than half 
adozen. Compared, therefore, with foreign nations, our i 
is not so bad; but it must not be forgotten that, after all, our 
shipyards are a long way off full work. At the very least their 
machinery could turn out double the present rate of production ; 
and Walker, Hebhurn, Wallsend, and Jarrow present a melancholy 
array of empty houses. Many first-class workmen from the Clyde 
have applied for work, but masters here have in the first place had 
no openings, and in the second place have had a feeling, which from 
their point of view is perhaps a meritorious one, against employ- 
ing men on strike. It is further to be regretted that with the 
present rate of wages, notwithstanding the extraordinarily low 
price of iron, the busi of the shipbuilder has now for three 
years been very unremunerative indeed, and in many cases masters 
have taken contracts at a loss merely to keep their men together. 
The following figures are taken from the Board of Trade returns 
for the first nine months of this year. The tonnage is, in all cases, 
the gross tonnage. The Glasgow district includes Dumbarton, 
Greenock, Port Glasgow, Paisley, and Ayr; and the Newcastle 
district takes in the Wear and Tees, but not Whitby or Hull :— 


Newcastle District. 














No. Tonnage. 
Steamers built in nine months Re. ce 200 ca <n eee 
Sailing ships builtin nine months .. .. 31 30,684 
Total : 167 181,696 
Glasgow District. 
&teamers built in nine months . ee 57,409 
Sailing ships built in nine months 47 46,375 
‘ weaken ‘ i. ee de “ “: 133 103,784 
verage nage of steamers t e 
Newcastle district... .. .. .. .. .. 1110 tons. 
Do. in Glasgow district .. a 667 tons, 


The average tonnage of sailing ships is about the same in both 
districts, 2.¢., a little under 1000 tons. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Toe Wittmer and Roozrs News Company, 
$1 Beekman-street. 











TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
* inform that letters of inquiry addressed to the 
public, and intended for i 


insertion in this mn, ua of 
nied by a large envelope legibly directed by the 


cases, be ac 

writer to hi , and bearing a 2d, e stamp, in order that 

answers received by us may be forwar to their destination. No 

notice will be taken of communications which do not comply with 
¢,* We cannot undertake to return drawings or manuscripts ; we 


must therefore request correspondents to keep copies, j 

«,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

A Constant Reaper. — Hill, Pilliner, and Williams—No. 4936, 1876, 
Rolling Rail Ends, &c., into Billets or Bars. 

B. E. N. (Lambeth).— You will find an elaborate series of papers “ On the 
Use of Gems for Boring Rocks” in Tue Enaineer for Sept. oth, 20th, and 
27th, and Oct. 4th, 1867. 

Firrer.—You cannot do better than procure the treatise ‘On Drawing 
Instruments,” published by Stanley, Gt. Turnstile, London, and Binn's 
** Geometrical Drawing,” which you can obtain through any bookseller. 

G. R. L.—Mr. Richard Roberts went into business for himself on the death 
of his partner, Mr. Sharp, in 1843. He carried on his works until 1852, 
and from that date till the time of his death, March, 1864, he practised in 
London as a consulting engineer. 

R. H.—Water-pressure machinery is now used in nearly all large manu- 
facturing towns, Kead a treatise ‘On Water Power,” published in Weale's 
Series, or see a pa “On Water-pressure Machinery,” published in our 
impression for August 10th, 1867. If care is taken to prevent the accu- 
mulation of water in the exhaust pipe, by laying it on an incline, and 

iding a smail opening through which the water can drain away at the 
lowest point, the back pressure in the engine will not be affected in any way. 


TANNATE OF SODA. 
(To the Bditer of The Engineer.) 
S1n,—Will any correspondent say where I can obtain tannate of soda 


for use in steam boilers ? INcRUSTATION. 
London, November 14th. oo 
SUBSCRIPTIONS. 
Tus Exomreen can be had, by order, from any newsagent in town or country 
at the various raslway stations ; or it can, if preferred, be supplied direc 


from the office, on the following terms (paid in advance) :— 
Half-yearly including dowble number)... . «. £0 14s. 6d. 
Yearly (including two double numbers).. .. .. £1 9s, 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tur Exoinesn is registered for transmission abroad. 
Cloth Cases fur binding Tux Enuinger Volume, . 6d, each. 
The following Volumes of Tuk ENGINEER can be had, price 18s. each—Vols. 
8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 
Subscriptions for Thin Paper Copies will, until further notice, be 
i i paying in advance at the 


yy and post-free. B8ub- 
eee F aides eaaee be accompani 
Publisher 


by letter of advice 
Thick Paper Copies may be had, if preferred, at increased 


rates, 

Remattance by Post-oflee Order. — Australia, Belgium, Brazil, British 
Columbia, Britah Guiana, Canada, Cape of Good Ho ge; Deumark, Egret 
a) * 
= Oe d, wr Bouth 


France We 'y), Germany, Gibraltar, In 
Natal, Netherlands, New B: ick, Newfi Wales, 
N P ‘ Tukey, 


ew Z Switzerland, Tasmania 
United States, West Coast of Africa, West Indies, China via Sou 
ampton, £1 16s. 

Remittance by Bill in London.—A Buenos Ayam, Cason, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, 
Singapore, Spain, Sweden, £1 1és. Chili, 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and <a : odd lines are 
charged one shilling. The line — eight When an adver- 
tisement measures an inch or more the we is ten shillings per inch. Ali 
single advertisements from the country must be accompanied by stamps in 

Alternate advertisements will be inserted with all practical re- 
\ ity cannot be guaranteed in an: case. Ali 
except weekly advertisements are taken subject to the conait ion. 

AvVERTISEMENTS CANNOT BE InseRTED UNLESS DeLivenep BEFoRE Six O'CLOCK On 

Tuvurspay Evewine ix gace Werx. 

*.* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Taz Encinxer, 163, Strand. 


France, 
Borneo, and Java, £2 5a. 








MEETINGS NEXT WEEK. 

Tue InatituTion oF Civit Enoingrers.—Tuesday, Nov. 20th, at 8 p.m.: 
Discussion on “‘ The Progress of Steam Shipping.” 

Tue Merrorovocicat Society.—Wednesday, Nov. 21st, at 7 p.m.; “On 
the General Character and Principal Sources of Variation in the Weather 
at any part of a Cyclone or Anti-Cyclone,” by the Hon. Ralph Aber- 
cromby, F.M.S. ‘‘The ‘Arched Squalls’ of the Neighbourhood of the 
Trade Winds,” by Captain A. Schtick. “‘On a Remarkable Barometric 
Oscillation on January 80th, 1876,” by Robert H. Scott, F.R.8. 
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LONDON WATER SUPPLY. 

Tue ball is now fairly set rolling in reference to the 
metropolitan water question. Ata special meeting, held 
on Wednesday last, a ng ny: of the Metropolitan Board 
resolved on promoting two bills in the next session of 
Parliament—one to be a — measure for acquiring the 
undertakings of the London water companies by compul- 
sory purchase, and the other to be a private measure for 
the pu of carrying out the ogee water 
scheme devised by Sir J. Bazalgette, Mr. Bramwell, and 
Mr. Easton. The sum requisite to purchase the rights 
and properties of the companies cannot be less than 
£25,000,000, and the supplementary scheme is estimated 
to cost £5,500,000. Thus a sum exceeding £30,000,000 
sterling is involved in the resolutions of the Board passed 
at the recent special meeting. So large an outlay, and so 
serious an undertaking, ought to be d on considera- 
tions commanding something like unanimity among those 
who are concernea in carrying out the project. As a 
matter of fact, this unanimity on the say of the 
water supply was eminently absent from the deliberations 
of the . The members of this body are more than 
forty in number, and the votes recorded on Wednesday 
last only amounted to thirty, although the chairman voted 
as a private member. The dissentients were thirteen, 
while the policy to which the Board are now pledged was 


supported by orly seventeen votes. Thus there was a 
bare majority of four in a meeting com of less than 
three-fourths of the full number of the From this 


aspect of affairs, it would seem that the absent members 
are more likely to object to the project than to support it. 





majority on the Board favourable to the measures which 
are now to be promoted. But whatever may be thought 
as to the views of the absent members, it is strangely sig- 
nificant that a special meeting, called to consider a question 
of such nitude and of such commanding importance, 
should exhibit so limited an attendance, and should settle 
the question with so narrow a majority. Four votes, 
including that of the chairman, turn the scale where mil- 
lions sterling are concerned. 

Some explanation of this peculiar attitude of the 
Metropolitan Board may perhaps be suggested. There 
is an apparent readiness on the part of the Board 
generally to support a scheme for simply buying-up the 
water companies, The first division at the Board on 
Wednesday showed this distinctly. The minority were 
ieaont As join the majority in voting for the compulsory 

? 


pure the mode of dealing with the supply being left 
unsettled. But the majority scouted the pro as a 
fatal attempt at compromise. It was fae that unless 


the Board made use of a double-barrelled gun, they would 
never bag their game. It was useless to ask Parlia- 
ment for a transfer of the water supply, unless the Board 
could show that they were going to remedy existing 
defects. The alleged defects have reference to 
quality, the mode of supply—intermittent—and the 
lack of pressure for the pur; of fire hydrants. 
By Sir J. Bazalgette’s scheme it is pro} to provide a 
supplementary and limited supply of chalk water for 
potable purposes. In this respect quality is to be 
secured, so far as concerns a small continuous dole for 
drinking and cooking. This supply being constant, the 
objections respecting the existing intermittent system are 
supposed to be met, though it will be observed that the 
greater part of the total supply will remain intermittent 
as before; and the constant supply will itself be very 
small, As to fires, the new plan is advocated for the 
reason that the constant supply will be at high pressure. 
In respect to cost, we have sundry ingenious calculations 
to prove that the double system of supply will be much 
cheaper than any attempt to extend and alter the 
old works. There is a wonderful balancing of figures 
to show how much will be saved by adopting 
the double system. As to the soundness of these 
calculations, the members of the Board have acknow- 
ledged themselves to be considerably in the dark. 
Mr. Roche, who is the leading representative of the 
policy to which the Board are now committed, candidly 
stated that on the subject of the estimates they were 
in the hands of their engineers, That these engi- 
neers are able and conscientious no one can doubt ; yet 
the very figures they give can be handled in two different 
ways, and there are questions as to the comfort and con- 
venience of the public on which these eminent authorities 
may, possibly go astray. But it is now clearly seen what 
the Metropolitan Board intend to do if they get the water 
supply into their hands. Into the soundness of their 
proposals it will be the business of a Select Com- 
mittee to inquire. One striking argument used at the 
Board on Wednesday was to the effect that the water com- 
panies had a counter scheme in hand, by which they would 
seek parliamentary powers for a general amalgamation and 
an expenditure of millions for the improvement of their 
works. “ Now or never” was therefore given as the watch- 
word of the party desirous of getting possession of the water 
supply. The “now” was affirmed, though opposed by a 
strong and determined minority, who persisted in calling 
for a division on every vote that was taken. A hard- 
fought and costly parliamentary campaign is evidently in 
store on this question. 


THE PURIFICATION OF IRON. 

To judge by the correspondence which has appeared in 
our pages, it appears that Mr. I. L. Bell will — some 
difficulty in maintaining his right to be regarded as the 
original inventor of a process which bids fair to revo- 
lutionise the iron trade of Cleveland. The process itself 
is so exceedingly simple that it is not easy to believe that 
it was not we own years since. Practically it consists 
in washing melted cast iron in a cinder bath; that is to 
say, the cast iron and the cinder are brought into contact 
by stirring them together with a puddler’s rabble when in 
a fluid state. But this is just what is always done when 
cast iron is puddled. The iron is immersed at one stage 
of the operation in a bath of melted cinder, and in this it 
is well stirred by the puddler. The temperature at which 
cast iron is puddled is by no means constant; sometimes a 
furnace “ goes much hotter” than at others, and some doubt 
whetlier Mr. Bell could maintain a patent for an invention 
which depends for its success on the maintenance of a 
fixed temperature, this temperature as defined in the specifi- 
cation being the only novel feature. For these and kindred 
reasons many persons now assert, directly and indirectly, 
that Mr. Bell has produced nothing new, has told the 
world nothing that it did not know before. The truth is, 
however,' that Mr. Bell’s invention or discovery does not 
consist in the mixing of melted cast iron and cinder ata 
low temperature, but in the fact that when melted cast 
iron at a low temperature is brought into contact with a 
melted cinder rich in oxygen the phosphorus leaves the 
iron for the cinder, whereas if the temperature be high 
the phosphorus will remain in the iron or leave the cinder 
for it. It does not appear that this fact was known until 
Mr. Bell made it public; and this being so, to him beloiigs 
all the credit which an announcement so pregnant can 
bring to its author. No one ever thought of washing the 
phosphorus out of pig iron before Mr. Bell; at least, 
if he did, he kept the fact to himself. The very 

hrase “washing iron” is practically new, and admirably 

escribes what takes place. For many years men have 
striven to purify Cleveland and other ores, and to clear 
them of phosphorus; but so small was the success which 
attended these exertions that the great majority of iron- 
masters regarded the feat as impossible of accomplishment, 
and looked on phosphorus as commercially irremovablefrom 
iron. Attention was indeed turned to the production of 
phosphorus steel; that is to say,steel in which the phosphorus 


Tt may certainly be questiqned whether there is a real | would be suffered to remain—because it could not be gat 





out—while its evil effects would be neutralised by a 
peculiar method of treatment. M. Euverte carried out 
experiments with this object two or three years ago, at the 
Terre-Noire works, with tolerably satisfactory results. The 
poner consisted in making the steel in a Siemens-Martin 
urnace, and adding a large quantity of manganese, which 
was said to counteract the influence of the phosphorus. 
Certain rails made in this way were tried on the Chemin 
de Fer du Nord in 1875. They contained—carbon, 0°17 
to 0°22 per cent.; phosphorus’, 0°28 to 0°31 per cent.; and 
manganese, 0°50 to 0:70 per cent.; or at least twice as 
much of the latter element as is usually met with in steel 
rails. M. Euverte insisted that the carbon present must 
be very limited in quantity, in order that the results might 
be satisfactory. It is obvious that this, and all other 
schemes of the same kind, are at best but makeshifts, and 
that those who have devised them endeavoured to elude a 
difficulty which they could not clear from their path. Mr. 
Bell’s process is entirely different. The phosphorus is 
absolutely removed, and that with a rapidity and ease 
which are sufficiently remarkable to surprise even those 
vow ave practised the operation half a dozen times 
already. 

Nor is it to be assumed that anything like finality has 
yet been reached by Mr. Bell in this matter. Experi- 
ments are now being carried out, into the details of which 
we do not at present feel ourselves at liberty to enter 
fully, which promise much more than Cleveland has yet 
expected. It must suffice to say that the purification of 
an iron heavily charged with phosphorus can be readily 
effected by merely running the metal out of an open hearth 
into a foundry Jadle, or similar vessel, containing melted 
cinder, and that the same cinder can be used over and 
over again for the purpose ; and this not on a small scale, 
but on a scale large enough to show that this modification 
of the process can puabanly be applied to blast furnaces 
in such a way that pig iron may be initially produced 
almost free from Bh ng At the proper time we 
hope to place full Netails of recent experiments in this 
direction before our readers. At present they have 
advanced only far enough to indicate that something more 
may be accomplished by Mr. Bell’s process than even he 
himself at first thought possible. 

We have said that the word “ washing ” exactly expresses 
what takes place, when iron is cleared of phosphorus 
by the aid of melted slag. The word will appear still more 
appropriate if it is borne in mind that all the phosphorus 
taken out of the iron remains in the cinder bath, none or 
next to none being driven off by the high temperature. 
The rationale of the process is extremely obscure, and will 

robably tax the ingenuity of chemists for some time. 

e iron and cinder being together, it appears that the 
phosphorus may be made to pass backwards and forwards 
from the iron to the cinder and from the cinder to the 
iron several times, and at will, simply by altering the 
temperature of the furnace. Nor is there sufficient evidence 
that a chemical change of any kind save the transfer of 
the phosphorus is effected in either the iron or the cinder 
by the exaltation or reduction of the heat of the furnace. 
Explanations of course have been supplied by chemists, 
but to us they appear unsatisfactory, aaa it is worth notice 
that no chemist predicated the fact that phosphorus had 
more affinity for slag than for iron at low temperatures. 

The matters now requiring elucidation are the probable 
effect on the metal brought about by the process of 
washing. It is quite easy to remove in this way not only 
the phosphorus, but all the uncombined carbon in the 
shape of graphite, and thus excellent grey iron appears 
as white metal after the washing operation. It is not 
likely that the consequences will be in any way objec- 
tionable, but the fact should not be forgotten. In one 
sense all iron becomes white when being puddled during 
one stage of the process, Should, however, the system of 
purification by tapping into melted slag, to which we 
have alluded, be adopted, the resulting cakes of metal 
must be puddled on a somewhat different system 
to that BS eae adopted—that is to say, if they are 
‘pags at all. It is far more likely that they will 

, or at least that they ought to be, at once converted 
into steel by a very simple and inexpensive process which 
has been successfully in operation for some time. Mr. Bell 
holds, we believe, that Howson’s revolving puddling 
machine is in some measure essential to the successful 
application of his process, but of this we are extremely 
doubtful; and while we admit that the Howson apparatus 
is one of the most promising devices for the production of 
wrought iron ever brought before the world, we have also 
reason to think that neither it nor any other machine of 
the same kind will be required to produce steel of excellent 
quent from Cleveland pig. Mr. Bell may entertain a 

ifferent opinion; but we venture to think, notwithstand- 
ing, that he has done a great deal to render all manner of 
puddling furnaces, rotary or otherwise, unnecessary to the 
iron trade, and that instead of iron, steel will be made in 
the Cleveland district by a process almost as simple as 
that invented by Bessemer, and probably cheaper in its 
working, and capable of giving a better product. 


FREE TRADE AND PROTECTION. 


TxosE who study the signs of the times are aware that 
free trade no longer enjoys in England the popularity 
which it once So far is a free-trade policy from 
being now unanimously regarded as the best policy, that its 
closest friends and warmest advocates have recently deemed 
it advisable to repeat lessons taught as long ago as the 
days of the corn laws ; and those on whom the mantle of 
Mr. Cobden has fallen may be heard publicly insisting 
that to advocate protection is folly, and to question the 
advantages of free trade a mark of crass ignorance. A few 
years since no necessity for the advocacy of what was then 
looked on as an axiom in political economy existed. As no 
one questioned the beneficent influence of free trade, it 
was unnecessary to assure the world that it was an excel- 
lent thing. Buta change is taking place in the national 
sentiment on this point, and able and skilful men may be 
heard to express with bated breath doubts whether free 
trade is, after all, quite so admirable as Mr, Cobden and bis 
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school believed. Certain individuals have even gone so far 
as to hint that they are not so certain that political 
economy as interpreted by free traders is quite so exact a 
science as most persons think. We publish in another 
place a very moderate and thoughtful letter, recently 
addressed by Lord Bateman to a daily contemporary. We 
commend it to our readers’ attention, and we shall even 
venture to add that a great deal may be urged in favour 
of Lord Bateman’s views which it will not be easy to con- 
trovert. The English press, as a rule, advocates free trade, 
apparently because the so-called leaders of public opinion 
dare not look facts in the face, or because they are so 
thoroughly imbued with the free-trade teachings of noisy 
political economists that they are unable to believe that 
anything can be said on the other side of a very grave 
and important question. It may possibly prove of some 
service if we break the rule, and show that those who 
advocate limited protection really have something to say 
for themselves to which it is worth while to listen. 

Great Britain is the only civilised nation of any political 
importance which has adopted a free trade policy in the 
full sense of the word. It will also be found on examina- 
tion, that with certain exceptions which we need not | 
consider here, England is the only nation which does not | 

roduce suflicient food for the support of her population. 
No other nation is compelled to import corn and meat, as 
Great Britain is compelled. France, Germany, Russia, 
Austria, America, one and all are self-sufficing in this 
respect ; and some of them—as, for instance, Russia and | 
America—produce much more food than they can con- 
sume, and are able to spare a part of their harvest to feed 
Englishmen. In this fact lies the secret of the success 
and the popularity of free trade in this country. Without 
free trade in grain and meat—the great necessaries of 
life—we should as a nation practically starve. The rapid 
increase which has taken place in the number of our 
population rendered free trade in food essential. Mr.Cobden 
only hastened a very little what must have come in the 
natural course of events years ago. When men assert 
that it is monstrous to declaim against free trade, they are 
perfectly right, with the limitation that free trade applies 
to corn and meat only. But it is a very grave | 
mistake to- generalise from premises which are too | 
narrow for universal application, and to assert that 
because it is right to admit corn and meat duty free, 
into Great Britain, therefore it must invariably be right | 
for any one nation to admit duty free everything that | 
other nations please to send. It would be easy to show 
that such a proposition may be made to involve some- 
thing so like an absurdity, that few political economists | 
would, we think, care to advocate it. Let it be always | 
borne in mind that unless England can buy corn and meat 
the people must starve. Now, to buy corn and meat, we 
must have something wherewith to pay for them ; in other | 
words, we must have gold. This gold, it is obvious, can- | 
not be got by the sale of indigenous agricultural produce, | 
| 





because we have none to sell. The only commodities we | 
can purchase gold with are coal, iron, and labour. For 


the moment we may neglect the last, because labour in | 
England, in so far as it is a gold-buying commodity, is | 


intimately mixed up with coal and iron. Let it be sup- | 
posed that all the nations in the world possessed coal and | 
iron enough and to spare of their own, and refuse | 
to buy our coal and iron, and consider what would | 
follow. We should at once be placed in the position | 
of a man deprived of the greater portion of his income. | 
We should have nothing to sell that other people would | 
buy, and the nation must sink into poverty. For a time, 
so long as any store of gold existed in the country, we 
should get on pretty well, but by-and-by all the gold would 
be gone. Then emigration and death would do their work, 
and the population of the country would be rapidly | 
reduced to just that number which could be supported by 
the corn and meat grown within our own shores. It is 
obvious that the only way in which such a catastrophe 
could be averted, would lie in enabling our ironmasters 
and coal-owners to produce iron and coal at such a price 
that they could hold out irresistible temptations to other 
nations to buy from us. If it could be shown that protec- 
tion would secure this object, and would so favour coal- 
owners and ironmasters as to enable them to compete with 
the rest of the world and win, then would protection be 
justifiable. It cannot be shown however, that, in the case 
of Great Britain, protection would do this; but this 
statement does not hold true of other nations, 

If we turn to Ameriza as a country which is self-sufficing 
as regards the necessities of life, we shall see that protection 
may really be a very excellent policy. Let us take, for 
example, the iron trade. If America elected to remain an 
agricultural country, and purchase the luxuries of life by 
selling the corn and cotton and meat she could not con- 
sume, then it would be folly to protect the iron manufac- 
turers of the United States; and it is possible that 
corn-growing America could import rails, let us say, from 
iron-producing England cheaper than she could make 
them herself. This, however, is doubtful, for the low 
price of rails in England now is due, in part at least, 
to the fact that America does not buy from us. But 
the moment America decided that she would not 
rest content with growing corn, and cotton, and beef, 
but that she would make iron as well, then her 
Government acted wisely in protecting that manufacture. 
If it were not protected it would not grow up at all. 
Capital would not be turned into a new industry without 
artificial aid. Itmay be questionable wiscom for America 
to embark largely in the manufacture of iron—we believe 
the country would have been, on the whole, better off had 
she left her coal and iron alone for the next century—but 
this is not the point. Under the circumstances, America, 
having determined that she would have a coal and an iron 
trade, has done right to protectthe ironmasters of the United 
States. Of course the people at large may suffer. They have, 
it is argued, to pay more for rails and pipes and horse- 
shoes than they would have had to pay if they had rested 
content with farming, and buying what iron they wanted 
in England. But they suffer in this way not because 





their own iron trade is protected, but because they 


have an iron trade at all. They could not have 
an iron trade without protection. That is admitted 
on all hands, except by a few political economists 
whose opinions are more remarkable for their dog- 
matism than their soundness. Again, America has 
declared that she will have a woollen manufacture of her 
own. The result is, that clothes cost about twice or three 
times as much in the United States as they need cost if the 
people had decided that they would not have a woollen 
mauufacture, and rested content to buy from Europe. 
But again, Protection is not in fault here. Protection is 
but a means essential to securing agiven end. We believe 
that Americans would have done better if they had not 
tried to attain this end, but we do not find fault with 
Protection per se. As bearing on this point, we may add 
that a very large and powerful party is now asserting itself 
in the States. This party consists of the farmers, and 
they state, and with justice, that they are suffering for the 
good of the manufacturer. But this simply means that 
they do not think that the United States want ironworks 
or woollen mills. 

It will be seen by this time, we hope, that something 
may be urged in favour of protection, provided only that 
all the ruling circumstances are taken into consideration. 
No true comparison can be drawn between England and 
America. Protection might mean ruin to England, but it 
by no means follows that it must mean ruin to any other 
nation. England is not a country in which protection can 
be applied with direct advantage, because we so largely im- 
port the necessaries of life. We dare not tax wheat,for ex- 
ample, but America may tax iron with comparative impunity. 
The sum expended by each inhabitant for rails is a mere 
nothing as compared with his outlay for bread. Americans 
ean afford to pay a good price for rails because they 
have plenty of corn to sell to pay for them; but 
we have not iron or coal enough to sell—or, at least, we 
cannot sell enough, which comes to the same thing—to 
permit us to pay a high price for wheat, all which means, 
as we have said, that any self-sufficing nation may be 
quite justified, even by the laws of political economy, in 
resorting to protection, if it can also be shown that it is 
advisable to foster a particular branch of trade. Those 
who advocate protection in England unfortunately forget 
the facts which we have thus tried to place before them. 
They reason, like Lord Bateman, that if protection is 
adopted by all other civilised nations, England should not 
stand aloof. Thus protection must, in a word, be right, 
because it is universal. But the moment we ask them 
what they would protect or could protect with advantage, 
they are silent. Corn and meat are out of the question 
altogether. The same may be said of tea and sugar, which 
are practically necessaries. As we do not import coal and 
iron, they need not be considered. Wool and cotton we 
must have cheap, because they are required to utilise much 
of our own labour and our coal. Very little remains worth 
taxing that is not already taxed. In only one way could 
a protection policy be utilised in Great Britain, namely, 
by employing it as an agent to enforce reciprocity. Thus 
the French tariff might perhaps be made more favour- 
able as regards ourselves if we announced that if it was 
not, we would put a heavy import duty on French wines. 
This may be called the indirect system of protection, and 
the curious point about it is that its sole purpose is to do 
away with protection altogether. Thus if we taxed wheat, 
with a view to make the Americans take the tax off iron, 
our object would be not to protect our own farmers but to 
aid our ironmasters. Many able financial authorities 
maintain that it would be quite legitimate to use protec- 
tion in this way, but we have reason to think that it could 
only be so utilised on a small scale, although with advan- 

e. Sufficient data do not exist to enable an accurate 
opinion to be formed on the subject. On the other hand, 
however, it must be understood that we do not condemn 
protection. On the contrary, we believe that it can be 
used with much advantage to foster certain manufactures 
and branches of trade; but we do hold that in a great 
many instances nations would be really better off without 
a manufacture or a trade which required the aid of pro- 
tection to rear and support it. If Great Britain did not 
need to buy an ounce of corn or a pound of meat, she 
might follow her neighbours’ example, and adopt protec- 
tion, perhaps with advantage, certainly without much 
difficulty ; but situated as she is, the adoption of a protec- 
tive policy, whether wrong or right, appears to be almost 
impossible. 





* 


RAILWAYS IN CEYLON, 

WE have previously referred to the progress being made with 
the surveys of the various proposed extensions of the railways 
now existing in Ceylon, and adverted to the difficulties which 
were found to attend those now contemplated, and the great 
delay to which such difficulties had given rise. We are now glad 
to learn that Mr. Mosse’s report on the first extension of the 
main line up into the higher hill country has been received by the 
Government, and that the result of his survey goes to prove that 
the most serious of these difficulties may be successfully overcome. 
The extension towards Matalé has, as we have already informed 
our readers, been decided upon, and we hear that the papers are 
now in the solicitor’s hands preparatory to notices being issued 
for tenders for its construction. Mr. Mosse reports that the 
Ginigathena route proposed for the main extension would involve 
an additional length of six miles of line and one hundred and 
forty thousand rupees of extra cost over that vid Ambagamuwa. 
Although the first-named route possesses some advantages, these 
can be attained on the latter by improving the curves and by 
lacing the station for the Dik-Oya and Maskeliga districts at 
-Oya Bayaar. So much time has already been wasted that it 

ig to be hoped this survey will prove to be conclusive, for should 
peace be established, there is some reason to hope the demand for 
iron which would be created will cause a considerable rise in its 
price, and the labour market will also be affected by the resump- 
tion of agricultural industry on the cessation of the Indian 
famine. Mr, Mosse, in discussing the Ginigathena route, states 
that. it would involve an incline of one in forty-four for a length 
of fifteen miles, and the low height then attained would necessi- 
tate the increased length of line of six miles. Although this 
route, as we have said, some advantages over the Amba- 
nach Mr. Mosse considers that these would be more than 
Sampo for by the extra length it would involve, and from 





the fact that four miles of it would be very costly, and the 
remainder nearly as expensive as that vid Ambagamuwa. Mr. 
Mosse’s report then goes on to consider the comparative cost of 
lines in the two directions proposed, and he estimates that vid 
Ambagamuwa at 5,206,075 rupees, and that vid Ginigathena at 
6,610,000, showing a saving on the former of 1,403,925, whilst 
he believes a fair average estimate per mile for the former will 
be 230,000 rupees, and for the latter 246,574 rupees, an increased 
expenditure which the advantages to be gained would not justify. 
There still remains considerable work to be done in preparing 
complete surveys, which Mr, Mosse states cannot be finished so 
as to admit of notices being issued for tenders under another six 
months. Such a survey may result in easing the curves now 
deemed to be necessary ; but the chief engineer holds that this 
result can only be attained by a considerably larger outlay, and 
considers besides that the question must be looked at, not only 
from an engineering point of view, “ but with reference te the 
convenience of the surrounding districts, including their exten- 
sion and increasing traffic, and also with reference to the mone- 
tary value of such convenience.” He further continues: “I beg 
that this report may be considered of the approximate character 
which alone the means at my disposal enable me to make.” We 
trust this report will set at rest this much-discussed question, 


OUR OCTOBER EXPORTS, 

Tar Board of Trade Returns showing our exports during the 
month of October are of a more satisfactory nature than for 
some time past, inasmuch as the total they set forth is nearly 
£600,000 in value above that for the corresponding month of 
last year, the precise figures being £18,372,693 last month, as 
compared with £17,779,274 for October, 1876. It is worthy of 
remark that although the value of almost all the articles 
we sell to the world is steadily declining, still the aggre- 
gate in this respect largely exceeds that of last year, 
Thus, of manufactured brass we sent off 7721 cwt., valued 
at £37,386, against 7506 cwt. for <39,132 in the preceding 
period referred to. In railway carriages there was a falling off. 
In coal, too, we did less business last month, the tonnage sent 
out of the country being 1,283,208, for which we realised 
£646,273, as against 1,525,854 tons, and £807,746 last October, 
Our best customers in this respect were France, Germany, 
Sweden and Norway, and Russia, There was a considerable 
increase in unwrought copper, the quantity last month having 
been 23,356 ewt. for £84,994, as compared with 21,686 ewt, 
for £86,027. Wrought copper was in less request, however, the 
particulars being, 19,812 ewt. and £83,836, and 21,561 ewt. worth 
£93,714. There was a very satisfactory increase in the value of 
hardware and cutlery, this year's—October—total being £314,846 
as against £291,952. The increase was chiefly with Germany, 
the United States, Spanish West Indies, British India, and Aus- 
tralia. The exports of pig iron fell off to 87,579 tons from the 
97,953 tons, shown by the returns for October, 1876. In rail- 
road iron the increase last month was considerable, the figures 
being £403,096, against £344,000. We sent off 13,434 tons of 
iron rails, against 8588 tons, and 42,312 tons of steel rails, as 
compared with 32,564 tons, the increase in the former class being 
with Sweden ard Norway, Australia, and India, and in the latter 
with Sweden and Norway, Spain, British North America, India, 
and, to a small extent unly, with Australia. The exports of hoops, 
sheets, and armour-plates rose to 20,434 tons, valued at £295,993, 
against the 18,716 tons set down last year as having been sold 
for £256,788. The foreign shipments of tin-plates, too, were 
much larger, last month's total being 14,579 tons, valued at 
£287,349, against 10,856 tons for £227,947 in October last year. 
Of cast or wrought iron we sold 29,793 tons for £320,718, as 
compared with 19,952 tons for £347,169. The cast steel trade 
does not show to advantage, last month’s exports of this material 
unwrought having been 2139 tons, valued at £67,620, against 
2470 tons sold for £81,626 last year. There was an augmented 
business in lead last month, when we exported 4563 tons for 
£95,642, whereas in the previous year 2692 tons were sent off for 
£62,480. Of steam engines the value exported last month was 
£188,610, against £184,671; and of “other machinery” the 
total last month was considerably larger. Of telegraphic wire 
we sent off to the value of £91,028 only, as compared with 
£258,123 last year; but of tin we shipped to foreign ports 
11,853 ewt. worth £42,673, as compared with 6896 owt. for 
£26,790 in the same month of last year. 


OVER-PRODUCTION IN THE STEEL TRADE. 

WE see that by the formation of new steel-making companies 
upon the west coast, the erection of splendid furnace and mill 
plant in the Middlesbrough district, and arrangements in Wales 
and elsewhere, very extensive pre tions are being made for 
the production of steel from British and foreign hematite ores. 
Now that within certain limitations Lloyd's Committee have 
followed in the wake of the Admiralty in sanctioning the use of 
steel for shipbuilding, the Board of Trade permit the use of that 
metal in certain other departments of engineering, so the san- 
guine may argue that these preparations are not in excess of the 
probable requirements of the consuming market, It must not, 
however, be forgotten that Mr. I. L. Bell and Dr. Siemens both 
hope to utilise certain of the clay ores of England in the making 
of the same metal. Previously we have ventured to hint a warning 
that our steel makers may perhaps be moving a little too fast. 
The process of relaying our railway lines, both at home and 
abroad, has been going on lately somewhat merrily, encouraged 
by the unprecedentedly low terms at which it has been possible 
to buy steel rails. The consequent demand, together with the 
wholly new business on Indian account, have imparted an appear- 
ance of activity to not a few of our leading steel rails mills. 
How long is activity to be kept up after the date at which con- 
cerns now in formation and about to be brought out have got 
into maximum work! The life of an ordinary steel rail is a 
very different thing from the life of an ordinary iron rail, Our 
sanguine friends in America have already overdone it in steel- 
making plant, even as long ago they had immensely overdone it in 
ironmaking plant. Finding themselves in this position, and know- 
ing the extent of the orders which are likely to come out in the 
ensuing twelvemonth, they have tried to meet the difficulty by a 
compact for dividing an anticipated 400,000tons overthe ten chief 
steelmaking firms, who it was proposed should all sell at one figure, 
the price at Pittsburgh and Troy to be fifty dollars; at Cleveland, 
fifty-one; at Chicago, fifty-two; and at St. Louis, fifty-three. 
Four of the ten firms were to be allowed to take all the business 
they saw fit, but they were to be bound to pay two dollars per 
ton for all the extra quantity over their 40,000 tons each, the 
amount to be divided pro rata amongst those who were below 
their proportion. The scheme could not be carried out, and at 
the date of last advices the average price demanded for American 
steel rails at the mills was from forty to forty-two dollars per ton. 
These are lower than have been touched for fifteen years. 
At fortytwo to forty-five dollars the Americans questioned 
if they were getting any profit. What will be the loss on the 
business when the severer competition to which the failure of 
this pro compact will give rise has brought prices down to 
the minimum. it is not easy to forecast. 
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REVIEW. 


Minutes of Proceedings of the Institution of Civil’ Engineers, 
Vol. xlix. and Vol. 1, Session 1876-77. Parts Lil. and IV. 
Edited by James Forrest, Secretary. 

THE two last issued volumes of the “ Minutes of Proceed- 

ings of the Institution of Civil Engineers” are fully equal 

in merit to the one which preceded them. ‘The first 
volume contains three papers, with the discussions 
thereon, and three others selected from those pre- 
sented to the Institution but not read, and lastly, the 
large collection of Communications excerpted and trans- 
lated from foreign journals, The first is by Mr. Henry 

Robinson, on “ The Trenamiaiion of Power to Distances” 

—a title general almost to vagueness, and which might 

include nearly all mechanical combinations, for there are 

few combinations, whatever be their purpose, which do not 
involve the transmission of energy to a greater or less dis- 
tance. The aim of the author is, however, to describe 
and compare as to efliciency, original cost, and cost of 
working, three principal modes of transmission of energy 
for application at considerable distances from the place at 
which the motor is situated, viz., transmission by a liquid 
connector, ¢.e., water under pressure in tubes; by a gaseous 
connector, z.e., air under compression in tubes; and by a 
flexible solid connector transmitting a pull and not a push, 
being, in fact, the telo-dynamic wire of M, Hirn. Inciden- 
tally these are compared with the long-established mode of 
transmission by shafting and tooth gear, and with some 
subordinate modes of employment of liquid or gaseous con- 
nectors, as, for example, the transmission of power by 
vacuum, 7.¢., by the pressure of the atmosphere pushing a 
piston into an exhausted tube, as for many years employed 
for actuating the coining machinery at the Mint. The 
paper does not deal with theory further than is necessary, 
or the comparisons which are instituted are in most 
instances from actual working results. Of the rela- 
tive efliciency and cost of the different methods 
of transmission the paper is so replete with facts, and 

the immediate deductions from them, that an attempt t« 

select for quotation here would be but to garble the paper. 

There are two very distinct purposes throughout the 

classes in view in the transmission of energy. It may be 

the transmission of motive power from the place of its pro- 
duction, whether by nature or art, to some more or less 
distant point at which it may be applied, which is trans- 
mission pure and simple ; or it may be transmission from 
the point of production to a greater or less number of 
points of application requiring communications in as many 
different directions, This is transmission and distribution 
likewise. It did not appear to usin reading the paper 
that this distinction and its consequences had been insisted 
upon with suflicient clearness, and yet it forms one of the 

most important elements in making choice of one o1 

another of the systems discussed in any particular case. 

For instance, the telo-dynamic wire or rope is the cheapest 

in outlay of all the systems of transmission discussed by 

our author, if it be employed for transmission from one 
point to another only ; but if applied as a distributor also, 
the many changes of direction involve greatly enhanced 
power and tear of the rope, increased cost of plant, and con- 
siderably reduced useful effect—ze., a less percentage of 
the power is, on the whole, transmitted and distributed to 
the various points. Within moderate distances, however, 
this method does not lose all its advantages even where 
the directions of the points of distribution are compli- 
cated. By far the most important prospect which these 
methods of transmission present, is probably that they 
will, before very long, admit of the transmission of water 
power existing in nature to very distant points, where 
centres of industry already exist or may be created, and 
where the power may be advantageously employed. Thus in 
Tne Enaineer, Oct. 15th, 1875, p. 261, we discussed, at con- 
siderable length, the practicability and feasibility of trans- 
mitting the vast water power running to waste in several 
of its great matural centres in Ireland, Scotland, 
and the North of England, to considerably dis- 
tant localities, where it might be profitably employed. 
If, then, the problem were the transmission of the vast 
water power at Galway across the island to Dublin, the 
telo-dynamic system would be wholly inapplicable, though 
the outlay for the large intervening distance would pro- 
bably be the smallest possible. Setting aside all mechani- 
cal difficulties, so vast a length of the wire rope system 
would require almost as compléete and expensive a system 
of milesmen or watchers as would a line of railway across 
the island, and even then, a broken wire or rope occurring 
at a distance from habitations would result in much'delay 
and inconvenience. In such a‘case, the transmission! by 
water pressure, although the most expensive in outlay, 
would seem to present the best choice. Whereas, in this 
case the natural motor practically costs nothing, and if we 
may conclude that from 60 per cent. to 65 per cent. of 
the motor can be transmitted to considerable distances, we 
— yet find capital invested ney eS ee and upon a 
sufficiently large scale to change the destinies of Ireland 
and many other countries devoid | of coal-fields by the 
transmission of their abundant natural water power from 
regions where it runs to waste to others where it can be 
profitably employed, A very valuable sketch is given by 

Mr, Robinson of the rise and progress of the transmission 

of power by water under pressure, and in the discussion 

upon. the paper an interesting letter from the late Joseph 

Bramah was brought forward by Mr. Cowper, which 

clearly fixes the original inventorship of the system as 

belonging to that remarkable man, who, writing in 1802, 

distinctly foreshadowed the practicability of working all 

the cranage of warehouses and wharves of ‘the port of 

Dublin from one steam engine fixed somewhere adjacent 

to the quays, The business of that port was then insigni- 

ficant, but steam navigation and our general national pro- 
gress have made the imports and exports of Dublin at the 

On time but little behind those of Glasgow, and there 
an ample field to be found upon its now busy’ and 

crowded quays for the application of transmitted water 

power, such as Bramah foreshadowed, and which since his 
time has been so well and variously applied by Sir William 








Armstrong. But in the! case: of Dublin it would not be 
necessary to transmit the vast. water power of the Far West 
across the island so faras the demands of, that. port are 
concerned. Two canals already bring water to Dublin at 
a considerable elevation, and from these a sufficient volume 
of water might be obtained within a very few miles of the 
city, and at a sufficient elevation to actuate not only all the 
machinery of the port, but leave a residue available for 
manufacturing purposes. 

The next paper in the volume is by Mr. J. Redman, on 
“The River Thames,” and with the lengthened discussion 
upon it,'in which the Astronomer-Royal and several other 
competent men, eivil engineers, or others holding official 
positions in connection with the river Thames, took part, 
it constitutes probably the most systematic and important 
collection of facts, historical, statistic, and engineering, that 
has ever been compiled with reference to this river. One 
reflection is forced upon the mind by perusal of this paper 
—viz., how vague and loose in many ways are the notions 
which prevail as to even the fundamental hydraulic laws 
determining their phenomena. It is discouraging to tind 
that while the heaping up of the tidal wave as it advances 
in the estuary of the Severn, the Bay of Fundy, &c., is 
more than once appealed to as a well-understood pheno- 
menon, doubts are expressed as to whether the narrowing 
of the width of the: Thames at and above Blackfriars 
Bridge*by,the northern and southern embankment walls 
has had any like effect. On the ‘whole, the impression 
made by this paper, and especially by the discussion of it, is 
that civil engineers are much in want of some comprehen- 
sive and dogmatic treatise on the hydraulics of tidal rivers 
and of their estuaries. It is three-quarters of a century or 
more since the late Professor Robison, of Edinburgh 
University, wrote his able treatise on rivers and water- 
works for the first edition of the ‘“ Encyclopzdia- 
Britannica,” and since that time no English treatise 
specially devoted to the subject has appeared; yet in the 
interval the whole theory of tides and liquid waves has 
been evolved principally by the labours of the brothers 
Weber, by John S. Russell, and especially by the treatise 
on tides and waves by Sir G. Airey; and what was not 
possible in the state in which the theory of waves was 
left. by Newton, and continued until early in this century, 
seems to us now practicable. This is to produce a treatise 
that shall comprehend all the main phenomena presented 
by tidal rivers and their estuaries within the established 
laws of hydraulics. Imperfect still as these laws un- 
doubtedly are in some respects, and to a considerable 
extent reduced to empiric formule from experiments very 
incomplete, still a master-mind such as that of Airey him- 
self might, from the theoretical knowledge already in our 
possession, produce a work of eminent practical value to 
the engineer, and which at least should dissipate very much 
of the crude differences of opinion which at present appear 
whenever such subjects are bcontbed in discussion even in 
the best informed quarters. The third paper, on “ The 
Deep Boring” made at Scarle, in Lincolnshire, which has 
already reached a depth of 2000ft., where further progress 
has been arrested by want of funds, is by Professor 
Edward Hull, director of the Geological Survey of Ireland. 
It contains much of interest to the stratographic geologist, 
and is of industrial importance to those concerned in coal- 
working in the East of England, but is scarcely suited for 
any enlarged notice here, the more especially as the boring 
has been arrested, leaving the problem of the extent of the 
coal measures eastward in England an open question, with 
a view to the solution of which it was undertaken. It is 
to be hoped that funds will somehow be forthcoming that 
shall save the labour already expended from remaining 
comparatively useless, and shall enable the boring to be 
increased to the greatest depth that geological science shall 
seem to indicate as likely to yield a useful result. 

The first of the class of selected papers consists of commu- 
nications received by the secretary having reference to Mr. 
Norman Bazalgette’s paper on “The Sewage Question.” 
This we must pass without more extended notice. Amongst 
the other papers in this class is one by Mr. A. E. Baldwin 
on tunnel construction, and. more particularly on tunnelling 
in the London clay, as.exemplified in the four tunnels 
which in different directions and at different levels pene- 
trate Sydenham Hill. These papers are followed by 
biographical notices of the eareers of thirteen deceased 
members of the institution. These are carefully and grace- 
fully compiled, and show the careful superintendence given 
to these as well as to all the other publications of the Insti- 
tution by its secretary, Mr, Forrest. Yet, as the prevalent 
style of these obituary notices follows the usual routine of 
éloges, in which the maxim, “ De mortuis nil nisi bonum” 
is always prominent, any criticism here would be out of 
place and useless, The memoirs of the late Mr. Thomas 
Page will be read with interest, as showing the variety 
and industry as well as extent of his professional prac- 
tice. Amongst the papers excerpted from foreign journals, 
&e.,isone by Professor R. H. Thurston, of the United States, 
“On the Rate of Set of Metals subjected to Strain,” the 
selection of which for publication seems to us somewhat 
doubtful. The author doés not seem to be aware of the 
researches made by General Cavalli, and his division of the 
metals capable of being used in construction into two 
classes, to which he ascribes entirely distinct physical 
properties, seems extremely doubtful, All metals are more 
or less plastic or viscous; they form but an unbroken 
series from the hardest cast steel to potassium and sodium, 
which at ordinary temperatures yield like wax ; and some 
of the deductions made by the author as to the behaviour 
of the harder metals, or, as he calls them, those of the class 
of iron, would, if relied upon, be very likely to lead to 
disaster in practice. In the paper which follows this, by 
Major-General Uchatius, of the Austrian service, Professor 
Thurston’s views are strongly contested, and upon experi- 
mental evidence denied as respects bronze. It scarcely 
epnears to us that the paper which follows, insisting upon 

e fact long known and admitted, that the direct tensile 
resistance ot prismatic solids cannot be correctly deter- 
mined by experiments on their transverse resistance, was 
deserving of extract. Tredgold more than half a century 
ago endeavoured to deduce the one resistance from the 





other, with yesults which were proved fallacious. As- 
we understand, the author here affirms that, the. tensile 
resistance as deduced from the formyla for transverse 
strains is three times that given experimentally by direct 
pull, but if this be intended to be accepted in an exact 
sense, it seems to us to involve a grave error. No pre- 
cise ratio between the two forms of resistance can be 
established, except experimentally for each particular 
class of material, The ratio of rock crystal or glass, for 
example, must be very different from that of bronze or 
still softer metals, and still more different in the cases 
of timber, ivory, whalebone, and many other organic 
materials. A paper by Major Senfelder and Lieut. F, 
Browning, giving the results of an elaborate series of 
experiments on the resistance to transverse strains of 
various native timbersgrownin Upper Austria when applied 
for the construction of military pontoons and trestle bridges, 
well deserves the study of the engineer engaged in civil 
ractice. The timbers selected for experiment were per- 
ectly seasoned, straight and fine-grained, and free from 
all visible defect ; and the experiments were made with 
sufficient care to be reliable in civil practice for temporary 
or permanent bridge construction, or such analogous cases 
as the trestles for supporting gantries for travelling 
cranes. Some experiments are also recorded as to the 
maximum load per square foot of bridge platform which 
may be brought upon military bridges. ‘These are 
capable of application to civil structures liable to be 
loaded by dense passing crowds. Infantry under arms, 
and in marching order, are found to produce a pressure of 
58 Ib. per square foot of platform, but when pressed 
together in disorderly retreat, and mostly without arms, 
the pressure per square foot was increased to 75 Ib. per 
square foot. In the former case it is to be presumed the 
stress given is without reference to the reaction of the 
muscular effort simultaneously taking place of troops 
marching in time—a circumstance which greatly increases 
the strain, and has produced many bad accidents upon 
suspension bridges in France and elsewhere, and upon the 
arch-suspended bridge at Broughton, near Manchester, 
Tredgold’s old rule of allowing 1 cwt. as the greatest 
stress elicited by a dense crowd upon platforms, covers all 
the conditions in the case of human beings, It is some- 
what doubtful, however, from some circumstances which 
have occurred, whether a drove of frightened bullocks, 
pressing on each other, and wedged together, may not 
exert a strain per square foot of platform considerably in 
excess of 1 cwt. A paper by M. Lescasse, read before 
the Institution of Civil Engineers of France, and’ ex- 
tracted from their Comptes Rendus, “On Japanese ‘and 
Other Constructions to Withstand Earthquakes,” is of 
some interest, but treats very imperfectly, and with- 
out the guidance of any sound mechanical or seismic 
theory, of a subject of widespread interest, and not unim- 
portant to England, which possesses in her colonies 
and foreign possessions so many earthquake-shaken 
regions. ‘The proposal of M. Lescasse, to substi- 
tute for the paper panels in wooden frames, which 
constitute the walls of Japanese houses, strong 
timber frames, filled in with brick or rubble stone 
work, is advice exactly contrary to what is sound and 
judicious. The lighter the material of which a building, 
intended to resist earthquake, shall consist, the better will 
be its resistance, and the less the disastrous consequence of 
its fall should it succumb. A cube, for example, of cork 
and one of lead of the same size, will be both upset by the 
same velocity of earthquake shock, but if both be held to 
the base by equal force the heavy cube may tear itself 
away, the light one remain uninjured, and if the heavy 
one give way great is the fall thereof. The preceding 
papers are followed by a description of the Kaiser Briicke 
over the Weser, at Bremen ; the iron railway bridge over 
the river Wartha, near Posen ; and by an extremely 
valuable paper, descriptive of the improvements which 
have been made of late years in the foundations of large 
bridges on the Continent. The methods of founding the 
piers of fifty-five large bridges over the Rhine, Danube, 
Elbe, and other rivers, are described and discussed. 
Twenty-six of these have iron cylinder foundations, nine 
are built on concrete, enclosed by piling, and five are on 


wells. The original paper of Herr Funk, published 
in the Deutsche Bau Zeitung, deserves the study 


of all our engineers engaged in bridge building in India. 
A description of the bridge of Koningshaven, near Rot- 
terdam, with its swinging span of 179ft. opening, follows 
the foregoing paper. An abstract of a paper of some 
interest Ye i ardouin, extracted from <Annales des 
Ponts et Chaussées, 1877, treats, though not exhaus- 
tively, on a subject of much pao to borough and 
county surveyors, and indeed to all concerned in the main- 
tenance of public macadamised roads. It has been held 
that the wear of such roads is abe con to the weight 
of material drawn over them, others that the wear in- 
creases more rapidly than the increase of traffic, and again 
by others that the increase is less rapid than the traffic. This 
paper gives the details of experiments continued on thirteen 
thoroughfares in Paris, all exposed to’ considerable traffic, 
And the general conclusion is drawn that on the whole 
the wear is nearly proportionate to the weight of material 
transmitted over the road. There can be little doubt that 
this is a fact as respects the thirteen roads in question, 
but the broad generalisation here drawn seems to us 
scarcely warranted, and whether so or not, is far from 
affording a complete or trustworthy answer to the problem 
Sipeatl, There are three main factors upon which the 
wear of any macadamised road depends, besides others of a 
less prominent character, such as the wetness or dryness of 
the climate in which the road is situated, taken in connec- 
tion both with the character of the material of the road 
and with the attention given to scavenging, &e. The 
three main factors are—the lithological character of the 
material of the road, and its initial mode of construction; 
secondly, the rate of transit of the material drawn over it; 
thirdly, the average and maxinium pressure’ per unit of 
surface of tire on each wheel of the carriages employed. 
If the material be friable beyond a certain point in refer- 
en¢e to the traffic, it is easily seen that the two last of 
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these conditions may be such that 


to a certain greater or 
less depth the macadamising material must be rapidly 
reduced to powder or mud, and in such a case the wear 
may be expected to increase more rapidly than any incre- 
ment of traffic. The facts elicited some twenty years ago 
in a parliamentary local inquiry in reference to a corpora- 
tion improvement bill for the city of Dublin instructively 
illustrates this. They are to be found in the printed 
minutes of the inquiry, and in a brief form‘in the notes to 
the treatise on -makingof Weale’s rudimentary treatise. 
Many and complex conditions, all interdependent, must 
be taken into account before any sweeping conclusion can 
be arrived at as to the relation between traflie and wear 
upon a macadamised road 

Some results of _ value, extracted from the Revue 
Industrielle, as to the comparative wear of iron 
rails and steel rails, the latter made of four diffe- 
rent qualities on the Cologne-Minden Railway, deserve 
the attention of railway directors and engineers. 
Generally, these show a decisive superiority of steel 
rails over iron, but are scarcely sufficient to warrant 
a definite conclusion as to what quality of steel 

ils is on the whole best—durability and price 
both taken into account. An extract from a paper b 
Herr H. Raab excerpted from the Swedish journal, 
Ingeniors Foreningens Férdhandlingar, on the use 
of peat as a locomotive fuel for railways, is worthy 
the attention of Irish locomotive engineers. It at least 
proves that the use of peat fuel upon railways has already 
reached an extent on the Continent and in Canada far 
beyond what is commonly known. There remain more 
than forty abstracts and papers. Amongst these are some 
of much interest to engineers, as, for example, that “On 
the Comparative Effects of different Explosive Agents when 
employed in Blasting,” by Professor Nordenstrém; still, 
while no paper amongst these is devoid of value, it might 
be well, perhaps, hereafter to exercise more rigidity in 
the choice of papers, as more immediately applicable to 
civil and mechanical apne, to which several of 
the papers in the latter part of the collection in this 
volume have but remote relationship. For example, 
ae appertaining to recondite matters of theoretic 
and experimental physics—which is the case of a valuable 
— here found on making sound castings of large size in 
cobalt and nickel, for the consumption of which no 
practical use is assigned—seem to us entirely out of 
place. 
We may turn now to the last volume issued, No. L., which 
contains the three last papers read during the latter portion 
of the session of 1876-77. The first of these is on “ Street 
Tramways,” by Mr. Robinson Souttar. It is divided into 
three namely, “Tramway Construction,” “ Me- 
chanical Motive Power,” and “Financial.” The paper 
forms a very valuable addition to the literature of its 
subject, and the utility to the profession of the full con- 
sideration of the papers brought before the Institution is 
remarkably evidenced in the discussion which followed 
the reading of this paper. The construction of street 
tramways is comparatively new as a branch of engi- 
neering, and is one in which satisfactory success has not 
yet been attained, and in which experience previous to 
the past dozen years did little to lessen the tentation by 
which the existing measure of success has been arrived at. 
The principal difficulty bas been, and yet is, with the 
permanent way, and icularly the means of satisfac- 
torily fastening the rails’ to the sleepers, and of keeping 
the road material adjoining the rails in good order. The 
mode of fastening the rails that shall remove these diffi- 
culties has yet to be discovered ; for although several have 
been produced which answer very well where the traffic 
is light, none have yet been brought forward that meet all 
the conditions. Mr. Souttar recommends the longitudinal 
wood sleeper, with the inverted box rail, the two flanges 
of which are rebated so that the fastening dogs may be 
driven in flush with the sleeper and the upper part of the 
rail. This overcomes the difficulty which with other 
fastenings to wood sleepers results from the impossi- 
bility of getting the paving setts close to the rails at the 
fastenings ; but the impossibility of retightening the rail 
when the fastenings have become loosened, without 
taking up the road material next them, still remains. 
The author says that by increasing the number of side 
—dog—fastenings, the rail may be fixed, and the 
fasteners hold good as long as the rail lasts. A little 
London experience will, however, show that these 
fastenings will not hold to this extent; neither is 
it possible they should, for though the rails may be 
firmly bedded on the sleepers when they are first 
fastened, it is impossifle, though the author asserts to 
the contrary, that the continued passage of four-wheeled 
vehicles with short wheel bases, and loads of from three to 
six tons, should fail to cause a certain amount of compres- 
sion in the upper laminz of the sleeper, which, although 
the dogs are driven in with some “draw,” reduces the 
tightness of their hold. A slight looseness is thus brought 
about, and rails fastened in this way become, in many parts 
of London, very loose in a few months, the result of which 
is that the roadway adjoining shakes apart, and when 
this has come about rapid destruction takes place. If the 
rails could be tightened a few days after the line is first 
opened to traffic, and the tightening continued at intervals, 
as are railway rails by means of the wedges or keys with- 
out stopping traffic or breaking the road, incipient move- 
ment could be prevented, and the whole road kept in good 
order ; but the fastening which will permit this has yet to 
be made. Meanwhile permanent way and rolling stock 
suffer much from the want. Mr. G. F. Deacon, in the dis- 
cussion of Mr. Souttar’s paper, strongly supports the use 
of the central grooved rail and central flanged wheel, which 
is now largely in use in Liverpool with much success. 
These rails offer many advantages, among which are the 
narrower groove, the broader tread, both for ordinary and 
car wheels, and decrease in the wear at points and cross- 
ings. We must not, however, dwell upon this subject, but 
on leaving this paper can recommend it and its discussion 
ae of wuch value to those interested in tramway construc- 


tion and working. Following the above paper is a short ac- 
‘countof the special meeting of members and associates, called 
for the purpose of considering the unfair position of most 
of the engineers —— to the latter class, and to which 
we referred in THE ENGINEER of the 30th of March last. 
At the next meeting Dr. Percy exhibited some specimens 
of mild Bessemer steel made at Crewe, and by error the 
rivet steel is stated to have a tensile ——— of between 
28 Ib. and 30 1b. per square inch—tons in p of pounds 
is obviously meant. 

The second paper is by Sir William Armstrong, “ The 
History of the Modern Development of Water Pressure 
Machinery.” The part which the author has played in 
this history renders the subject very much his own, and 
has enabled him to present a very interesting paper, the 
discussion on which retraverses much of the ground which 
was gone over in the discussion on Mr. Henry Robinson’s 
communication above referred to. The third paper is by Mr. 
G. Haycraft, upon “ An Economical Method of Manufac- 
turing Charcoal for Gunpowder.” This is followed by 
papers selected to be printed, but which were not read, 
the first being by M. Jules Gaudard, upon “ Foundations.” 
This gives practical and historical description of the various 
methods employed in constructing tointatienn for different 
kinds of structures, and is a paper which should be carefully 
read, especially by the younger members of the profession. 
This cannot be said of the paper which follows it, “On the 
Main Roads of South Australia,” a subject which has been 
very indifferently and briefly treated. 

One of the papers read and discussed at a meeting of 
the students is deservedly printed, on “The Design and 
Construction of the South Reserve Piers and Floating 
Landing Stage at Birkenhead,” by Mr. C. Graham Smith. 
Memoirs of eleven deceased members precede the 
“ Abstracts from Foreign Transactionsand Periodicals.” We 
cannot dwell further on these than to repeat what we have 
said of those which are given in the preceding volume. 
The “ Abstracts” are seventy-seven in number, and we 
regret that the length to which this notices has already 
reached prevents special reference to any of them. Their 
subjects are as varied as those which interest the various 
members of the profession, and though some of them have 
but little reference to engineering properly so-called, the 
selection has been generally well made. 

The Institution has now been nearly sixty years in 
existence. The publication of its “ Proceedings” dates, 
however, only from 1837. Then the papers were printed 
in abstract and the discussions very briefly given, so that 
the first volume contains the proceedings of five years. 
Volume ii., however, contained only two years, and 
vols. iii. to xxviii. each relate to two sessions. In 1869 
the volumes had so increased in bulk that it became neces- 
sary to print two each session, and for the last three years 
the publication of the abstracts above referred to has 
necessitated the publication of four volumes per session, 
and it must be admitted that the additional expense 
which these have im has been wisely incurred. Those 
who have access to these volumes the advantage of 
being able to gain a knowledge of everything of import- 
ance which takes place in the domain of engineerin 
science. The volumes are issued with regularity at sta 
per and bear evidence of great care on the part of their 

itor. 

Taken altogether, the original papers in the volumes of 
proceedings before us cannot be said to represent much 
original thought, though they are of a very useful, prac- 
tical and historical character. There are, however, many 
subjects mentioned in the recently issued list of subjects 
for papers which afford scope for original thought and 
research, and which if properly taken up will enrich the 
“ Proceedings.” 








STONE’S WASTE WATER PREVENTER. 


We illustrate in the accompanying engravings a novel and 
ingenious valve for preventing waste of water patented and 
manufactured by Messrs. Stone and Co., of Deptford. 

Fig. 1. is a sectional elevation of one form of the valve. It 
consists of a brass cylinder, containing a hollow float, the upper 
part of which forms a valve spindle, with a valve on top, which 
controls the communication between inlet and outlet. The 
valve spindle slides freely up and down in a guide, which is 
arranged so as to allow a small quantity of water gradually to 
pass between it and the valve spindle into the cylinder. Below 
the float is a cupped leather piston, arranged so that in its 
upward traverse it readily allows the water to pass between it 
and the inside of cylinder, but in its descent the pressure 
of water expands it, causing it to fit the cylinder closely, so that 
it forces the water beneath it out of the passage in lower part of 
cylinder. 

Its action is as follows :—When the closet lever is raised it 
causes the cupped leather piston to descend, displacing the water 
contained in cylinder, and causing the float, and with it the con- 
trolling valve, to drop, so opening up a free communication 
between inlet and outlet, and allowing the water to run, which, 
if the closet lever be held up, it will continue to do, until the 
gradual accumulation of water, ing between the valve 
spindle and guide into the cylinder, causes the float with valve 
attached slowly to rise and close the outlet, which it will do 
without shock or tremor. The maximum : pentiy of water 
allowed to flow at one operation is regulated by the traverse 
of the cupped leather piston, and this is governed to the 
greatest nicety by simply raising or lowering the regulating 
nut on piston rod at bottom of apparatus, which any plumber 
can readily do. The valve can, however, be shut off at any 
time in the same way as an a supply valve, by simply 
letting go the closet lever, when the cupped leather piston 
will press against the bottom float, and so force the valve on 
to its seat, and hold it there, thus rendering the valve doubly 
secure against leakage, being kept sound both by the pressure 
of the water and also by the weighted lever above referred to. 

Fig. 2 is a sectional elevation of another form of the valve, 
which is fitted with an arrangement for obtaining an after flush 
for trapping the closet pan after the closet lever has been let 
go. It is precisely similar to Fig. 1, with the addition of the 
regulating arrangement for trapping the closet pan. i 
consists of an additional cupped leather piston, fixed on same 
spindle as the first, but arranged the reverse way, so as to 
allow the water readily to pass it in its downward passage, 





whilst in its ascent the pressure of water expands it, causing 


it to fit the cylinder closely. The small regulating valve, oppo- 





site the passage into the bottom of the cylinder, is arranged 
so as only to allow the water gradually to flow past it into the 
cylinder. By this means, when the closet lever is raised and 
let go again, the pistons can only rise as the water is slowly 


Fig. 1. 
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admitted past the small regulating valve to the under side of 
lower piston, which is thus caused gradually to rise, and _80 
shut off the valve, the time occupied in its doing 80 being 
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governed by means of the regulating valve. This ment 
is designed for high pressure services, as the gradual closing of 
the valve prevents concussion in the pipes. 








Gop Licenses.—By the Queensland Goldfields Amendment 
Act of 1877, which has just received the assent of her Majesty, 
the sum payable by Asiatic and African aliens for license for 
miners’ rights is to be raised from 10s. to £3, and that payable 
by them for a business license is to be raised 0 for 
each year during whichthe same is to be in force, The object 
of this Act is to discourage the resort, particularly of Chinese, to 
the Queensland Goldfields, 

Society oF ARTs.—The programme of the arrangements for the 
coming session has just been issued. The opening meeting will be 
held on the 21st inst, At the second meeting, on the 28th, a paper 
will be read on ‘‘ The Telephone,” by Prof. Bell, the inventor, and 
among the other to be before Christmas is one on 
“* Freedom in the Growth and Sale ofthe Crops of the Farm con- 
sidered in its bearings upon the Interest of Landowners and Tenant 
Farmers,” by J. B. Lawes, os Sipe Three courses of “‘ Cantor 
Lect ” are d :— course, on “The Manufacture 
of Paper,” by William Arnot, Esq., F.O.8. 
“The Application of Photography to the Production of Printing 
Surfaces and Pictures in Pigment,” by Thomas Bolas, Esq., F.C.S.; 
third course, on ‘‘ Some Researches on Putrefactive Changes, and 
their Results in Relation to the Preservation of Animal Sub- 
stances,” by B. W. Richardson, Esq., M.D., F.R.S, The second 
and third courses do not commence till after Christmas, as is also 
the case with the first meetings of the Chemical, African and Indian 
Sections. An additional course of three lectures, on “‘ aan 
in Coal Mines,” is to be delivered by T. Wills, Esq., F.C.8., on 
three even: in January and February. It is stated that the con- 
ference on ‘‘ Health and Sewage of Towns” is to be repeated, and 
that a second ‘ Congress on Domestic Economy” will be held this 





$ second course, on 





y* at Manchester, 
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We illustrate above a new arrangement of stone breaker 

and engine combined, manufaetured by Mr. H. R. Marsden, 
of Leeds. In drawing the attention of our readers to these 
machines we need hardly say they are of the usual well- 
known type of that firm, and that the stone-breaker is fitted 
with the new patent reversible jaw, by which means the 
stone is cubically broken for the roads ; or if the machine is 
used for crushing paorge it is then fitted with jaws of such 
construction as will most effectively do the work for which they 
are set out; but the great advantage claimed for this new 
arrangement, and which we illustrate, lies in the fact that the 
engine can be detached from the stone-breaker and set to run as 
a separate engine, to drive a mortar mill for maklng concrete, or 
a winding drum can be attached, by which it would bring up 
stone in a quarry, or, as will be aes seen, it may be used for a 
variety of purposes when not wanted for stone-breaking. The 
engine is detached by removing two pins out’ of the sliding 
blocks and turning the connecting arms over out of the way. 
_ Another excellent feature in these stone-breakers is the 
increased wearing surface of the toggle ends, while the front 
toggle is made to expand or contract for the adjustment of the 
different sizes of stone, the ends being clasped by caps. The 
machine does not require an india-rubber spring to bring the jaw 
back, that being effected automatically ; the engine cylinder is 
fitted with expansion slide valves, so that if it is only required to 
break or crush light material or do light work of any kind, it can 
be so set, and when necessary have the full pressure of steam. 

There can be no doubt that the advantages arising from the 
use of these well-known machines are becoming every day more 
fully understood and appreciated; the wonder is that, in spite of 
the number already sent out, there should still be those who 
cling, in spite of all evidence, to the antiquated style of break- 
ing or crushing stones by hand, 








MESSENGER AND CHURCHWARD’S STEAM 
ENGINE. 


ConsipERING the necessity for reducing the space occupied 
by marine engines to a minimum, it is perhaps somewhat sur~ 
prising that the possible advantages attending the application 
for this — of the principle of the Z crank have yon been 
made available, at least for launch or small steamboat propulsion. 
Except, however, with single-acting engines this has not been 
done with practical success. We illustrate at page 345 a small 
launch engine, by Mr. J. Churchward, Dover, in which the prin- 
ciple is applied to single-acting cylinders, but which by the 
employment of trunk pistons may be made double-acting. The 
result is a very compact engine of long stroke, the height of the 
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engine being little more than the diameter of the cylinders. In 
small launches the engine is placed under the smoke-box end of 
the boiler—locomotive—so that only the space necessary for the 
latter is required, the engine being in otherwise unused space, 
and its weight brought to the lowest position possible. As will 
be seen, the two cylinders E are placed horizontally with their 
axes parallel to the crank shaft, on either side of which they are 


fixed, the three axes being in the same horizontal plane. The | 


; |ON THE PROTECTION 
the cylinders and the other at the stern end of the frame. At | 


crank shaft runs in bearings, one between the forward end of 
the forward end of the cylinders is attached a bracket carrying 
a vertical pin upon which a horizontally vibrating arm B is 
pivotted, the ends of the arm being connected to the piston rods O, 
also by vertical pins. Upon horizontal pins or bearings a short 
distance from the end joints of the vibrating arm is pivotted a 
semicircular arm A capable of vertical vibration, the central por- 
tion of this arm being provided with a journal into which the 
crank pin fits. These two vibrating arms thus form bell-crank 
levers for each cylinder, the motion of the pistons in the direction 
of the length of the boat being attended by the thrust of the 
crank pin in a direction at a right angle thereto, the crank pin 
jou in the semicircular arm being permitted to follow the 
circular path of the crank pin by the vertical angular play of 
the arm A on the bearings at its two ends—the two rocking arms, 
in fact, forming a Hook’s joint, by which the reciprocation of the 
pistons produces rotation of the crank shaft. 

The slide valves are worked by means of a sheave G mounted 
upon a pin through the crank shaft, and capable of rocking 
thereon through an angle sufficient to cause the pins on the 
sheave strap to travel the distance of the full stroke of the 
valves. A long feather sliding in a key bed in the crank shaft 
is connected with this sheave and with the sheave H worked by 
the reversing lever indicated at J by dotted lines, and by it 
the sheave G may be placed at any angle necessary for altering 
the cut-off, and may be placed on either side of an angle of 
90 deg. for reversing the engine. By means of this concentric 
cam and strap for moving the slide valves, any range of expan- 
sion may be used, and the lead remains constant, whatever the 

or both backward and forward running. When the 
engine is used for stationary purposes, a governor is attached to 
the fly-wheel, consisting merely of two weighted levers, the inner 
ends of which are jointed to a cam on the crank shaft, to which 
the outer end of the feather above mentioned is attached. An 
arrangement of automatic expansion gear is thus obtained. 

Our illustration shows the design for small single-acting 
engines, several details of which would necessarily require 
modification for engines of larger power. One of the 2-horse 
size has now been at work about eighteen months, and has for a 
small engine proved very economical in fuel, and shows no par- 





ticular wear in any of its parts, One new bronze piston ring 
has been renewed during the time mentioned, but the other ring, 
being of phosphor bronze, has remained good yet. The engines 
may be made with any number of cylinders, and the principle 
of the design has been applied by the inventors to other pur- 
poses, as for pumps and water meters. 








FROM ATMOSPHERIC 
ACTION WHICH IS IMPARTED TO METAIS BY 
A COATING OF CERTAIN OF THEIR OWN 
OXIDES RESPECTIVELY.* 


By Joun Percy, M.D., F.R.S. 


THERE sored in the Times of March 6th, 1877, an announce- 
ment, in glowing language, of an ed berntetr'§ by Professor 
Barff, by which iron might be effec prevented from rusting, 
and, “‘ however much ex) to weather, corrosive vapours, or 
liquids,” might be rendered “practically indestructible and ever- 
lasting.” The process consists in exposing iron to the action of 
superheated steam, whereby it acquires a tenaciously adherent 
coating of one of its own oxides, viz , magnetic oxide, which it is 
asserted protects the underlying metal not only from atmospheric 
oxidation, but also from that of corrosive re-agents. The fact that 
magnetic oxide would be formed under those conditions was known 
to every chemist, notwithstanding the statement of the writer of 
the article in the Times, that it was discovered by Professor Barff. 
That iron upon the surface of whicha coating of magnetic oxide has 
been formed by the joint action of heat and atmospheric air is 

reserved in a greater or less degree from rusting, is a fact well 
own, I should suppose, to every member of the Institute before 
the announcement of Professor Barff’s discovery; and, perhaps, 
the most striking example that can be adduced in proof of such 
protective action is afforded by a variety of Russian sheet iron. 
In a pamphlet which I published in 1871, I described the special 
character of this sheet iron, and communicated such information 
as Ihad been able to procure concerning its manufacture. The 
following is a quotation from that pamphlet :—“‘ A particular kind 
of sheet iron is manufactured in Russia, which, so far as I know, 
has not been produced elsewhere. It is remarkable for its smooth, 
lossy surface, which is dark metallic grey, and not bluish grey 
ike that of common sheet iron. On nding it backwards an 
forwards with the fingers, no scale is separated, as is the case 
with sheet iron manufactured in the ordinary way by rolling; but 
on folding it closely, as though it were paper, and unfolding it, 
sm ies are de’ along the line of thefold . ... . 
This sheet iron is in considerable demand in Russia for roofing, 
and in the United States, where it is largely used in the con- 
strution of stoves and for encasing locomotive engines.” Now, 
from the circumstance of its being applied to the purposes just 
mentioned, especially roofing in such a climate as that of Russia 
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it may be inferred that it must be much less liable to rust than 
ordinary sheet iron; and of the correctness of that inference I 
have had personal experience. In 1846, I constructed, of this 
Russian sheet iron, a gas-combustion furnace for organic analysis, 
which I exhibited to the meeing of the British Association, at 
Southampton, in the same year. Ever since that period the 
furnace has been exposed to the atmosphere, sometimes to that of 
a laboratory, and yet it presents only here and there small spots 
of rust. Other specimens of similar sheet iron, which I have bind 
in my possession for fifteen years and upwards remain free from 
rust, notwithstanding that they have also been freely exposed to 
the atmosphere. The metal used for the sheet iron in question is 
made from pig iron, either in a charcoal finery, or the puddling 
furnace : but, according to one account, only in the former. The 
pig iron is produced by smelting magnetite, spathic iron ore, and 
red and brown hematite, with charcoal and coal blast. For a 
detailed account of the process of manufacture, I must refer the 
members of the Institute to the pamphlet which I have mentioned ; 
but there is one operation to which I invite their attention, and 
which is conducted as follows :-—-The rolled sheets are sh 

to the dimensions of 28in. by 56in.; and each sheared sheet 
is brushed all over witha mixture of birch charcoal powder and 
water, and then dried. The sheets so coated, with a thin layer 
of charcoal powder, are arranged in packets, containing from 70 
to 100 sheets each ; and each packet is bound up in waste sheets, 
of which two are placed at the top, and two at the bottom. A 
single packet at a time is at cate with logs of wood 7ft. long 
placed round it, and, for this pu a furnace of particular 
construction is employed, which will be found fully described and 
illustrated in the pamphlet referred to, and a copy of which I 
herewith transmit. It consists of a re-heating chamber ve, 
and a fire-place below, the two being separated by a floor, con- 
taining holes, through which the gaseous products of combustion 
from the fire-place pass into the upper chamber. The object, it 
is stated, of the logs of wood is to prevent, as far as possible, the 
presence of free oxygen in the re-heating chamber. The packet 
is thus slowly heated for five or six hours, after which it is with- 
drawn and hammered. Now, during a considerable portion of 
this period, steam would continue to be evolved from the logs, and 
it becomes a question whether that steam may not be instrumental 
in forming a superficial coating of magnetic oxide of iron on the 
sheets of the packet, but it was not until I had read the account 
of Dr. Barff’s process that this notion occurred to me. If itshould 
prove to be well founded, then another would be added to the 
many remarkable instances in metallurgy of practices having been 
introduced, and long carried on, without even a suspicion of the 
scientific principles which they involve. Assuming the correctness 
of what has been asserted concerning the action of a coating of 
magnetic oxide of iron in preserving iron from rusting, it seems 
extremely probable that such action is due in great measure, if 
not wholly, to a peculiar physical state of the oxide. One con- 
dition is also essential, namely, the perfect continuity of the 
coating ; for I have observed that when an article which has been 
coated by Professor Barff himself, and from which the oxide had 
been expressly removed in one or two places, was exposed to the 
joint action of air and water, especially salt water, rusting 
speedily took place at the denuded places, and proceeded with 
rapidity ; but whether more rapidly than in the case of ordinary 
sheet iron, exposed to similar conditions, I cannot state, as no com- 
parative experiments were made. This, however, is a point which 
will deserve particular attention. I trust that, in submitting the 
foregoing remarks to the meeting of the Institute, a desire to 
disparage Professor Barff’s application will not be imputed to me. 
So far from having any such desire, I have pleasure in expressing 
my opinion that great credit is due to the professor, both for the 
originality of his proposal and for the manner in which he has 
experimentally investigated the subject. ‘Ihe next example which 
I have to submit to the Institute of the protection from 
atmospheric action afforded to a metal by a coating of its own 
oxide is copper, and it is a very strikingone. For more than a 
century European metallurgists have been familiar with small thin 
bars of cast copper, of Japanese manufacture, which presents a 
beautiful rose-coloured tint, due to an extremely thin and perti- 
naciously adherent film of red oxide of co; , OF cuprous 
oxide. This tint, according to my experience, is not in the least 
degree affected by free exposure of the bars to the atmosphere. 
I have had such bars in my possession for more than thirty years, 
and, although they have been freely exposed to the atmosphere 
during the whole of that period, yet they have not undergone the 
least change in appearance ; they remain as bright and as beauti- 
fully aes as ws A were _— I received them. Now, as 
every one knows, when a piece of ordinary copper is exposed to 
the atmosphere it speedily acquires a dark-col tarnish. Hence 
the conclusion that there is some peculiarity on the surface of the 
Japanese copper which protects the underlying metal from 
a action; and that peculiarity, it may be demon- 
strated, is the presence of a film cuprous oxide, in 
a particular physical state, which acts like varnish, The 
bars of Japanese copper are actually cast under water, 
the metal and the water, previously heated to a certain 
degree, being poured at a high temperature. I have fully 
described the process in a volume which i published in 1861, and 
I have recently obtained additional information on the subject 
from my friends, Messrs. Tookey and Godfrey, who have wit- 
nessed this singular process of casting in Japan. I have also 
succeeded in thus casting copper under water. It would be out 
of , on the present occasion, to describe the process in detail. 
that need be further stated is, that when copper is so cast, 
under suitable conditions of temperature, it acquires a coating of 
cuprous oxide, which acts in the manner described. The tempe- 
rature is such that the so-called spheroidal action of water comes 
into play, and the metal flows tranquilly under the water. The 
superficial oxidation is probably due to the action of a film of 
steam, which there is reason to believe surrounds the copper 
under these conditions; and when copper is heated to a high 
temperature in steam, the latter, as shown by a pe my experi- 
ments, is decomposed with the evolution of hydrogen and the 
formation of cuprous oxide. The last example of the action in 
question, which I shall mention, is afforded by lead. In the col- 
lection of the Museum of Practical Geology, in London, is a 
number of very thin sheets of lead, coated with bands of varied 
and extremely bright colours. Although the atmosphere has had 
free access to these sheets for about thirty years, the colours are 
as intense and as bright as they were at first. e sheets were 
prepared at Mr. Beaumont’s smelting works, by dexterous skim- 
ming in the process of desilverising lead by Pattinson’s most 
original and beautiful process, and were presented to the museum 
by Mr. Sopwith, at that time general manager of Mr. Beaumont’s 
mining and smelting establishments. The colours are certainly 
caused by excessively thin films of oxide lead of various thick- 
nesses, 
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2629. A new or improved combined Cuntivator and Dicosr, partly 
applicable also as a turnip-topping and tailing machine, William 
and George Clark, Oldmeldrum, Aberdeenshire, N.B.—9th July, 1877. 

2987. An improved appliance to be used in connection and combinatiun 
= ee Burners, Christopher Hill, Exeter, Devonshire.—4th 

ugust, 1877. 

3545, New or improved apparatus for IxsecTinc, Exsaustine, and 
Forcinc Fivuips, which apparatus is also applicable for other purposes, 
Joseph Cougnet and August Pierre Potel, Brussels, Belgium.—20th 
September, 1877. 





3577. Improvements in Beuts for TransmiTtinc Power, Frank Wirth, 
Frankfort-on-the-Maine. Germany.—A communication from Pickhardt 
and Sturmberg, Elberfeld, Germany.—22nd September, 1877. : 

3595. Improvements in machinery or a; for EXHIBITING ADVERTISE- ' 
ments, John Stansfield, Halifax, Yorkshire.—25th September, 1877. ! 


3679. Anew Warerrroor Mareriat to be used in the decoration of 
buildings and other ornamental purposes, Fredrik Sundt, Christiania, 
Norway. 

8689. Improvements in the construction of VeLocirepEs, Nahum Salamon, 
Holborn Viaduct, London.—A communication from Jules Truffault, 
Tours, France.—3rd October, 1877. 

$713. Improvements applicable to the AxLes and Wneets of CaRRIAGES, 
and in the means of propelling the same, Henry Sainsbury and Henry 
Edward Merrett, Curtain-road, London,—6th October, 1877. 


3739. An improved material to be used in the manufacture of Boox- ' 


COVERS, trunks, portmanteaus, dress baskets, and other articles where 
paper, cardboard, or millbeard is now used, Michael Henry Seller, 
uckingham-street, Strand, London.—9th October, 1877. 

8770. An improved Mrixerse Apparatus, Jean Nadal, Southampton-row, 
London. 

8774. Improvements in PorTaste Parquerry Froortinc, and in the 
fastenings for the same, Frank Wirth, Frankfort-on-the-Maine, 
Germany.—A communication from Albin Siemroth, Bohlen, Schwarz- 
burg, Rudolstadt, 

8776. An improved Toy, David Hunter Bonnella, 
Cavendish-square, London.—11th October, 1877. 

3778. Improvements in and relating to Porraste Corrucaten [Ron 
Buiiprnes, Isaac Dickson, Windsor Ironworks, Liverpool. 

780. Improvements in Sprina Marrresses and other elastic surfaces for 
lying and reclining upon, James Blick, Lansdowne Works, Worcester, 

3782. Improvements in the Doors of Puppiinc Furnaces and in 
fastenings for the doors of puddling furnaces, heating furnaces, mill 
furnaces, forge furnaces, and other like furnaces, Jonathan Edwards, 
Prince's End, Tipton, Staffordshire. 

3784. Improvements in Scissors, Edwin Berresford and James Memmott, 
Sheffield, Yorkshire. 

3786. Improvements in the method of Orznino and CLosina CARRIAGE 
Heaps, Alfred Wood, Folkestone, Kent. 

3788. An improved Treatment of Preservep Eoos, Alexander Melville 
Ciark, Chancery-lane, London.—A communication from Jules Plissart, 
Antwerp, Belgium. 

3790. An improved Rorary Motive Power Enorxe, Joseph Ravel, Boule- 
vard de Strasbourg, Paris. 

791. Improvements in apparatus for Sorupsixe Coat Gas and for other 
purposes, Henry Gavan, Feesten, Lancashire.—12th October, 1877. 

8792. Improvements in and connected with TricycLes and other VeLoci- 
pepes, George Singer, Coventry, Warwickshire. 

8794. Improvements in the construction of apparatus to be applied to 
Drawers to prevent their being opened, Otto Sal ki, Mauchester. 

3798. Certain improvements in Spina, Surrorrers or apparatus for 
treating spinal curvatures, Mary Sophia Seltzer, Twisden-road, High- 
gate-road, London. 

3802. An impreved device for Raisinc the Lins of Boxers, dishes, and 
other covered receptacles, Frederick Wilson, Hatton-garden, London.— 
13th October, 1877. 

3808. Improvements in Covpiinos for RarLway CARRIAGES or Wacons, 
William Frederick Heshuysen, Chancery-lane, London. 

3810. Improvements in BoTTLEe-corkinG Macuines, John Thomas Willett, 
Old Kent-road, Surrey. 

3812. Improvements in the Kyives for lifting the noil and wool out of 
the combs of combing machines, Allan Broadley and Julius Stead, 
Bradford, Yorkshire. 

3816. Certain improvements in Rotary Macuines for sewing or con- 
necting the edges of looped or knitted fabrics, William Pearson, 
Birmingham.—15th October, 1877. 

3820. Improvements in Presses tor Corron and other like substances, 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Samuel H. Gilman, New Orleans, Louisiana, U.S. 

3824. Impr its in hinery or apparatus for GRINDING or REDUCING 
Grain and other like substances, and treating the produce thereof, 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Auguste Fréderic Beyer and Adolphe Gustave Beyer, Paris. 

8826. Improvements in MiLts for grinding paints or other substances, 
Arthur John Berger, Water-lane, Homerton, Middlesex.— A communi- 
cation from John W. Masury, Brooklyn, New York, U.S. 

3828. Improvements in machinery for Breaxtnc Tea, John Jonas, 

street, London. — A communication from George Reid, 
Noal , Assam, India. 

3830. A new or improved apparatus for CLeantno Kwives, William Ayton, 
Lion-street, New Kent-road, Surrey. 

3832. Improvements in the manufacture of Merat Puates particularly 

dapted for the resist of projectiles, Alexander Browne, South- 
ampton-buildings, Holborn, London.— A communication from the 
Forges Company, Chatillon and Commentry, Paris.—16th October, 1877. 

— improvements in Sa.t-ce.iars, James Chaplin, Camp Hill, Bir- 
mi " 

3836. Improvements in the means of Prorectinc Dress from SpLasnes 
of Dirt in walking, Gilbert Stanton Fleming, Strand, London. 

3838. Improvements in 4D Locomorives, Bewicke Blackburn and 
Alexander Bewicke Blackburn, York-buildings, Adelphi, London. 

3840. Improvements in Hypravuiic Motive Power and PumpPino Appa- 
RaATUs, John Hastie, Greenock, Renfrewshire, N.B. 

3842. Improvements in Macuiveny and Toots to be used in connection 
therewith for the manufacture of turned wooden boxes used for medical 
and other purposes, such improvements being also partly applicable for 
other pi Jobn Rogers, Walworth, Surrey. 

3844. Improvements in the method of and in means for InsertinG the 
Rops or Skewers within Lars of Corron and other fibrous materials, 
Henry Hough Clayton, Hyde, Cheshire. 

3846. Improvements in the method of and apparatus for AppLyinG SELr- 
= ¥ donque to Looms, Joseph Parkinson, Chester-street, Bradford, 
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$848. An improved construction of Braces, Henry Edward Newton, 
hancery-lane, London.—A communication from Féréol Dedieu, Paris. 


ements in the manufacture of S1z1nc CLotn, James Crossley, 
ire. 


3852. Improvements in Merautic Roorino, William Robert Lake, 
Southampton-buildings, London.—A communication from Peter Pierce, 
Brooklyn, cu. U.8., and Chester Comstock, New Canaan, 


$354. An improved Expansion and Contraction Courtine for SienaL 
and TeLzcraPa Wines, George Pickersgill, Todmorden, Lancashire. 

3858. Improvements in the manufacture of Froornqots, Frederick 
Walton, Heatham House, Twickenham, Middlesex. 

3860. An improvement in the construction of Pranorortes, William Glen 
Eav Berners-street, Oxford-street, London, 

3862, Improvements in and relating to machinery for Dressinc FLour or 

‘or Wi or dressing grain or other similar substances, Anthony 
Stevenson, Chester. 

3864. Improvements in the manufacture of Picmenrs, Thomas Griffiths, 
Liverpool. —18th October, 1877. 

3866. Improved Tasse. Tips and Movuxips for Frinces and other 
upholsterer’s trimmings, and for tips of umbrellas, James Toft, Friday- 
street, High-street, Manchester. 

3868. Improvements in DecaRBONISING or ANNEALING and SoFrrEeNnING 
Portions of ARTICLES manufactured of STEEL, Iron, or other Mera, 
Robert Hadfield, Sheffield, Yorkshire. 

3870. Improvements in Steam Pumps, and in VAtves used for pumping 
water, air, and other fluids, Frank Pearn and Sinclair Pearn, Man- 
chester. 

3872. Improvements in Sarery or Re.irr Vatves, and in apparatus 
connected therewith, chiefly designed for steam boilers, fire-engines, 
and force pumps, or other apparatus containing fiuid under pressure, 
James Cadoux Hudson, Brixton, Surrey. 

3874. Improvements applicable to WasHinc and Warixcina MAcHINEs, 
Frederick Joseph Bird, Kingsland, London. 

3878. Improvements in Furnaces or Firepiaces, William Robert Lake, 
Sonthempten-hetitin 38, London. —A communication from Joseph 
Kasalovsky, Vienna, Austria, 

3880. An improved Eyeter, William Robert Lake, Southampton-build- 
ings, London.—A communication from James Whitehead and James 
Butterworth, Cranston, Rhode Island, U.S. 

3882. Improvements in Reexs or Swirts for Wixnpins Cotron and other 
fibrous materials into hanks, part of which is also applicable to other 
machines in which such fibrous materials are wound | rom one surface 
to another, Joseph Stubbs, Manchester.—Partly a communication from 
William Grover, Holyoke, U.S.—19th October, 1877. 

3884. Improvements in the manufacture of Srotrep Net or CHENILLE 
Tutte, Albert Sauvée, Parliament-street, London.—A communication 
from Aimé Baboin, Lyons, France. 

3836. imgrorempente in Lamps and in 
Jobn Weir, Castled , Londonderry, Ireland. 

3888. Improvements in machinery or apparatus for Corrine or SHAPING 
Strong, James Holgate, Burnley, Lancashire. 

3890. Improvements in Bouts and Spikes, and parts connected therewith 
for securing railway rails, railway chairs, and other objects, Edwin 
Lawrence, Lancaster-gate, Hyde Park, London. 

8892. Improvements in the Joints of EarTuenware Pipes, and in 
machinery for preparing the same, Hugh Unsworth M‘Kie, Carlisle, 
Cumberland. 

3804. Improvements in certain parts of BrEEcu-LoADING SMALL-ARMS, 
George Dudley, Aston, near Birmingham.—20th October, 1877. 

8898. Improvements in the manufacture of Soap, Edwin Powley Alex- 
ander, South ton-buildings, London.—A communication from Aimé 
Olivier, Paris. 

900. Improvements in means and apparatus for GenerRaTING Heat by 
Gas and Arr, applicable to stoves and other purposes, William Thomp- 
son and George Maw, Sheffield, Yorkshire, 


apparatus connected therewith, 











3902. Improvements in machinery or apparatus for Fitiine and Corkine 
Borr.es and other like receptacles, Allan Macdonell, Newry, Ireland. 
3904. Improvements in FoG Sionats, Peter Jensen, Chancery-lane, 
London.—A communication from Knut Ahlborg, Stockholm, Sweden, 
8906. Improved ELecrricaL Apparatus for indicating the existence of 
injuries or defects in roofs, bridges, and other structures, Fred. Bai ber, 
Sylvester Works, Sheffield, Yorkshire.—A communication from John 

Forbes, Dartmouth, Nova Scotia, —22nd October, 1877. 

$908. Improvements in Eyecrors or Apparatus for Exmaustina FLUrps 
applicable for producing vacuum for actuating brakes, and for other 
purposes, James Gresham, Craven Ironworks, Ordsall-lane, Salford, 

an . 

3910. Improvements in Close Stoves, Charles Portway, Halstead, Essex. 
3912. Improvements in Fancy Routers of Macuinery for CaRDING 
Fisres, John Beaumont, Milnsbridge, near Huddersfield, Yorkshire. 
3914. Improvements in Morive Power Enornes, and in means of trans- 
mitting power from the shafts of such engines, applicable also to 
transmitting power from other shafts, George Williamson, Saynor-road, 

Hunslet, Leeds, Yorkshire. 

3916. Improvements in Srispves for Sprinninc Macutes, and in means 
for driving the same, Thomas Wrigley, Paterson, New Jersey, U.S. 

$918. Improvements in Brakes for Carriages, Henry Edward Newton, 
Chancery-lane, London.—A communication from Amédée Grosse, 
Luxembourg. 

2920. Improvements in Mivers’ Lamps, William Henry Johnson, Man- 
chester. 

3922. Improvements in Cocks, John Dewrance, Great Dover-street, 
Borough, Surrey.—23rd Octover, 1877. 

$923. Improvements in Exrractinc Sttver from copper precipitate, 
Arthur Gaved Phillips, Canning-street, Liverpool. 

3924. Improvements in means and apparatus for Secuntne and Surrort- 
ing the Jornts and other Portions of Ratuway and Tramway Rais, 
John Fisher, Sheffield, Yorkshire, and Benjamin Elliott, Lenton, 
Nottinghamshire. 

$925. Improvements in apparatus for Movine Seeps, Fruits, and 
GRANULAR MATERIALS in BULK, Edward Bayzand Ellington, Chester. 

3926. Improvements in Steam Enownes, Henry Simon, St. Peter's-square, 
Manchester.—A communication from Max Westphal, Berlin, Germany. 

8927. Improvements in machinery or apparatus for Puncuinc Dossy 
Carps used in fancy weaving, Joseph Yates, Preston, Lancashire. 

$928. Improvements in Grinpine or SHARPENING CurtiNG TooLs, and in 
the machinery or apparatus employed therein, John Henry Johnson, 
Lincoln’s-inn-tields, London.—A communication from Fredéric Guii- 
laume Kreutzberger, Paris. 

8929. Improvements in apparatus for MovuLpine and CoMPRESsING 
MATERIALS, more especially applicable to the manufacture of artificial 
fuel, Thomas Grant, jun., Augusta-street, Splottlands, Cardiff, Glamor- 
ganshire. 

3930. Improvements in THREAD-HOLDERS and Tension APPLiances for 
Sewine Macuines, William Carlile, Paisley, Renfrewshire, N.B. 

3931. An improved STanp for Casks or BaRneLs, James Swindells, Stock- 
port, Cheshire. 

3932. Improvements in the construction of Harnzss SappLe-TREES, John 
Richard Higson, Heywood, Lancashire. 

3933. A new or improved Se.r-sinper for Hotpinc DeracaeD Parers, 
single or folded, Josiah Pumphirey, Birmingham. 

3934. A new or improved WHeet for Bicycixs and other like vehicles or 
carriages, Richard Edwin Howard, Blackheath-hill, Kent. 

3935. Improvements im VENTILATING Drains and Sewers, and in the 
means or apparatus employed therefor, Robert Meldrum, Edinburgh, 
Midlothian, N.B. 

3937. Improvements in Sprixa Hinces, Edward Thomas Hughes, 
Chancery-lane, London.—-A communication from the Scoville Manu- 
facturing Company, Waterbury, Newhaven, Connecticut, U.S. 

3939. Improvements iu MeraLiic Boxes for holding matches, ever-pointed 
leads, needles, pins, and other like articles, Frederick Derry and 
Thomas Greaves, Birmingham. 

$941. Improvements in the construction of Cases for holding cigars, 
cigarettes, and other articles, Henry Robert Smith, Upper Juhu-street, 
Golden-square, London.—24th October, 1877. 

8947. Improvements in Stanps for Srereoscoprs and GRAPHOSCOPES, 
Frank Bishop, Soho, London.—A communication from James Cremer, 
Philadelphia, Pennsylvania, U.S. 

3951. Improvements in the form and construction of Marine BolLers, 
Robert Skeffington Boyer, North Shields, Northumberland. 

3955, Improvements in the mode of Fixinc and Sxecunine the HANDLES 
of Ksives, Foxks, and similar articles of cutlery, Patrick Fagan, Shef- 
field, Yorkshire. 

3957. Improvements in Burrons or Fastexinas for GLoves, boots and 
and shoes, and other articles, John Henry Johnson, Lincoln s-inn- 
fields, London.—A communication from Eugtne Royon, Paris.—-25th 
October, 1877. 

3959. An improved apparatus for Srrinkiino and Disrersine in Spray, 
Scents, disinfectants, and other liquids, Hermann Schiidberg, Moor- 
gate-street, Loudon. 

3y01. Improvements in apparatus for Drying Sturry in the manufacture 
of cement, and ior drying sewage Geposits and other similar matters, 
David Wilson, Grays, Essex. 

3963. Improvements in UnUrNs, James M‘Clellan, Northampton.—A 
communication from James Lynn Sprague, Hermon, New York, U.S. 
3965. Improvements in apparatus employed in Treating Woo. and other 

tibres, Henry Illingworth, Bradford, \ orkshire. 

3967. Improvements in apparatus for Reoisterine the Entry and Exit 
of PassenGers into and from public vehicles, and also for indicating 
the several stopping stations whue on a journey, Albert Gordon Smith, 
Wrotham-road, Gravesend, Kent. 

3969. Improvements in machinery for Dressine Sitk, Arthur Green- 
wood, Leeds, Yorkshire,—26th October, 1877. 

3973. Improvements in Hayp Looms, William Anderson, Alva, Stirling- 


shire, N.B} 

3975. Improvements in the construction of AncHtors, Abraham Hartrup, 
High-street, Rochester, Kent. 

3977. Improvements in the Treatment of ExcretaL and other Rervuse 
Marrers containing nitrogen pounds for the fact of 
manures, Henry Young Darracott Scott, Zaling, Middlesex. 

3979. Improvements in Sream Boi.exs, more especially adapted for 
marine purposes, George Arthut Cates, Bristol, and Frederick Haward, 
Gracechurch-street, London. 

3983. Improvements in Macutery for Rowreo or Prope.iine Boats, 
Frederick Ashe and Frederick William Ashe, Manchester. 

3987. Improvements in SHuTTLes for WEavine purposes, James France 
Gomersall and Thomas Copley, Morley, near Lweds, Yorkshire.—27th 
October, 1877. 

3991. Improvements in the construction of Sewace OvTraLLe, James 
Robert Yule, Porten-road, London. 

4001. An improvement in the process of manufacturing Sucar, Henry 
Meyer, Bow, London. 

4003. Improvements in WHEELED VEHICLES worked by steam, compressed 
air, or other fluid under pressure, Joseph Apsey, Waterloo Bridge-road, 





Surrey. 

40,5. A new and improved method of and machine for Rammmo Sanp in 
Movpers’ Fiasks, Henry Septimus Coleman and Alfred George Edwin 
Morton, Chelmsford, Essex. 

4007. Improvements in the Arpriication of Covers to BittiarRD and 
BacaTe Le Tastes, Josiah Harrington, Berkswell Lodge, Dulwich- 
road, Brixton, Surrey. 

4009. Certain improvements in the Propvuction of TyPOoGRAPHICAL 
Ercnep PLates reproducing photographs from nature or from copy, 
Edmond Capron, Léon Duvivier, and. No#! Ponsolle, jun., Paris. 

4011. An improvement in UMspe.ias, Parasous, and like articles, 
William Mellis, Woburn-square, London. 

4013. Improvements in Tram-cars, Charles Llewellyn Light, West- 
—— and Henry Merryweather, Lambeth, Surrey.—zvth October, 

877. 

4015. Improvements in the construction of Feep-vaLves and their Caests 
for Steam Boiters, John Steven, Glasgow, Lanarkshire, N.B, 

4017. Improvements in Brusnes for painting, distempering, and such 
like operations, William Thurston Culmer, Hornsey-ruad, London. 

4023. An improved Remonrorr for MantxeL Cocks, Frank Wirth, Frank- 
fort-on-the-Maine, Germany. —A communication from George Crespel, 
Frankfort-on-the-Maine, Germany. 

4025, An improved machine for making Pounp and other Cakes, William 
Frederick Meredith, Commercial-road East, London. 

4027. Improvements in Rock Dritts, Ernest De Pass, Fleet-chambers, 
Fieet-street, London.—aA communication from Arvid Henry Elliott, 
New York, U 8. 

4029. Improved means or processes for DEcoRATING or EMBELLISHING the 
InTeR10r or Exterior of Houses and buildings generally, also appli- 
cable for show-tablets and the like, Henry Gardner, Fleet-street, 
London.—A communication from Abeilard Lafoy, Alexandre Cottais, 
and Jules Cesar Lava, Boulevard de Strasbourg, Paris. 

4031. Improvements in Looms for WkaviNnG, and in apparatus connected 
therewith, John Sharp, Charles Hahlo, and Charles Edward Liebreich, 
Bradford, Yorkshire, 

4033. Improvements in Rook Daiits, Theodor Frélich, Fenchurch-street, 
London.—A communication from Julius Frélich, Disseldorf, Germany. 
—80th October, 1877. 

4035. An AuTomatic Burrer Brake for Rarpway Venicies of any,kind, 
as wagons, carriages, trucks, &c., Henry Conradi, Lower James-street, 
Golden-square, London.—A communication from Carl Speidel, Carls- 
ruhe, Baden, Germany. 

4039. A new or improved. machine or apparatus for Srtring and 
— the Tretn of Saws, Duncan Boss, Glasgow, Lanarkshire, 
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4041. Improvements in the means and apparatus for Destroyino 
Pernicious Weeps or Founot and Insects, for the preservation of 
pir and field plants, William Spence, Quality-court, Chancery-lane, 

mndon.—A communication from Hermann Henze, Weichnitz, Prussia. 

4043, An improvement or improvements in the manufacture of Sroppers 
for BorrLes containing airated or gaseous liquids, Lauchlan Rose, 
Curtain-road, Finsbury, London. 

4045. New or improv Sprina Mecuanism for Actuatina Sewrna 
Macuines, bottle-jacks, and for other like purposes, Thomas Philip 
Bache, West Bromwich, Staffordshire. 

4049. Improvements in Fo.pine Macuines, William Lloyd Wise, Chandos- 
chambers, Adelphi, London,—A communication from Martini, Tanner, 
and Co,, Frauenfeld, Switzerland. 

4051. Improvements in Sream Streerwva Apparatus, part of which 
improvements is applicable to other motive power machinery, William 
Chadburn, Liverpool.—31st October, 1877. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. wt 


4042, Spootinc Yann or Tareap, and for supporting the bobbins of 
mi therefor, such invention comprising improvements on spool- 
ing machines aud their bobbin supporters, Asel Mann Wade, Massa- 
chusetts, U.S.—Partly a communication from Arby Covell Slater, 
Massachusetts, U.8.—31st October, 1877. 

4047. Improvements in and applicable to Sream Generators, William 
James Fernie, Liverpool, —31st O:tober, 1877. 

4052. Improvements iu Gas Motor Enainas, William Weyhe, Bremen, 
Germany.—1lst November, 1877. 

4136. Improvements in Sewixc Macainet, John Hen Johnson, 
Lincoln’s-inn-fields, London.—A communication from James E, A. 
Gibbs, Steel’s Tavern, Virginia, U.8.—6th November, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 

3827. Drayvino Wuire Leap, &., Alexander Perry, Bromley-by-Bow.— 6¢h 
November, 1874. 

3819. Paver Puip, Jean Prosper Labrousse, St. Junien, Haute Vienne, 
France.—5th November, 1874. 

3835, Weavino Looms, Jules Bélicard, Manchester, and Robert Roberts, 
Bury.—6th November, 1874. 

3840. Inon and Stee:, Samuel Richard Smyth and Joseph Simpson, Man- 
chester.—7th November, 1874, 

3879. Musica, Instrument, Alexander Melville Clark, Chancery-lane, 
London.—11th November, 1874. 

3830. Pavina Biocks, Bernardo Sheil, South Kensington, London.—6th 
November, 1874. 

3844. Suaar, &c., George Fletcher, Derby.—7th November, 1874. 

be 4 Twist Lace Macutnes, &c., John Burton, Radford, Nottingham.— 


‘ovember, 1874. 
3983. Sewino Macuines, Alfred Vincent Newton, Chancery-lane, London, 
—19th November, 1874. 
3854, Sprwnina Macatnery, Thomas Mayor, Providence, U.S.—7th Novem- 


, 1874. 

3992. VenTiLator, FLusuixe Box, and Lamr-noxe for Sewers, William 
Batten, Birmingham.—20th November, 1874. 

3886. and Sx#oes, William Robert Lake, Southampton-buildings, 
London,—1l1th November, 1874. 

3891. Reaprina and Mowina Macuivxes, William James Burgess and 
Charles Thomas Burgess, B d.—llth N ber, 1874. 

3903. Towers, &c., Thomas Wright and Issac Fox, Nottingham.—1l2th 
November, 





3088. Gas Puniriers, William Thomas Walker, Highgate.—20th November, 


1874 

4078. Lastinc Boots and Sxogs, William Robert Lake, Southampton- 
buildings, London—27th November, 1874. 

eI — Fost, Frederic Dixon, Islington, London.—11th Novem- 

, 1874, 
3887. Lerrer-press Printinc, Benjamin Walter Davis, Lower Ken- 
-lane, Surrey, and John Parsons, Hammersmith, London.—11th 
November, 1874. 

3909. Treatino Stancny Susstances, Cornelius O'Sullivan, Burton-on- 
Trent, and William George Valentin, South Kensington, London.—12th 
November, 1874. 

3910. Motive Power, William Mather, Salford.—12¢h November, 1874. 

4009. Penix Gunrowver, George Haycraft, Faversham.—2lst M b 








, 


$311. Puriryine Gas, William Marriott, Huddersfield. —30th August, 1877. 

3368. Srnr-actine METALIC PackiNG, William Jagger, Horsforth, York,— 
5th September, 1877. 

3410. Removina Livros, &c., from Raos, William Simpson Shepherd, 
Leeds.—8¢th September, 1877. 

3467. Puncuine and Riverine Heavy Prats Work, &c., William Arrol, 


36 tty Crocuer Hooxs or Neepurs, William Dangerfield, Chalford.—25¢h 





, 1877. 

8759. Prosecrices and Cartrinces, &c., Henry Defty, Middlesbrough. 

3766. Macutye Guns, Henry Defty, Middlesbrough.—10th October, 1877. 

8788. Preserved Ko3s, Alexander Melville Clark, Chancery-lane, Lon- 
don.—A communication from Jules Plissart,—lzth October, 1877. 

3793. Kweirriva Macucres, &c., John Horrocks, James Horrocks, and 
Edward Whalley, Manchester. 

8802. Ratsina Lips of Boxes, &c., Frederick Wilson, Hatton-garden, 
London,.—13th October, 1877. 

8820. Corron Presses, &c , John Henry Johnson, Lincoln’s-inn-fields, 

ndon.—A communication from Samuel H. Gilman.—16th October, 


1877. 

8854. Sionat and TeLteorarn Wtres, George Pickersgill, Todmorden. 

8865. Saconarate of Lime, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Henry Armand Joseph Manoury.— 
18th October, 1877. 

3868. AnnEaLino IRon, &c., Robert Hadfield, Sheffield. 

3870, Steam Pumps, &c., Frank Pearn and Sinclair Pearn, Manchester.— 
19th October, 1877. 

8910, CLose Stoves, Charles Portway, Halstead.—23rd October, 1877. 

3982. ——— Sappie-Trees, John Richard Higson, Heywood.—24th 
October, 1877. 

8951. Marine Borers, Robert Skeffington Boyer, North Shields.—25th 
October, 1877. 

4011, Umpre.vas, Parasors, &c., William Mellis, Woburn-square, Lon- 
don,—29th October, 1877. S 

4042. Spootinc Yarn, &c., Asel Mann Wade, Massachusetts, U.8.—A 
communication from Arby Uovell Slater. 

40 ot. Brean Generators, William James Fernie, Liverpool.—3lst October, 


4136. Sew1no Macuines, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from James E. A, Gibbs.—6th November, 
1877. 





All ms ha an interest in opposing any one of such a) tions 
should leave particulars in writing of their objections to such application at 
& office of the Commissioners of Patents within twenty-one days after 

te. 





List of Specifications published d the week ending 
10th November, 1 . 

907, Gd.; 1225, 6d.; 1234, 4d.; 1240, 4d.; 1346, 6d.; 1872, 2d.; 1873, 6d.; 
1377, 6d.; 1379, 2d.; 1330, 2d.; 1381, 2d.; 1384, 2d.; 1390, 2d.; 1392, 2d; 
1394, 2d.; 1397, 44.; 1499, 2d.; 1402, 2d.; 1407, 2d.; 1409, 2d.; 1413, 4d.; 
1415, 2d.; 1416, 2d.; 1417, 2d.; 1429, 2d.; 1433, 4d.; 1435, 44.5 1436, 2d.; 
1447, 2d.; 1448, 2d.; 1449, 6d.; 1450, 2d.; 1452, 2d.; 1454, 2d.; 1455, 2d.; 
1456, 44.3 1457, 2d.; 1459, 2d.; 1460, 2d.; 1465, 4d.; 1466, 2d.; 1463, 2d.; 
1469, 2d.; 1472, 2d.; 1474, 2d.; 1532, 2d.; 1547, 6d.; 2119, 2d.; 2978, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums excee 1s, must be 
remitted by Post-office Order, made payable at the Post-oflice, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, - 
ampton-buildings, Chancery-lane, London. 








ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for TH ENGINEER at the office oy 
Her Majesty's Commissioners of Patents, 





104. Permanent Way or Rattways anp Tramways, A. M. Clarki— 
Dated 9th January, 1877.—(4 communication.) 38. 6d. 

This relates to a variety of rails, chairs, and sleepers, and modes of 
fixing them together. In one arrangement for tramways, the main and 
guard rails are of similar section and equal bye igs so as to be inter- 

h ble. The sleeper is of T-iron, and the rails are fixed in a recess 





4. 
= Rerintno Sattrerre, George Haycraft, F: ham. —25th Ne ber, 
874. 





Patents on which the Stamp Duty of £100 has been Paid. 


8045. Sutpuates of Sopa and Porassa, James Hargreaves, Appleton- 
within-Widnes, and Thomas Robinson, Widnes.—2\st November, 1870. 
8047. SutpnatTes of Sora and Portaesa, James Hargreaves, Appleton- 
within-Wldnes, and Thomas Robinson, Widnes, —2ist November, 1870. 
8063. Pianorortes, William Glen Eavestaff, Great Russell-street, London. 
ii Maree Neaten tae .sdty Settncn ek dent opkinson 

. Sarery VaLves, an Mi is 
jun., Huddersfield.—10th oem ty 1570. 
2063. Lamps, Albert Marcius Silber, Cheapside, London, and Frederick 
White, Camberwell, Surrey.—10th November, 1870. 





Notices of Intention to Proceed with Patents. 
2539. Miguel Knittinae Macuines, William Eaton Cheetham, Not- 


=. _Wasitixa Bortixs, &c., James Sherwin Clarke, Derby.—2nd July, 


=. Cuumvatixa Laxp, Thomas Churchman Darby, Chelmsford.—3rd 
‘uly, 7. 


2667. Fittina Borries, William Whitfield Horner and George Barker, 
Manchester. 


2559. Schoo. States, &c., Morris Roberts, Aber, Wales. 

2560. Measurino Distances, Sidney Johnson, Strand, Westminster. 

2565. CLEANING Snips’ Borroms, Hjalmar Arentz, G Ww. 

2576. Steam Cans, &c., William Wetmore Cryder, th Kensington, 
London.—A communication from Louis Ransom, 

2580. Steam Borters, Adolfo Oozza, Queen-street-place, London. 

2582, HaRvesTING Macuines, William Mcintyre Cranston, Worship- 
— London.—A communication from Walter A. Wood.—4th July, 


2508. IxpicaTiNe Trtckwess of Paper, &c., Edward Brasier, New Cross, 


on. 
2600. Stexcn Traps, Matthew Wilson, Leadonhall-street, London. 
a | yoo Fares, &c., Benjamin Templar, Birkdale, Lancaster.— 
5 Y, . 
2607. Paps for Trusses, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Cimon Cornelius Schoevers. 
pe mr Peter Spence and Francis Mudie Spence, Manchester.—6th 
y \ 
2619, SEPARATING Orgs, Francis John Bolton, Broad Sanctuary, West- 


minster. 
2623. Steer, &c., John Bourne, Mark-lane, London. 
a —— up Potatoes, Samuel Corbett, Wellington, Salop.—7th 
‘uly, 1877. 
2628. MouLpine Devices, Martin Benson, Southampton-buildings, Lon- 
don.—A communication from Alexander Kirk Rider. 
<, gs Sage Macutnes, Henry James Hogg King, Newmarket.—0th 
‘uly, ’ 
2645. Finterina Ours, &c,, John Clayton Mewburn, Fleet-street, London. 
—A communication from Jean Marie Tissot. 
_— Ow and Srrrit Lames, Edmund Baller, Birmingham.—1l0th July, 





1877. 
2671. Toy Trorrine Horses and Carrtagxs, &c., William Morgan-Brown, 
buildings, London,—A communication from Lewis 


Seasongood. 
— Lasets, Thomas Parker and George Augustus Prince, 
8. 


2673. Cuamp Toots, Charles Neil, Sheffield. 
2677. FERRO-MANGANESE, &c,, Gerard Wenzesiaus von Nawrocki, Berlin, 
Germany.—A communication from — Stéckmann.—11th July, 1877. 
oo oe Macutnes, &c., John Nicholas Floyd, Handsworth. —12th 
uly, . 
2708. THERMOMETRICAL InpicaTor, Henry Gardner, Fleet-street, London. 
—A communication from Joseph Antoine Tremeschini and Felix Lion, 
un.—14th July, 1877. 
2736. Fa:can Marrers, Gerard Wenzeslaus von Nawrocki, Berlin, Ger- 
Mmany.~--A communication from Friedrich Thon, 
2787. Disrriputine Type, Frank William Haddan, Strand, Westminster. 
—A communication from Dexter Reynoids,—17th July, 1877. 
2803. Prevestina LeAKAGE in Suirs, &c., Joseph Bennett Howell, 
Sheffield.—23rd July, 1877. 
2829, WasHinG Macuines, Andrew Nicholson, Kirkcaldy.—25th July, 1877. 
2861. Vetocirepes, Josiah Turner, Coventry.—20th July, 1877. 
a * Waste Steam Pipes, Paul de Sa and Charles Hobbs, Ryde, Isle of 


2981, Sprinc Power Sewina MAcuiyes, Gerard Wenzeslaus von Nawrocki, 
Berlin, feemey.--6 communication from Joseph Schreiber.—3rd 

3110. Covers for Rick J al 
A alge cKS, Joseph Withey Light, Wirford, near Bristol. 


8280. PRopucING IRIDESCENT CoLOURS on GLase Wilkes Webb, 
Stourbridge,—29¢h August, 1877. Rc Ee ee 








in the web by means of a screw bolt (with nut), pressing with its head 
against one rail, and with its other end on a loose washer against the 
other. Rolled iron or stecl chairs of various forms are described, 
sleepers of U, V, and various other sections, fitted b the joints of 
the pavement. Grooved rails are variously fixed on chairs, &c. 
630. Generatino Heat, J. Young, jun.—Dated 15th February, 1877.— 
(Void.) 2d. 

Steam 4 blown in at the lower part of furnaces through one or more 

tuyeres, and draws in air with it. 


Tan Coonan Ecos, G. H. Jones.—Dated 22nd February, 1877.—( Void.) 


This consists of a metallic vessel with hinged lid and interior egg 
stand or slide. Boiling water is poured in and the lid closed. 


'752. Mountine anp Workine Guns, &c., J. b. Clark and J. Standfeld.— 


Dated 23rd February, 1877. 10d, 
This relates to the use of inflated air bags or bellows for cushioning the 
shock of guns when fired, and also for raising and lowering guns, turrets, 
and shields, and for serving and working them. In one arrangement 
the gun is placed on a horizontal table jointed to a base plate by 
bars (like a 1 ruler), so that the table can rise and fall curvilinearly, 
while keeping horizontal. Between the two plates bellows are 
sol iowack poclon, te fe het fromm Heth agale Wy a Nemrauiea ae OL 
to its lowes on, it ept from 4 a paw 
The principle is variously applied ; thus, the gun A. its carriage may be 
baianced pneumatically by a heavy shield, which is raised as the gun 
descends or vice versa; the gun and lage are mounted on rollers on a 
fulcrumed guide, which, on recoil of the gun, raises a shield, &c. 
850. oy Presses, C. Pieper.—Dated 2nd March, 1877.—(A communi- 
cation. 

This consists of a series of vertical filtering plates or cases, consisting of 
solid porous slabs joined by an external frame, or of cases of perforated 
sheet metal admitting coarsely powdered filtering material. In the 
interior of each is a hollow chamber, where the filtered liquid collects to 
be drawn off by four corner channels. ‘The pulp is introduced under 

ressure by an interior supply channel. e communication of the 
Fitering chambers with the corner channels and with glass gauges is by 
peculiar cocks, which serve also as brackets for the gauge. A Y me wet 
piston arrangement, worked with cog gear, is used to remove the hard 
deposits from the supply channel, also as astone catcher. After fil . 
the ———— medium in introduced go a8 to get into every other com- 
tment, and wash all soluble particles into interjacent compartments. 

y counterpressure within, the flow of the liquid is caused to take 
cae very slowly. ‘Several filter presses may be combined in one 

ttery. 





856. Porraste Hor Arr or Varovr Bata, &c., G. H. Lewis.—Dated 3rd 

March, 1877. 6d. 

‘is consists of a cabinet with top inclined downwards, and converging 
sides. The top is hinged to one side, and has an opening to fit the neck. 
The upper part of the front is hinged laterally (for entrance). Inside is 
an adjustable seat (on pins) with a false bottom, and cut away at the 
ends, front, and back; also an adjustable hot water foot warmer. A 
lamp is placed on the floor under the seat. 

928. Gunuocks, J. Stanton.—Dated 8th March, 1877. 6d. 

The leg or stud in a ae npeerns der is placed on the lock plate, and 
into this stud the bridle ia screw: This is to improve the action of the 
sear and sear spring. 

985. Packinc ror Sturrinc Boxes, Pistons, &c., 7. R. Hinde.—Dated 
8th March, 1877. 4d. 

A core of yarn, tallow, black-lead, mica, and other lubricating material 
is covered with a layer of hemp, flax, jute, cotton, or other fibrous 
material, by a spinning, lapping, or coating process. 

960. Srorrers ror Botrtes ConTarninG AERATED Liquips, L. Rose.— 

The ato) oe paen Body 06 hin ing through the neck t 

e stopper a y of, ¢.g., china, passing nu e neck excep 
the lower end, whichislarger. In a groove above this end is a disc of 
rubber, or the like, which acts as valve, folding over the lower end and 
catching in the neck. A disc of cork, or other material ter than the 
body of the stopper, is fixedin the end, and acts pa! as a float on 
this, bed the body into position im the neck. (Modifications are 
described. 

961. Weavine Drivine Betts, &c., G. H. Smith.—Dated 9th March, 1877. 


6d, 

The lay is caused to dwell when it is back, to let the wefts be carried to 
and fro across its sheds. The wefts are threaded th the of 
needles which are moved to and fro a tappet plate acting on a lever, 
and the selvage at one side is formed by a shuttle moved to and fro 
through the loops of the weft by tappet levers or links, or equivalents ; 
the other selvage is made by the return of the wefts round the end 
warps. When there are several fibres in one fabric each heald ismade with 
two or more eyelet holes for the warp threads, There is farther at 
improved arrangement of parts for giving motion to the shuttle in No. 
2035 of 1875, and to the beam on which the hose is wound ; also a shuttle 
for looms, in which the weft is carried through the shed by needles, and 
isfmade with a nose or point at both ends, 





982. Horse Gear on Horse Powers, W. N. Nicholson and J. Kennan 
—Dated 12th March, 1877. 6d. 

This relates to an intermediate motion consisting of a pair of bevel 
cog-wheels in a framing; the shaft of one is connected with the pene 
shaft of the main part of the horse gear, the other is fixed on a verti 
spindle on which a belt pulley is keyed horizontully. In some cases spur 
gear is used as well as bevel gear. 

984. Comeressep Air Enoines, J. Stear and W. Daniel.—Dated i2th 

March, 1877. 4d. ; 

The exhaust air is allowed to discharge direct into the atmosphere at 
each end of the cylinder (to prevent formation of ice in the parts), the 
valves being worked by eccentrics or otherwise, 

985. Examosinea axp Ratsinc Sunken Suips, J. L. Clark and J. Stand- 

Jisld.—Dated 12th March, 1877. 64. 

A kind of rectangular dock is formed of two long hollow girders, con- 
nected by a number of cross girders. There are four wide columns at 
the corners which give buoyancy; they also contain the pumping appa- 
ratus. Several shorter columns on the sides contain compressed air. 
The sides are of V-shaped section below, and from their interior surface 
claws can be thrust out by inflation of air bags behind, so as to clutch 
the ship (over which the dock has been submerged). Jets of water can be 
ejected to clear out the sand, &c. The ship having been grasped, water is 
= out of the body and sides of the dock, so that it rises with its 

wurden. Again, a submarine bottle is formed to hold one man ; its top 
or bottom can be screwed or unscrewed. It has glass windows, a tube 

from the top with internal air tubes and speaking tube, &c. 

989. ag Pots, 7. Biggs.—Dated 12th March, 1877.—(Not proceeded 

with.) 2d. 

Lateral openings are made opposite to each other in chimney pots, and 
to each pair, thus opposite, is adapted a pair of valves counted: so that 
the closing of one by the wind forces open that on the opposite side. 
990. Door Fasteninos, 7. Ashling.—Dated 12th March, 1877.—(Not pro- 

ceeded with.) 2d. 

A rectangular bolt in guides is connected to a weighted lever, which 
holds the bolt in its shot position, but allows of its being pushed back 
during closing of the me ef a projection on the end of the centre door 
hinge. A cottar automatically drops into position when the bolt shoots 
home, and prevents accidental unfastening 
991. Wire AND OTHER Fences, Hon. W. Stuart and G. Greig.— Dated 12th 

March, 1877. 4d. 

To facilitate working of steam ploughs, the fence is made to fold down 
and let the ropes pass over them ; it is furnished with jointed standards 
and adjustable stays. in, sharp spikes or pricks (for cattle) are 
attached to wires and standards of wire fences. 

992. Tursines, W. H. Cutler.—Dated 12th March, 1877. 6d. 

Tke pressure of the head water is brought to bear on a sufficient surface 
of the underside, either of the turbine itself or of a separate disc fixed on 
the same shaft with it, and adjusts itself so as to balance the weight or 
downward pressure automatically. 

995. Measurine, ControLtiino, on Reguiatinc Suprty or WaTER.— 

Dated 13th March, 1877. 6d. 

This relates —° improvements on No. 1013, of 1876. The upper 
and lower ends of the cylinder are connected by a pipe which the water 
main joins about the middle; in this pipe is a spindle with two valves, 
one above, the other below the junction of the main, while the spindle 
passes out above toa point near the fulcrum of a weighted lever, which 
tends to press the upper valve on its seat and open the lower valve. The 
upper part of the spindle is hollow, and has a leather cup with holes (in 
the spindle) below and above this, Wher little water is being drawn off 
from the cylinder, the water from the main opens the upper vaive, then 
the piston apparatus operates. 

996. on) ad H. M. Thomas.—Dated 13th Murch, 1877.—(Not proceeded 

with, ,. 

This consists of one plate with two radial slots, fixed to the mandril, 
and another adjustable plate with chordal slots, secured to the former 

with the slots bisecting each other) by two bolts, nuts, and washers. 

e adjustable plate has a boss with triangular perforation in which the 
work is secu 
997. Preventino Deposir or Napraauine in Gas Apraratos, L. Bré- 

mond, —Dated 13th March, 1877. 4d. 

This consists in drying the gas after it has left the scrubbers by passing 
it through, ¢.g., chloride of calcium. 

909. Feep-water Heaters, J. Hyslop.—Dated 13th March, 1877.—(Not 

proceeded with.) 2d, 

This relates to heating by exhaust steam passed through tubes con- 
tained in a cylinder having terminal chambers. Instead of fixing both 
the chambers rigidly to the cylinder, only the upper is so fixed, and on 
the lower is formed a neck or inlet pipe which passes through a stuffing- 
box and is gland on the end of the cylinder. The upper chamber has an 
outlet pipe bolted to the end of the cylinder. 

1000. Sewine Macuines, 7. Chadwick.—Dated 13th March, 1877.—(Not 

‘oceeded with.) 2d. 
is relates to a winder in connection with a thread layer, which 
arrests the action of the winder when the spool is full; also to a shuttle 
with a hinged wire, over which the thread passes from the spool, and 
with an adjustable spring lever pressing the thread against the inside of 

the shuttle. . 

1001. Cocks orn Taps, &. J. Crickmer.—-Dated 18th March, 1877. 6d. 
This consists in making cocks or taps with loose shields or epee fitting 
to recesses in the plug and pressed outwards against the casing 

springs. The plug is prevented sticking. Should the fluid overcome 

one spring and leak past the shield, into the chamber of the shell, the 
other shield is effectually sed against the outlet aperture. 

spring may be made to act simultaneously on both shields. 

1002. AppLyixg Manvat Power For PROPELLING VEHICLES, ENGINES, 

&c,, 7. Abbot.—Dated 13th March, 1877. 6d. 

In a tricycle, ¢g., the driver sits on a sliding seat (having friction 
rollers), with his feet in shoes on the footboard in front of him, moves 
the seat forwards and backwards. By means of levers, cranks, &c., 
this motion is caused to turn the wheels ; additional driving power may 
be got by levers worked by the hands. 

1004. Furnace Bars, J. Pictup.—Doted 13th March, 1877. 6d. 

In the openings of across grate work internal lifting bars raised by 
longitudinal eccentric lifting shafts; or the internal lifting bars may 
havea or tilting motion ; or a series of rakes on rocking shafts 
may operate in the grate-openings ; or rocking motion may be imparted 
to intermediate grate-bars, &c. 

1005. Dryixe Yarn, Woven Fasrics, &., W. Sumner.—Dated 13th 

March, 1877.—(A communication.) 64. 
consists of a number of steam chests surrounded by a box through 
which air is forced or drawn by a fan or otherwise. The material is 
caused to travel slowly between the chests. 

1006. Trave.ine Baas, H. B. Newton.—Dated 13th March, 1877.—(A com- 

munication,)—(Not proceeded with.) 2d. 

All the toilette accessories are fitted in a movable case which is placed 
in the bag. 

1007. Ics, 8. Pitt.—Dated 13th March, 1877.—(A communication.) 2d 
The air is separated from the water (intended to fill the moulds) in a 

cylinder connected at top with an air pump, and having inlet and outlet 

pipes provided with stop cocks. An agitator carrying beaters is rotated 
rom outside, and acts in conjunction with fixed beaters in the cylinder, 

1008. Exastic Fish Bott WasHers, Dust Guarps, PACKINGS FOR OIl- 

BOXES, &c., S. Pitt.—Dated 13th March, 1877.—(A communication.) 4d. 

Paper or textile fabric, or paper pulp, is immersed (after heating) in a 
bath of concentrated mother water, resulting from manufacture of 
chloride of zinc, or of chloride of tin, calcium, &c., to which is added a 
solution of chlorine in water, and enough carbonate of zinc to render the 
solution neutral. Surplus liquor is scraped off, and the paper then 
washed in water, then dried slowly, thed and calendered. Several 
sheets thus formed may be pressed together. To produce a substance 
like vulcanised rubber, but without the elasticity of this, paper, after 
treatment in the chemical bath, is passed over a heated lead roller, 
washed ina weak alkali solution, then passed into a bath of water and 
glycerine. 

#008. Pues, J. Moysey.—Dated 13th March, 1877.—(Not proceeded with.) 








In this hand pump is a hollow cylindrical plunger which passes through 
a stuffing-box above, and a valve at its inner end opening inwards ; 
through its closed top passes a pipe nearly to the bottom ; this is n 
below, and at its upper end it has a branch delivery pipe. The oenyel ne 
an inlet valve and suction pipe atits lower end. Tie plunger is worked 
to and fro, and gives a continuous stream. 

1010. M1Lus ror Grinpine Grain, &e., A. M. Clark.—Daied 13th March, 
1877.—(4 communication.) 8d. 

This is to relieve the running stone when the speed is either accelerated 
or retarded from any cause. On a vertical spindle is a loose clutch 
geared with the mechanism for regulating the distance between the 
stones ; there are also clutches above and below which turn with and 
slide on the spindle. When the mill is about normal speed, these are 
retained out of gear with the loose clutch, but in either of the other 
cases they are geared. with it and actuate its connected mechanism, also 
causing a bell to be struck. The sliding clutches are either actuated both 
by a centrifugal governor, or one by a governor, the other by the feed 
hopper, which is fitted to slide on the vertical spindle and supported by 
sp or the like, which, when the grain runa short, raise the hopper 
and ww the clutch into gear. 

1011. Pressine Bricks, Ties, &c., 2. Bennett aud W. Sayer.—Dated 14th 
March, 1877. 6d. 
This consists of a sliding carriage or feeder with hinged end worked 
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by a forked lever below the table; on it the bricks are pool @2 y hand or 
machinery), and carried one by one to the bottom of the die box, Tem og 
has been raised to 


the level of the table. Then the bottom d 
m7 


brick last 
recharged. The die box: eo! now 
Ectoy ovetsed ‘ay ancuns of epitcl eyrings. "Shen the’ premed Octo 
yy means oi the 
carried up to the table, &c. 
1012. Sarery Vatves, 7. Black.—Dated 14th March, 1877. 10d. 

This valve has deep lips Cees down (and slightly outwards) over 
ee widens upwards); this is for increase of 
pressure. projecting lip above the valve makes a steam-tight enclosure 
round = Hi ty valve spindle the spring box. A spring is 
formed cf flat steel bent over Pedoubod on itz in eeverl flat layers 
ai any desired distance apart. 
toy msena of a cup, against which one end of the Seon, aan 
can be ~~ —o by age and a —— of A em | 
balance —e 8p! ety valves with an 
ie oe the Bolles ts also described. 3 
1013. oe ang For STEEL, Aitken.—Dated 14th March, 1877. 6d. 

In the body of the furnace and round or close to the bed on which the 
steel is to be melted, is formed a trench; this is filled with fuel and 
lighted by throwing ignited fuel on the top of it. Air is then forced in 

in small streams above (none below). 

1015. Surmvxine Textite Fasrics, B. Jamieson and H. Collins.—Dated 
14th March, 1877. 64. 

The fabric is ‘suspended loosely over and between laths or rods at the 
upper part of a chamber, into which steam is admitted. 

1016. Sarsry Lamps ror Perro.eum, Om, B. Lietar.—Dated 14th March, 


1877. 
‘5 wick is eres in a tube, into which oil is admitted 





“5 


only by a 
mall aperture at the bottom. A cylindrical cap, fixed on the outside of 
the tube, screws into a collar in the centre of i pat em] 


which divides the oil reservoir and allows passage of oil only b; oo 
aperture. There is a series of holes in the bottom of the cup, and another 
series in the wick tube. Should the lamp be upset, the oil of the wick 
tube passes into the cup, and thence into the upper part of the reservoir. 
=e Sackine, Canvas, &c., 7. Murdoch.—Dated 14th March, 1877. 64d. 
his consists in ening the fabrics in the direction of their 
lenath by running longitudinal cords through them during weaving 
(apreratus for the purpose is described). 
1018. Brormse Horses mx Water, W. R. Lake.—Dated 14th March, 1877. 
—(A communication.)—(Not proceeded with.) 2d. 
This consists in use of two rectangular inflatable air-tight bags 
fastened to the sides of the horse with straps. “ 
1019. Brasses AND pmenaned FOR a &c., F. Wirth.—Dated 14th 


ically berpendicla tot to the foundation 
plate), to hee a guide ona suppor iding ‘or each 
ing there is inserted a cylindrical 


formed, which plane is rather narrower than a slit made in 
Against this plane the bearing is held bolts. A pin on the bearing 
fitting accurately into a hole bored in the sliding piece prevents any 
pushing apart of the two pieces, while letting them turn freely. 

1020. Mousicat Woxp Instruments, W. 2. ov om 14th March, 1877. 

ane communication. )—{ Not with.) 2 
This consists of a hollow ob! piece of an with a mouthpiece, a 

slit by which the air escapes from the mouthpiece, a hole kept con- 
stantly open, and ten holes stopped by the fingers. It is the 


1021. Coatrsc Piates or Merat, C. Crowther, T. M. and J, Morgan.— 
Dated 14th March, 1877.—( Not proceeded with.) 2d. 

The ee are first dried in a hot-air chamber, then immersed in a bath 
of chloride of zinc, then returned to the hot-air chamber. Next they are 
put into the coating metal pot, either directly or after immersion in the 
cold pan. (Apparatus for the purpose is described.) 

1022. Liquip Composition For EMBALMING, DisinFectine, &c., G. Gould. 
—Dated 14th March, 1877.—(A communication. 
This consists of nux vomica (1 oz), alum (3 ib. ), chloride of sodium 
3 oz.), muriate of ammonia (1 ib. 1 oz. ), arsenic (91b.), chloride of mercury 
2 1b.), camphor (1 Ib.), chloride of zinc (4 0z.). 
1023. Execrro-PLatinc ue BE. T. Hughes.—Dated 14th March, 1877.— 
(A comm com: Pg 

The convolutions of the coil of wire are held separate on a frame con- 
sisting of two rings or heads connected by one or ay egg en 
tudinal rods. The frame and wire are hung on a shaft over the ba 
which is slowly rotated. 

1024. CLosivc Botter Tuses, J. Lace.—Dated 14th March, 1877. 6d. 

A rod is used, having or the end next the tor a loose disc, with 
india-rubber washer to be fixed with ascrew nut on thenearer hole. The 
further end is hinged, and a terminal stop for the two halves of a 
disc, which are connected by an india-rubber disc on ; the india- 
rubber serves as a joint, pn in pushing the rod into the boiler tubes, a 
two parts of the further iron disc are folded up on the hinged portio 
— a ecw talapetios tone te lacie peal ee has pansed 
rd parts come e closing ion. le on stem 
of the rod keeps it central. 7 = 
1025. Ram Cuairs, A. P. Potel.—Dated 14th March, 1877.—(Not 

aaa a 2d. zy ay 


an arrangemen Page § of two jaws, one fixed, the other 
edjunabien to grip the rail in position. ; 
1026. Anmour Piates, A. Wilson. —Dated 14th March, 1877. 4d. 

This consists in giving armour-plates a on one or 
— faces, by énakbuubing (¢.g., With oxide of iron), in an annealing 


1027. Frxine Buttons, Knoss, &c., A. Combault.—Dated 15th March, 


1877. 4d. 
PR att So ee eh an a@ small heed. 
after through the cloth, passed a small concave 
— cas and partial radiai slits, which slits catch on the 


1028. Steam ane x. W. +g eegeerene H. Lewis.—Dated 15th March, 
Fe oh me mr Srarbediateiasiteeamann the 
steam of non-con: es is pum! back into 
boiler, another boiler being used to generate steam of much higher pres- 
sure, to operate a steam pump. 
1029. Preparine Frsrovus SussTances For MaNuracture, J. Rogers.— 
Dated 15th March, 1877.—( Not proceeded with.) 2d. 
The substance is violently thrown against spikes or heckles on a screen 
of wire netting. 
1030. Hoginc anp Tatnwine Tornips.—Dated 15th March, 1877. 6d. 
This consists of a frame with two side carrying wheels and a 
wheel behind. On the shaft of the former are placed bevel wheels, 
with pinions, on the forward ends of shafts parallel with the 
the frame ; these shafts having each near their rearward end a Ned 
instrument like a scre ob oe The hoe shafts are adjustable verti- 
cally, and also accomm themselves to obstructions. 
ao Harsours, Bripcss, &c., 7. J. Palmer.—Dated 15th March, 1877. 


Tue consists in placing between the banks of a river, like the Thames, 
(say) two circular basins near the banks, occupying two-thirds of the 
wicth, and connected in the middle by a bridge. On ——— sides of 
each basin in the line of the river are two openi gate 
bridges to admit the passage of masted vessels ; = aan craft pass 
under the bridge between the basins. Piers and ‘tidal platforms, &c., nae 
provided in the openings of the basins. 
ee Lever Corkscrew, 8. A. Wittmann.—Dated 15th March, 1877. 


A metallic ring for the bottle neck is prolonged above to form a curved 
arm which supports a hand lever, the shorter lower end of which has a 
corkscrew rivetted to it, and is jointed to the other part so that the lever 
bar can be brought to a position at ht angles to the screw. A flat 
spring extends over the junction of the lever with the screw. The cork 
is inserted by w4¢ the hand lever, then the lever is depressed to 
extract the cork. 

1033. Firrzers ror WaTEeR AXD em, J. Livesey.—Dated 15th March, 
1877._(Not proceeded with. 

This relates to atération of the fitering matter. Water passing through 
the filter to the lowest of its three com ents forces the air in the 
latter up through perforations in the bottom of the middle mee 
which holds the filtering matter, and this air passes Pio above the fe pipes 
through the top of the w partition “is to heed > minal ot the = 
water supplied. On water Bing drawn off, 
direction. 

1034. Rerricrrative Process ror Preservinc Foop, H. and J. Bell 
and J. J. Coleman.—Dated 15th March, 1877. 6d. 
x. ~- “eee seer in en —_— which water o eellnd —— 5 
ence it passes up throug! ora! ragms in a cy! vesse! 
encountering cold water from a rose ‘note above ; then down through 








ef - ling sabe (the object of th ~~ nd these 
pipes ie Cool r “ ani 

pipes being removal of water) yo led to Hae ge he to be 
pistons, conn to the the compression pumps, then to the 


cooling chamber where it is expanded and 
1035. SicNatiinc 1x Mives, H. B. Barlow. a 15th March, 1877.— 
a! ae ar nape TH proceeded with.) 
The suspending of the cage has negated wires; connected with 
bells, battery, ont dgueiling apparatus. 





as Govennoes x ror Enorngs, R. Norfolk and J. G. Lloyd. —Dated 15th 


aie ll Gilt etiens Witdieet be ania: and having equal 
meg hts at their ends; the lower weights are comnisied 
means of s with a sli 
lution the arms tend to the 


** | 1087. Brooms aND Brusues, H. J. C. Keymer.—Dated 15th March, 1877. 


The vice —— on which the brush board is held is caused to move —| 
ace a? distance from one hole to another (to be either bored or filled), and 

the right inclination ; it works on a ball stud which can either 

revolve or oA, fixed to an arm on a compound slide, moved by a pinion 


or 
by 


weight on the governor spindle. In revo- 
rizontal position. 


on a spindle into racks on the slide, Its movements 
are governed =. _— ite, to which are jointed two half circular 
= at right vm nog to other, In 


— into straight fixed racks. 
er mee the holder, mo by hand from one hole to 
auaet, radjusted to the proper angle, by means of double end con- 
necting holder bars, in which the pivots of the holders revolve. An 
adjustable radius bar is affixed to the holder. A series of holders are 
arranged in a flat adjustable inclined slotted table, and worked according 


end, insuring a proper space between them. When one surface becomes 
unserviceable tite bars bars are straightened and reversed. Thi bars 
consist of three or more cross bars, secured together by bolts or rivets, 
and spaced by short lec ‘ of the 
central bar being level ‘with the fire- 

1058. Wasuine Susstances, F. a ES 16th March, 1877. 2d. 


This consists in use of ph ‘te of either added to the or 
dissolved in the aowleeee or aes 
1088. \ ww Beps, Cratrs, &c., 7. G. 8, McCarthy.—Dated 16th March, 

The head part of the bed is hinged and counterweighted, so that it can 
be raised by the invalid to any inclined position by means of a pot Ae 
cord and aged may be used). n, a central hole is made in the 
closed by a hin pad 
on pivots can 


contrivance or lever on astandard. A vertical — roller with screen 
may be provided at one or more corners of the 
1060. AspHautic Roorine, R. Taylor.— Dated 16th March, 1877. 6d. 

ists in mixing 56 Ib. raw pitch, 37 Ib. pure —— and 37 Ib. 





to a pattern held on the wan out te side of afulcrum. A sheet steel fast 
is used, doubled, and s out at the ends. This is placed in the holes 
= the edges upw. ; then its corners are forced outwards into the 


1038. CLeaninc Surps’ Borroms waite Artoat, W. H. Davis.—Dated 
15th March, 1877.—(Not with.) 2d. 
This consists of an india-rubber covered drum, rotated by friction ~ 
the ship's side in hauling or lowering ; it works ‘in a frame 
—_ es which are rotated by gearing in connection the 


1039. Tram Cars, J. C. Wilson.—Dated 15th March, 1877. 64. 

The fore end of a car (like a common omni bus) is made to rest ona 
four-wheeled truck free to swivel on a pin. On the portion beyond the 
end of the car is erected a steam engine with boiler and house, corre- 
sponding in outer looks to the main body of the car. The truck wheels 
may be coupled, and are driven by the engine. 

1040. Roven Sxormsc Horses InstaNTaNeousiy, H. A. a 
Dated 15th March, 1877.—(4A communication.)—(Complete.) 6d. 

This consists under the horseshoe a steel plate, in which are 
fixed the front nails, and which is securely held in position by means of 
screws, screwed into another steel plate interposed (interiorly), and fixed 
between the shoe and the sole of the foot. 

1041. Pranorortss, H. Witton.—Dated 15th March, 1877.—(Not proceeded 


2d. 
This relates to placing the stock of the —— in front of the fly instead 
of behind, the button against the head of the hopper pin, the spring at 
the bac k of the hopper fly ; also to a check lever with button at one end 
acted on by the end of the ‘stock of the hopper, while the other end acts 
in combina’ th a notch on the sticker. 
1042. Srorrinc Runaway Horses, EB. De Fauconnet.—Dated 15th March, 
1877.—({Not proceeded with.) 4d. 
This consists of a telescopic system of tubes with terminal handle and 
—_ by which, ¢.g., the fore leg of a violent horse is to be caught and 


sen Spuitrinc Woop ror Larus, Rats, &c., W. B. Gedge.—Dated 15th 
March, 1877.—(4 communication.)—( Not proceeded with.) 4d. 

In ope a ment, a gular frame has at each angle a circular 
steel roller or splitter of double convex section. The wood is first driven 
with a mallet horizontally against the cutting edges, then the workman 
pushes the block on. 

1044 noe Coorer, C. Pieper.—Dated 15th March, 1877.4 communica- 
tion. 

This consists of a vertical series of fiat refrigerating tubes 
horizontally, and having their ends soldered in plates, which have oo 
and horizontal Ag! forming a series of chambers, closed on the outside by 
se lined with india-rubber. The walls of one set of chambers are 

ite the centres of the chambers of the other set. The beer enters 
low and passes to and fro upwards through the tubes between the 
chambers, while refrigerating water descends over the tubes, which are 
—. 4 to give it a zig-zag course. In a double apparatus, the water 

in one division and descends in the other. 


1045. Opzninc anp Suvrtinc Danes Sasnes, Licuts, &c, &., 


Farvis. —Dated 15th March, 1877 a 
is in a bination of rods, levers, and spindles, worked 

simultaneously by (say) one hand lever, whereby the sky-lights and 

side-lights in a greenhouse, ¢.g., can be opened or closed, to any desired 

extent, simultaneously. 

1046. Sream Borter Fornaces, W. R. Lake.—Dated 15th March, 1877.— 
(4 communication.) 6d. 

This consists or an = and an outer water chamber, each with water 
legs, and connected by end tubes at top and bottom, Within the inner 
chamber are two inclined grate with rocking bar between them; 
the fuel is fed down on these, on either side, under the legs of the inner 
chamber, and on to horizontal grate reaching to the outer 1 
At the back of the inner water chamber a driving fiue causes the draught 


W. 








to rise over the inner chamber and then descend to the exit flue. In a 
modification, the furnace is adapted for liquid or gaseous fuel; it com- 
SS . connected with the exhaust steam pipe and the 


1047. Vatves, aND Macutnery ror Grinpinc Tuerr Seats, &. 2&. 
Gubbins and J. Whitestone.—Dated 15th March, 1877. 8d. 

The valve discs which close the passage through the valves are pressed 
forward and held down on their seats by means of expanding or collapsi- 
ble rings formed with conical faces, which bear against the ks of the 
discs ; or by means of segment pieces en rw ge blocks or formed 
with conical faces, which bear against said bac’ e chilled cast iron 
seats are Sam by means a an eo wheel. 

1048. Borries anp Sropr: Scholes, T. Chadwick, eee 
Craith.—Dated 15th March, 1 er7, —(Not proceeded wit with, 

The neck is widened to form a spherical concavity which is 3 ined with 
Seite pat) mad by ee ioe ate ar aie Ho 
stopper al e wo piv axes a! 
angles to the passage, and worked by metal links. 


ar Licatine and Extincuisainc Lamps.—Dated 16th March, 1877. 
The mage 4 the Le pers ht is ‘effected by keeping constantly 


burning a small portion of gas (wi a sleeve), near the ordinary burner, 
so that when the gas issues from the latter it is ignited. The constant 
burning is accom ite supply pipe taken from the ser- 


plished by a separa’ 
vice pipe meyer A before it enters one or other of three ae gsi! 
wet neem | the supply of gas to the main burner, viz., (1 
a valve actuated t by the varying pressure et the gas; (2) a valve work 
by compressed air ; (3) a valve worked by an electro-magnet. 
O50. Permanert Way or Raitways, J. T. Dunn.—Dated 16th March, 
1877.—{A communication.) 6d. 
m.. t hollow or bridge railis placed with a series of internal sta 
— on a top rib me along the axis of a hollow longitu’ 


— which is su; rs embedded in t. In 
apertures at intervals on the ‘Galbes of the longitudinal sl are 
fitted the feet of a clamp or jaw surmounting the sleeper, and ween 


which and the rail is fastened a wedge or key of wood or metal. 
1068. pepe Fine-arMs, J. Piddington.—Dated 16th March, 


and lock ae oe with the ‘rigger, 
guard, and breech block lever, are 
e box at the rear end of the barrel, and wataed therein Cone 
salen take a sents te tho Gen, and a retaining pin passing through the 
sides of the box. 
3088. ey Arrinc, Manaiine, &., J. Reedy.—Dated 16th March, 
4d. 


mee consists of a revolving !polished metal cylinder, with a number 

of pipes introduced through the centre of the journal at one end, and 
connected with T pieces and atmospheric pipes when at work. It is 

heated by burner and worked by steam, hand, or L pray coat It may 

be set in combination with the rollers of a wringing or other machine. 

1053. Union Joists ror Huse Pipes, J. Morriss.—Dated 16th March, 
1877. 6d. 

The junction is ry by merely thrusting one part into the other. 
An annular recess is formed round the inner or “spigot” part of the 
joint, and into it lock two spring bolts attached to the outer or faucet 
part. 





1054. Cuurns, W. Block.—Dated 16th March, 1877. 4d. 

In a box having flat sides and for, and a bottom with bevelled sides, 
works a horizontal shaft having four radial laterally inclined arms with 
terminal hopper-like buckets, whose wider ends are di forward. 


10655. Prerarine anp Coupune 3 Fisrovus Mareria.s, &. C. Lister.—Dated 
16th nS 1877.—{Void.) 2d. 

This consists in heating the gill “combs used in treatment of waste silk; 
also new means for cleaning cord 'straps used in cot opuiies and cleaning 
silk; also using rollers to draw the fibres and noil from the doffer, &. 
1056. Treatine AniLine Printep Faprics, W. Jackson.—Dated 16th 

ed by the fabrics, soon after printing, 
a solution of carbonate of or ordinary soda (6 0z), chloride 

of jum (1 oz.), and water (1 gallon). 
1057. Fire-Bars anpD iw og perl ror Steam Borers, &c., G. Hope- 


vell.—Dated 16th March, 1 
Wrought iron bars are made having a projecting or wider part at each 





This 
creosote or like oil in a , then the mixture on 
canvas, sprinkling slate dust, sawdust, soap, ashes, or other refuse on the 
surface, over rollers in a drying-room (where the excess of dirt is 
removed with brushing rollers), and rolling up with a little dust between 
e layers. 
10%. Oy qe W. Spence.—Dated 16th March, 1877.(A communica- 


This relates first to a self-acting cap having a conical Fwy against 
which the ribs are pressed laterally, so that the cap is shifted, and the 
rib ends then pass over the top of the conical part into a hollow in which 
tbey are held. Again, the inner ends of the stretchers are formed with a 
which rests in a socket, confined by a scre cap. 
1062. Po.isHine, GLazine, AND Bovenee Learner, B. Wilson.—Dated 
16th March, 1877.—{Not proceeded with.) 2d. 
This consists in communicating motion from a horizontal, and through 
a vertical shaft, to a tool shaft mounted at the top of the latter, so as to 
beds my ily guided over the work by the hand of an operator actuating a 
le. 





1063. Gas Motor Enornes, W. R. Lake.—Dated 16th March, 1877.—(A 
conmaniontion,) 8d. 

This relates to improvements on No. 3444 of 1876, viz. inter celia, 
arranging the communicating pipes vertically ; use of one simple oscil- 
lating paddle; transmitting power to the fi -wheel by toothed w: or 
gearing and ratchet wheels, or by a spring alternately bent and released 
and one ratchet wheel; a simple mode of expeli 
surrounding the explosion dome with a water jacket, and providing a 
cooling vessel ; making the slide valve so as to allow a better bu! 

. ye and at g's at the teulting int of the dome ; rendering the working 
slide valve noiseless; modifying the igniter and the con- 
Sasa parts of the regulator; use of a reservoir which consists of a 
sm tube fitted at its end with a cap to prevent spouting of the 
water. 
1064. Treatina yoy W. R. a 16th March, 1877.—{4 com- 
munication. )—({ mapt pee 6d. 

This consist» us use 0} teeny he. = or other vessels, as floating putty. 
ing basins, —— which the se is caused to circulate, a reagent 
being i plete the purification. 


1065. Pum Fur., &c , J. H. Johnson.—Dated 16th March, 1877.— 
(A communication) 6d. 

This relates to application of hydraulic p in 
with steam pressure (according to Mazeline’s system), to aj 
which oe mould tables are ue the blocks: of fuel being pro- 
duced in and conti ejected from the moulds. In one 
arrangement, two or more rotating = id tables are used, which succes- 
sively deliver their products on one and the same side. 
1066. Frvisuinc ‘‘Morgens” anp Corpep Fapsrics, §. M. and. T. 

Smith and W. Binns.—Dated 16th March, 1877. 

is consists in weaving a raised pattern on one piece, then pressing 
the woven piece and an ordinary plain piece together, so that path have 
a distinct and similar impression of the pattern in addition to the ordi- 
nary watered impression. 
1067. Butts’ Eve Lanterns, J. X. Stead.—Dated 16th March, 1877. 6d. 

The lantern is made light by i t of a thumb on 
a latch piece, whereby a lever is caused to —_ a screen. The latch 
piece passes over a cam-shaped metal iad on a spring which retains it 
till the screen has to be lowered again. 

1068. Pressure Gavors, A. Bradshaw. —Dated 16th March, 1877.—(Not 
proceeded with.) 2d. 

This consists in use of two unequal ee. and causing the 
pressure to act on the smaller, which tr piece to 
the larger, and thereby to a short column of Sauna, 

1069. Carpixe Corron, &., W. G. Threlfall, W. Wainman and 7. 
Farrington.—Dated 16th March, 1877.—({ Not with.) 2d. 

The fleece is caused to pass over an intermediate epee mounted 
above the doffer and contiguous to the main cylinder, and rota in 
Se; same direction as the main cylinder, so as to give increased ig 
surface. 

1070. Griepinc, CLEANING, AND Po.isninc Trses, 





hinati 


or not 
tus in 














Rops, &c, or 


Metat.—R. B. Bvered and B. J. Read.—Dated 16th March, 1877. 8d. 
The rods or tubes are gripped by the ends in rota ps. Longi- 
tudinal rubbers, &c., are secured in cross bars in a frame, moved 


rod. Transverse scouring also is 
ch revolve in pans containing the 
scouring material. At every movement of the slidingframe the brushes 
are partly rotated, sufficient to “pply the pol ng material. The 
cramps have three pivotted jaws adjusted by means of a ring with 
screw stem. 

1071. Propettinc APPARATUS FOR VESSELS ON CANALS AND RIVERs, 

.—Dated 16th March, 1877.—(4 communication.) 6d. 


to and fro by a crank and connec 
done by means of rotary brushes w 


The motive power (boiler, engine, screw, &c.) is placed in a separate 
chamber attached to the boat by sli : serving as in which 
the chamber can slide ae ther fixed to the ay pt adjusting 
screws. The chamber can be detached during loading and unloading, 


and applied to other vessels. 
1074. AcceLeRaTING ForMATION or Cazam, G. W. von Nawrocki.—Dated 
16th Ma» ch, 1877.{A omen? 6d. 

A drum (for the milk) with radial removable partitions is ym na 
rapidly on a vertical spindle, this spindle having a Mirsp pulley do 
from another strap pulley, and he “on The with oorecal by a joc 
pulley with an adjustable d lever. several other a 
ments, is for vention of shock.) ma drum is en in a casing. 

p ves (the parti- 


The cream is drawn off either by a syphon or through val 

tions having been removed.) 

1075. Carts ror Rom Sweerinos, Sewaae, &c., J. Gledhill.—Dated 17th 
rarriage wheel is cranked, and the body is sus- 

pended with capability of motion (for adjustment to the nature of the 


road and turn over), such motion being under control through spur 
and screw gear, A third wheel in front revolves in pivots in 
the fork of a vertical axle, whose socket is in the shoulder forked 


~ stays, the forked ends of which are bolted or welded to the crank 


1076. Two-wHrELep Venicies, J. Osmond.—Dated 17th March, 1877. 4d. 

This consists in Pens pmol fad, of 'a — back support so contrived that 
when the back seat is not required, the support may be turned down on 
the front seat and at the same time raise the back seat to form gees 4 
support. The front cushion is pressed on the thrown-over hinged back 
support. 

10777. Fisu-pLates anp Jotnts ror Ramway Rats, H. J. Haddan— 
Dated 17th March, 1877.—(A communication.) 4d. 

Under the rail is placed a plate with its edges curved upwards and in- 
wards. The tish-plate is of angular form (Attiog on the side and foot of 
the rail), and its outer edge is turned upwards, form: bend, which fits 
under the up-turned edges of the base plate. Bolts are passed through 
the fish-plates and rails, and fastened by nuts. 

1078. Wrencues on Spanners, J. Lowe and J. &. Dronajleld.—Dated 17th 
March, 1877.—(Not proceeded with.) 2d. 

The inner surface of one of the (converging) jaws is serrated, the other 
jaw has a siiding block with inner surface serrated, the teeth being in 
opposite directions to those on the other jaw. 

1079. Pocxer Scissors, F. W. Schifer.—Dated - March, aT 6d. 

The blades are slid in and out between parallel handles, of which 
has a catch to keep the blade in position when pushed out for use, 

1081. Encaustic AND oTHER Ties, J. W. Hartley.—Dated 17th March, 
6d. 


1877. 

This relates to ~ bu of a er rite fing os of bel bey yg ed = ig 

sudden disc e of the con ea 6 con’ of blungers by 
peng hot air through chambers in the a a bottoms ; 
slip kilns of cast iron and with a bottom of steam 

| clays at one operation ; = of a thin sliding 

amas the feed slide, to vent ual denon ‘the “dust in in 

moulds (the ew ust on the sli 

of drawn back over the mould); use of Noatornat wedn ag or 

otber silicious body, for the more delicate colours ; a mode of lifting out 

tiles from the mould, and of dropping the bottom die into the mould ; 

serrating the backs of tiles, &c. 

1088. Puriryine Iron, &c , J. Broinilaw.—Dated 17th March, 1877. 8d, 

This relates, first, to a mode of reversing gaseous currents ; for each se 
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of four there are two pairs of valve seats, and a duplex conical 
or spherical valve acts for each pair of seats, being lowered against the 
bottom seat or raised against the top one. The furnace flues proceed 
from between the seats. The space above the eee seats communicates 
with the or air inlet; that below the lower the chimney. Again, 
the flues between regenerative chambers (with ch d brickwork), ‘and 





works, where steel has long been made by the methods usual 
before Bessemer and Siemens were known, that the absence of 
demand for steel may lead to arrangements for the making of 
certain qualities of finished iron. 





the furnace are led as directly as possible to the bott of the 

(instead of the ). Again, in a gas-heating stove, the gas is forced 
through a vi series of horizontal connected pi supported by 
transverse vertical walls in a brickwork chamber, divided into two by a 
longitudinal vertical wall with openings at the bottom. The stove is 
worked on the regenerative principle. Phosphorus and other impurities 
are removed from molten iron, by injecting gaseous mixtures containing 
hydrocarbons or powdered cval or both, strongly heated by the stoves 
here described. 

1085. Sewrxe Macuinery, J. Keats.—-Dated 17th March, 1877. 8d. 

This relates to that class of machines in which a shuttle above the 
work lays a lock thread in the loop of the hook thread, or producing a 
lock stitch ; and it consists chiefly in use of a circular horizontal shuttle 
4instead of the ep ty ege J shuttle) provided with a hook to seize the 
Joop as it is opened by the divider. The loop thus seized is expanded by 
the rotating action of the shuttle, which at the same time lays locking 
thread in the open loop. 

. REDUCING oR EnLaroine Drawinas, &c., R. Sharland.—Dated 17th 
March, 1877.—( Not ong with.) 2d. 

A sheet of paper or the like has a series of lines not parallel, but such 
that any straight line at right angles to the length of the sheet is divided 
into equal parts by the series. One of the series is straight throughout; 
the others vary in their distances from this base line and each other, so 
that a perpendicular to the base line at one end is divided (say) into 
inches, and one at the other into fractional parts of an inch. Thus 
any scale of equal parts between any desired limits may be formed and 
used variously. 

1087; Drivina Banps or Bevts, W. Abbott.—Dated 17th March, 1877. 
9 


The fibres or fabrics are immersed in the residue from distillation of 
ozokerit, rendered fluid by heat, then they are pr > 
1088. Turninc, TuuRMING, AND Suapina Woop, 7. Llewellyn.—Dated 

17th March, 1877. . 

In this apparatus the article is first cut toa given depth on one side 
ander the action of revolving cutters, while it is prevented from 
rotating ; and is then reduced over its entire periphery, conjointly with 
the continued action of the cutters. A modification of the arrangement 
is applied for thurming. 

1089. Burrer Boxes, 2. Hadfield.—Dated 17th March, 1877. 2d. 

Such boxes are made of steel, cast and annealed. 

1090. Hor Water Cy.inpers anp Cisterns ror Batus, &c., J. C. 
Morgan.—Dated 17th March, 1877. 6d. 

The cylinder is made of cast iron corrugated on the sides, dome 
top, and rounded bottom ; its base is formed by a cross bar used to secure 
the manhole. 

1091. Covptinos ror Rartway Carriaces, &., 7. R Brailsford.—Dated 
17th March, 1877. 6d. 

At each end a horseshoe-shaped bar is pivotted, so as to move hori- 
zontally to and fro. One arm is sha as a hinged hook ; the other has 
a loop, three sides of which are furnished with guides to ensure the 
hooks of the next carriage falling into the loop. ‘Po uncouple, the hooks 
are raised by chains and levers. Again, in existing carriages, a weighted 
lever is hung so as to keep the end link of the chain horizontal, and the 
a hook is surrounded on three sides with a guide for the 

By a lever arrangement, the chain can be lifted off the hook. 


1002. Ice, &e., W. R. Lake.—Dated 17th March, 1877.—(4 communica- 
tion.) id. 


This consists in use of sulphurous oxide that has been rendered anhy- 
drous. The liquified gas is caused to enter a refrigerator, and by 
volatilisation, to abstract heat from brine in a tank or circulating tubes, 
which act on the liquid to be frozen. 

1093. Sewrnc Macuines, W, Webster.—Dated 17th March, 1877.—(Not 
with.) 2d. 


This relates to (in spiral needle machines for sewing sacks, &c.) an 
arrangement of spools or rollers forming a twine carrier and controller 
a series of scollops of india-rubber to take up the slack twine; a shield 
or twine guard; a c needle ring for different needles; an 
arrangement of tension pulleys, &c. 


1004. AppuicaTion or ALArMs To Watcues, A. C. Henderson.—Dated 19th 

March, 1877.—(A communication.) 6d. 

shaft traversing the frame has a square end by which the hand of the 
alarm can be set at the proper hour (the dial resembles a seconds dial). 
A barrel wheel having the same size and number of teeth as that of the 
hour hand turns freely on the shaft, and ascends and descends alternately 
an its course ; it is normally raised by a spring, and it makes a turn in 
twelve hours. Above the 1 a rundle is screwed, bearing a notch 
which allows the wheel to rise when solicited by the spring, and a catch 
on the wheel encounters this notch. In this ascending motion the pin 
fixed to the spring giving the impulsion liberates the alarm wheel-work 
and the alarm is heard. 
1006. Hawktne Macuives ror Inpico Dyerne, B. and J. W. Woodcock. 

—Dated 19th March, 1877. 6d. 

This relates to improvements on No. 3223 of 1870. One or more rollers 
are used, revolving near and in the same direction as the squeezing 
rollers; also a scraper working in contact with them. The squeezin, 
rollers are brought together by sprin; and the additional rollers an 
scraper are attached to the framework which supports the springs and 
e@queezing rollers. 

1008. Pcie rrom ANIMAL Sunstances, W. R. Lake.—Dated 19th March, 
1877.—(A communication. )—( Not proceeded with.) 2d. 
Animal refuse, such as intestines, sinews, and bits of all parts are sub- 
lected to mechanical subdivision, solution, and desiccation; the product 
used for manufacturing purposes. 
1099. Licur ror Magic Lanterns, Taeatres, &., W. B. Woodbury.— 
Dated 19th March, 1877. 6d. 

This consists in use of a compound jet conveying gas and air (the air 
pipe oor bg one part coiled round the other, then entering it again near 
the mouth), heated by a Bunsen burner on a branch of the gas pipe 
under the coiled part of the other. The jet is directed downward and 
backward against a vertical disc of lime or the like, mounted in a metallic 
conical ring on horizontal friction rollers, which ring has a circular toothed 
rack in its edge, acted on by a pinion on an axis turned by means of a 
thumbscrew. In another case, a central conical block of lime is mounted 
to turn freely on a vertical support, and receives two or more compound 
jets of the d described. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

SaTIsFaAcToRY Government orders continue to be received for a 
certain class of bars made by a few firms in this district and used 
in the dockyards and arsenals. Simultaneously roofing sheets, 

uired by the galvanisers, keep well in demand; a few good 
boiler plates are selling, and strip and wire rod iron display some 
movement. In other respects there is little or no change to note 
touching this week’s condition of the Staffordshire iron trade. 

Works of even long standing find it very difficult to keep on 
half-time ; certain of them are put wholly to a stand for a week 


= 

t is satisfactory that the Cleveland Ironworks, Wolverhampton, 
for a long time past carried on by Messrs. Shenton Bros., are not 
to be permanently laid off. They have this week been taken by 
Messrs. John and Isaac James Jenks, father and son, who, as the 
Cleveland Iron Co., will carry them on for the making of hoops, 
strip, and guide iron. 

Local prints have stated that Mr. Boaz Bloomer, lately managing 
director of the Pelsall Coal and Iron Company, has bought the 
Cyclops Works, Walsall. The statement is incorrect. The works 
are still in the market. 

Prices of finished iron remain without quotable change. The 
few marked bar firms, whose quotations are unders to regu- 
late the market, still demand £8 10s. per ton for their products, 
and they declare that they are not selling for Jess. At the same 
time, bars of a high quality are easy to buy at £8. Common bars 
are more plentiful this week than last, at £6 2s. 6d. as the 
minimum. Sheets for galvanising are easy to buy at £8 and 
upwards. High-class boiler plates are leaving the works at £10, 
and buyers do not think it at all likely that at a lower figure their 
specifications would be accepted ; nor would they. 

It is not unlikely that or ge a in the adaptation of steel to 
| gee before available o; Beg. will lead to the rolling in 

district of sheets and plates, as well as of rails of steel. 


On the other hand, there is some indication, certainly at one 





The output of pig iron is without much change upon the week ; 
he d d rules dull without prospect of early change. £4 to 
£4 5a, is the price of all-mine hot blast, but cinder iron may occa- 
sionally be had, as a minimum, at within £2 2s. 6d. All qualities 
made in this district were upon abundant offer in Birmingham to- 
day—Thursday—and yesterday in Wolverhampton, where too the 
argillaceous ores of Cleveland, and South Yorkshire, and Derby- 
shire, together with Lancashire and Cumberland hematite iron, was 
in plentiful supply, at prices within those which had regulated 
most of the previous sales, . Cleveland pigs, for forge purposes, 
might hgve been had at less money than last week by 6d. per ton. 

The coal trade rules dull. The pits are working full time in only 

ptional inst Slack is a drug and very difficult to sell, 
even at the drop of last week. 

At the meeting of the Coalmasters’ Association at Dudley, on 
Friday, the sliding scale for the regulation of wages, agreed upon 
in Birmingham, was confirmed. The colliers of Dudley and 
Netherton, who before opposed the new terms, have also now 
accepted them, The men at the great Sandwell Park Colliery have 
given notice for 1s. per day advance ; but the directors on Tuesday 
resolved to resist the demand to the utmost. 

The projected new bill of the Mines’ Drainage Commissioners is 
being much discussed ; a strong spposition is declared to be certain ; 
and it is pointed out that whereas before the passing of the existing 
Act there were 140 collieries at work in the Bilston district, there 
are now only forty. 

Havoc continues to be wrought to the boiler machinery of 
ironmasters and others who take their feed-water from the 
canal at Wolverhampton, by the disastrous practice of galvanisers 
turning their acid waste into the water. The topic has before been 
discussed in THE ENGINEER. In addition to the firm then men- 
tioned, whose repairs were costing them £1000 a year, I learn of a 
neighbour who, having just gone through his items of expenditure, 
also upon boiler repairing, finds that they have cost him a similar 
sum in each of the past two years. A day or two ago I found his 
people taking three tubes out of a boiler that had cost him £500, 
and which was laid down only a twelvemonth ago. He assured 
me that wrought iron tubing is eaten through by the tainted feed- 
water in a month, that rivet heads are eaten off yards in a line, 
and that such is its effect on cast iron that the metal has not long 
been subjected to it, before, with a penknife, it can be scraped into 





powder. 

The bridge and girder and gasholder builders have not so many 
orders in reserve as they had a short time ago, though there is not 
much lack of employment, and there are some good contracts in 
the market. 

Engineers are chiefly engaged on steam pumps, hydraulic work, 
and lifting jacks. Steam engines are not so well called for ; still 
the firms have some considerable repairs on hand. 

Edge tools are in fair demand for the African, South American, 
and Australian markets ; and picks, mamooties, and shovels are 
being turned out for India, which is a steadily improving market. 

The report of the Birmingham Nut and Bolt Company, presented 
at the annual meeting yesterday, set forth that a dividend at the 
rate of 10 per cent. per annum was paid for the half-year ending 
June, and recommended that the available balance, £494, be carried 
to reserve. 

Hopes are expressed that the committee appointed in Birming- 
ham last Thursday, to wait upon the railway companies, may be 
able to secure some relief in the recent increased freights. It can 
hardly be said that the expectation is equal to the hope. Other 
instances are cited to show the increased resolve of the railway 
companies to benefit by their combinations. An extensive buyer 
of Staffordshire hardwares, age in Ireland, had received per- 
mission to have miscellaneous hardwares forwarded at “rail list 
rates.” Others in different parts of the kingdom had obtained 
similar concessions. The concessions are withdrawn, and “rail 
list rates” are now pretty much confined to rails. In respect of 
the leading Irish case, the goods are transferred at Liverpool to a 
carrier, who is unconnected with the railway companies, and the 
buyer gets them at a less freightage than ever, by from 6s. to 8s. a 
ton. Upon every hand reprisals, displaying much ingenuity, are 
being provoked by the action which the companies have taken. 

Certain ironmasters, edge tool manufacturers, and others in 
South Staffordshire and Birmingham have just sustained severe 
loss by the failure of Messrs. Christian Adolph Sauerland and 
Henry Arthur Hatch, merchants of Newhall Hill, Birmingham. 
A meeting of the debtors’ creditors was held on Tnesday at the 
Queen’s Hotel, Birmingham. The firm have traded mostly as 
American merchants, and have been for a long time in business. 
They were clerks, and succeeded Messrs. Vives, Levison, and Co. 
The total unsecured liabilities are £57,244, whilst the assets stand 
at £16,546. The firm has had bad bebts amounting to £40,000. 
These had been incurred mostly in South America, and in great 
part with three debtors, each of whom occupied high cfficial 
position in that part of the world. The firm is now trying to culti- 
vate a European connection, and Mr. Sauerland has with that 
object been living in Hamburg, where he has opened a connection 
with 130 continental houses. The two partners are not in accord, 
and no composition could be offered. It was determined to realise 
under inspection. 

The whole of the machinery belonging to the Dudley-road Cut 
Nail Company, Wolverhampton, whose stoppage for want of re- 
munerative orders I notified some short time ago, will in a fort- 
night be offered by auction. There are forty cutting machines, the 
oa pulleys and shafting, a large quantity of patterns, and 
the like. 

Those of the ‘‘ thousand work” nailers who make horse nails in 
the districts of Coseley, Gornel, Coppice, Sedgley, and the sur- 
rounding neighbourhoods, have received notice of a further reduc- 
tion of 3d. per 1000 nails. This is the third notice—each of 3d,— 
received during the past eight or nine months. The men have 
accepted the drop, but very reluctantly. Their wages are now 
therefore 3s. 6d. per 1000. When trade revives, the men are, it is 
said, to return to the higher scale. 

The North Staffordshire iron trade is worse than quiet. Orders 
are only sufficient to keep the bar mills running four days a week. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

ALTHOUGH most branches of the iron trade remain quiet, and in 
many respects quite as dull as when last reported upon by me, still 
I am glad to be in a position to state that there are in this im- 
mediate neighbourhood concerns which are well employed and 
have orders on their books which will, I am informed, last this 
year out. These concerns are not, however, those which are purely 
devoted to ironmaking, but combine with that branch the manu- 
facture of various classes of goods which are used in various con- 
structive and some general operations. It is satisfactory to be able 
to mention such cases as these in the general reign of lethargy 
which still undoubtedly and unfortunately prevails in almost the 
whole of the raw iron branches of trade, not only in Sheffield 
itself, but throughout South and West Yorkshire as well as in 
Derbyshire. 

The production of pig iron hereabouts is very much under even 
half the smelting power of the district, and the stocks are every- 
where so heavy that it seems impossible to be able to anticipate 
any early amendment. At most of the principal Derbyshire and 
Yorkshire ironworks many of the blast furnaces are standing idle, 
and the same unprofitable state of affairs is also current in North 
Lincolnshire. Iam told, on capital authority, that the stocks of 
pig in and about Frodingham, which may be regarded as the 
capital of the North Lincolnshire iron district, are very large. 
Some few lots are being brought into this and the West Yorkshire 





localities, but the transactions as a rule are very light, even as 
regards such consignments as are coming to establishments which 
are virtually under the same ownership as the works in the newer 
iron field. 

I do not hear of any particular change in the prices of any kind 
of raw materials, excepting a drop of half-a-crown per ton in 
quotations for certain hematite brands of pig, which were advanced 
by the same amount a few weeks ago. The most satisfactory 
feature of the whole of the trading operations of the present time 
is the briskness which characterises the Bessemer works in and 
near this town. At the Ickles Indian orders are the piéce de 
résistance, and are keeping the machinery fully employed. At 
Brown, oy 8 and Dixon’s Attercliffe works the plant is now 
going day and night, whilst at Dronfield and the older Cyclops 
establishment there are good orders in course of execution, mostly, 

derstand, on t of materials which are being got out of 
hand for prompt delivery early next spring. 

There is a fairly good call for tires, icularly for those suited 
for engines and coal wagons, and a rather better inquiry for buffers, 
axles, and railway springs. The reduction of 3d. per cwt. in the 
spring fitters’ wages alluded to by me some weeks since has now 
become general, but it only applies to what are known as “ regu- 
lated” springs, and not to the ordinary laminated form. 

At the wire manufacturing works all the mills are well engaged, 
partly in general fencing, cable, rope, and other strands of the like 

ind, and partly on qualities suited for telegraphic purposes. At 
one or two places, indeed, I hear that the demand is in excess of 
the output, and has been much stronger since the late reduction in 
prices, which rapidly became general. 

There is a steady call for best boiler-plates, frame, and ship- 
plates, as well as for the special qualities of engineering iron pro- 
duced at the Atlas, Cyclops, and other well-known establishments. 

In the cast steel departments there is little that is novel to 
report. The home trade is for the most part fairly good, and is in 
reality the mainstay of many of the smaller houses. Lancashire, 
Birmingham, and Glasgow are sending in tolerably good orders, 
but travellers’ sheets from other localities are light, and they say 
they experience much difficulty in getting in their outstanding 
accounts. The unsettled state of politics in France continues to 
militate against the expansion of trade with that country, whichis 
generally one of our best customers for raw steels. There are, 
however, orders in course of execution here for fine tool steels and 
castings for ordnance, the latter on account of the French Govern- 
ment, From Italy, too, some “‘ nice little” commissions have 








lately come to hand, and the United States requirements are, . 


on the whole, rather larger than for some time before. These 
- mostly for axe and plough plates, best tool steels, and fine 
sheets. 

Much satisfaction is expressed here at the failure of the Great 
Northern and Midland negotiations for the acquisition of the 
Manchester, Sheffield, and Lincolnshire system. Had the directors 
agreed, even, it would have been highly improbable that the scheme 
would have received parliamentary sanction, taking into considera- 
tion the opposition which would have emanated not only from the 
other great railway companies, but from the trading communities 
which would have been affected. 

The coal trade remains in a quiet condition, and merchants 
state that they have some difficulty in clearing off their 
stocks at the higher prices initiated by some of the coal- 
owners at the commencement of November. The men, never- 
theless, are preventing stacking wherever they possibly can, so 
as to be ina position to reap the benefit of any advance which 
may be brought about by severer weather. Some of them are even 
now contending that they are entitled toa rise of 5 per cent. in 
consequence of the recent slight advance in prices, but any organ- 
ised action seems improbable at present. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE is sti]l nothing of a satisfactory character to report with 
regard to the iron trade of this district, and extremely low prices 
continue to rule in the market without influencing new business 
beyond a few speculative inquiries for long forward deliveries, 
which very few makers are disposed to entertain at the present 
unremunerative rates. 

There was a tolerably good attendance at the Manchester 
weekly meeting on Tuesday, but the actual business doing was of 
s very limited character, and for immediate requirements the 
demand ‘is of the most meagre description possible, the market 
going on from week to week in a dull hand-to-mouth manner 
without the remotest sign of returning animation. 

Lancashire makers of pig iron are securing a few small orders, 
which are sufficient to take off their present production, but this 
isnot one-fourth of the output if the furnaces in this district were 
in full operation, and there is apparently little chance of any of 
those now out of blast being blown in again for some time to come. 
The local makers, however, show no disposition to push for further 
business at lower prices, or even to sell at present rates beyond 
the end of March next, and for delivery into the Manchester 
district quotations remain firm at 51s. per ton for No. 3 foundry, 
and 50s. per ton for No. 4 forge, less 24 per cent. In local 
hematites there is no material change to notice. 

Middlesbrough brands of iron, although they are now being 
offered at very low figures, are at present meeting with but a very 
slow sale in this district. For prompt delivery here, g-m.b.’s are 
offered at as low as 48s, 3d. per ton for No. 3 foundry, 47s. 9d. for 
No. 4 foundry, and 47s, 3d. per ton for No. 4 forge, net cash, with 
3d. to 6d. per ton extra being asked for delivery over the first three 
months of next year, but for the better class brands more money 
than this had to be paid. 

The finished iron trade continues very weak. Nominally, for 
delivery into the Manchester district, quotations remain at 
£6 7s. 6d. to £6 10s. per ton for Middlesbrough bars, £6 10s. to 
£6 12s. 6d. for Lancashire, and £6 12s. 6d. to £6 15s. for North 
Staffordshire ditto, but holders who are compelled to seek for 
orders are willing to undersell even these low prices, and north- 
country bars delivered here have this week been quoted as low as 
£6 5s. to £6 7s. 6d. per ton. 

I understand that a few orders have recently been placed in the 
hands of one or two of the old-established houses in the 
machine-making trade which will keep them going for a month 
or two, but generally throughout the district both manufac- 
turers, machinists, and engineers are very short of work, and 
not one-half of the producing power of this branch of industry 
in South Lancashire is at present employed. 

As an illustration of the present condition of many of the 
largest engineering establishments in this district, I may mention 
that at a meeting during the past week of employés connected 
with the well-known locomotive works of Messrs. Sharp, Stewart, 
and Co., of Manchester, who usually employ between 1300 and 
1400 hands, Mr. H. M. Lawrence, the manager, stated that but 
for an order, which, in consequence’ of the famine in India, 
had been given out by the Government, they were on the 
point, two months ago, of temporarily closing their doors, as 
they had not then a single order left on the books. I may also 
add that within the last two or three weeks other orders for 
Indian railway plant have been given out in this district. 

In the coal trade there is no very material change to notice. The 
better classes of round coal suitable for house fire purposes meet 
with a moderately good demand and are steady at about late rates, 
but all other descriptions of fuel are difficult to sell and low in 
price. Common coal for forge purposes isin very small demand, 
and in some quarters the production is being recuced, whilst slack 
is if anything more a drug than ever, and so far as the common 
sorts are concerned it is difficult to name any fixed price, as there 
are large quantities in stock,with regard to which holders are open 
for offers. The average quotations at the pit mouth may be given 
about as under: Good niies 10s. to 11s. per ton ; Pemberton four 
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feet, 8s. to 8s. 6d.; common coal, 5s. 9d. toés. 6d.; burgy, 4s. 9d. to 
5s. 3d.; good slack, 3s. 61. to4s.; common ditto, 2s, 6d. to 3s. per 
ton. 


In sympathy with the general iron trade of the country, the 
trade of the Barrow-in-Furness district has suffered to some 
extent lately, but not to such a great extent as is reported from 
other districts. There has been throughout the depression in the 
iron trade, which has now extended over four years or more, a 
comparatively healthy tone in the hematite department, and this 





is still observable. the furnaces in the district are not in blast, 
but although one-third of the whole smelting plant is out of 
ploy, duction very closely reaches that of any period in 


pr 
the history of this particular branch of the trade—a fact which is not 
only proved by the deliveries, but by the traffic return on the rail- 
ways which are large, and at the same time steadily maiutained. 
The actual business being done at present is small, but as has been 
previously stated in our reports, makers are enabled to maintain a 
firm tone by the orders they have in hand. Prices are’ steadily 
maintained, although recent transactions do not afford much 
opportunity of definitely fixing quotations. Continental con- 
sumers are not taking large quantities of iron at present. Stocks 
of all qualities remain low. 

The steel trade occupi~s, as it has done for some months, a very 
steady and comparatively active position. All the works in the 
district are in full employ, and makers are keeping their mills in 
constant operation. The production of the district is greater than 
ever it was, and makers have not only a fair foreign, but a steady 
home demand to deal with. Prices are low but steady. 

There are no improved p in the iron shipbuilding trade. 
Works in the district of Lancashire and Cumberland, which were 
well employed up to a few weeks ago, are gradually clearing out 
their contracts, and new work is not coming in at the same ratio. 
It is expected, however, that local enterprise will soon find work 
for the yards in the district, and that during the ensuing season 
some large steamers adapted for a special trade will be wanted. 

Finished iron workers do not furnish their mills with full work, 
nor is there an active demand for any special class of goods which 
is manufactured in the district. The inquiry is improving, how- 
ever, and ere long a more active market may be looked for. 

A speciality in local manufacture is expected to be developed in 
a short time by the production of a class of annealed steel wire, 
drawn in an oval shape, possessing as compared with iron equal 
strength and length at lower prices. Messrs. Cookes and Sum- 
merton are introducing it into the market. 

The new steel works of the Barrow Steel Casting Company are 
approaching completion, and will at an early date be opened for 
manufacturing operations. A good trade is expected for this new 
industry. 

Iron ore is in steady demand at late values. 

The engineering trade shows no new feature. Local works, 
generally speaking, are fairly, but not actively employed. 

The coal trade is in a dull state, and late values are still held for 
all qualities, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron "trade of Cleveland presents few features calling for 
remark, the dullness being in most things evenly maintained. 
The business done in pig iron this week has been based upon 44s. 
for No. 1, 40s. for No. 3, 39s. 34. for No. 4 foundry, and 38s, 64. 
for grey forge, less 1 per cent. and delivered f.o.b. in Tees before 
the end of the year. Extensive deliveries of pig iron are being 
shipped to Scotland and other parts of the United Kingdom ; but 
there is no large demand on account of the foreign export trade. 

Messrs. Jones, Dunning, and Co., of the Normandy Ironworks, 
near Middlesbrough, have blown in their three blast furnaces, 
which had been standing idle for the greater part of twelve months, 
while undergoing extensive repairs. These repairs have involved 
an outlay of about £18,000, and the works are now capable of pro- 

ucing pig iron under more economical conditions than before. 
; It is difficult to speak about the finished iron trade, seeing that 
it presents so many features of sameness from one week to another. 


It may, however, be noted that the firm of Hopkins, Gilkes, and | 


Co. continue to manufacture a superior quality of bar iron by the 
Danks process, and that this iron is forcing its way into markets 


in which none but the best Yorkshire and Staffordshire brands | 


were formerly employed. The Cleveland Danks iron is sold at 
@ price that enables it to compete favourably at to cost with 
other iron of the same quality, £8 per ton on trucks or f.0o.b. 
at works being the ordinary quotation. The confidence and 
perseverance of Messrs. Hopkins, Gilkes, and Co. has not so 





far led other firms in Cleveland to follow the same course, and | 


generally it may be said that rotary puddling is still regarded | trade does not at present afford much ground for hope that a suit- 


with hesitation, if not absolute distrust. 
The subject to which I have alluded in the foregoing paragraph 


which were introduced into Cleveland some two years ago. Iam 
sorry that I cannot give a favourable report of them. The only 
firms that adopted the Crampton furnace were Messrs. Fox, Head, 
and Co. and the Carlton Iron Company, and both have now dis- 
continued their use for some time. It is, however, probable that 
at the Carlton works the Crampton plant will again be employed 
when trade takes a turn for the better. Meanwhile, the company 
is confining its attention to the manufacture of pig iron. 

The current prices for finished iron may be noted as follows :— 
Plates, £6 7s.; boiler plates, £7 7s. 6d.; angles, £6 2s. 6d.; common 
bars, £5 10s. to £5 15s.; best bars, £6 5s.; best best bars, £7 5s.; 
sheets, £7 15s.; ae bars, £3 17s. 6d. There is so very 
little doing in iron rails that they have almost ceased to be quoted ; 
and hence the enormous depreciation that has taken place in all 
rail-making concerns, as evidenced by the fact that the shares of 
the Darlington Iron Company—the largest iron rail-making con- 
cern in the country—are now offered at £12 discount, or witkin 
10s. of the amount paid up on each share. 

The Indian State Railways have recently supplied a good deal of 
work to the Cleveland district. Two firms of ironfounders have in 
hand large orders for railway chairs; and Messrs. Crewdson, 
Hardy, and Company, of the Yorkshire Tube Works, are supplying 
a large order for tubes on the same account. 

Shipbuilders at all the north-eastern ports continue tolerably 
busy. They have profited largely by the long continued strike on 
the Clyde ; but now that the award of the umpire has settled that 
difficulty, the Scotch river will be likely to assume its wonted 
precedence. The Clyde shipbuilders are more and more taking 
their supplies of iron from the Cleveland district, and seeing that 
the shipbuilders in the latter district have access to, at least, 
equally good and cheap supplies of the raw material, there seems no 
good reason why the Cleveland shipbuilding trade should not come 
yet more nearly abreast of that of the Clyde. Recent events, and 
more particularly the circular just issued by Lloyd’s, point to the 
likelihood of steel largely superseding iron for shipbuilding pur- 
poses as it has already done in respect of the rail trade. But 
even in this case, Cleveland need not fear that it will hold its own, 
for Messrs, Bolckow, Vaughan, and Company are about to make 
provision for the manufacture of ship plates at their new Eston 
steel works, which are within three miles by rail or water of the 
shipbuilding yards at Middlesbrough. 

The council of the Durham Miners’ Association have voted the 
sum of £300 towards the relief of the sufferers by the Blantyre 
explosion. The membership of this association has of late fallen 
off very materially, and it is probable that the balance-sheet, 
which will be issued in the course of afew days, will exhibit a 
considerable falling off in receipts. 

The Shankhouse Colliery, in Northumberland, bas been tempo- 
rarily laid idle, owing to the introduction of a new mode of 
weighing the coal, called the ‘‘ Yankee Jack” system; the Dicky 
Colliery has been entirely closed, as has also the high pit at Cram- 
lington, On Monday the miners throughout the Northumberland 





coal-field commenced to work seven hours from bank to bank, being 
an increase of one hour per day on the hours they were formerly 
employed. 

a ae trades of the North of England continue very dull. 
The receipts from mineral traflic of the North-Eastern Railway 
for last week fell £1140 below the receipts for the corresponding 
week of last year. Both in ironstone and in coke the deliveries 
are on a reduced scale, and the same remark applies to limestone, 
although of the latter the quantity worked is proportionally very 
small, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE improvement noticed last week in the iron market has, 
particularly with regard to warrants, unfortunately not been 
maintained. All last week the market was firm and active, but the 
rising prices speedily checked speculation, and now the figures have 
relapsed almost to the point at which they stood when the improve- 
ment set in. Dealers have, however, made considerable purchases 
from makers during the week, with the result that makers’ iron 
has slightly advanced in value. 

Shipments of pigs are a little heavier than they were a week ago, 
but still greatly under the average of recent years; but a much 
larger quantity of raw iron has been imported from the North of 
England. Deliveries of pigs into the public stores have for the 
moment ceased, and the reserve in Messrs. Connel and Co.’s Glas- 
gow stores now amounts to 165,702 tons, There is no change in 
the number of furnaces in blast. 

Ono Friday the warrant ‘market was firm but quiet, business 
being done in the morning at 52s. 7d. cash, and 52s. 9d. one month, 
and in the afternoon at 52s. 7d. to 52s. 8d. cash. The market was 
dull on Monday with a reaction on the preceding week’s prices, 
it being explained that the reports from other districts were not 
of an encouraging nature. Business opened in the morning at 
52s. 7d. cash, and 52s. 9d. fourteen days, but receded to 52s. 8d. 
for the latter ; and in the afternoon, with only a moderate trade, 
there was a further decline to 52s. 4}d. cash. On Tuesday the 
market was very flat, with a small business at 52s. 3)d. to 
52s. 24d. cash. On Wednesday and to-day (Thursday) the market 
was quiet, and warrants close at 52s. 1d. eight days and 51s. 114. 
cash. The ironmasters have agreed to keep a third of their 
furnaces out of blast for other three months. 

As indicated above, makers’ iron has been more in request, and 
prices have in most cases advanced about 6d. per ton. The follow- 
ing are now the quotations :—G.m.b., f.o.b. at Glasgow, per ton, 
No. 1, 54s. 6d.; No, 3, 51s. 6d.; Gartsherrie, No. 1, 603. 6d.; 
No. 3, 54s. 6d.; Coltness, No. 1, 66s.; No. 3, 55s. 6d.; Summerlee, 
No, 1, 59s. 6d.; No. 3, 53s, 6d.; Langloan, No. 1, 62s. 6d.; No. 3, 
55s.; Carnbroe, No. 1, 56s, 6d.; No. 3, 52s. 6d.; Monkland, No. 1, 
54s. Gd.; No. 3, 51s. 6d.; Clyde, No. 1, 57s. 64.; No. 3, 52s.; 
Govan, at Broomielaw, No. 1, 54s. 6d.; No. 3, 52s. 61.; Calder, at 
Port-Dundas, No. 1. 60s.; No. 3, 53s.; Glengarnock, at Ardrossan, 


No. 1, 593. 6d.; No. 3, 54s.; Eglinton, No. 1, 54s. 6d.; No. 3, | 


52s.; Dalmellington, No. 1, 54s. 6d.; No. 3, 52s.; Carron, at 
Grangemouth, No. 1, 65s.; ditto, specially selected, 70s.; No. 3, 
64s.; Shotts, at Leith, No. 1, 6ls. 6d; No, 3, 55s. 6d.; Kinneil, 
at Bo'ness, No. 1, 55s.; No. 3, 52s. 

The shipments of pig iron from Scotch ports last week amounted 


to 8523 tons as compared with 10,715 in the corresponding week of | 


1876; while the imports of Middlesbrough pigs at Grangemouth 
were 7920 as against 4420. 

In manufactured iron the inquiry is quiet and the prices un- 
changed. Last week’s shipments of iron manufactures from the 
Clyde embraced £24,000 worth of machinery for Rangoon, New 
Zealand, and the West Indies; £3090 castings, the greater part for 
New Zealand ; £1000 tubes; £1600 galvanised iron ; £2200 bars ; 
£1300 malleable iron ; £2500 wrought iron; and £3000 miscel- 
laneous. 

The coal trade in both the home and export departments remains 
dull in the west of Scotland, the continuance of mild weather 
keeping the household demand unusually quiet for this season of 
the year. In the eastern mining counties there is a little more 
activity consequent upon the requirements of the coasting trade. 
Prices do not show any alteration. 

The liquidators of the Blochairn Iron Company, Limited, have 
just prepared a report of their proceedings for the third year of 
the liquidation, which ended on the 14th August last, and this 
report will be submitted to a meeting of shareholders, to be held 
in the course of the next fortnight. The liquidators state that the 
lien held by Messrs. Hannay’s trustees over the works has been 


discharged, but they regret that there is still no prospect of the | 


works being realised, and that the continued depression in the iron 


| able purchaser will readily be found. The realisations during the 





will be likely to excite some curiosity as to the Crampton fu | year have amounted only to the comparatively insignificant sum of 


£1705, while the expenditure has been £2329, thus reducing the 
whole balance of cash in hand to £6809. 

It is believed that the whole of the bodies of the miners killed 
by the recent explosion at Messrs. Dixon and Co.’s High Blantyre 
Collieries have now been recovered, and it is thus ascertained that 
209 lives were lost through the accident. The official inquiry 
regarding its cause was opened at Hamilton this week, the com- 
missioners being Mr. Joseph Dickinson, her Majesty’s Inspector of 
Mines, and Mr. Robert MacLean, advocate, Edinburgh. Mr. 
Macdonald, M.P., is in attendance, and both the owners of the 
collieries and the relatives of the killed are represented by counsel. 
The condition of the pits previous to the accident has been fully 
described by the witnesses already examined; but it is doubtful 
whether the precise cause of the explosion will ever be ascer- 
tained, 

A full account has now been made up of the cost of the strike 
of miners in the counties of Fife and Clackmannan, which 
extended from the 25th of April till the 20th of October last. 
When the strike began the union had £14,535 in hand, which was 
available for support of the men, along with money from other 
sources. The allowances paid to the districts while the strike lasted 
amounted to £19,655, and other items of expenditure reached £352. 
There is now a balance of £900 in the hands of the society. It 
will thus be seen that the men held out until their funds were all 
but exhausted. 

The Clyde shipwrights have agreed to abide ‘‘for the present ” 
by the award of Lord Moncreiff, the terms of which I gave in last 
letter. No arrangement has yet been arrived at between the 
employers and the ironworkers. It may be interesting to notice 
that since the shipwrights resumed work a large number of vessels 
have been finished and launched. Between the 3rd and 10th inst., 
that is in the course of one week, no fewer than eleven vessels, 
with an aggregate tonnage of 13,700, were placed in the river. Of 
course the most of these ships were well advanced before the end 
of the strike. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


TE coal trade of Wales is in a more depressed state than has 
been known for a long time, and one of the leading ccalowners 
states that not only are many carrying on their collieries at no 
profit, but that some are actually sustaining a daily loss. 

I have repeatedly pointed out that the only possible way for 
coalowners to get even a minimum of profit was by enormous out- 
puts, and when the aggregate of the exports to foreign ports from 
the whole of South Wales amounted to 120,000 tons per week, 
this minimum was realisable; but now, by successive falls, the 
exports amount to less than 80,000 tons, and the result is such as 
to startle the most stoical. I have seen this week, on an extensive 
visit, more laden coal trucks than at any period I have known. 
Some collieries are literally blocked up with them, and at the 


Cardiff docks in particular the line of wagons all wanting ships 
and customers is miles in length. = ga 

At Mountain Ash the mass of the colliers for the last fo ht’s 
pay received on the average £1, or 10s, a week each, and from 
present appearances even this cannot be expected to continue, and 
total stoppage is threatened in many quarters. The only place, I 
find, that has worked every day of late has been the chief colliery 
iat hfa, known as the Castle pit. During last week the men 
n this pit, who number 600, turned out 5000 tons of coal. Many 
days they averaged 70 tons per hour. This is almost the only 
colliery where the double shift isin methodic operation, I learn 
from the able mining engineer, Mr. Bates, that the —_ 
of the pit in full working is never raised to the extent of 1 deg. 
This speaks well for ventilating appliances. The total export of 
coal from the whole of Wales last week amounted to 73, tons. 
Of this Cardiff sent close upon 48,000 tons. The quantity sent to 
France from all the ports only reached 26,470 tons. 

The Swansea shippers look with some amount of alarm on the 
vigorous movements at Neath to float the river, and in the town 
council the fear has been expressed that if some efforts are not 
shown the designation of their town will be Swansea, near Neath. 

This I do not apprehend, If the Swansea invention for using 
anthracite coal for steam engines succeeds, this will give that place 
a great advantage. At present, however, prices are too low to be 
remunerative, anthracite being about 8s, at port, or 2s, per ton less 
than the best coals at Cardiff port. 

Newport has a good future if the leading men are inclined to lay 
a good foundation. They have started well with the Alexandra 
dock, and by bringing the railways to a centre; but one of the 
best schemes suggested for the improvement of the port is still 
in abeyance, and that is a railway in connection with the 
Rhondda Valley. Already many of the shippers are exporting 
freely from the Glamorganshire districts, and this week Messrs. 
Nixon. and Co, have loaded a large vessel with their coal for the 
Havannah. 

The only iron sent from Newport last week was a small quantity 
for Lisbon. From Cardiff 1800 tons of iron rails went to India, 
930 tons to Christiania, 850 tons to Gothenburg, and 640 tons to 
Rio de Janeiro. No merchant bar was exported, and only 100 tons 
sheet iron to Antwerp. I willingly give currency to the report, 
but it is almost too good to be true, that one large ironworks has 
secured substantial orders extending over seven years, Probably 
next week I shall have fuller details. To show the closeness of 
the competition, at one steel works in Monmouthshire an order is 
now being worked off which was taken at 2s. 6d. per ton less than 
the lowest figure which a neighbouring works would do it for, 

The patent fuel trade has fallen off considerably, especially at 
Swansea. Complaints, too, in that quarter amongst the tin-plate 
manufacturers are loud. Quotations remain, but trade is y in 
coming in. 

Coke is being shipped in considerable quantities to Coquimbo 
from Cardiff. The weather at the early part of this week told 
| seriously on the shipping at Cardiff, and many vessels had to 
| put back to Penarth roads. 

That expensive work, the Abernant tunnel, on the Great 
| Western Railway, midway between Merthyr and Hirwain, has 
| caved in considerably. It is two miles and a-quarter in length, 
and from the fact that a colliery is worked underneath, it has 
always been regarded with suspicion. It cannot be opened for 
| three months at least, and for the present the traffic is taken 
round by Mountain Ash. A heavy slip also oceurred on the London 
| and North-Western near Rhymney, but without fatal result. 
| Notice of a5 per cent. reduction has been issued to the colliers 
in the employ of Messrs. Brogden, and at a meeting of the men it 
| was decided to resist it. The colliers of Gelynog, Powell’s 
| Llantwit, have agreed to accept the reduction. 
The Blaina dispute is still unsettled. An effort to bring about 
| an amicable settlement was made this week by a deputation from 
| the union lodge, but without success. 
| An important union gathering is announced for next Monday at 
| Aberdare. 

Tredegar collieries are busy, and shipping largely to Gibraltar. 
| House coal trade is looking up in some quarters, but the heavy 
rains have been detrimental. There isarumour that the difficulty 
at Abernant and Plymouth will soon be brought to a conclusion. 

If the ‘Scotch firm” embark in the matter, as seems probable, 
the speculation is expected to include a partial use of the ironworks. 

Such is the opinion of practical men in the neighbourhood who are 
| conversant with the matter. 

Dowlais collieries have been sluggish of late, but the iron trade 
| there has shown some symptoms of improvement during the last 
| day or two. a 

The hopeful signs in the Forest of Dean have disappeared again. 
Things are very dull there both in iron and coal. 














Tue Great Northern Railway Company are busy making 
arrangements for the booking and charging of merchandise, 
| preparatory to commencing business at Burton-on-Trent, Ilkstone, 
\and Derby. Merchandise and mineral traffic will be dealt with 
at the stations named some months before the company make their 


art ts for j trafiic. 

TuRoaT IRRITATION. — Soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For these 
symptoms use Epps’ glycerine jujubes. Glycerine, in these 
agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of sucking, becomes actively 
healing. Sold only in 6d. and 1s. boxes (by a on receipt of 
8 or 14 stamps), labelled ‘James Epps & Co., Homeopathic 
Chemists, 48, Threadneedle-st., and 170, Piecadilly.”—{Apvr.] 
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THE ELECTRIC LIGHT. 
No. I. 

Not many years have elapsed since the production of 
light by electricity ranked only as a lecture experiment. In 
this stage the electric light possessed no commercial value 
whatever. It is not our purpose now to trace the history of 
the discovery that electricity could be made to produce light. 
It will be enough to say that the labours of various inventors 
have so far developed the lecture experiment, that the 
electric light can now be used with great advan for 
numerous purposes, such as the illumination of lighthouses, 
forts, ships of war, public rooms, railway stations, and 
factories. For the last purpose it is now extensively 
employed in France, and its use is extending in this direc- 
tion. We propose in this and succeeding articles to explain 
briefly what the electric light is, how it is produced 
ba roe ce and how it can be employed to the most 
ae y those who workshops, foundries, 
shipyards, or factories ; and we shall endeavour to make 
all we have to say on the subject as simple and intelligible 
as ible, so that no difficulty may be found in 
applying to a practical purpose such information as we are 
in a position to communicate to our readers. In carrying 
out this object we shall avail ourselves largely of a very 


excellent work—elairage a UT Electricité, Renseignements | 


Pratiques, 5 her Hippolyte Fontaine, recently published 
in Paris by Baudry. 

There are three methods by which light may be pro- 
duced by electricity—putting on one side as having nothing 
to do with our present purpose the heating of a platinum 
wire white hot. The first consists in the employment, 
as conductors of a current of electricity, of two rods 
of carbon, held a short distance apart, between . the 
extremities of which play a series of brilliant sparks, 
which form a species of flame known as the “ voltaic arc.” 
The second consists in rendering luminous a rod of carbon 
interposed between two carbon conductors of a section 
much greater than that of the rod. The third consists 
in the production of a peculiar, faintly luminous, flame in 
tubes which the air has been exhausted. To this 
last we shall not refer further, — to say that its use for 
mining purposes has been more than once suggested, nor 
shall we speak just now of the second device; we shall 
confine our attention entirely to the first system, as that 
may be regarded as the only method of producing the 
electric light which at present possesses any commercial 
importance. 

he electric lamp, then, consists of a pair of carbon rods 
called “ electrodes,” why so called we need not stop to 
explain, seeing that almost every author writing on 
electricity thinks it his duty to tell us the old story 
of the “amber” and its Greek name. If two rods 
of carbon be placed with their ends in proximity, and a 
current of electricity of sufficient power be sent through 
them, an intense light will be produced. The amount of 
the light will depend on the intensity of the current, the 
nature of the electrodes—for other materials than car- 
bon can be used — and the medium which surrounds 
them. The colour of the light varies with the material of 
which the electrodes are composed or according to 
the presence of various metals. The appearance 
of the electric flame varies with the form of the 
electrodes. Thus if a coke point is attached to the 
positive wire and opposed to a plate of platinum, the flame 
takes the form of a cone, while between two carbon points it 
has the shape of an egg. The length of the flame depends 
more on the intensity of the current than on anything else. 
Thus Davy, who may be said to have discovered the electric 
light in 1813, obtained with 2000 pairs of zine and copper 
plates a light Qllm. long. Despretz made, in 1850, a 
series of experiments which dewed that the length of the 
flame increases more rapidly than the intensity of the 
current. Thus, the flame produced by 100 Bunsen cells is 
nearly four times as long as that produced by fifty cells. 
It will not be out of place to state here that for com- 
mervial purposes batteries are never used now, electricity 
being obtained in afar cheaper way. But the fact remains 
that considerable advantage accrues as regards the quantity 
of light given by augmenting the intensity of the current, 
no matter how that current is obtained. 

Althoughelectrodes of very various materials may be made 
to produce the electric light, in practice carbon points only 
are employed. It will menciie understood that these 
play so important a part that it is necessary great care 
should be taken in preparing them. Several patents have 
been taken out with the object of producing good carbon 
electrodes. Thus, in 1846, Messrs. Staite and Edwards 
patented a uve of making electrodes of sugar and 

wdered coke, mixed, moulded to shape, pressed, and 

urned. In 1849 M. Le Molt patented electrodes made of 
two animal charcoal, two parts wood charcoal, and 
one part of pitch. Various improvements have been 
effected recently, and among the best made are those of 
Carré, Archereau, and Gaudoin, Those who require fur- 
ther information on this subject we must refer to M. 
Fontaine’s book, to which we have already called 
attention. 

It is now time to say something more in detail of the 
curious phenomena which, taking place between the ends of 
the two carbon electrodes, supply the electric light. Fig. 1 
is a diagram, showing the position of the electrodes as 
ordinarily employed. 

The two sticks of carbon, usually round and about fin. 
in diameter, are fixed in two supports, with their points 
at a small distance apart, and are united with the source 
of prone a | by two wires. Fig. 1, it must be understood, 


is intende simply to show the principle involved. The 
electric rear 4 is in practice a much more elaborate appa- 
ratus, as will be seen further on. 


_ Fig. 2, copied from M. Fontaine’s work, shows, full 
size, the electric light as far as it can be shown on paper. 
The light results from the incandescence of a jet of particles 
detached from the electrodes and projected in all direc- 
tions. _ The projection, however, mainly takes place from 
one electrode toward the other, and more especially from 
the positive to the negative pole. The positive electrode 





always has a temperature much higher than that of the 
negative electrode, and thus while the latter is heated only 
to a dull red at a small distance from the point, the 
positive electrode is at a white heat for a considerable 
way up. Both electrodes waste away, as may be 
imagined, but the positive electrode is dissipated twice 
as fast as its fellow. The light resembles a trembling, 
or vibrating flame, of an egg shape. From time to time we 
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DIAGRAM OF ELECTRIC LAMP. 


may see a brilliant spark cast from one electrode to the 
other. Upon each of the carbons may be noticed little 
liquid incandescent globules g, showing that some mineral 
particles present in the carbons are fused by the heat. 
‘These are never seen when the carbon is pure. It will be 
understood that in observing the electric light darkened 
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THE ELECTRIC LIGHT—FULL SIZE. 


glasses must be used, for the unprotected eye could not 
the glare. 7 

onthe sicie are,” says M. Fontaine, “ is a portion of the 

electric circuit, possessing all the characteristics of other 

portions of the circuit. The molecules entrained constitute 

between the two points a movable chain, possessing more 

or less conductivity, and more or less heated, according to 
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ARCHEREAU’S LAMP. 


the intensity of the current on the one hand, and the 
nature and the distance a of the electrodes on the 
other. What occurs is precisely as though the electrodes 
were united by a wire or a carbon of very small 
section; and thus it may be said that the light produced 
by the voltaic arc and that produced by incandescence 
are results of the same cause, namely, the heating of a 
bad conductor inter in the circuit.” 

As s the quality of the electric light, a remark- 
able similarity exists between it and thatof thesun, Thus 





it excites the combination of chlorine and hydrogen. rt 
effects changes of colour in certain salts ; it the 
property of imparting phosphorescence. It can be used by 
the photographer and the dyer. 

To sum up, then, it is to be understood that the electric 
light is produced when two carbon points are placed close 
to each other, and a strong current of electricity is sent 
through them. The current breaks off, as it were, parti- 
cles of carbon, which, momentarily suspended between the 
two electrodes or carbon rods, are raised to a dazzlin 
white heat. Why this should be so, it forms no part 
our yoo to explain here. The explanation may be 
sought in any good work on electricity, in so far as it can 
be supplied at all. When we have stated that the pro- 
duction of light from electricity is a result of a change in 
the manifestation of a form of energy, we have said almost 
all that need be or can be said briefly on the subject. 

We now come to a very important department of our 
subject. In order that an apparatus for producing light 
may be serviceable in factories or workshops, it is essen- 
tial that it should give a continuous illumination, the 
intensity of which should vary but little. As will be seen 
further on when we come to speak of the machinery 
employed to supply electricity, this supply can be ren- 
dered as constant in amount and intensity as may be 
desired. The producing apparatus, so to speak, will give 
little trouble in this respect ; but the using apparatus— 


that is to say, the lamp—behaves very differently. It has 
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FOUCAULT AND DUBOSCQ'S LAMP, 


always been a source of trouble, and it is not too much 
to say that this trouble has only been barely disposed: of. 
We have explained that the carbon electrodes waste away, 
but it is necessary to the production of the light that the 
points should remain constantly at an all but invariable dis- 
tance from each other. We have seen that the positive 
electrode wastes twice as fast as the negative elec- 
trode. If this were not so, and all the carbon which 
one electrode lost went to its fellow, little harm would 
be done, one electrode losing as much as the other 
guined. In practice this does not take place, and the 
distance between the electrodes increases continually until 
it becomes so great that the current will no longer leap 
over it, Then the lamp is extinguished, and to re-light it 
the points must be brought again into contact, and once 
more separated to the proper distance. In such a 
lamp as that shown at Fig. 1, this operation would 
have to be performed every few minutes. It is not 
surprising, then, that measures were taken at a very early 

riod in the history of the electric light to render the 
amp automatic in the sense that it would of itself adjust 
the position of the carbons. The ordinary spring candle 
lamp used with carriages affords an example of the auto- 
matic adjustment of a Jocus of incandescence in a given 
place. Of course the same means could not be used to 
obtain the required end with the electric lamp ; but the 
idea involved is much the same, and springs have been 
and are used for the adjustment of electrodes. Some of 
the many devices which have been tried are extremely 
complex in appearance or in reality. We illustrate in 
Fig. 3 the electric lamp of M. Archereau, because it is the 
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most simple of all, and will serve admirably to render the 
nature of the problem to be solved quite clear. It consists 
of a hollow copper bobbin, on which is wound copper wire 
insulated by having a silk thread spun closely round it; of a 
suitable stand; of two “ porte carbons,” or electrode holders, 
and of a counterweight. The upper electrode is carried 
by a tube A, which can slide on and turn in a projecting 
copper arm B, at the top of the tus. This arm is 
insulated, and connected with the negative wire. The 
lower electrode C rests on a small cylinder, half of copper, 
half of iron, which can rise or fall inside the hollow bobbin 
D.. The positive wire is attached to one of the ends of the 
wire wound on D, and the other end of the wire wound on 
D is fixed to the hollow core of the bobbin. The lower 
electrode is thus put in direct communication with the 
positive wire, because the cylinder on which the electrode 
rests always touches the walls of the core of D in some 
place. A counterweight E balances the gravity of C and 
its carrying cylinder. The frictional resistance is very 
small, and but little force is required to cause C to rise 
or fall. We have said that the upper part of the sus- 
pended cylinder inside D is of iron, the lower part of 
copper. When the current passes it produces a magnetic 
action, which causes the descent of the cylinder and the 
rise of the counterweight E. When the current ceases to 
flow, E descends again and pulls up C. 

To put the apparatus in action it suffices, the current 
being ready, to touch the two carbons, and then to remove 
them gently to a small distance, the light will at.once be 
produced, the cylinder remains fixed inside the bobbin D, 
and the counterweight is motionless. But a moment 
arrives when the carbons, having been dissipated, the dis- 
tance between them becomes too great to allow the elec- 
tricity to pass. Then the bobbin D no longer exerts any 
influence over the cylinder within it. No longer held 
down, this rises obedient to the pull of E; but the instant 
it rises the current is re-established in full force between 
the electrodes, and C is retained in its proper place until 
the carbon points are once more too far separated, when 
the operation is renewed. This apparatus is not now in 
use, as practical difficulties were met with in its employ- 
ment. 

In Fig. 4 is shown a Foucault and Duboscq lamp, which 
enjoys a very high reputation in France. Its construction 
will be readily understood by those who have followed us 
thus far. An electro-magnet is placed at the lower part of 
the apparatus; above the magnet A is fitted a lever B, con- 
trolled by a helical spring, which can be regulated by a 
thumb-screw in a way which will be understood without 
further description. The electro-magnet pulls against this 
spring. Above the magnet will be seen a box D con- 
taining a clockwork movement which actuates the porte 
carbons E F, which are fitted with racks as shown, which 

with the wheels G, one of which is larger than the 
other, because the carbons waste at different rates. The 
armature B carries a vertical rod H, which rises within 
the box D and stops the movement of the clockwork when 
the current is just what it should be and the light satis- 
factory; but the moment the distance between the carbon 
points becomes too great the resistance to the current aug- 
ments, the armature is drawn away from the magnet, and 
the movement of the rod H sets the clockwork free to run 
until the carbon points are brought close enough for the 
light to be re-established, when the armature resumes its 
original position, and the wheel-work is stopped. Two 
trains of mechanism are used, and either can be set free 
while the other is at rest; one, as we have seen, brings the 
electrodes together, while the other separates them. The 
only attention required is to wind up the lamp every day, 
and to supply new electrodes when required—that is to 
say, about every four or five hours—an operation which 
does not occupy more than two or three minutes. 
the details are very ingenious and carefully worked out. 








THE PARIS EXHIBITION. 
; No. II. 

Tne ground plan of the Paris Exhibition building for 
1878 formed the subject of an illustration in Tue ENGINEER 
of 26th January, 1877, page 58. From this could be 
learned the general arrangement of the departments and 
of the grounds immediately surrounding the building. We 
now give a general plan of the whole of the buildings in 
the Champ de Mars and Trocadéro, including the per- 
manent buildings forming the grand entrance from the 
latter. We also give a transverse section of the building 
on the line AB on the plan. This section shows 
one-half the total width of the combined structure, 
but the two parts being exactly similar, the section 
illustrates the whole. In the ground plan the two 
main machinery halls are seen at M, the raw materials 
and produce occupying the parts marked RM. Between 
the latter department and the furniture department 
marked E are galleries marked G. Art manufactures will 
be found in the line of buildings marked A M, and food 
and agricultural produce generally will occupy the parts 
marked F. On the two opposite sides of the plan will be 
seen the covered verandahs marked V, fine arts occupying 
the central separate departments. We also give on page 368 
an enlarged section through the machinery hall, which 
shows the arrangements of the shafting for driving the 
machinery in motion. We also give enlarged details 
showing the construction of the clerestorey windows, the 
main and secondary verticals supporting these and the 
roof, all of which will, by aid of the numerous details, 
be found ee It must, however, be 
stated that the dilatation due to change of ‘tem- 
perature in the connecting girders, upper arches, and 
gutters will be provided for, and all movements made to 
take place on the supports which also carry the longi- 
tudinal rafters. To this effect they will be fixed to the 


ribs and verticals not provided with means for expansion, 
by angle iron of the size common throughout this part of 
the ‘structure. On those ribs and verticals where pro- 
vision is made for expansion, the angle iron is of a — 
section in-order'to permit of the piercing of oval holes 





which will allow freedom of motion for the connecting 
bolts; this will be understood from the lower section on AB 
among the details of window framing of the Machinery 
Hall. The expansion of the lower plate girders, rising 
pieces, and gutters, will be allowed for in a similar manner. 
anata longitudinally, of the glazed window frames 
will be provided for by making the holes for connection 
to the main frames, all six millimetres larger than the 
bolts. The sections and connections of both opening and 
fixed sashes are the same as those of the windows of the 
Exhibition of 1867. 

As already stated, there has been little attempt at 
decoration in the case of the building in the Champ de 
Mars. It is effective from its size and proportions only. 
The ironwork is relieved in the front and back by central 
entrances and pavilions at the angles; also with doors in 
masonry, capped with iron domes. The building which is 
before us as we cross the bridge, is, on the contrary, very 
ornate and effective. This is as it should be. The building 
in the Champ de Mars is for industrial use, and for a short 
period; the other is to be a permanent temple of the arts 
and an ornament of the city. Occupying the top of the 
Trocadéro, which is about 90ft. high, and spreading over 
its entire width, more than 1300ft., it has a striking effect. 
It is a compound building, consisting of an immense 
vestibule on the Passy side, where it is level with the 
road, rectan, halls on each hand, and between 
these latter, looking towards the Seine, is a nearly circular 
building, which will be fitted up as an amphitheatre to 
contain seven thousand. persons. This central circular 
portion is formed below into a grand arcade of forty arches, 
in which a vast number of persons may circulate and 
obtain fresh air and a highly interesting view. The 
amphitheatre is covered with a dome, and this is flanked 
by towers of great height, and nearly the whole structure 
will be seen from many parts of Paris. From this grand 
central block start wings on each side upwards of 500ft. long. 
These wings are curved, and form together a sort of bow, the 
points of which are brought forward beyond the line of 
the central building. The wings terminate in large pavi- 
lions, which coming forward, as already stated, are 
lower down the hill, and consequently have two stories, 
while the wings are all on one floor. The space enclosed 
by the wings is divided into three grand galleries, having 
vestibules between them, and the entire garden front 
colonaded in keeping with the central structure, so that 
there is an uninterrupted promenade from end to end. 
The position of this enormous pile on the slope of a hill, 
and the fact that the soil beneath had been excavated 
centuries since for the stone it contained, rendered the forma- 
tion of the foundations a very serious matter. When the 
amphitheatre was in the condition of a mere shell, the space 
above was hardly so stupendous in effect as the gulf beneath. 
At present the building looks inaccessible from the garden, 
but there are large flights of steps that lead from the 
garden, and the central portion of the declivity will be 
occupied by a grand cascade of many s The water, 
which will beraised by steam pumpsfrom the Seine, will issue 
from beneath the central portion of the colonade of the 
amphitheatre, and descending the cascade, will be received 
in a large oblong basin made below, in the garden, 
and having two _— fountains, one at each end. 
The cost. of this Palais des Arts has been enormous. 
Besides that the work was difficult, no expense has been 
spared in its decoration. The columns of the arcades are 
carved and polished, and those which su the roofs of 
the large rectan buildings which flank the amphi- 
theatre have sithed, aod ow-veined stone or marble 
of the Vosges i ical sculptured 
figures of large size will crown the t central colonade. 
In the amphitheatre, or salle des fétes, besides the seats 


All | which will rise from the floor to a great height, there will 


be one tier of large boxes. The circle of the building is 
broken by a recess provided for the organ, which will be a 
very fine one, and the orchestra. The peristyles or lateral 
vestibules adjoining the grand entrance are two stories in 
height, and contain a magnificent reception room for State 
occasions, and a number of conference chambers and other 
apartments. The stairs of the amphitheatre are con- 
structed between the two circular walls of the building. 
The typer story communicates with an uncovered gallery 
which surmounts the t central arcade. Each of the 
wings is divided, as we have said, into three compartments. 
These will be devoted to the ethnographical and ethno- 
logical exhibitions, or in the terms of the prospectus, to 
the “ History of Man.” The contents here will be arranged 
on a systematic plan in cases and on tables of a given form, 
great central tables with cases in the middle, smaller 
tables, and wall cases of two sizes, all glazed, much in the 
same manner as the admirable “retrospective museum ” 
was arranged in the Exhibition of 1867, but the space 
must be considerably larger. On the roof are several 
pavilions, from which extensive views may be obtained. 
The artistic portion of this department, the “ historical 
exhibition of ancient art,” as it is called, is under the 
charge of M. Lonpérier, the learned member of the Insti- 
tute of France, who is installed at the. Ministry of the 
Interior, where he receives the visits of those who 
curiosities of art, and are willing to lend them se the 
urposes of the Exhibition. A large number of examples 
Lees been tendered, including fine ironwork, Limoges 
enamels, Italian bronzes, ancient medals, carved ivory 
work, rock crystal, oo | ; and the offers from the 
provinces and from ab are extremely numerous. 
There is no doubt the collection will. be extremely fine. 
We have seen every im t exhibition that included 
objects of art in Paris, with one single exception, from the 
year 1855 inclusive,and in every case, whether the exhibition 
were international or confined to France—as in the case of 
the admirable exhibitions of the Central Committee of 
Applied Art—success was always achieved. The collectors 
are very numerous in France, and contribute freely. 
Messrs. Rothschild, Sir Richard Wallace, and some others 
marvellous treasures in all classes of art manufacture, 
and have filled whole rooms at the exhibitions referred to. 
One of the wings in question is to be devoted to the artistic 
productions of Europe, and the other toethnographic objects 


classed geographically, The length of each wing is 505ft.; 
width, 42ft.; and height to covings, 23ft.; the whole 
being separated into rooms of variable lengths by parti- 
tions, with broad entrances. All small objects of value 
will be in show cases on tables of iron and glass, 
closing in the firmest manner ; and when a case is shared 
by more than one contributor, the keys will be kept by 
the director of the section in which it is placed. The cases 
are not to exceed 8ft, 6in. in height, and the walls above 
are to be hung with tapestry, which always makes 
a good feature in a French exhibition, and on the present 
occasion the offers are far beyond what can be accepted, 
so that none but select specimens will be seen at the 
Trocadéro. 

The production of fine works in tapestry has largely 
increased of late years; and not for France only. For 
instance, the city of Brussels has just ordered eight parcels 
of Malines tapestry for the gothic chamber of its Hotel 
de Ville, which will cost, it is said, something like £4000. 
The tapestry is to be of the finest Gobelins type, 
and will | be composed of silk, wool, and fine gold, 
the subjects to be figures of personages emblematical of 
the ancient “Serments” and “Metiers.” Two of these 
works may be visible at the Exhibition, as they are to be 
finished in the current year ; but the last two and larger 
pieces will not be finished for four years more. 
objects which will not be injured by exposure to the air, 
casts, &c., will be placed outside of the galleries in 
the arcaded promenades, of which we have spoken 
above. The arrangements for lighting, warming, and 
ventilating such a Duilding as the amphitheatre, or salle 
des fétes, are always interesting subjects to practical men. 
The contract for the ventilation has been taken by 
MM. Geneste and Herscher. There is to be a steam 
boiler—Belleville system—with thirty-six square yards of 
heating surface, with all possible feed and safety appur- 
tenances, two horizontal engines on the Woolff two-cylinder 
principle, with means of reversal, &c., each of 12-horse 
power, with a pressure of 70 lb. per square inch, a cut-off 
of one-half in the small cylinder, and a of eighty 
revolutions per minute ; the pipes of all kinds to be of 
copper; the ventilators are to be four in number, heli- 
coidal, and 11ft. 10in. in diameter. Six great chimneys for 
the pure and the vitiated air have been provided in the 
walls of the building. The requirements of the contract 
are that there shall be a regular and uniform ventilation 
varying from 50,000 to 200,000 cubic metres per hour, 
according to the temperature, &c., the gauges being placed 
at the exits for the foul air, the quantity of air inspired 
and expired to be as nearly balanced as possible, but an 
excess to the extent of 10 per cent. is allowed on the side 
of the pure air; the rate of movement is also to be main- 
tained equally throughout the building, no greater 
difference being admitted in any section than 15 per 
cent. The cost of the whole of the machinery, piping, 
valves, &c., included in the contract, is 75,000 francs, 
the contractors guaranteeing the whole, and undertaking 
to make any necessary alterations at their own cost. There 
will scarcely be any question of heating the salle durin 
the period of the Exhibition. As to lighting, it woul 
certainly be an admirable opportunity for introducing the 
system of lighting by reflected electric light to large 
audienzes; and we hope this may be taken advantage of. 
No one who has not seen it, as we have, in practical opera- 
tion can form an idea of its superiority over all other arti- 
ficial light. 

Amongst the attractions of the pare of the Trocadéro 
is an immense aquarium which covers an area measuring 
more than 300ft. by 150ft., the compartments for the large 
fish having been excavated in the stone of which the hill 
is composed. Over the aquarium will be a tower of several 
storeys, from which the water will fall in continuous cas- 
cades. Around the whole will be a gallery, and across the 


great tanks foot-bridges. The galleries with the aquarium 
will only receive the light which passes through the glass 
fronts of the tanks. 

In the parc there will be a number of subsidiary build- 
ings. One of considerable size, which is finished, is, we 


believe, devoted to Algerian productions of all kinds, with 

robably those of the other possessiotis of France abroad. 
en also will besome of the most picturesque features of the 
whole—the special buildings erected by the commissioners 
of Egypt, Persia, Tunis, Morocco, China, Japan, and pro- ' 
bably other countries ; also an exhibition of the products 
and all the means and materials in use by the commission 
which has‘charge of the woods and forests of France; an 
agricultural and industrial exhibition by Alsacians and 
men of Lorraine settled in Algeria; and on the quay 
will be a large horticultural exhibition, under glass and 
in the open air, including tools, utensils and material, 
drawings, cut flowers, fruits, and vegetables. The Prince 
of Monaco is to have a compartment to himself, and we 
may expect to see sunny Italy well represented here. 
Here also will be exhibited tents, marquees, and all kinds 
of articles connected with parks and gardens, these will 
be all placed on the banks of vhe Seine, which is broad at 
this ,. 

On the same quay is erected the house for the pumps to 
raise the water for the cascades, fountains, and aquarium, 
which will be received in huge cisterns at Passy, behind 
the palace Twenty thousand tons will be required per 
day for the cascades, fountains, and irrigation. 

Gardeners are busy at work, and have been for weeks, 
planting great trees and shrubs, and getting such parts of 
the ground into form as the masons have left free, and 
there is no doubt that the aspect of the parc of the Troca- 
déro, with its noble building, moving water, trees, shrubs, 
and flowers will, especially when filled with well dressed 
pleasure seekers, form a charming picture. We noticed 
that bits of ground all along the stone walls which border 
the river in the vicinage of the exhibition have lately been 
planted with trees, which had a very pleasant eftect when 
the sun blazed upon the bleached stone. 

As on the Champ de Mars side, so on that of the Troca- 
déro, the exhibition occupies the whole space down to the 





river, and the general traffic of metre 4 will be carried on ° 
in a cutting which is already formed and faced with thick ~ 
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stone sustaining walls.. This wasa heavy job, as the cutting 
had to be wide enough to take a double line of tramway as 
well as the ordinary vehicles, and with respect to the 
former, the incline had, of course, to be moderate. As in 
the former case the cutting is open except just opposite the 
Pont de Jena, where it is arched over, thus forming a 
straight line of communication between the Champ de 
Mars and the Trocadéro. The garden in the latter will be 
highly picturesque, rising terrace upon terrace, and having 
in its midst the great cascade and several fountains, 
besides the aquarium, as already described ; and here will 
be several restaurants and eafés, with charming prospects 
from the windows. : 

Before proceeding to describe special features of the 
Exhibition, it may be as well to say a few werds — 
ing the basis on which it is reared, In the first place, 
the Government have taken the undertaking entirely 
into their own hands, no company intervening, and no 
guarantee being asked for, the budget of the Exhibition— 
if we may use the phrase—being voted by the Assembly, 
the authorities of the city subscribing a certain portion 
and taking possession of the fine building on the Trocadéro 
when the Exhibition is over. This being the case, the 
receipts from visitors belong to the State, and all State 
accounts are strictly audited by the Cour des Comptes, 
which demands positive evidence in all cases. In 1855 
and 1867 money was taken at the doors, as in England, 
but the turnstiles used to check the amount were 
found almost invariably incorrect, or, at any rate, the 
amount recorded searcely ever agreed with the actual sum 
of money produced. Moreover, the machinery often got 
out of order, and sometimes a turnstile had to be re- 
moved for repair, which, of course, was equivalent to 
shutting an entrance. For these reasons another plan 
had to & adopted, and herein, we think, a great. improve- 
ment has been effected. In the first place there will be 
a uniform charge for admission—one franc—the plan of 
one or two dear days in the week never having been found 
to answer. Admission is to be by ticket, and these tickets 
are being prepared by the Bank of France with the same 
care as it bestows on its own notes, to avoid forgery. The 
sale of tickets will be obligatory in all the tobacconists’ 
shops, and all the post and telegraph offices in Paris, and all 
railway companies, tramway and omnibus offices, steam- 
boats, hotels, cafés, wine shops, and newspaper vendors 
may sell them, if they wish it, at a small commission. 
Finally, there will be 4iosks set up near the entrances of 
the Exhibition itself for the special purpose of selling 
tickets. By these arrangements all crowding and delay at 
the doors will be avoided, and in the words of the 
Minister, visitors will enter the exhibition as rapidly as at 
a railway station, or even more rapidly, for it is proposed 
that the tickets shall not be nicked, but given up to an 
attendant, who will at once throw them into some 
receptacle in the presence of a superintendent. It has 
been proposed, to prevent the possibility of the tickets 
being made improper use of, that they shall be thrown 
into a vessel containing acid, and thus effectually cancelled. 

The season tickets are set at the relatively high price of 
100f.—£4 for each person—and it has been determined to 
make it obligatory that these tickets, as well as those issued 
to officials, exhibitors, and others tuitously, shall be 

rinted on, or attached toa carte Le visite of the owner. 

his plan was adopted in 1867, but not rendered obliga- 
tory. It is understood that there shall be no additional 
fees taken within the exhibition ; of course catalogues 
will be sold, and dinners and other matters will have 
to be paid for, but there is an absolute determi- 
nation on the of the Commission to prevent any 
huxtering within or without the building, or the parc 
being converted into a fair. Very properly, as we think, 
the commissioners will avoid everything that would tend 
to set up a town, as it were, on the Champ de Mars and 
the Trocadéro, to compete for half a year with the amuse- 
ments and trade of Paris. 








SHIPBUILDING PLANT FOR SWEDEN. 


In our last impression we stated that Messrs. Bennie and Co., 
of Glasgow, had supplied all the plant required in a shipyard 


near Stockholm, and we illustrated a portion of the plant in “7 


question. We now publish at page 372 an engraving of the 
horizontal expansion engine employed to drive the tools, and one 
of a large plate bending machine. 

The engine has a cylinder 14in. diameter, with a piston stroke 
of 28in., and gridiron valve expansion gear, shown in detail in 
Figs. 1, 2, and 3, is fitted to the engine. In Fig. 1 L is the 
adjustable link carrying the eccentric pin E, which revolves with 
the crank shaft ; but its relation to the crank can be altered by 
means of the tightening belt and slot 8, thus varying the cut-off. 
The index—which is marked by trial of the cut-off valve—at 
once points out the grade of expansion under which the engine 
is working. Fig. 2 is a cross section through the disc pulley 
which drives the governor by a cord around its periphery. This 
disc pulley also serves as the plate whereon the index is marked. 
Fig. 3 is partly a cross section of the cylinder showing how 
the steam is admitted to the outer casing, and the mode 
whereby the grid valve is worked. A is the steam inlet 
whereon the governor chest is fixed, and B is a small half-round 
opening which admits steam of the {boiler pressure constantly 
into the jacket. 

The governor, which is a modification of the Porter form, is 
driven at a high velocity—about four and a-half times the speed 
of the crank shaft, and is consequently very sensitive to varia- 
tions of speed, This governor can be adjusted to different 
speeds Wy simply manipulating the thumb-screw on the end of 
its spindle. It is connected direct by its own spindle to an 
equilibrium valve, which also serves as a stop valve. The 
cylinder ot te is a tube of specially hard metal, fitted steam- 
tight at the ends inside the outer cylinder with nozzles, the annular 
— ‘serving as a steam jacket, into which steam is admitted of 
the boiler pressure. This inner cylinder can be taken out and 
renewed should it ever get much worn, without any necessity for 
removing or disturbing the engine on its seat. The eccentric, 
which works the ordinary slide valve, also works the feed pump. 
The cross head, with slipper-guide attached, admits of easy 
adjustment to take up wear, by the tapered pin. This means of 
adjustment is also applied to some of the other joints. The 
crank-shaft is of wrought iron bent out of a round bar, and has 
a Hr ohana prado crank, thus equalising the strain and 
minimiging wear of brasses. The centre line of the cylinder and 


shaft being low, the thrust and,pull of the piston is easily borne 
without tremor by the framework forming the base plate of 
engine. 

The plate-bending machine will be readily understood without 
particular description. The most important feature is an im- 
provement introduced by Messrs. Bennie which permits the 
top roll'to be lifted by bevil power instead of by hand. This 
is effected by the wheels—Figs. 1 and 2—driven to the right 
or left by a small strap running on the fast and loose 
pulleys. Thus, by shifting the clutch handles, the top roller 
can be raised or lowered at will. Fig, 3 is an end view of the 
lower roll. 








NOTE ON THE CORROSION OF STEAM BOILERS 
BY THE SULPHURIC ACID IN THE SOOT 
DEPOSITED FROM THE SMOKE UPON THEIR 
SURFACES.* 

By Chief Engineer IsHzrwoop, U. 8. Navy. 

THE Central Commission on Steam Engines had its notice 
called at the commencement of the year 1875, to the explosions of 
two steam boilers, one at the pits ot Glenons, in the La Machine 
coal mine (department of the Niévre); the other at the iron works 
of Ougrée, in Belgium; both of which are attributed to the 
deterioration of the metal by the sulphuric acid in the deposits 
left by the smoke on the iron plates of certain parts of the boilers. 
Other facts of the same nature having since come tothe knowledge 
of the Commission, it is thought that by making all the observa- 
tions it has collected the subject of a note, to be inserted in the 
Annales des Mines et des Ponts et Chaussées, they would be given 
the widest publicity, and attract the attention of engineers and 
manufacturers to the conversion under special circumstances of 
the sulphurous acid in the smoke from the furnaces of steam 
boilers into sulphuric acid; and thus direct inquiry to a question 
that has been but little studied. With this view the two accidents 
investigated by the Commission will be first described, and then 
the other observations made on the same subject will be reported. 

IL, Explosion of the boiler at the pits of Glenons.—The explosion 
at the pits of Glenons occurred under the following circumstances 
on the 13th of November, 1872 :-—The boiler was cylindrical, with 
the fire-grate d immediately beneath it. Below the boiler, 
and separated from it by a brick vault, was a feed-water heater, 
whose top nearly touched the vault. This heater was burst wide 
open at its front nozzle or connection, the rent extending along a 
horizontal seam, and mdicularly to the two ends. The 
iginal thickness of the metal, which, in the place that first 
yielded, had been 0°47245in. was found reduced to only 0°06693in., 
a thickness quite insufficient to resist a pressure of 851b. per 

uare inch, under which the boiler was operated. The thinning of 
metal was wholly on the outside, onl extended, but in a much 
less degree, over all the upper portion of the heater, 

ration, which was velelivel rapid, as the boiler dated from 1867 

only, was attributed by ML ouville, mining engineer, to the 

action of the oxygen and sulphurous acid in the gases of combustion 
in presence of the water leaked down from the boiler above, 
which, after percolating through the brick vault, dripped upon the 
comparatively cold heater,t wetting its upper portion and 
collecting principally along the horizontal seam joining its top and 
bottom plates, that prevented the water from running off. The 
smoke deposits on the top of the heater-—which the position of the 
masonry hindered from being cleared—were thus enabled to imbibe 
water, and the conditions became most favourable for the oxida- 
tion of the metal by the sulphurous acid. M. Douville took large 
scales of the oxide of iron from the corroded parts, and he therein 

— sulphur, but was not able to determine its state of combina- 

ion, 

IL. In proof of this view of the case, the accident which happened 
at the iron works of Ougrée, on the 30th of October, 1873, is mos' 
conclusive ; in fact, the sulphuric acid was found in the smoke 
deposits, either in the free state, or combined in the sulphate of 
iron. e follo are the circumstances of the explosion, as 
clearly set forth by the superintendent of that establishment. The 
boiler was constructed in 1863, and consisted of three horizontal 
cylinders, two of which .7 beneath the third, and were joined to 
it by connecting pipes. ie two were of equal diameter, and the 
third was of — diameter. All three were set with brick flues, 
and heated by the waste gases from three puddling furnaces, The 
flues were so arranged that the gases proceeding on entering in one 
direction, first enveloped simultaneously the entire circumference of 
one of the small cylinders, and one-half of the lower semi-circumfer- 
ence of the large cylinder ; then returning in the opposite direction 
they envelo simultaneously the entire circumference of the re- 
eae small cylinder, and the remaining half of the lower semi- 
circumference of the large cylinder. There were thus two equal sym- 
metrical and parallel flues, each containing at the centre one of the 
small cylinders suspended by its two connecting pipes or nozzles 
from the large cylinder above, the interior of the cylinders 
being in common by means of these nozzles. The top of each 
flue was formed by half the lower semi-circumference of the 
large cylinder, the remaining two sides and the bottom bein 
formed of — The two small cylinders were wholly filled 
with water, and =" large cylinder was half filled, its upper half 
steam only, 

The small cylinder in the second flue, and at the end where the 

hot gases escape into the chimney, burst under conditions having 

the greatest resemblance to those just described in the case of the 
exploded feed-water heater at the pits of Glenons. The fracture 
commenced at, and closely followed, a horizontal seam ; thence it 
continued vertically in two places, one in the solid plate and the 
other along the rivetting of a joint. The thickness of the metal 
on the edges first torn was reduced to near 0°03937in. All 
the upper part of the small cylinder was corroded, the thinning 

imini rogressively from the top. The deterioration was 
entirely on the outside. Two speci of the deposits left by 
the smoke on the injured iron have been analysed; they gave 
between 52 and 53 per cent. of sulphate of iron. One gave 
1°42 per cent. of free sulphuric acid, the other gave 12 per cent. 
nearly. The deposits formed on the rest of the boiler also con- 
tained sulphuric acid, but in notably less quantity, and no 
sensible deterioration of the metal has resulted from it. The 
action is explained in the following manner: During the working 
of the furnaces the deposits are thrown down in the pulverulent 
state, and quite dry; but on the extinction of the fires the 
external air charged with humidity, fills the flues, and by 
lengthened contact makes the soot pasty with moisture. The 
conditions are now most favourable for attacking the iron, and its 
oxidation by the sulphuric acid commences. e corrosive action 
then continues, during the whole time the boiler is out of use, on 
those parts which are not cleaned ; while, on the contrary, it is 
not sensible on the parts from which the deposits are frequently 
removed. Now the thin and torn part of the exploded small 
cylinder was exactly in the first of these cases: it was backed 

egeinat the vertical wall of masonry, separating the two flues, a 

place very difficult of access, and consequently examination and 

cleaning were neglected. 

III. Some examples of exterior corrosion in of the 


This deterio- 








of the Alsatian Association on Steam Boilers. (See Bulletin de la 
Société Industrielle de Mulhouse, 1871.) We cite, particularly, 
the observations made on the boilers in the shops of Mr. Charles 
Kestner, at Than. These boilers were two in number, and each 
was composed of four horizontal cylinders, one of which was of 
large diameter, and the remaining three were of small diameter 
ey suspended below it by two connecting nozzles or pipes each. 
Between these boilers, and imbedded in the same masonry, were 
six feed-water heaters, arranged in pairs, each pair being on a 
different level, but in the same vertical plane. The gases of 
combustion circulated around the entire circumference of the 
three small cylinders, then in one direction, beneath a portion of 
the circumference of the largecylinder, returning in the opposite 
direction b th ther portion, from which they continued to 
the feed-water heaters, passing over each pair successively, from 
high to low. The feed-water, during its passage through the 
heaters, moved in the reverse direction. 

A single boiler was most often in use ; it was worked night and 
day, but with a less rate of combustion during the night. In an 
experiment the feed-water was found to enter the lowest pair of 
heaters with the temperature of 68 deg. Fah., and to leave them with 
a temperature not exceeding 86 deg. Fah. ; it left the highest or last 
pair of heaters with the temperature of 122 deg. Fah. On the other 
side the temperature of the smoke, when leaving the lowest or last pair 
of heaters, did not exceed 302 deg. Fah. during the day, and 
212 deg. during the night. After two years’ use, under these con- 
ditions, the heaters were injared, and at the end of six years, 
although the metal was of excellent quality, its thickness was so 
much reduced that they had to be renewed. 

The corrosion was principally on the cold or but little warmed 
portions of the heaters, and had, for first cause, the sulphurous 
acid dissolved in the water of condensation deposited from the 
smoke. It was ascertained that, in presence of the air and of this 
watery acid, there was first oxidation of the iron and then formation 
of the sulphate of the oxide of iron. 

IV. Some observations on that cause of the destruction of boilers 
have been made in the Department of the North, by Mr. Cornut, 
engineer-in-chief of the Association of the Proprietors of Steam 
Boilers in the North of France, at Lille. He has frequently dis- 
covered exterior corrosions, which seemed to him attributable to the 
smoke, and he found them strictly limited to the A meee of plate 
kept wetted from any cause—leaks, infiltration of water, &c. 

vv. We will close with the following remarks :—The transforma- 
tion of sulphurous acid into sulphuric acid, by the action of water, 
or of the vapour of water and of air in presence of a base or of a 
metal, is not a new fact. Fora long time advantage has been 
taken of this property of sulphurous acid, either for disinfecting 
the neighbourh of certain metallurgical establishments or for 
the treatment of particular ores. In illustration of the last, we 
can cite notably the process of Mr. De Lamine, for the manufacture 
of the sulphate of alumina, at Ampuis, Belgium, and the treat- 
ment of some oxide of 7 ore, on the banks of the Rhine. It 
would seem that these old applications ought long since to have 
drawn attention to the possibility of the corrosion of steam boilers 
by reactions of a similar kind; but nothing was done, and so far 
as concerns that special problem—if the general fact is now known 
—there still remain the details for investigation, some of which 
are not wanting in practical importance. 

Conclusions.—The results of all the preceding observations can 
be summed up thus :—When the smoke deposits on boiler surfaces 
distant from the furnace are rendered moist by any accidental 
cause, the sulphurous acid in the gases of combustion determine 
the attack upon the metal by the formation of the sulphate of the 
oxide of iron. The attack can take place, while the boiler is in 
use, on such of its metallic surfaces as may be wetted by leakage 
from the boiler itself, or by water infiltrated through the masonry, 
or derived from the condensation of the aqueous vapour in the 
gases of combustion by contact with surfaces relatively cold. It 
can also be produced while the boiler is out of use, by means of 
the humidity of the air in the flues. These different origins of 
the corrosive action point out the precautions to be taken for 
preventing its destructive effects. They are only those which 
should be adopted for the preservation of any apparatus, viz., 
careful construction, thorough cleaning, and maintenance in good 
repair. 











Soutn Krensincton MuszuM.—Visitors during the week ending 
Nov. 17th:—On Monday, Tuesday, and Saturday, free,’ from 
10 a.m. to 10 p.m., Museum, 10,431; mercantile marine, building 
materials, and other collections, 1336. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. te 4 p.m., Museum, 
1498; mercantile marine, building materials, and other collections, 
71. Total, 13,335. Average of corresponding week in former 
years, 12,873. Total from the opening of the Maseum, 16,749,588. 

NAVAL ForREMEN. —The foremen of the various dockyards have 
forwarded to the Lords of the Admiralty a petition, strongly 
approved by the Chief Constructors and Superintendents, calling 
attention to the present inadequacy of their remuneration, which 
has remained the same during the past twenty years, notwithstand- 
ing the revolution which has occurred in naval architecture and 
gunnery in the meantime. It will probably cause some a 
when it is known that these officers, who really comprise the dock- 
yards establishments, commence at £180 and never go beyond 
£250 a year. The proposal which the foremen submit for the con- 
sideration of their Lordships is that the minimum so be 
£250 a year, as was once the case, and the maximum , to be 
reached by seven yearly increments. The expense of the conces- 
sions asked for is estimated at £2000 a year. 

Kina’s CoLLEGE ENGINEERING SocieTy.—At an ordinary meeting 
of this society, held on Friday, the 16th inst., Mr. Guinness, 
president, in the chair, Mr. A. L, Alliman read a paper ‘‘ On 
Torpedoes and Torpedo Warfare.” After pointing out the revo- 
lution caused in navalarchitecture by the introduction of torpedoes, 
he proceeded to give a sketch of their history, and referred to the 
submarine torpedo-boat constructed by David Bushnellin the year 
1770. He then described the invention of Robert Fulton, laid by 
him in 1797 before the French Government, and on their rejection 
of it before the British Government. With this torpedo an 
experiment was made off Deal, where the Dorothea,a brig of 
300 tons, was placed at the disposal of Fulton. This experiment 
was thoro ly successful, the brig being blown to atoms. A 
clockwork torpedo charged with 180 lb. of gunpowder was used on 
this occasion. The author next proceeded to describe those 
torpedoes which are exploded by electricity, the invention of 
which was due to Mr. Samuel Colt; he noticed particularly the 
** Devil Circumventor,” a torpedo used in the conflict between the 
Northern and Southern States of North America. Having given 
details of the composition of, and of the various explosive power 
of Harsley’s powder, dynamite, gun-cotton, and gunpowder, Mr. 
Alliman divided the torpedoes now in use into three classes, first, 
tixed torpedoes; second, torpedoes moved by separate agents ; 
third, self-propelling torpedoes, describing some of each class. 
Under the first class, he placed the ‘‘ Devil Circumventor” and 
other ground charges ; under the second, the Harvey, Spar, Cave, 
Punshon and others ; and under the third, the Shelika, Whitehead, 
and Lay torpedoes. He then described the torpedo-steamers now 
in use by the Russians on the Danube, and stated that the 





condensation of the aqueous vapour ia the smoke on the cold parts 
of boilers have been pointed out by Mr. Meunier-Dollfus, director 


*This Note is the nearly integral reproduction of two Reports presented 
to the Central Commission on Steam Engines, ¥ Mr. Hanet-Cléry, 
Engineer-in-Chief of Mines, du the session of February 2nd, 1876, 
an for the Journal of the Franklin Institute, by Mr. Isher- 
wood, United States Navy. 

+That part being at the extreme end where the smoke leaves the 
heater to enter the chimney, and where the cold feed-water enters the 
heater, M. Douville remarks that the aqueous vapour in 
could be condensed there and that the resulting water could add its 








action to the action of the water of filtration in producing the oxida- 
tion by the sulphuric acid} 





r ts of a torpedo-launch are : high speed, light draught, 
noiseless action, and to be proof against rifle bullets. He next 
alluded to some boats of Messrs, Yarrow and Co., of Poplar, and 
J. I. Thorneycroft, of Chiswick, which fulfilled all these require- 
ments, and exhibited some models, kindly lent him for the 
occasion by the first-mentioned firm. Mr. Alliman lastly de- 
scribed the Alarm, a torpedo-ship belonging to the United 
States Navy, which is fitted with three spar-torpedoes, and with 
a modification of the Whitehead, and concluded by pointing out 
the important place which torpedoes might occupy in the future. 
An interesting discussion ensued in which Messrs. Guinness, Tuit, 


en Barton, Samuel, and others took part. A vote of 
s to Mr. Alliman then closed the proceedings, 


than 
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THE PARIS EXHIBITION, 1878.—DETAILS OF MACHINERY HALL. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





FOREIGN ENGINEERS IN THE ENGLISH MERCHANT SERVICE, 


Srr,—My attention has been called to a letter in your issue of 
the 2nd inst., written by ‘‘ A Marine Engineer,” but it would have 
been more satisfactory had he signed his name, The tone of 
said communication, as any unprejudiced reader will admit, dis- 
plays a narrowness of mind and want of charity which are not 
characteristics of the true Englishman ; and it is to be regretted 
that a member of the profession should have attempted to give 

ublicity to a circumstance ing which he appears to know 
ittle or nothing, and this I can prove. (1) The ship was not 
chartered by an English firm. (2) That the engineers passed the 
examination of the Board of Trade, and received certificates of 


associated with him, say that although its parts are simple, they 
should be protected against shocks and being silted up, and that it 
had been so arranged that ‘ these delicate organs ” should be shut 
up as it were in a box. During the working of the bar at 
Ablon three chains were broken while raising the last gates ‘of the 
navigation pass ; four men worked the crab and exercised a tension 
on the chain of 64 tons, In. opening the barrage the first gates 
were lowered easily, the fourth, fifth, and sixth became more 
difficult, but the seventh, eighth, and ninth offered so much 
resistance that it required the strength of four men to lower them. 
Moreover, at Port & Anglais these four men only succeeded in 
twisting the shaft of the crab, without being able to lower the seven 
last gates. These engineers calculated that to lower the gates when 
subject to the yrs pressure a force of about 13 cwt. wasrequired, 
but they say that this theoretical estimate was not confirmed by 
practice, and that the result of numerous trials went to show that 
it ti 





competency, is surely most creditable to them. (3) A very serious 
charge is most unwarrantably brought against the surveyors of the 
Board of Trade, and it were well that they should inquire into the 
meaning of the words, “Now, in this instance there must evi- 
dently have been some undue influence exercised.” 

Does “ Marine Engineer” suppose that no other person can 
the Board of Trade examination but Englishmen? If so, his ideas 
are too silly to be worth taking notice of. And, indeed, I would 
not have done so at all, but for the fact that the letter contains a 
gross error. The ship did not go into Plymouth on account of 
a fiaw in the shaft, but to embark her passengers; and to show 
“‘Marine Engineer’s” utter inability to cope with the matter in 
question, he writes, “‘ Whether through the fault of the repairers 
or the incompetency of the engineers, the ship was allowed to 
sail.” I am sorry your correspondent has ifested such ignorance, 
for surely itis known to anyone connected with shipping affairs 
that no passenger ship is allowed to proceed to sea without the 
permission of the Board of Trade, from whom the captain must 
receive a certificate. 

I may be pardoned for advising ‘‘ Marine Engineer” to be 
thoroughly acquainted with his subject before placing it in print, 
and for the future it is much to be desired that he will make sure 
of his facts. ToUWSLAGER. 

Glasgow, November 12th. 


S1z,—With reference to a letter under the heading “Foreign 
Engineers in the English Merchant Service,” and signed ‘‘ Marine 
Engineer,” which appeared in your issue of the 2nd inst., and 
which has only now come under our notice, we beg leave, as the 
agents of the steamship therein referred to, to state that she did 
not put into Plymouth on account of a flaw in the shaft, but 
because Plymouth was the appointed port of call for the embarka- 
tion of heey ee The vessel being in Plymouth, a question was 
raised about a flaw in the shaft, which the repairers in London— 
Englishmen, not foreigners; if there is any point in that—had pro- 
nounced to be superficial and of no consequence, The B of 
Trade surveyor at Plymouth decided to investigate the flaw, and 
after two or three days’ detention for this purpose he confirmed 
the opinion of the London repairers just stated, and the vessel 
proceeded on her voyage to Australia with the same shaft. She 
has since been telegraphed as having passed St. Vincent, all well. 

Any of your readers who may have been influenced by the letter 
of “‘ Marine Engineer ” will be assisted to judge how little weight 
ought properly to be attached to the general view of matters 
therein expressed by observing the great inaccuracy which we 
have shown to characterise such of the statements of fact in the 
letter as lie within our compass to deal with. If it be, as asserted 
by “‘ Marine Engineer,” a notorious fact that ‘‘ English engineers 
who have served under a foreign flag, on presenting their creden- 
tials to the Board of Trade are refused permission to pass even for 
a second-class certificate,” while foreiguers—to the manner born— 
receive first-class certificates from the Board of Trade on passing 
the prescribed examinations, the aim to which ‘‘ Marine Engi- 
neer ” ought to address himself is to secure that Englishmen as 
well as foreigners shall receive such certificates as their knowledge 
and experience, duly tested, may warrant, without any illiberal 

les being thrown in the way of either. 

The man who would seek to create a prejudice on the ground of 
nationality against any bers of an important and distinguished 
profession is unworthy of the name of a ‘‘ Marine Engineer.” 

THE AGENTS OF THE STEAMSHIP REFERRED TO— 
Viz., THE STAD AMSTERDAM. 
Rilliter-court, London, November 17th. 

















BENNIE'S PLATE PLANING MACHINE. 

S1z,—In your issue of 16th inst. you give an illustration of a 
plate planing machine by Messrs. J. Bennie and Co., Glasgow, 
stating that another important improvement has been made by 
having this machine open in the ends, whereby any length of plate 
may be put in and planed. Certainly it is an improvement, but 
one which I designed and patented ten years ago; and when I 
state that several of the machines are in use on the Clyde and in 
various other parts of Europe, you will excuse me questioning 
Messrs, J, Bennie and Co.’s claim to novelty. These machines 
have been made by Messrs. Neilson Brothers and Messrs. Crawhall 
and Campbell, Glasgow; by Messrs. Thomas Shanks and Co., 
Johnstone ; and Messrs, William Robertson and Co., of the same 
town; and also by Messrs. Matthew Paul and Co., Dumbarton. 

I am glad to see Messrs. Bennie and Co. can appreciate a good 
thing when they see it, but think it a pity that any firm should 
put forward as novel and original an arrangement that has been in 
regular use for the last ten years. I beg you to look at my patent 
specification, 1867, No. 334, page 3, lines 5 to 10, and plate 3. 

Glasgow, 17th November. STEPHEN ALLEY. 





Stn,—Webeg to state that the first plate planing machine made as 
described in your issue of 16th inst., page 351, was supplied to this 
company, the alteration in the arrangement of the overhead beam 
being made to our instructions, and Messrs. Bennie have, we note, 
adopted the change of position, as being, as you state, an impor- 
tant improvement in the design of the holding down beam, which 
will be appreciated by those who have to do with this class of 
machinery. ALFRED WaD#HAM, 

Managing Director. 

The Cleveland Bridge and Engineering Company Limited, 

Darlington, 19th November. 





BARRAGES-A-HAUSSES MOBILES. 

_ Stz,—My attention has been called to a communication appear- 
ing in your paper of 3rd inst., in which my name is used, and upon 
which, if you will allow me, I desire to say a few words. My 
friend, Mr. Forsyth, and myself were directed in the year 1873 to 
report upon the applicability of the various French systems of 
barrage to the drainage of the river Shannon in Ireland, and we 
reported—each for himself—our opinion that, however ingenious 
the design of what was considered to be the best system in use, 
namely that of M. Chanoine, or however successful or otherwise 
it was, as applied to the navigation of the French rivers—upon 
which, however, we offered no opinion—it was not suitable or even 
applicable to the case of the Shannon. Iam quite content that any 
one who wishes should hold a contrary opinion, which I certainly 
shall not seek to controvert, except it shall become my duty. 

I am not, however, so indifferent to the charge that I have mis- 
understood or misrepresented the opinions of my brother 
engineers in France, who received me when there with great kind- 
ness, for whom I have a very great respect, and whose writings, 
characterised as they are by great courage and candour, have been 
a source of great pleasure and instruction to me for more than a 
quarter of a century. That I have not done so will appear plain 
from the following statements published by Les Ingénieurs des 
Ponts et Chaussées, 

M. Chanoine the inventor of this barrage, and M. Lagrené who was 





quires three men and always two to lower the gates; 
two men can exercise a force of 11 tons on the claw bar without 
breaking anything, but with three men we have twisted the vertical 
shaft and broken the pinion, which is made of wrought iron of the 
best quality. 

M. Cambuzat says these barrages have been subject to many 
mishaps, the claw bats and the trestles have been broken; a flint or 
a piece of wood caught under the claw bar or in a slide has 
hindered the lowering of one or many gates; under the repeated 
action of the current produced by the working of the barrages the 
river bed has been torn up on the down-stream side even when it 
was com) of rock. At Villeneuve and St. Martin the gravel 
and chalk were torn up to a depth of from 13ft. to 16ft. Again, 
he says the repeated shocks of the trestles on the apron, the 
presence of a stone or piece of wood, such are the causes which 
occasion the rupture of the claw bar and of the trestle. He further 
states. the so-called self-acting gates of the overfall lowered of 
themselves very well, but they did not rise again until 
the upper level had fallen 3ft. After the trial of those 
barrages in the year 1868—described in my report—it was 
decided that the use of those gates should be abandoned, 
except for the navigation passes, which were seldom used; 


indeed, all the barrages from Paris to Montereau were 
closed in May, 1873, and were not opened till Decem- 
ber, 1874. M. Krantz, Engineer-in-Chief of the Lower Seine, 


and now President of the Council of the International Exhi- 
bition, says, although the system in question appeared to him to 
be the best already constructed in France, where there was a great 
lift at the barrage, the objections to it were—(1) that the raising 
of the gates was most laborious ; (2) that there were a number of 
delicate parts which a slight shock would injure; (3) that the 
working of it produced shocks from powerful masses of water 
which, sooner or later, would have destructive results. M. Boulé 
says that MM. Chanoine and Lagrené had committed une erreur 
d@appréciation, and that it was impossible to late the level of 
the water at those barrages within such narrow limits as they 
supposed. It was this engineer who erected the additional pass at 
Port a l’Anglaisin 1870, where M. Chanoine’s gates were adopted 
with sundry modifications. He objects, however, to the system— 
even when thus modified—as most expensive and complicated. 
He objects to fragile parts requiring repair being placed under 
water, and remaining always there, whether the barrage is open or 
shut. He says that the maintenance is difficult and most burden- 
some, and he has therefore sought for a system more simple and 
more economical, and not liable to the grave inconveniences 
which are the reproach of others. On the 24th November, 
1874, authority was given, by a ministerial decision, to make 
trial of a new system of gates at Port a l’Anglais. This 
was done on many occasions in the presence of several In- 
spectors-General and engineers of the Ponts et Chaussées, and 
the experiments appear to have been so conclusive that on the 
14th of July, 1875, it was decided by the Government to apply the 
new system to the barrage at Port Villez, on the Lower Seine, 
which has been many years in course of construction. What is this 
system’? It is identical in principle with that constructed at Ted- 
dington Lock by Mr. Leach in 1871, and which is described in my 
report, dated 1st August, 1873. 

I trust, Sir, that I now stand acquitted of having misrepre- 
sented, exaggerated, and misunderstood the objections made by 
the French engineers to the barrages & hausses mobiles of M. 
Chanoine. ROBERT MANNING, M, Inst. C.E. 

Dublin, November 13th. 











THE PURIFICATION OF IRON, 

Srr,— Will you kindly allow me to say a few words in reference to 
the abovesubject, and having in view the letters which have appeared 
in your recent issues, and which have treated of the extraction of 
phosphorus from the Cleveland pig iron, and your leader of last 
week on the same? It is, of course, a well ascertained fact that 
oxides of iron extract phosphorus from pig, and in a practical 
shape this has been known and acted upon for thirty years or more 
in the puddling furnace, The question as to what temperature 
facilitates its removal is not a modern discovery. Preference: has 
been given to a so-called low temperature, as compared with a high 
temperature, in the washing of liquid pig iron with fluid cinder 
and oxides for ten years, to my knowledge, and, for all I know, 
for a longer period, and having a direct reference to the manufac- 
ture of steel from Cleveland pig on the open hearth. That which 
is being attempted now by Mr. Bell, at the instance of the North- 
Eastern Railway Company was attempted ten years ago; but with 
this difference, that a new factor hascome upon thescenein the shape 
of a successful rotary puddling furnace—not necessarily confined toa 

icular furnace. It may be that a stationary or other furnace 
will in the end be found as suitable as a rotating one for the 
‘washing ;” but so far as can be seen at present, I adhere to the 
claims of the latter. This new agent will go far to bring into 
Cleveland a steel manufacture. It will be recollected that Mr. 
B. Samuelson, of the Newport blast furnaces, in 1869 made a 
bold attempt in a commercial way, with the full aid of chemistry, 
to make steel rails at Middlesbrough, and from Cleveland pig. 
The North Yorkshire works were converted by him into a steel 
rail mill. Smelting into the ingots by the open hearth plan was 
carried out at Newport (Middlesbrough). Mr. Samuelson did not 
find any difficulty in making good rails from Cleveland iron, but 
he found that it did not pay, and so he abandoned it. The way 
in which the process was carried out was as follows, A little 
hematite pig iron was placed on the open hearth and melted, and 
formed a bath. Into this bath puddled bar was thrown from 
time to time, until a five-ton melt was obtained. The puddled 
bar was made from Cleveland ig in a puddling furnace, where it 
had been washed and “‘ ponent | ” with fluid cinder and oxides, 

Previous to Mr. Samuelson’s movement there had been another, 
the dimensions of which were smaller. In 1868 steel rails were 
exhibited at Middlesbrough made from Cleveland pig iron. These 
rails were exhibited by myself and Mr. Jno. Gjers. At that time 
I patented a process for making steel from Cleveland iron, and it 
is in relation to your statement that, “No one ever thought of 
washing the phosphorus out of pig iron before Mr. Bell,” and “‘ the 
word hing is practically new and admirably describes what 
takes place,” that I here quote a few words from the patents, 
Nos. 397, Feb., 1868, and 1516, May, 1868. 

In describing the process in which cast steel is produced on the 
open hearth, the 397 patent says, “The sides and bridge of the 
furnace—that is, the preparatory furnace—I prefer to fettle with 
oxides of iron, such as hematite ore, Swedish ironstone, or mill 
tap cinder, which materially assist in effecting the cleansing of the 
iron from certain impurities, such, for example, as sulphur and 
phosphorus, which impurities, as is well known, are injurious to 
the quality of the iron or steel to be produced ; slag, and by pre- 
ference that known as hammer slag, is placed among the pig or 
cast iron in order when melted to form a bath in which the iron 








may be washed. This is not absolutely necessary, hut it materially 
agsists in effecting the purification of the iron.” , 





& The patent then goes cn to describe that when the iron is melted 
the damper of the furnace is lowered, in order to lessen the 
temperature ; and then the crude metal so washed is placed on a 
Siemens’ open hearth, and either with pig iron or without it it is 


melted into steel, The first claim is: ‘‘ The preparation from pig 
or cast iron in a puddling or other suitable furnace of crude iron or 
metal, which iiading been cleansed or partially cleansed from impuri- 
ties, such as sulphur and phosphorus, is removed from the operating 
furnace when in a sticky, porous, and crude mass, andis then sub- 
sequently melted in a separate melting furnace into cast steel, as 
hereinbefore described,” This patent also says that ore in lumps 
or ground fine may be added to the melted iron. 

The No. 1516 patent says: ‘‘The object of this invention is to 
enable cast iron so to be cleansed or purtially cleansed of impurities 
such as sulphur and phosphorus, and to obtain it in such a con- 
dition that it may, when removed from the operating furnace, 
melted into steel or be balled up, hammered, and rolled into 
iron bars, without the necessity of being submitted to a 
puddling process, I melt into a liquid state in an air 
furnace, cupola, or other furnace, the pig or cast iron 
to be operated upon, and run or pour the requi quantity into a 
reverberatory furnace, such, for example, 4s are now in use for 
puddling, or into a i furnace or puddling furnace, having a 
rotatory motion, and known as mechanical puddling. The pig 
or cast iron may be placed in the furnace cold, and be allowed to 
melt there; but this obviously is a waste of time, and I prefer to 
melt it in a separate furnace, as before described.” The patent 
then describes the lining of the furnace with oxides, ‘‘The metal 
having been run in or poured upon the hearth of the operating 
furnace, a high temperature is employed, and the metal being now 
in a thin and liquid dition, the d is lowered, or the 
temperature of the furnace is much uced, and the mass 
allowed to thicken, or it may be reduced by other means than 
that of the damper. The damper may now be raised, and a 
higher temperature applied, until the iron settles to the bottom 
and the liquid cinder swims on the surface. The cinder is now 
tapped off the iron, and the latter is raised from the bottom of 
the furnace, &c.” The patent then goes on to describe how the 
“crude” metal will contain about 1 per cent. of carbon, and is 
placed on the open hearth and mel either with the aid of pig 
iron or without it. The first claim says—‘‘The production of 
sseel by the eaten of acrude metal or iron from pig or cast 
iron, and melting the same into steel without such pig or cast iron 
being submitted to a puddling process substantially as described.” 

By the above process good steel was made, but it was not at that 
period comm lly successful. You will perceive, Sir, by the 
above extract, that your statement that ‘‘a low temperature 
induces phosphorus to quit the iron for the cinder was not known 
until Mr. Bell made it public,” is not correct. It was well known 
before the date of my patents. But although at a period of the 
operation the low temperature facilitates the removal of phosphorus, 
it does not follow at all that a high temperature following it is in 
any way detrimental, or that the phosphorus will leave the cinder 
and go back to the pig. You may keep the damper up and roast it 
at a very high temperature, and such product will be cleansed so 
as to melt into good steel. I may say here that the Erimus Iron 
Company, three years since, debated as to whether they would go 
into steel making by the open hearth system with the aid of rotary 

uddling, as they were satisfied that the iron prepared was good 
or steel, having sent to Mr. Shaw, of Walsingham, many tons for 
conversion. 

Perhaps it may not be well known that the refining of iron by 
the aid of oxides has been commercially carried on in Middles- 
brough for manyyears. The metal so prepared is used in the ordi. 
nary puddling furnace. At the Erimus Works the iron was always 
refined by oxides previous to its introduction to the rotary furnace. 

With to steel from Cleveland iron, there are two courses 
open tous. The one is the Bessemer system. To adopt this the 
phosphorus must be removed either in the blast furnace or during 
the blowing in the converter, and it is not improbable that a 
machine having a vertical blowing apparatus, as in the Bessemer, 
and, at the same time, a horizontal rotative motion, may aid us in 
making steel by this direct process. Such a vessel would be lined 
with oxide of iron. The operation might make it necessary that 
additional carbon and silicon would have to be added during 
the process, as the removal of the phosphorus might also take 
out a portion of the heat-giving ingredients necessary for the blow- 
ing into steel. Such a furnace is in course of preparation, and the 
experiments so far are satisfactory, whether for steel or the making 
of iron without fuel—the heat generated by the blowing operation 
being utilised in the subsequent puddling operation. The other 
course is the washing of the pig and the subsequent melting of the 
product upon the open heer May one or both of these processes 
come quickly for Cleveland. We sadly need them. 

Mr. Bell is doing good work by his experiments, and in the 
tabulation of his results, and bringing the same before the public, but 
it does not follow that the extravagant claims set up for him by 
** Oxide,” and to some extent by yourself, can be maintained, In 
making the foregoing statement of facts I claim no credit for myself 
whatever. Your leader has produced them. 

J. A. JONES, 
Late Managing Director to the Erimus 
Iron Company, Middlesbrough. 





November 21st. 





FREE TRADE v, PROTECTION. 

S1r,—Lord Bateman’s plea for protection.as a stimulant to inter- 
national commerce is not illogi Artificial —_. would give 
an artificial stir to the present zlow circulation of and money, 
for even fear of scarcity frequently quickens dormant demand, 
Therefore, if £1000 of American cotton, Russian hemp, and English 
iron will not freely exchange against each other, the expectation 
is logical that the remaining might move off more readily if 
£100 of each were legally confiscated by the Liverpool, Hull, 
Cronstadt, or New York Customs officers. Any legal measure 
tending to force goods from one channel into another must always 
help to revive trade in a certain measure, Nevertheless, I venture 
to doubt, with due deference, whether so heroic a remedy would 
prove wholesome or permanently efficacious, ; 

In any case, I deny that such wasteful and violent doctoring is 
necessary. Granting that the ordinary daily consumption of manu- 
factured goods is too sluggish, and that artificial means must be 
devised to quicken suspended animation, I fail to see that Custom- 
house depredations are required for the purpose. War, fire, famine, 
shipwreck, strikes, lock-outs, and similar existing agencies may 
well be trusted to create the desired vacuum without the assistance 
of so-called protection. A FREE TRADER, 

Manchester, November 21st, 








AN agreement for the conveyance of her Majesty’s mails to New 
York has just been concluded between the Postmaster-General on 
the one hand, and Mr. John Burns, representing the Cunard Line 
of steamships, in consort with Mr. tameh and Mr, Ismay, on 


behalf of the Inman and White Star Companies re’ ively, on 
the other hand, by which these three companies will provide a 
despatch from Liverpool every Tuesday, Thursday, nad Saturday, 


calling at Queenstown on the following days—the Inman and 
White Star Lines undertaking between them the Tuesday and 
Thursday sailings, and the Cunard Line the Saturday sailings as 
hitherto. By the terms of this agreement all mails from Great 
Britain and Ireland for the United States are to be forwarded 
only by the aforesaid three steamship lines, whose remuneration 
is to be at the rate of 4s. per lb. for letters and 4d. per lb. for 
newspapers ; and the aggregate money so earned by the three 
companies is to be divided equally among them, The new service 
will commence by the Cunard steamship sailing to New York upon 
Saturday, the 1st Dec. next, on and after which date the steamers 
of the North German Lloyd, the Anchor, and other lines will cease 
to carry any portion of her Majesty’s mails to the United States, _ 
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RAILWAY MATTERS. 


Ir is understood that application js to be made in the next 
session of Parliament hy the North-Eastern Railway Company for 

wer to make and maintain a railway from the existing Hull and 

olderness Railway to Saltend, where the Hull Dock Company 
are also seeking for powers to make a new dock, These new works 
are stated to be specially for the accommodation of the fishing trade 
of Hull. 

A SCHEME isin contemplation to promote a railway between Bath 
and Cirencester, to by a junction with the Great Wes- 
tern Railway at Bathampton, and pass through Batheaston, Marsh- 
field, West Kington, Netherton, Acton, Turfille, Luckington, Great 
Sherston, Western Birt, Telbury, Long Newton, and Crudwell, and 
to terminate by a junction with the Great Western Railway at the 
Swindon end of the tunnel, nearthe Kemble Junction, with running 
powers into Cirencester. 

THE Manchester South Junction and Altrincham Railway Com- 

y are about to seek power to widen, alter, and improve, and 
te town additional lines of rails upon their railway from the 
bridge over London Road to the junction with the Manchester and 
Stockport Railway ; and to acquire lands near Old Trafford, Sale, 
and Altrincham stations, for the purposes of this work, and also 
for the pu of extending the station, siding, and other accom- 
modation of the company. 


THE Teign Valley Railway Company, who are authorised to con- 
struct a y from Crediton to the Moretonhampstead Railway, 
near Newton Abbot, having now nearly completed their railway to 
within a distance of seven or eight miles of Exeter, intend to apply 
in the next session for powers to extend their line to connect wi 
the railways in that city, and also to form a branch to Chagford. 
This extension to Exeter will establish an inland route from that 
city to Newton Abbot, and avoid the interruption that so frequently 
occurs on the coast line between those points. 


TueE Great Northern Railway Company intend to introduce two 
bills in the ensuing session of Parliament. The first is to enable 
the company to construct a railway between Spalding and Lincoln, 
commencing by a junction with the loop line of the Great Northern 
at Spalding, and forming further junctions with the Boston and 








Sleaford and Lincoln and Bonnington lines of the Great Northern, 


and orang apy f by a rejunction with the loop line at Lincoln. 
The second is a bill to enable the company to mergein their under- 
taking absolutely the Nottingham and Grantham Railway and 
Canal and the East Lincolnshire Railway Companies, both of which 
are now leased to the company. 

THE Great Eastern Railway Company will, in the ensuing 
session, seek powers for the construction of a connecting railwa: 
at Manningtree, the widening and improvement of N 
Woolwich and Trowse branches, and portions of the main line. 
In another bill this company, like the Great Northern Company, 
seeks powers for the construction of northern extension lines, viz., 
a railway commencing at Long Stanton, in the county of Cam- 
bridge, to Spalding in Lincolnshire, and thence to Lincoln, and 
terminating by a junction with the Lancashire and Yorkshire 
Railway. Several connecting lines and branches are also 4 
forming juncti respectively with the Peterborough and Ely 
Railway of the company and the Peterborough, Wisbeach, and 
Sutton Bridge Kailway. 

In the administration and working of the railways of Great 
Britain and Ireland the amount now expended in law, parlia- 
mentary, and conveyancing falls, according to the Railway News, 
very little short of half a million a year. Roughly estimated the 
charges are as follows :—Legal expenses and conveyancing con- 
nected with the acquisition of land and property, £100,000 ; parlia- 
mentary charges incurred in promoting new lines and works, 
£100,000 ; ordinary law costs in conducting the business of the 
lines, £175,000; and parliamentary charges incurred otherwise 
than in promoting new lines, £75,000 per annum. Generally 
speaking the two former would be chargeable to capital, and the 
latter two to revenue. 


THE Lancashire and Yorkshire Railway Company have given 
notice of a bill to extend and improve their undertaking in various 
ways, The works contemplated include a diversion of the Liver- 
, and Southport Railway of the company in Great 

3 the construction of a bridge in lieu of the level crossing 
of the same railway at Waterloo, in Great Crosby; the construc- 
tion of a short line commencing in or near Victoria station by a 
junction with the company’s line from Salford to Victoria, at the 
easterly side of Great Ducie-street, and terminating by a junction 
with the meray authorised railway through Cheetham Hill, 
Prestwich, an hitefield to Radcliffe and Bradley Fold, at a 
point fifty yards east of the bridge over Long Millgate; the 
widening and improving the main , and the laying down of 
additional lines of railway from Rastrick to Bradley, and the 
diversion of the River Irk in Cheetham. 

In the ensuing session of Parliament a bill will be promoted 
empowering the incorporation of a company with power to con- 
struct tramways in the neighbourhood of Manchester. The tram- 
ways contemplated are the Levenshulme lines, which will be laid 
in the townships of Gorton, Newton, Moss Side, Rusholme, and 
Levenshulme ; the Openshaw lines, which will be situated wholl 
in Openshaw ; the Bradford lines, which will be laid in Bradfo: 
and Droylsden ; the Harpurhey lines, which are to be laid in 
Harpurhey and Blackley ; the Cheetham Hill lines, which are to 
be laid in Broughton and Crumpsall; and the Failsworth and 
Hollinwood lines, which will be laid in Failsworth, Chadderton, 
and Oldham. The preliminary notice of the intended application 
is signed by Mr. William A. — Princess-street, who is solicitor 
for the proposed company. e Newton Heath tramways are to 
be laid by the Newton Heath Local Board, who have issued a 
notice of their intention to “pply to the Board of Trade for a 


provisional order empowering them to construct the lines through 
their district, 


_ THE London and North-Western Railway Company have an 
important scheme in view for extending their station accommoda- 
tion in Manchester. In the forthcoming session of Parliament 
they will seek power to acquire the entire ‘block of property which 
is bounded by their Liverpool and Manchester line, and by Green- 
gate, Chapel-street, and Blackfriars-street, Salford; and also 
certain other property lying between Chapel-street and the river 
Irwell at Hunt’s Bank, The area of the property to be acquired is 
about equal to that of the Victoria station, and the intention is to 
erect a new station which shall form a terminus for the company’s 
Liverpool and Manchester traffic, and to enable them to compete 
on more equal terms with the Cheshire Lines Committee, as re- 
ferred to in THE ENGINEER of last week, The new station will be 
nearer by about 250 to the Exchange than Victoria Station, 
and is to be a ed by a new bridge over the Irwell. The 
London and North-Western Railway Com have also, we 
believe, prepared plans for an extension ct t eir London-road 
station, and for widening the line to Stockport, where it is now 
already in course of being widened under the powers granted by a 
former Act, The extension of the station will be on the Birming- 
ham-street side. New lines and sidings are to be laid which wi 

involve considerable alteration of the Manchester South Junction 
and Altrincham terminus, for which alteration the company are 
seeking Parliamentary powers. Amongst the other undertakings 
of the company we may mention the rebuilding and enlargement 
of the station at Stalybridge, in conjunction with the Manc 





ester, 
Sheffield, and Lincolnshire Company. The London and North. 
Western Co y also, we observe, purpose carrying their system 
into Derb A bill will be presented to Parliament for vest- 


ing in the company the undertaking of the Cromford and High 

Lr Railway Company, _ providing Ae ee of the 
iy, whose property, ts, privi and 

liabilities will be transferred 

London and North Wotee » upon terms mutually agreed, to the 





NOTES AND MEMORANDA. 


THE statue of ge, the celebrated mathematician, born in 
Italy, but a natural: Frenchman, was recently erected in the 
hall of the Bureau des Longitudes. . : 

_ Ow Thursday night, the 15th inst., a series of interesting experi- 
ments with the — was most successfully conducted, between 
Aberdeen and , by members of the engineering department 
in the Aberdeen Telegraph-office. 4 : 

__M. Macnatre recently sent a note tothe A des Sci 

on various means to be employed in preventing the explosion of 
fire-damp in mines, and making special reference to the use of 
catrern! for lighting the galleries. 

Paper for packing and other purposes necessitating the exclusion 
of water or capeon may be made watertight by dissolving 1°8 
Ib. of white soap in one quart of water, and in another quart 1°8 
oz. of gum oa , and 5°5 of glue. The paper is soaked in the 
mixture and hung up to dry, 


THE Postmaster-General of the German Empire is about to 
have an extensive series of experiments made, with a view to the 
introduction of the ep ape into the telegraphic service. Several 
hundred specimens of the telephonic apparatus manufactured by 
Siemens and Halske have been ordered. 


Tux French Ministry had granted a pension to the widow of 
Leverrier. Unfortunately the lady died soon after the loss of 
her illustrious husband, and before the first monthly instalment 
became due. It is hoped that a part of the m will, though 
it is contrary to rule, ve paid to the son and daughter of the great 
astronomer. 

Durine last week Mr. Bourdeaux, a of the Sub- 
marine Telegraph Company at Dover, made important experiments 
with the telephone, instruments having been attached to the wire 
at St. Margaret’s and at Sangatte, on the French coast. Talking 
could be heard, and also the playing of a musical box on the 
French coast, 

A STRONG solution of nitrate of silver and nitrate of copper in 
one dish, may be used for securing the black finish for brass work. 
The methods of performing the operation vary, but are usually as 
follows :—Mix the two nitrates together and plunge the brass into 
it. Now heat the brass evenly until the required degree of dead 
blackness is obtained. This is the method used by French instru- 
ment makers to produce the beautiful dead black colour so much 
admired in optical instruments. 

M. Gatrre states that microscopic examination of very fine 
platinum wire shows that the latter always breaks during drawing 
at points where no sign of injury exists before the wire is put 
through the drawplate. After drawing, however, spots appear on 
the metal surface which look like impurities. M. Gaiffé suggests 
that these are due to particles of dust which adhere to the metal 
as it isdrawn, and which cut into it daring the operation. By 
carefully excluding dust he has succeeded recently in drawing wire 
five in. in diameter with great ease, and he considers that with 

e plates much finer wire can be produced. 

Tur French Association Polytechnique, ted in 1830, has 
just published its programme for 1877-78. Lectures are given by 
this institution to working men in each of the twenty municipal 
districts of Paris, and in almost every manufacturing district of 
France. For the first time the programme of lectures is uniform, 
and special text-books are published at a cheap rate under its 
authority. No salaries are given to teachers, and no fees taken 
from pupils. It is called ‘‘La Sorbonne de l’Ouvrier.” All ex- 
penses are covered by voluntary contributions. M. Dumas, the 
perpetual secretary of the institute, has been elected president of 
the association. He has, observes Natuve, filled this important 
position for a number of years. 


AmonG the great variety of minerals found in St. Lawrence 
County U.S., there is one—hydrated silicate of magnesium, or 
tale— which is fast becoming an important article of commerce. It 
occurs in foliated masses, has a soapy feeling, is fibrous but not 
elastic. Large beds of this mineral are found in various sections 
of the county. It is quarried, broken into small pieces and 
ground by means of attrition mills and bolted like fleur. It is used 
in the manufacture of writing paper, fifty per centum of the 
mineral with fifty per centum of cotton Wikies a fine paper. 
Being, like asbestos, fireproof, it is used largely in the manu- 
facture of roofing paper. ere are at + three talc mills in 
the county, which are turning out daily about fifteen tons of 
ground material. The Utica Herald thus gives us an artless 
explanation of the weight of most American paper. 

TxE following method of brightening iron, which appears suitable 
for some of the less important domestic and pr dg Pag wares, is 
recomm: by M. Boden, The articles to be brightened are, 
when taken from the forge or the rolls, in the case of such articles 
as plate, wire, &c., placed in diluted sulphuric acid—1 to 20— 
where may remain for about an hour, is has the effect of 
cleansing them, and they are washed clean with water and dried 
with sawdust. They are then dipped for about a second in com- 
mercial nitrous acid, washed carefully, dried in sawdust, and 
rubbed —, Tron goods thus —— eal hoa en 
going any of the usual polishing 0; ions, & t, though not a 
smooth surface, which ma cally Se kept clean; is much better 
than the black or pain surface, and may easily be improved 
by ordinary polishing. Care should be taken not to inhale the 
fumes during the operation with the acids. 

THE Colorado copper smelters, according to an American paper, 
now line their re furnaces with copper plates, in place of clay 
or fire-bricks. A Mr. Cornelius Bennett is credited with the acci- 
dental discovery, in the following manner :—The lining of a furnace, 
whilst in active blast, gave out and caused a side hole in the furnace ; 
he tried to stop it with all the material on hand, but failed, and 
the last and nearest material on hand was a slab of copper, which 
he set upright against the hole, and there it remained, to his 
astonishment, untouched by the fire. Further experiments were 
made, and proved that copper lining lasted longer than any other ; 
and at present their furnaces are lined about 2ft. high, above the 
tuyere, with copper plates lin. in thickness by 24in. in height. 
The ore they smelt is carbonates and oxides, yields 25 per cent., 
and the percentage of matter obtained is about 90 per cent. The 
= have a capacity of twelve tons per day, and use charcoal 
or fue! 

Ar a meeting of the Physical Society, on the 3rd inst., Prof. 
McLeod deseril some experiments he has recently made to 
determine the exact number of vibrations of tuning forks by means 
of the apparatus he exhibited to the society on April 28 last, and 
which was designed for determining slight variations in the speed of 
machinery or other enehegeae Lae awk He has studied two. sets 
of forks belonging to the Physical tory at South pee oy 
and a new set just received from Kénig, and his results exhibit a 
remarkable concordance, the extreme results in the worst set of 
observations on a fork of 256 complete vibrations only differing by 
0°005 per cent., and in a good set they agreed within 000078 per 
cent. Examining the new series from 256 to 512, he found them 
to give from 0°3 to 0°5 of a vibration more than was anticipated, 
but as this variation may be due‘ toa difference between the 
temperature and that at which they were adjusted, he is waiting 
to ascertain what this was. He considers also that the manner in 
which the fork is held has an effect on its vibrations, and he 
hopes. to be able to get some information as to the effect of 
temperature on elasticity.—Dr. Huggins exhibited some artificial 
gems recently prepared by M. Feil, the well-known glass manu- 
facturer of Paris, who has succeeded in crystallising stones of the 
corundum class. Rubies, as well as a topaz and emerald, were, 
according to Nature, exhibited. Dr. Huggins believes that the 
colour is imparted by small quantities of metallic oxides, and that 
the mass is mixed with boracic acid and maintained in a fused 
condition for a considerable period. M. Feil hopes to obtain larger 
om, by maintaining the heat constant for several weeks conse- 
cutively. 
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MISCELLANEA. 
THE new docks at Grangemouth, where the principal shipments 
of Cleveland pig iron take place, are about to be comme! 
THE German Association of Civil Engineers have, it is said, 
decided to petition for the opening of a German Industrial Exhi- 
bition in Berlin, next or the following year. 


THE Mines’ Drainage Arbitrators give notice of their intention 
to make a draft mines drainage award for the levying of a rate in 
the Tipton district of 3d. upon every ton of fireclay and lime- 
stone, and 6d. on every ton of ironstone, coal, slack, and other 
minerals, A meeting of the mineowners and occupiers interested 
in the matter is convened for December 6th. 

Messks. ADDIE AND Sons, of the Langloan Ironworks, near 
Glasgow, offer annual prizes for the cleanest and best kept engine 
at their pits in the various districts. The first prize is £5; the 
second, £3; and the third, £2. These prizes have just been 
awarded in accordance with the award of Mr. James Aitken, jun., 
shipbuilder, Glasgow, the winners being Steward Easten, D. 
Murdock, and Jno. McLade. 

SATISFACTION is expressed that the ruinous practice of pouring 
galvaniser’s waste into the canal, to the injury of the boilers of 
ironmasters and other manufacturers fed with canal water, is 
likely to be soon stopped, as the result of a restraining order which 
on Friday, before the Master of the Rolls, the Birmingham Canal 
Navigation Company obtained against Mr. Lee, manufacturer 
of galvanised iron, of Dronmore Green, Wolverhampton. 


WE are informed by a correspondent, says the American Manu- 
facturer, that the city of Lock Haven offers a cash prize of 20,000 
dols., together with ption from city taxation for five years, 
to any company that will invest 60,000 dols. intheerectionofarclling 
mill, forge, or steel works at that place. Good iron ore is found 
within seven miles, and there isan abundance of timber from which 
charcoal may be made at a low cost. It is stated to be a good 
location for the manufacture of iron plate. 


THE Local Government Board has given its aoe oy 
Union rural sanitary authority, borrowing £17,000, and the Alfre- 
ton local board £10,500, for a better supply of water for the 
township of Alfreton. About twelve months ago, Mr. Coke, 
engineer, Chesterfield, made a careful examination of the district 
for several miles, taking Alfreton as the centre, and found the 
springs issuing from the gritstone rock on the high land to the 
west of the town to afford the best source of supply. The popula- 
tion of the district requiring the water supply is about 11,480, and 
allowing twenty gallons per head per day, a supply will be required 
amounting to 292,371 gallons. The cost of the proposed works is 
£20,000, and when completed they will confer a lasting benefit on 
the Alfreton district. 


At New Cumberland, on the Ohio, a short distance below the 
Pennsylvania line, in West Virginia, Messrs. Smith, Porter, and 
Co. are, says the American Manufacturer, manufacturing fire-brick 
with natural gas, from a well near by. We are informed that this 
is the first fire-brick ever burned without wood or coal. In this 
yard they have nine kilns, all of which they are burning with gas 
from the same well, which also supplies flames to run three engines 
and ten furnaces in drying house; and besides this large consump- 
tion several dwellings are supplied with gas for fuel and lights, 
and still there is a large surplus from the same well, unused except 
from the top of an escape pipe to light up the surrounding country. 
The fire-bricks manufactured in this way are said to be of a 
superior quality ; 55,000 are made daily. 


M. Rasevr recently read a paper before the French Society 
of Civil Engineers on the slipping of the driving wheels of loco- 
motive engines, which he stated he had ascertained to take place 
not only when ascending gradients and when runniug on level 
line, but when descending a gradient. Much: discusrion has 
followed the publication of the paper, but the result of it has been 
the general belief that M. Rabeuf has not observed all the condi- 
tions affecting his experiments. This is supported by English 
engineers, who have stated that the slipping referred to only 
occurs with engines the crank pins of which are not set correctly at 
right angles, so that the coupling rods at one portion of the revolu- 
tion become alternately too short and too long. M. Moncel has 
more recently addressed a note to the Académie des Sciences, in 
which he demonstates the truth of this and the way in which the 
slipping most often occurs. 


THE Heanor auxiliary waterworks shaft, which has only been 
sunk a few yards, has been flooded, so that further operations 
have been for the present stopped. It is not known whether the 
incursion hes been caused by a spring, or simply by a reservoir or 
pool having been penetrated, but the source will shortly be ascer- 
tained, as an engine and pumps are to be put down. In the mean- 
time exertions are being made to draw off the water, but the 
influx is so great that they are attended with very little success. 
The works, when completed, are expected to afford a supply of 
100,000 gallons per day, the present waterworks’ supply being only 
14,000 or 15,000 gallons daily. A more abundant supply has for 
many years been needed, but the inhabitants have been very loth 
to part with their present supply, on account of its rare softness, 
and were so far willing to put up with its deficiency in quantity. 
But the population has so increased of late years, that it became 
absolutely necessary to obtain an increased supply. The estimated 
cost of the new works is £9000 or £10,000, 


A cLarm of £995, made by Mr. Hickman, colliery proprietor, of 
The Delph, Dudley, against Mr. Pearson, of the firm of Harris and 
Pearson, an adjoining mineowner, has just been ccncluded, after 
a four days’ hearing, before Mr. William North, mining engineer 
of Dudley, and Mayor of that town, who had been chosen arbi- 
trator. The plaintiff alleges that in 1874-5 the defendant encroached 
on his mine, and took out about 500 yards of coal, worth the sum 

laimed ti formerly employed by the defendant, have 
sworn that on one occasion, Mr. Jeremiah Skidmore, the defendant’s 
mine agent, took steps to hide an encroachment as the plaintiff's 
surveyor was going down the pit to inspect. Further, that when, 
after much delay, the surveyor did go down, Mr. Skidmore, by 
means of a magnet concealed in his waistcoat pocket, drew the 
surveyor’s dial out of the north, thereby making it appear that 
certain workings were really in the defendant’s b y- Mr. 
Skidmore solemnly denies that he used any magnet, but admits 
that there was a slight encroachment due to the coal overhanging, 
and he assesses the damages thereby occasioned at £30, The 
defendant’s case is that this was the only encroachment. Much 
scientific evidence has been given, and the arbitrator will give his 
decision at some future day. 


EXHIBITIONS will, in all probability, shortly be supplemented by 
some of an entirely new class. In the interests a industry and 
commerce a plan has recently been devised for establishing great 
permanent depositories of patterns in large towns and cities. These 
establishments are, we read in 7rade Marks, intended to offer to 
the producers and consumers permanent centres of intercourse, for 
the purpose of affording visitors, especially importers and exporters, 
the means of informing themselves as to what is being done in 
connection with the industry and trade of the countries in whose 
manufactures they are interested, and in regard to all novelties 
roduced. With this view there will be established shortly in 
mburg, and also in London, permanent exhibitions of the 
rincipal German articles of industry and commerce. In Vienna, 
fikewise, a similar scheme has been projected for some time. The 
plan is looked upon with much favour in Germany. The exhibi- 
tions are to include patterns, designs, models, drawings, Xc. 
Purchasers will have the benefit of being enabled to.referto the 
patterns of goods and manufactures, which are not only to form 











objects of exhibition, but likewise to serve as a basis for 
the transaction of business, and for judging as to the quality of 
the articles shown, as well as of their comparative value in com- 
petition with what is produced elsewhere. 
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HORIZONTAL ENGINE AND PLATE-BENDING MACHINE, 


MESSRS. JAMES BENNIE, GLASGOW, ENGINEERS, 
(For description see page 367.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
P. —Madame Bo R dela 
Che ty par ty .~ pba oe 


VI 
LEIPSIC,—A. TwizTMeveER, 


NEW YORK.—Tue Witmer and Rocrrs News Company, 
81 Beekman-street. 


TO CORRESPONDENTS. 
*,° In order to avoid trouble and confusion, we find it necessary to 





emcee eee 








inform ts that letters of addressed to the 
publi and intended for insertion i, this column, mus i al 
cases, nied by a large envelope legibly dit by the 
San tb tee ane ing @ stamp, in order that 
answers us may be to their destination. No 
notice will of which do not comply with 
*,* We cannot undertake to return drawings or manuscripts ; we 


must therefore request correspondents to keep copies. 
R. N. B.—No. The design would not in that case be an “ original” design. 
R. &.—Mesers. Bastons and Anderson, Brith Ironworks, Kent, may be able to 


supply what you want. ’ 

B, W.—The publisher makes an additional charge of one shilling wpon 
advertisements, replies to which are to be add’ to Tue Exoineer Office. 
This charge covers all cost of receiving and forwarding. . 

W. B.—Jt would be dificult to maintain a patent [for such a combination, 
and we are at a loss to see how such a pump be used to extract the air. 
A vacuum could not be maintained in the way shown in your sketch, _ 

K. axp Co. (Amsterdam)—You will jind the information you require 
respecting the recent trials, by the Royal Agricultural Society, of self- 
= H sind in Tux ENGINEER August 17th, page 114, and August 31st, 

47. 


page 

Enquiner.— When the sofety valve and regulator are closed so that no steam 
escapes the water is very nearly at rest and but little ebullition goes on, 
but when the engine is in ropid motion it is probable that the water is 
nearly in a condition like foam, as a result of violent boiling. 

J. C.—It would be quite impossible to say with preeision what the cost of the 
block system is. It must vary with circumstances, the proximity of the 
block stations being, of course, a factor of great importance. The figures 
given in your note are probably right as fur as go. The signal 
apparatus with its appliances at the new station at York have alone cost 


£11,000. 

J. Y. (Acerington).—The cause of the phenomenon to which you refer has 
not been dejinitely ascertained, You will jind some information in 
the correspondence which took place in Tue ENGINEER, vol. xxxvii., 
1874, special reference may be made to vol. xxxviti., 3rd July, 
page 2; 17th July, poge 52; 11th Sept. 197; 25th Sept., page 231. 
solid sphere of cast iron dropped into molten iron of a similar 

uality does not float, though it will rise to the surface when it has become 
ighly heated and has its shape altered by the melting off of the part which 

lay uppermost at the bottom of the vessel containing the molten iron. A Jlat 
disc, or similar sha, piece, on the contrary, floats with the greatest 
persistency, thus showing that the relation of surface to contents is an 
important element in the cause of jloatation, 
SPANISH RAILWAYS. 
(To the Bditor of The Bngineer.) 

Sir,—Will you kindly allow me to ask, through the medium of your 

per, for the following information, viz.: First, when and where was 
first railway made in Spain? Secondly, who were the promoters, 


and who carried out the making of the lines? And, Thirdly, if the 
gentlemen are still alive, and if so, where at the present time residing ? 


Great Northern Railway, London Station, Nov. 14th. 


VERITAS, 


LEATHER GEARING, 
(To the Bditor of The Bngineer.) 
Sir,—I should be much sitiend if any of your readers could inform me 
whether toothed wheels with leather teeth for the suppression of noise 
are made, and by whom ; or, if not a commercial article, how should they 


be made? =—_— ERVES. 
TANNATE OF SODA. 
(To the Bditor of The Engineer.) 

S1r,—In reply to “ Incrustation’s” inquiry, we beg to bs Ay oy we are 
mckers of the abovearticle, in an improved form to that which is usually 
sold, As chemists we pal pr pony it has no effect whatever 
upon metallic surfaces, which we need not say is not the case with many 
articles in use for boilers. Coorer AND SMITH. 

Clarence Works, Morville-street, Birmingham, 

November 19th. 





SUBSCKIP TIONS. 


Half-yearly . 
Yearly (including two double numbers).. .. .. £1 Od. 
oceur, an extra charge of two shillings and sixpence per annum will 
bemade. Tue Exoinear is registered for transmission abroad, 
Cloth Cases for binding Tax Enuinerr Volume, price 2s. 6d. each. 
The following Volumes of Tur Enoineer can he had, price 18s. each—Vole. 
8, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43. 
ign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Toe ENGINEER ly and post-free. Sub- 
CE ee eee an be accompanied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 
Kemsttance by Post-ofice Order. — Australia, yy Be | British 
Colum) British Guiana, Canada, head of Good Hope ‘k, > 
France x only), Germany, Gi tar, Ini taly, —, 
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ADVERTISEMENTS. 
@,° The charge for Advertisements ef four lines and wnder is three shillings, 


one shilling. The line a an adver- 
i wagusares Gn tndh Gr care the canige te tin ehidtiage inch. All 
tingle y must be accom stamps in 


ADVERTISEMENTS CANNOT BE IsseRTED UNLESS De.ivenep serons 81x O'CLOCK On 
Tuvnspay Evenmo im sace Wars. 
*,* Letters relating to advertisements and the ishing department of the 
are to be addressed to the Publisher, Mr. George Riche ; all 
be addressed to the Bditor of Tar ENGINEER, 168, Strand, 














MEETING NEXT WEEE. 
Tae InatiTuTion or Civit Exornrers.—Tuesday, Nov. 27th, at 8 p.m.: 
Renewed discussion “ On the Progress of Steam Shipping.” 











DEATH. 
On the 18th inst., at his residence. 12, Wimbledon Park-road, Wands- 
worth, in the sixty-ninth year of bis age, Mr. Eowarp Dixon, J P., 
M.L.C.E., late of Southampton. 
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STEEL FOR SHIPBUILDING. 

THE enormous strides which have been made during 
the last few years in the manufacture of steel have almost 
meet removed the soyoen te inn formerly were 
u against its employment for shipbuilding purposes, 
Long ago it was felt that’ if steel could only in made 
so as to be thoroughly depended upon, and at a moderate 
cost, it would become a most valuable material for ship- 
building, both on account of its great ductility, and from 


the addition which might be made to the ing power 
of ships in consequence of the weight of scantlings 


being fully 20 per cent. less than that of iron of equivalent 
stre Unfortunately, however, the difficulty of 
securing twin ay A of quality, and the great amount of 
nursing required during manipulation to prevent it from 
altering in its quality while sm punched and sheared, 
as well as the necessity of annealing it afterwards in order 
to reduce it to its original temper, Ties hitherto debarred 
shipbuilders from freel Pacer ata it. The 

its use was discussed as long ago as 1868, by the Institution 
of Naval Architects, on which occasion Mr. Rochussen, of 
the Hoerder Iron and Steel Works, Westphalia, in his 
remarks on the subject, expressed an opinion which we knew 
him to hold, and penne with justice, that steel was not 
reliable, and not homogeneous, and that people who have 
spent a life in su ully treating iron, point with scorn 
at a steel plate which has split or snapped under circum- 
stances where iron would not have sustained any injuzy. 
Thus, steel yards have snapped in the truss, topmasts split 
in the fid holes, plates cracked on asharp curve, and, saving 
the possibility of bad material inherent to all human pro- 
duction, the quality of the steel may for all that origi- 
nally have been unimpeachable. Steel had to be saved 
from its friends. The belief in its breaking strain was at 
first, unfortunately, based upon the knowledge of tool steel, 
and it was not uncommon to specify in construction steel 
equal to 42 tons to 45 tons per square inch. Happily, 
proper attention has been more recently paid to the 
peculiar natme of the material. Dr. Siemens has rightly 
pointed out that it is necessary that those who use it 
should know what it is, “for,” he says “ we hear of com- 
parative results of steel and puddled iron as produced 
in one furnace and another furnace, and one would 
naturally come to the conclusion that steel was a definite 
compound, varying only as regards quality. But steel in 
the form of a needle, an edge tool, or a punch, is of a 
hardness approaching that of a diamond, and steel in 
the form of a spring is of an elasticity unequalled by 
any other metal, or any other substance in nature. 
Then, again, steel in the form of a rolled plate is, with 
few exceptions, the toughest material in existence, tougher 
than copper or wrought iron, and can be moulded into 
almost any shape in a cold condition. It is therefore of 
pri importance that you should understand first of all 
what quality of steel you have to produce, and that its 
manufacture and use in construction should be carried on 
with superior intelligence.” 

Special attention seems first to bave been directed 
to steel for ship plates at Creusot and Terre Noire, 
and the confidence of the French Government in 
it was gained to such an extent that they em- 
Er it throughout the hulls of their ironclads 

outable, Tempéte, and Tonnerre, with the exception 
of the outer bottoms and rivets, which were made of iron. 
But Mr. Barnaby, in his paper on “Iron and Steel,” read 
before the Institution of Naval Architects in 1875, pointed 
out the extreme amount of nursing which was required in 
its manipulation, and quoted from the pamphlet written 
by M. Barba, Jngénieur des Constructions Navales at 
L’Orient, and published the same year, in which it is 
stated that “if it is impossible to work the plates without 
hammering, or without local pressure of great severity, or 
if the curvature given is considerable, it is necessary to 
proceed with care and skill to avoid ruptures in the course 
of the operation. The hammering ought to be done with 
light blows, delivered over as large a surface as possible ; 
and the curvature ought to be produced not at once, but 
by successive stages.” Commenting on this, Mr. Barnaby 
very pertinently remarked that a material which needed 
such care in its treatment would stand but a very poor 
chance in an ordinary shipyard, and concluded by chal- 
lenging the steel manufacturers in this country to produce 
a material which we could use without such delicate manipu- 
lation and so much fear and trembling. This challenge 
was taken up by many manufacturers, with the result 
that a contract was given to the Landore Siemens Steel- 
works to supply steel plates and angle bars for the Iris and 


uestion of 


» | Mercury, building at Pembroke. This material was sub- 


jected to the ordeal of a series of most severe tests, which 
roved the extraordinary ductility of steel manufactured 
y the Siemens-Martin process; for these experiments may 
be taken to apply equally fairly, not merely to Landore 
steel, but also to that manufactured at Bolton, Sheffield, 
Workington, and Glasgow. Although in the production 
of very mild plates and bars the Siemens-Martin process 
was at first the more successful, equally good results have 
been since obtained in Bessemer converters, and indeed at 
Bolton, where both processes are in operation, the Besse- 
mer converter is preferred to the open hearth system. 
This mild steel is endowed with some peculiar charac- 
teristics, which render it more fitted for shipbuilding pur- 
poses than even best best iron. In the first place, its 
tensile strength is about 30 per cent. greater than that of 
best best iron, and it has much greater ductility and uni- 
formity, together with a capability of application to any 
of the purposes to which Lowmoor or Bowling iron have 
been ie such as flanged garboards, keel plates, bow 
c. Then, again, it is equally strong both along 
the plate, and it is said to be infinitely less dis- 
tressed by punching closely-spaced lines of rivet holes, 
even when not annealed, than any iron would be, Of 
course it is an advantage to anneal the plates after working 
and bending them, but it is.by no means absolutely neces- 
sary, as has been sufficiently proved by the quenching tes 
which consists of heating the plate to a cherry red, an 
then plunging it into water. Its beautiful surface and 
freedom from exterior defects also renders this mild steel 
peculiarly applicable for the outside plates of vessels, and 
a series of experiments made by M. Gautier at Terre 
Noire, extending over about three years, established the 
fact that when exposed to the action of sea water mild 
steel suffers from corrosion only in the proportion of 60 
to 140, when compared with the effect of similar treatment 


upon iron plates. 





The only matter which has to be specially attended to in 
the employment of steel in shipbuilding operations is 





melding, which requires great care and experience if 
the welds are of any length— several heats being re- 
quired—otherwise the same treatment as that given to 
ordinary iron plates is quite sufficient. For the construc- 
tion of the . sides of men-of-war, and for torpedo 
boats, mild stee the great advantage of standing 
the fire from Gatling guns and rifles much better than iron 
of equal thickness. So far, we see that the advantage of 
mild steel over iron for ships is undoubtedly very great, 
and the only question on which its further employment 
will depend is the matter of cost of production. Hitherto 
the price of steel has been so high, that the saving in weight, 
and consequent increase of cargo-carrying power by 
reduction of scantlings, has hardly been sufiicient to 
compensate for original increase of cost of construction. 
The improvements, however, which have been made in its 
manufacture have also been in the direction of simplifying 
the process of production, and therefore reducing the cost. 
Already mild steel is much cheaper than Lowmoor and 
Bowling iron, and hopes are held out by the manufac- 
turers that as the demand increases they will be able 
to reduce the price much more. That this material has at 
last been brought to such a state of perfection, combined 
with cheapness, as to make its application to mercantile 
ships desirable, has now been recognised by Lloyd’s 
Registry. We last week published a report they 
received from their chief surveyor and his assistants, 
together with notice of a set of regulations they have 
passed for classing ships built of steel. Hitherto all 
steel ships have been classed as “ Experimental,” but we 
are now glad to see that they are to have a regular class, 
for we cannot help thinking that the “Experimental” 
classification helped to kill the use of steel in 1868, 
and materially kept back its improvement. 

A general reduction of 20 per cent. in the thickness of 
plating, frames, &c., is to be allowed in future in steel ships, 
and iron is only to be used for rivets, keel, stern, stern- 
post, rudder, pillars, girders, and top of inner bottoms 
of the usual size, but no other parts without the specie! 
sanction of the committee. The surveyors will have, 
however, to exercise great care and attention in this re- 
duction of scantlings to make ample provision by means 
of stiffeners against buckling. This we have no doubt 
they will do, and steel will now have, we trust, a fair field 
poe » no favour. But we would impress upon the manufac- 
turers in this country, that perfect as the mild steel is 
which they are now producing, they must by no means be 
content to rest upon their work, for as M. Gautier’s able 
pores at the last two meetings of the Iron and Steel 

nstitute show, the French makers are still rapidly 
advancing, and with the great advantage they possess in 
having the most suitable ores at hand, are likely in the 
long run to outdistance our makers unless the latter look 
well to their laurels, That there is a great future for 
steel in shipbuilding is now evident, and we must con- 
gratulate the Admiralty in taking the step they have done 
in initiating its use, and placing the results of their 
experience so unreservedly at the service of private ship- 
builders, which undoubtedly had much to do with bringing 
on its improvement to its present state. It must not be 
forgotten, however, that there is steel and steel, and the 
greatest caution will be required on the part of makers 
and purchasers to secure a satisfactory result. Steel has 
failed disastrously more than once as a material for the 
construction of ships, and although nothing of the kind 
need occur again, it must always be borne in mind that 
steel is a peculiar material to deal with, and very unlike 
iron in its behaviour. 


FOREIGN COMPETITION, 

In our last impression we published a letter from Lord 
Bateman, which had ap in the Times a few days 
before, and in an article on “ Free Trade and Protection” 
we commented at the same time on Lord Bateman’s letter. 
The Times of Monday, the 19th inst., contains a very 
remarkable article on foreign competition, apparently in- 
tended to some extent asa reply to Lord Bateman and our- 
selves. We have not space to reproduce this contribution 
to the science of political economy, but we can very easily 
explain its popes. The writer begins by calling atten- 
tion to the fact that “acry is raised that trade is being 
destroyed by foreign competition. Every bale of goods. 
o: ton of ironwork which comes from a foreign country 
into England, ‘at a lower price than the same articles 
could be produced at home,’ is made the text of a dis- 
course on the decline of English manufactures ;” and the 
object of the writer is to show that in raising this cry 
Englishmen are entirely in the wrong—that foreign com- 
petition does us little harm ; and not content with these 
startling statements, he winds up by asserting that if we 
lost the whole of our foreign trade to-morrow we 
should be very little the worse. To the arguments 
which he adduces to support his propositions we shall 
come ina moment. Before doing so, however, we may 
as well point out that he has misapprehendel or mis- 
stated the nature of the “cry” about foreign competition 
which is no doubt heard now and then within our shores, 
The foreign competition which is to be feared does not 
employ itself in sending bales of goods or tons of ironwork 
into this country. It operates to exclude our exports from 
other countries. Thus, for example, when America supplies 
to Australia goods which we used to supply, and now 
supply no longer, foreign competition has done us an 
injury, not by forcing its goods upon us, but by preventing 
us from selling our goods to other people, which is a very 
different thing. Our contemporary next endeavours to 
show that we have really no more reason to complain of 
bad times than our neighbours, because trade is bad all 
over the world, and continues -—“ But, apart from direct 
arguments as to the causes of the present depression in 
trade, we think it may be useful to inquire into the 
meaning of the words sv freely employed. What would 
happen if English manufacturing were ‘declining’ to any 
material extent and foreign manufacturing beginning to 
take its place? What would be the loss of income or 
transfer of labour and capital involved? If people were 
acgustomed to measure their words in such discussions, or 
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realise to themselves what they mean, a good deal of loose 
talk would be prevented, and a juster and more practical 
view formed of the economic incidents of the hour.” Let 
us see how just and practical are the views of our 
contemporary. 

He starts with the assumption that the earnings of the 
people of the United Kingdom approximate to, if they do 
not exceed, 1200 millions sterling per annum, and we find 
a little further on, that he uses the word “ earnings” 
in the sense of income, and he quotes Mr. Dudley 
Baxter to show that there is “some sanction beyond mere 
conjecture for putting the uggregate income of the country 
at 1200 millions.” The italics are ours. He then proceeds 
to askhow much of this income is derived from our foreign 
exports, and says :—“ We perceive at once that instead of 
these exports being our main business, it may be doubted 
if they contribute more than an eighth to the total, and 
he satisfies himself that the probable maximum income 
directly derived from our exports is no more than 
140 millions per annum. This sum is so. insignifi- 
cant, as compared with the 1200 millions of income 
which we really possess, that it may be regarded 
as of small importance, consequently we are not wise 
as a nation to worry ourselves about foreign compe- 
tition. This is the sum and substance of our contempo- 
rary’s very remarkable argument. An erroneous assump- 
tion completely vitiates the value of an article which is in 
some respects well worthy of consideration on grounds 
totally different from those which induce us to deal with 
it here. This assumption is that the national income 
is accurately represented by the 1200 millions to 
which he refers. The income of a country can only be 
derived from three sources—home-grown agricultural pro- 
duce, indigenous raw materials, and labour. It cannot for 
a moment be pretended that the agricultural produce of 
the United Kingdom is worth anything like 1200 millions 
of pounds per annum. The raw materials which we raise 
from the earth consist principally of coal and metals. They 
cannot be obtained without labour, and this must be paid 
for; so that it is only in a restricted sense that coal, and 
iron, and copper used at home can be regarded as income. 
Labour is no doubt a source of wealth, but for our pre- 
sent purpose it cannot be treated as income. The mistake 
made by our contemporary lies in confounding the inter- 
change of money and commodities among the inhabitants 
of Great Britain and Ireland with income. By judicious 
manipulation it would be quite possible to make the annual 
wealth of this country appear to be much more than 1200 





millions. Let us suppose, for example, that a manufac- 


turer receives £10,000 for goods sold every month ; | 
it may be said that he has an income of £120,000 a year. | ‘ : 0 
| Board intend to begin by charging nothing for it, though 


If he pay away precisely the same sum to a thousand 
workmen it may be said that they have an income of 
£120,000 a year. Now, let the manufacturer pay income 
tax on his £120,000 and the men pay income tax on their 
£120,000, and a reference to the returns will give figures 
going to show that the income of the two, that is to say, 
of the men and the master, is £240,000 a year, and yet it 
would be quite possible for the master to lack the neces- 
saries of life all the time, while his men were barely 
removed from starvation. By carrying this svstem of 
manipulating figures out on a great scale, the wealth of a 
nation may be made to appear enormous. The truth is 
that the income tax on which Mr. Dudley Baxter bases 
his calculations represents not the national income, but a 
percentage paid every time money changes hands, and conse- 

uently increasing or diminishing in amount not only with 
the quantity of money incirculation, but with the frequency 
with which it changes hands, or, in other words, with the 
rapidity of its movement. 

e argument that because our income from exports is 
small, we need not much regard it, totally misses the 
truth. If Great Britain were self-sufficing, that is to say, | 
able to obtain within her own shores all that she needed, 
then indeed we might look with comparative indifference 
on foreign competition. But in point of fact we are not 
self-sufficing as a nation by at least 140 millions per 
annum. If we cannot export, that is to say, sell to other 
countries at least 140 millions of pounds worth per annum, 
we cannot pay for the bread, meat, tea, and sugar, which 
are necessaries of life to our present population. It has 

- been estimated, for example, that we shall have to pay in 
1877-8 no less than 100 million sterling for corn alone. 
We do not guarantee the accuracy of the figures ; it is 
enough that a very large sum must be paid. Whence is 
this money to be derived? In 1876 we imported 8 
to the value of 375 millions. How were these paid for? 
Whence does our money come? It cannot come from 
the sale of our home-grown agricultural produce; it cannot 
be had from labour expended on the production of goods 
used at home. If all the cotton mills in Lancashire 
were going full time and supplying calico to be worn by 
Englishmen and English women, it is obvious we should 
not be the nearer to obtaining an ounce of American 
wheat. A moments reflection will show that we can only 
obtain the bread we want by the sale of coal or iron, or of 
goods the value of which has been enhanced by the labour 
bestowed on them. America may send us cotton to be 
manufactured, receive it back in the shape of calico, and 
give us wheat in payment for the labour we expended 
upon it; and in this way labour will be a source of income. 
But let foreign competition operate to such an extent that 
we can no longer sell our coal, our iron, and our labour, 
and from whence is the bread and meat, and tea and sugar 
to be derived, which we actually must have if our present 
population is to exist? Unless this question can be answered 
satisfactorily it is vain to say, as the Times does, that the 
total loss of our export trade “ would make us no worse, 

robably, than the reimposition of the taxes which have 
se remitted during the last twenty years.” 

It is for these reasons that thoughtful men look with 
alarm on foreign competition. They know that unless we 
can exchange our coal, our iron, and our labour for corn, 
we must as a nation suffer hunger. No amount of asser- 


tion that we have a splendid income will get over this fact; 





no interchange of money and goods among ourselves will 
in the least avail us in the endeavour to compensate for 





the lack of power to grow at home all the food we need. 
On the ibility of selling every year to foreigners some, 
thing like 150 millions of pounds worth of » iron, and 
labour, depends not: only the comfort of millions, but the 
very existence of many thousands of our poorer population, 
England’s export trade has made her great, and wealthy, 
and populous; without it she must sink into comparative 
poverty, however large her nominal income may be. 


PROJECTS FOR SUPPLYING LONDON WITH WATER. 

Tue Parliamentary notices issued by the Metropolitan 
Board of Works throw some further light on the nature 
of the plans by which it is proposed to give London 
the benefit of a supplementary supply of water. In the 
scheme laid down by Sir J. Bazalgette, Mr. Bramwell, 
and Mr. Easton, it was arranged that there should be 
four elevated reservoirs, each supplied by means of 
two pumping stations. The Parliamentary notice only 
specifies three reservoirs and six pumping stations. The 
sources of supply are widespread, extending from Chels- 
field and Eynsford, in Kent, to Epsom, in Surrey, and 
Denham, in Buckinghamshire, besides including the 
famous springs at Grays, in Essex. A matter of con- 
siderable interest to the inhabitants of the metropolis is 
that which relates to the mode of introducing the supple- 
mentary supply into the houses. In the first place, 
the Act to be obtained is “to require the Board to afford a 
supply of water to every dwelling-house within the metro- 


polis now supplied with water by any waterworks company, | f 


or which may be so supplied at the time when the works 
of the Board shall be in operation.” The “ necessary cistern, 
connecting pipe, and other apparatus” required for intro- 
ducing the new supply, is to be furnished “ free of charge,” 
but is afterwards to be repaired and maintained at the 
expense of the occupier. Such is to be the law, should 
Parliament pass the forthcoming bill, in the case of 
dwelling-houses already existing ; but in respect to houses 
erected at a subsequent period, the cost of providing the 
aforesaid appliances is to be borne by the owner, and not 
by the Board. One part of the bill is intended to 
“impose a condition and obligation upon all persons who 
may be supplied with water by the Board to take a supply 
of water from the waterworks company.” If the Board 
alone supplied water, the occupier might be tempted to 
take too much, and hence, where the Board lay on their 
supply, it must either be preceeded or followed by the 
water of the company, which is to do the rough work of 
the house. If there are any houses to which the company 
has not laid on a supply, it may be presumed that this is 
in some out-of-the-way place which it might be very expen- 
sive to serve. As for the water itself, it would seem that the 


whether they will continue to be thus generous is not 
quite clear. Of course the water will have to be paid 
for somehow, and, if there is no specific water rent, the 
cost of the whole affair will be thrown on the rates. On 
this point it is observable that the bill isto give the Board 
power not only to levy a general rate upon all rateable 
property within the metropolis, but “also to levy and 
receive a special rate, or special rates and charges, for and 
in respect of water supplied by the Board under the | 
bill.” 

To what extent these provisions have been discussed in 





the private committees of the Metropolitan Board we do 
not pretend to say ; but it is remarkable that so sweeping 
a measure should have been decided upon after being | 
ublicly discussed at only one public meeting of that body. | 
us four hours of open discussion served to commit the | 
Board not only to the general scheme of a supplementary 
water supply, but also to the various important details 
respecting the mode of introducing the supply. It is true 
that the Board were driven up in a corner with regard to 
time. They were called together at four days’ notice 
to decide on the water question, and when they 
met there were only two days intervening before the 
notices were required by law to appear. But this 
dilemma need not have arisen, An unaccountable 
delay had been allowed to intervene. General Sir W. 
Codrington endeavoured to hasten the appearance of the 
report from the Works Committee, but in vain. Following 
this delay there was the final phenomenon of a small 
attendance, only thirty members being present to vote out 
of a total of forty-six. The majority was as small as it 
well could be, seeing that it was only four, including the 
private vote of the chairman. Sixteen members were 
absent when the division took place, and there were only 
seventeen votes for the bill. Had the sixteen members 
aforesaid been present and voted against the scheme, it 
would have been rejected by a majority of twelve. All 
the absentees may not have been opposed to the measure, 
but we may infer that the greater portion of them were 
not disposed to vote for it. The City authorities, we 
observe, are careful not to commit themselves to the 
scheme, and prefer for the present to maintain a policy of 
“masterly inactivity.” 

In addition to this scheme for a supplementary supply, 
the Metropolitan Board go before Parliament for power to 
“buy up” the water companies. On this point very little’ 
was said the other day, but a good deal will have to be 
said before the little purchase is effected. Of course, the 
water companies will fight for their existence, unless they 
are conciliated by a good round sum, sufficient to satisfy 
the shareholders and compensate the officers. The water 
companies have no desire to exist apart from dividends; 
but they will die hard, when they do die, seeing that they 
will fight for the sake of getting the best ible price. 
In other words, they will sell their lives as dearly as they 
can. But scarcely anybody expects that the catastrophe 
will take place in the coming session. As for the sup- 
plementary water scheme, we fancy that the water 
companies — to use plain terms — will “make such 
fun” of it before the Parliamentary committees, that 
neither Lords nor Commons will have the courage to 
endorse the project. There is also a serious side to the ques- 
tion, both in respect to engineering and financial elements. 


| pressure. 





The pro reaking-up of the foot-pavement will of 
itself make a lively impression on our legislators, who will 


be ready to ask where the public are to go to while the 
works are in progress. 

There were rumours at the special meeting of the 
Board that the water companies were preparing impor- 


tant combinations, Something of this sort has since 
come to pass, though the only Parliamentary notice of the 
kind is one in which the Southwark, the Lambeth, and the 
Chelsea companies are specified. The projects for a “South 
London (Spring) Water” a which is to have its 
own wells, pumping stations, and reservoirs, for the purpose 
of supplying water to a number of districts about the 
southern parts of London, extending from Deptford, Lewis- 
ham, and Beckenham, to Wimbledon, Richmond, and 
Kingston-on-Thames, going as far south as Croydon, and 
extending into Lambeth and Camberwell. The company 
seeks for power to sell or lease its undertaking to the three 
companies already named, or to any other company, or to 
the Metropolitan Board, or, in fact, to anybody, and also 
asks for powers of amalgamation. In short, this inchoate 
company asks for almost everything it can possibly ask for, 
whether in the shape of selling, buying, amalgamating, 
co-operating, or supplying. There is another scheme talked 
about, but it will have no footing in Parliament in the 
ensuing session, though it may perhaps be heard of. It 
isa scheme said to emanate from the New River Company. 
and consists of a plan for placing London in the hands of 
three companies, with some kind of central board. to 
govern the whole. This, however, is in nubibus, and, so 
ar as we can see at present, it may as well remain so, 

The idea that the supplementary scheme of the Metro- 
politan Board will give greater security against the ravages 
of fire is doubtless expected to have weight in the delibera- 
tions of Parliament. It has, indeed, been asserted that the 
report of the Select Committee on the Metropolitan Fire 
Brigade has served to spur on the Board in dealing with 
the water question. The recommendation that the Fire 
Brigade should be transferred from the Metropolitan 
Board to the Commissioner of Police is alleged to have 
caused a feeling of alarm at Spring-gardens. Hence the 
present scheme provides that the pure water to be furnished 
for drinking purposes shall be supplied under pressure, so 
as to feed the hydrants which are to be planted along the 
mains on each side of the street. If London is not properly 
protected against fire at the present time, the fault does 
not rest wholly with the water companies. When 
the Pantechnicon was burned down, there was a great 
outery because the Chelsea Company did not have a large 
main close to the burning building. The cost of providin 
such a main would have been £800, and the entire annu 
payment received by the company for water supplied. to 
the Pantechnicon was simply two pounds. Granting that 
the companies are morally bound to consider the risks of 
fire, there is the fact that a 36in. main carrying the supply 
of the Grand Junction Company was within reach when 
the Pantechnicon was in flames. The officials of this com- 
pany were at hand, and called the attention of the brigade 
to the fact that here was an enormous supply of water at 
their disposal under considerable pressure, but, neverthe- 
less, the brigade declined to make use of that supply, 
apparently for the reason that the pressure would 
burst the hose. When the great fire was raging at the 
City Flour Mills, the mains were charged with the 
water of the New River Company, under an immense 
But the intervention of the engines was con- 
sidered necessary, and the benefit of the pressure was lost. 
For some reason or other the Metropolitan Board have 
never co-operated with the water companies, and the 

resent supply has never been turned to the best account. 

he Corporation are certainly showing a different spirit. 
The City authorities are placing hydrants on to the New 
River mains, and will probably be found in some degree 
independent of the Metropolitan Fire Brigade. At thie 
same time the New River Company are extending the 
limits of the constant supply. As their water is of good 
quality, the City will thus be placed in the possession of 
all that is promised by the dual scheme of the Metropo- 
litan Board. It is, therefore, no great marvel that the 
authorities of the City display some lack of enthusiasm in 
respect to the plans of the Metropolitan Board. 





RECORDING TELEPHONES, 

Tue world has scarcely been startled by the introduction of 
the telephone when a new surprise is announced. We learn 
from the United States that Mr. Edison, a gentleman well known 
for his scientific attainments, has devised a means by which the 
utterances of the telephone may be put on record, and it will 
thus become possible to reproduce years hence, not only the words 
but the very inflection and tone of voice of individuals long 
dead. This is surely the most remarkable thing yet performed 
by electrical science. The method by which this result is to be 
produced is extremely simple. A speaking tube fitted at one 
end with a mouthpiece bas at the other a metallic diaphragm— 
that is to say, a miniature drum head—which vibrates powerfully 
under the influence of the human voice. Attached to the centre 
of the diaphragm is a point, which acts against a small strip of 
paper drawn slowly under it by clockwork, as in the well known 
Morse recorder, When the apparatus is in action, if anyone 
speaks through the mouthpiece the strip of paper will be 
indented by the fine point. A> somewhat similar instrument in 
which a point is fitted to an exceedingly delicate diaphragm is 

ttached to a teleph If now the prepared paper bedrawn under 
this second point it will cause the diaphragm to vibrate precisely 
as though it were spoken to, and the result is that the telephone 
is put into action, and the sound of the original voice reproduced 
as often as may be desired, so long as the paper lasts. Think 
what use might be made of such an instrument in treasuring up 
the accents of a great orator, such as Mr. Gladstone or the 
Rev. Henry Ward Beecher. The notes of a prima donna can be 
put on record, and it may yet be possible to compare the voice of 
Patti with that of a songstress now unborn. It is confidently 
asserted that Mr. Edison has already achieved such success that 
he jails only in recording the finer inflections of the voice. A 
few weeks since the world would have pronounced the whole 
idea of such an invention as fit only for the brain of a writer of 
fairy tales, but after the telephone all things appear possible in 


telegraphy. 
THE INFLEXIBLE. 
TxE Inflexible Committee has invited Mr. Reed to attend 
before it and give evidence. Mr. Reed has declined and has 
given his reasons in a letter, from which—incredible as it may 
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seem—the following is an extract :—“I am sorry to say I feel 
very reluctant indeed to attend the Committee after the lapse of 
so long a time since its appointment, and L beg leave to request 
that you will take the earliest opportunity of bringing my 
feelings in this respect to the notice of the Committee. The 
fact is—and I trust the committee will excuse me for saying 
frankly what I feel—it appears to me that the principal objects 
with which the Committee were appointed by the Government 
in deference to the wish of Parliament have been more or less 
frustrated by delay, from which delay I am very anxious to keep 
myself wholly disconnected. I cannot understand how it can be 
possible for the Committee now to report upon the Inflexible 
and the two similar ships with the same freedom or in the same 
satisfactory mannér as if their report had been made within a 
few weeks from the date of the Committee’s appointment. 
These ships have now been in progress for four months since 
that appointment, receiving in so far as the later months are 
concerned, so much sanction from the Committee as is involved 
in their silent concurrence with what has been doing. Having 
been present at every debate in Parliament on the subject, I 
feel that the Committee was appointed for the purpose of promptly 
deciding whether the Inflexible and the similar ships were or 
were not exposed to the risks which I and others apprehended, 
and for deciding this on grounds which were well known, well 
established, and received general acceptance. By turning more 
or less aside from these grounds, and allowing several months 
tc pass away in the pursuit of experiments of a novel character, 
and such as no aout architect has ever made in determining the 
qualities of a ship, I cannot but fear the Committee have, what- 
ever may now happen, failed to respond to the desire of Parlia- 
ment. That being, as 1 think, the case, I doubt if I should act 
prudently in taking any step which would appear to be—and 
would, in fact, be to some extent—a participation in the further 
proceedings of the Committee.” Mr. Reed has brought grave 
charges against the responsible advisers of the Admiralty, and, 
at his instance, a Committee has been appointed to consider 
whether or not there is any foundation for those charges. So 
far Mr. Reed’s statements have been practically ex parte. 
Offered now the opportunity of repeating them before a board of 
skilled experts, and of submitting himself to close questioning 
upon them, Mr. Reed is scarcely wise in declining it, and preferring 
to promulgate his opinions through the press, and from his 
place in Parliament. Does Mr. Reed realise that by his present 
determination his position as a critic of the Committee’s report, 
when that shall come to be published, will be at least uncertain ? 


STEAM ON COMMON ROADS, 


Some at least of the magistrates of Kent are unable to accept 
the inevitable with the grace which experience proves would 
be evidence of greater wisdom than the occasional useless 
attempts to resist the adoption of improvements demanded 
by modern requirements. When the use of steam for any other 
purposes than for driving mills or factory machines was an 
entirely new thing, the opponents to its application to railroads, 
or even more to common roads, had some slight show of reason 
or their side ; but with the now almost universal assent to the 
absolute necessity for steam power on common as well as on 
rail roads, it is somewhat surprising that a number of magis- 
trates should be found to support a proposition which would 
practically in their district render the use of steam impossible 
in face of the restrictions which it would impose. Now that the 
steam engine is an acknowledged necessity, and is permitted to 
run in the streets of several of our large towns, is in common use 
on Parisian and American street tramways, and the gradual 
increase in its application for both tramways in streets and along 
the sides of high roads, as now common in France and Germany, 
or as a traction engine on our country roads, is seen to be irre- 
sistible, it certainly seems strange that the magistrates of Kent 
should support a recurrence to the old rule, which demanded 
that traction engines should only run on country roads between 
midnight and eight in the morning. Colonel Groves made this 
proposal at the meeting of the magistrates in the Sessions House, 
Maidstone, on the 23rd ult., because certain country roads, pre- 
sumably near Maidstone, are so narrow that “ it is impossible for 
a carriage to pass an engine or to turn back.” If the roads are 
so narrow as this, one would think that inconvenience must also 
be felt when a large wagon loaded with straw, or when a horse- 
rake or drill, most of which are very much wider than an engine, 
has to be passed. These, however, are not steam engines, and 
the magistrate does not shy at them ; but we should have thought 
it would have vecurred to Colunel Groves that, instead of trying 
to make the traffic accommodate, or rather reduce itself to 
these narrow roads, his labours would have been much better 
employed in seeking to get the roads widened to suit the require- 
ments of modern traffic, for it is of course useless to kick against 
the adoption and working of an implement which the altered 
conditions of trade render absolutely necessary. Land is usually 
available enough a few miles from towns, and this is where, 
strangely, the roads usually are narrowest. The cost of widen- 
ing these roads would most often be very small, and many 
of them would be wide enough if drain pipes were laid in the 
side ditches, and the latter converted into road room by filling 
them up. The best advice, therefore, that can be given to those 
who complain of the above inconvenience, is that they should 
seek to remedy it by setting about to accomplish an improve- 
ment which will have to be effected sooner or later. Another 
objection made at the same time was to the shoes with which 
the wheels of traction engines are commonly shod, and which it 
was stated so severely cut up the road as to cause a perceptible 
increase in the highway rates in the districts through which the 
engines pass. Admitting that such “perceptible increase” 
was proved to be due to the increasing use of traction 
engines, though it is not so certain that this is very easy 
from mere increase in payments for repairs, it must be remem- 
bered that such an increase would be most possible on 
roads which are neither well made or maintained, and which 
are very narrow, Generally speaking, the use of a good road 
by a traction engine does not materially increase the wear, and 
in some ways the road is benefited by the heavy rolling which it 
receives. It is seldom that the additional shoes are required 
upon the wheels except when the roads are badly made or in 
going uphill, and it is very likely that these narrow roads of 
Kent are not among those best maintained. Colonel Groves had 
reason, however, for complaint in the inconvenience to ordinary 
travellers which attended the difficulty of attracting the engine 
driver’s attention from behind. Very often, he said, a horse 
becomes restive before getting sufficiently near to the engine to 
make the man hear, and much inconvenience results. It is 
very well known that the fear with which all horses at one time 
regarded steam engines has by familiarity with locomotive and 
portable engines b much reduced, but many yet remain 
that are unable to conquer their fear. It is therefore necessary 
that the prescribed man with the flag at a certain distance 
behind the engine should always either follow the engine or if 
riding with it keep a look-out behind. With reference to 
the objection that “,where roads cross, and that, owing to the 
man with the flag preceding the engine by about sixty yards, it 














becomes dangerous for travellers to approach by the side,” the 
obvious way to overcome the difficulty is te an order that 
at such places the said man shall not precede the engine by such 
a distance, so that he will be able to see what is coming along 
the roads crossing that pursued by the engine, up to within two 
or three seconds of the actual crossing by the engine. In all the 
objections made by and before the Maidstone magistrates there 
are none which cannot be easily overcome. It was decided, 
however, at the meeting referred to that the representations of 
Colonel Groves should be embodied in a memorial and trans- 
mitted to the Local Government Board. The Board has pro- 
bably had the questions involved so many times before its notice, 
and the last Commission on the use of steam on roads was gene- 
rally and necessarily so favourable towards it, that it is not 
very probable that the Maidstone magistrates will be assisted in 
almost prohibiting the use of the now necessary traction engine 
by confining its working hours to the six following midnight. 








REVIEW. 


A Practical Treatise on the Construction of Jron Highway 
Bridges, for the Use of Town Committees. By Aurrep P. 
Botier, A.M. New York: John Wiley and Son; London: 
Sampson Low, Marston, Searle, and Rivington. 

Tue general object of the present volume may be surmised 
from its dedication, which is “to town committees, select 
men, county freeholders, and other public officers to whom 
is entrusted the responsibility of erecting iron bridges.” 
In other words, the author seems anxious to teach these 
parties, and possibly the public also, the truth of the 
motto, “A little learning is a dangerous thing.” That 
any public body, in the capacity alluded to, which is about 
equivalent to that of our own local boards and county 
grand juries, should be efficient judges of the strength and 
stability of iron bridges, by reading Mr. Boller’s volume, 
or that of any other engineer ona similar subject, is an 
absurdity. It implies, neither more nore less, than that 
mere outsiders, men who are actively engaged in other 
professions or trades, who areignorant of the very alphabet 
of engineering, can attain by a perfunctory perusal of a 
technical work, to a knowledge, to the acquisition of which 
some of our modern engineers have devoted the best part 
of their lives. We concede to the parties in question the 
choice of the particular form or style of the proposed struc- 
ture, the sum of money that may expended upon it, 
the amount of decoration, and other minor details, which 
may affect only the expense or oe ypcemang of the design ; 
but there their functions end, and those of the engineer 
commence. In everything relating to the strengt 
stability of any engineering structure, the engineer ought 
to be the sole judge and really responsible party. If 
public authorities have not sufficient confidence in their 
engineer to trust these all -important points to his skill and 
experience, they had better not employ him. If, on the 
other hand, they are able to “ post themselves up” so tho- 
roughly in the matter by the aid of popular treatises, they 
have no need to employ him. 

In the first page of his preface our author makes a 
remark which we read with much astonishment and 
regret. We hope it may be a mistake, or that the practice 
in question is confined to very narrow limits indeed. 
Speaking of the two divisions of his subject, Mr. Boller 
observes of one of them, “It is afforded as an aid to engi- 
neers not experts in this branch of the profession, and yet 
who are often called upon to act as inspectors.” After 

rusing this observation, we may cease to wonder at the 

all of the Ashtabula bridge, of the one at Dixon: men- 
tioned by the author, or of any other whose condition of 
security is guaranteed solely by “engineers who are not 
experts.” At the same time, we sincerely pity the Ameri- 
can public who are obliged to trust their lives and limbs 
to such frail structures, the inspection and testing of which 
are entrusted to persons who, in fact, know nothing what- 
ever about them. 

While engaged upon this volume, the reader should bear 
in mind that it describes especially the usual practice of 
iron bridge building in America. It does not state gene- 
rally what ought to be done, but what is done there. It 
is needless to remark that it advocates exclusively the 
use of pins instead of rivets, as the connecting medium for 
the different parts of a bridge. We do not quite follow 
our author a he advises the adoption of two or more 
factors of safety in the same bridge, for the reason that 
certain parts are fully strained more frequently than 
others. So long as no part of a girder is strained beyond the 
safe limit, the number of repetitions of the strain is of 
little or no importance, and would not necessitate the 
employment of different factors. In estimating the effect of 
loads upon bridges, Mr. Boller draws attention to the fact 
that short-s n brides in the States are not built strong 
enough. This is often the case with us. Some engineers 
would consider that the weights advocated are rather too 
light, and would not be disposed to concede that “no 

robable contingency, however, will pack a crowd so as to 
tele a heavier weight than 75 lb. or 80 1b. per square foot 
for a general load.” The remarks upon concentrated loads 
and the strength of cross beams, though brief, are accurate 
and practical. 

It is stated, in the chapter on “Materials of Construc- 
tion,” that bar iron able to stand a tensile strain of 
50,000 lb. per square inch is easily attainable. The author 
does not inform us whether he uses the English ton or the 
ton of 2000 Ib. If the latter, the tensile strain per square 
inch, to employ familiar terms, will be 25 tons, and if the 
former, 23} tons. We congratulate our American friends 
on being able to obtain iron of this. quality easily, By 
easily we presume is also meant cheaply. It is more than 
we can do over here. Mr. Boller dismisses the subject of 
cast iron in a short and sweeping condemnation ; in fact, 
observing that “little need be said about it.” We are 
quite ready to acknowledge the shortcomings and the faults 
of cast iron, and to admit its inferiority to wrought iron 
when employed on a large scale, But cast iron, like other 
constructive agents, has its pure sphere of application, 
and when used with skill and discretion, is a valuable and 
economical material in the hands of the engineer. There 


and 


are at the present time numerous cast iron girders and arch 





bridges of large span which have carried railways and roads 
for years, long bees wrought iron structures were adopted, 
and still carry them. The cast iron spans of old South- 
wark Bridge are considerably larger than those of any 
other metropolitan river bridge, with the exception of 
those built upon the suspension principle. Our author 
says: “In the form of long columns it is of course very 
inferior to wrought iron.” He does not state what he 
means by a long column, but assuming that he takes the 
usual proportion of the length being more than thirty 
times the diameter, it would be easy to point out that 
wrought iron enjoys uo preference over cast in this form. 
Cast iron, as all engineers know, is a material with which 
one cannot take liberties. It is not so accommodating in 
this respect as wrought iron to those .who are not 
“experts.” Mr, Boller is probably aware of this, and it is 
just possible the fact may have something to do with the 
state of oblivion to which he consigns it. ; 


In the description of the different kinds of bridges it is 
to be noticed that the arch proper is omitted. The author 
remarks, “ The longitudinal strains in the chords are either 
compressive or tensile, and whichever may be the case, the 
quality of the strain is the same throughout the chord con- 
sidered.” This is true for detached or independent girders, 
but not for continuous ones. in the latter, the portion of 
each chord or flange lying between the points of contrary 
flexure is subject to a strain of the opposite quality or 
character affecting the remaining part. The ordinary 
forms of bridge trusses, Loe with those commonly 
used in America, are descri and illustrated, and the 
manner in which the strains are visited upon them very 
clearly pointed out. There can be no doubt that Mr. 
Boller very satisfactorily establishes, by an account of the 
manner in which rivetted work is performed in America, 
that it is better to employ pins than rivets in bridges con- 
structed in that country. This is, however, no argument 
in favour of the use of pins in countries where rivet work 
is properly done, as with ourselves. We do not agree with 
the statement that a greater economy of material is 
obtained by the use of pins than by that of rivets. The 
author ignores two points with regard to pin connection 
between the chords and web of girders. One is the great 
local strain generated at the joint, which, instead of 
economising, causes a redundancy of material there, 
theoretically considered. The other is that the pin system, 
particularly when the panels are large, is in direct opposi- 
tion to the fundamental principle of economical bridge- 
building—that is, the uniform distribution of the load. 
The nearer this assumption—for at the best it is only an 
assumption—is approximated to, the more economical, 
practically and theoretically, will be the proportioning of 
the material.. A rivetted bridge will-“keep its lines” 
better than a pinned one. The former may require bracing 
to keep it straight, the latter will want bracing to make it 
straight ut all. Actual experience is in favour of rivets. 
In a very large structure in this country the pins have 
been taken out and rivets and gusset pieces substituted. 
Until a similar substitution can be proved in the case of 
rivets, we think no one will admit their inferiority. Thelast 
two sections of Part I. are well worth the reader’s atten- 
tion. He will learn from them the very different condi- 
tions under which bridges are designed, contracted for, 
erected, and tested in America, to what is usual with 
ourselves, 


Part II. is devoted to the subject of the strains in 
girders and simple trusses. The method adopted is that of 
calculation based upon the principle of the lever,and is too well, 
known to require any comment. So far as solid rectangu- 
lar beams and flanged girders are concerned, the formulz 
necessary for obtaining the moments, strength, and area 
are sufficiently simple and self-evident. The method 
becomes less exact, and the results not so satisfactory, when, 
applied to trusses. In the simplest of these, the queen- 
post truss, certain quantities are introduced into the equa- 
tions, which must be obtained either by scaling the draw- 
ing or by a previous and tedious calculation. The 
equations also become rather complicated, and the whole, 
process infinitely more laborious than the method of the 
“ dia of forces,” which affords the most elegant/and’ 
ne te means of solving the question of strains upon 
trusses. This remark will be found to apply with greater 
force in the investigations given with respect to the com- , 
pound trusses, such as the Whipple Murphy, the fiddle, ; 
and the bowstring truss. In the chapter treating of bridge: 
architecture the reader will find some useful hints, although 
we do not quite share our autbor’s admiration for the Girard 
structure, from an zesthetical point of view. The volume. 
is exceedingly well printed, in a good bold type, and the 
contents will enable the reader to form a very accurate 
idea of the theory and practice of bridge building in’ 
America. 








LiIvERPOOL ENGINEERING Society. — The usual fortnightly 
meeting of this society was held on Wednesday evening, Nov. 21st, _ 
at the Royal Institution, Colquitt-street—the president, Mr. 
Graham Smith, A.LC.E., in the chair. Referring to the papér 
read at the last meeting, the author—Mr. J. Brodie—answered - 
several questions which been put to him, and Mr. J. Birch 
read a letter from a large firm turning out 1600 tons of slag for : 
roadmaking per month, in which it was stated that in slag districts 
no better material for country roads could be found, but in towns 
other stones were perhaps better. A paper on ‘‘ Graving Docks” 
was read by Mr. W. Wilkinson Squire, Stud. Inst. C.E. The 
author confined his attention to the structures commonly under- 
stood by the term ‘‘ graving docks,” leaving hydraulic and cther 
lifting docks out of the question. After describing generally the 
essential features, the proportions of length, breadth, and 
were carefully gone into, and the principles governing each were 
explained and illustrated from practice. The author considered . 
graving docks as (1) short, up to 500ft. in length ; and (2) long, up 
to 900ft., and showed the relative advantages of each at ny i 
port, By the aid of diagrams some of the various arrangements 
of the altar courses were shown, and the objects of each explained. 
The proper and economical proportioning of the depth and width 
of the entrance were next considered, with reference to the pro- 
portions of the entrance to the wet dock or basin adjoining. In 
connection with the entrance, gates and caissons were contrasted, . 
both as regards facility of closing the graving dock and affording. ; 
communication across the entrance, 
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APPARATUS FOR DRIVING TUBE WELLS. 


FIG.S FIC.6 FIC. 7. 



































SOCIETY OF ENGINEERS. iron, lined with steel, and screwed internally so as to form teeth | the commencement. If the ground be very soft the clamp can be 
November 5th, 1877 to grip the tube. Next the cast iron driving weight or monkey, C, | raised 2ft. or more, as it saves the frequent readjustment; if very 

ar re . is slipped on to the tube above theclamp. The tube thus furnished | hard, not more than 1ft. In this manner driving is continued 

Mr. Rosert P, Spice, Vice-President, in the chair. is stood up perfectly vertical in the centre of the tri or | until the top of the tube comes below the hole in the tripod head, 


THE following paper ‘‘ On Tube Wells” was read by Mr. Le Grand. | shearlegs D D D, in which it is retained by the latch E. The feet | or top plate. Immediately it reaches this point the lengthening 
It is now a little over ten years since tube wells were introduced | of the tripod should be looked to in order that they be firmly | bar (Fig. 2) is brought into requisition by dropping its small end 
into this country. The first notion came from America, though a | planted, and do not slip or sink during work. The whole being now | into the top of the well tube. The object of this lengthening bar 
ogee ome A im has been made from yet another quarter of | arranged in position for work, the ropes F F are made fast to the | is to keep the tube steady, and to enable the operator to have 
the globe. e crude idea had lain dormant for nearly two years, | monkey and passed over the pulleys of the tripod, and driving is | a temporary guide for the monkey to slide on, until the well tube 
and might have done so for many more, had it not come into the | commenced by two men pulling the ropes and allowing the monkey ' has been driven into the ground to within a foot of its entire length. 






hands of Mr. J. L. Norton, whose indomitable energy soon pro- This, as will be readily understood, 
saipaciaiaan, enck teombtepeintaver aie | £46U9 — FICNO — FLE-M FIC. FIL rest Saga agg felt 
cut. Public trials of its usefulness were made in London, Pai H tube, as the socket joint would 





Manchester, and elsewhere, and as Government was at that time 


preparing its itionary force for Abyssinia, the War-office 
authorities had their attention drawn to the invention, and with 
unusual alacrity they ordered trials to be made at Chatham. 
These trials so satisfied the commandant of the Royal Engineers 
that he forthwith recommended the authorities to adopt tube 
wells as part of the equipment of the corps of Engineers, and 
they continue to form an integral part of such equipment to the 
present day. It is needless here to recall the fact of how valuable 
in Abyssinia. and how, asa matter of course, they 

were sent to Ashantee. Incidentally it may be mentioned, as 
showing what an interest the late Emperor of the French took in 
all matters of public utility, no sooner had they become known 
through the wide-spread publicity given to the invention by the 
press, than he sent over and invited Mr. Norton to bring his 
ie to St. Cloud. Mr. Norton accordingly repaired thither, 
in the presence of the Emperor and the Prince Imperial, 
drove a well. The soil proving favourable, it only occupied half 
an hour to drive 28ft. deep, and to obtain a good supply of water, 
both the Emperor and the Prince Imperial assisting in the work. 
Most inventions of the present day are known by some distinctive 
name or appellation given to them by their respective proprietors, 
but this was not the case in this instance, for by a sort of common 
consent both the press and the ‘erece dubbed them “ Abyssinian ” 
tube wells, and sometimes “‘ Abyssinian ” pumps ; the latter can, 
however, hardly be considered correct, as the invention relates 
almost exclusively to making welJs, while pumps of various 
patterns are employed iu the work, and all descriptions of pumps 
are applied to them when permanently set up. Before proceeding 
to describe the invention in detail, it may not be amiss to correct 
one or two popular errors which have even found their way into the 
“ Government Text Book of Instruction in Mi‘itary Engineering. ” 
One is, that any sort of common gas, or ere} a wl will answer 
Pp aes specially tough lapwelded tubes are required 

for the work in order to stand the hammering and vibration to 
which they are subjected, ordinary tubes being found to crack in 
all directions. Another common mistake is that these tube wells 
can be of no use beyond 30ft. Hundreds have been driven to 
much greater depths, and in nineteen cases out of twenty the 
water from the springs, when tapped, rises to within reach of a 
suction pump, occasionally flowing over the surface. Where the 
water does not rise to within reach of suction, special modifications 
The process of driving tube wells resembles pile driving, but with 
this distinction, that while piles receive the blows of the monkey 
on their beads, the tubes are not struck at all, the blow being 
per ey, a he clamp, which receives the blow near the 
well as ordinarily used is not intended for 
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penetrating very hard and compact soils, and can also be success- 
fully roe through chalk, breaking through the flints which may 
obstruct its passage downwards. When solid masses of rock or 
stone are reached, special means of drilling have to be provided for 
it, When coming upon rock or stone the best plan is to pull up 
the tube and try in another spot. This lies also when d 
of clay are driven into, for by going a ittle distance off an 
again in many cases water will be found. The mode of 
is as follows: The first or pioneer tube A—shown in 
—is furnished with a steel point of bulbous form, and 
with holes ing from jin. to }in., extending from 


li 


st 


varying 
3ft, upwards from the point. The enlargement of the 
serves to clear a passage for the sockets by which the tubes 
screwed together. On to this tube the clamp B is fastened by 
twp bolts at about 3ft. from the point; the clamp is of wrought 
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paid to frequently tighten both the belts equally as the driving 
proceeds, for the clamp must not on any account be allowed to 
slip, otherwise the blow of the monkey is in a 
the result being no good to either clamp or 
i the clamp reaches the level of the earth by dint 
of repeated blows, the monkey should i 
taking a turn of his rope round one of the legs of the tripod, holds 
while the other loosens the bolts of the 
18in., and tightens the bolts again as at 


is removed by means of sm 





the monkey suspended 
clamp and raises it abou 


not allow the monkey or clamp to 
pass over it. When driving in 
hard ground the lengthening bar 
is apt to rebound, and in so doing 
it would burr the well tube, but 
to obviate this a small india- 
rubber ring or washer formed of 
twisted string is placed at the 
shoulder. Before the tube has, 
however, been driven thus far, a 
hollow iron plumb is lowered into 
it, so as to ascertain whether 
water has been reached, or whether 
earth of any kind has got into 
the tube, This indicates what 
depth of earth or water stands in 
the tube. If neither are present 
the iron plumb will strike plainly 
on the bottom of the tube ; should 
earth be present, by allowing 
the plumb to strike on it once 
or twice, some will adhere to the 
bottom, and thus indicate the na- 
ture of the soil, It should here 
be mentioned that after the first 
tube has been driven, the well 
should be plumbed again as soon 
as the second tube has been 
driven, say, 3ft. or 4ft. into the 
ground, and every 2ft. or 3ft. 
afterwards, otherwise, by neglect- 

ing this, a seam of water may be 
fj ) passed without knowing it. If 
after more or less driving not more 
than a few inches of earth, and 
that of comparatively dry nature, 
be found in the tube, no notice 
need be taken of it ; but should it 
increase to a foot or more it should 
at once be removed by the aid 
of the cleaning-out tubes. To con- 
nect the fresh tube, the monkey 
is first suspended in the manner 
previously explained, and the 
clamp removed from the tube 
that been driven and fastened 
on to the length of tube about to 
be added to the well, at about 
6in. froma the end of the tube which 
has the socket, the small end 
of the clamp being towards the 
socket. The tube with the clamp 
on it is then passed through the 
suspended monkey and secured in 




















to fall on the clamp. At this point particular attention must be | its place in the tripod head, and then screwed as tightly as possible 
on to the tube that has been driven. In fact, the tubes must meet 
or butt against each other, and the joint altogether must be made 
so tight that it cannot unscrew in the course of driving. h 
after i is in this manner added until the desired depth is 
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When earth or clay finds its way into the tube while driving, it 
all pe -out tubes, usually 4in. 
diameter, which are provided in lengths to suit any depth. 


phil 
A sufficient number of these to reach to the earth in the well tube 
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must be screwed together, and each should be only lowered 
position 

, while another length is screwed on to it. Oare must be 
taken in seyereng Soave tubes not to let them slip down, otherwise 
rouble will be caused in recovering them. When the 
accumulation in the well tube is of a loose sandy nature, if wet it 


into the well tube, all but about 6in., and sustained in 
by 


considerable t 


can best be withdrawn by means of the pump, which, with the 
reducing socket, cen be coupled on to the top of the cleaning-out 
tubes. When this is the case, before screwing on the pump, the 
funnel (Fig. 3) should be screwed on the top of the well tube, so 
that, if necessary, water can be poured down the well tube, when, 
by pumping, sand and mud will be pumped up, and by continuing 
to pour fresh water down the tube, and pumping up through the 
small tubes, all the earth can be removed. 

When water is struck, and stands several feet in the tube, the 
pump (Fig. 4) can be applied. This is furnished with a broad, 
open top, in order to facilitate the removal of sand, &c., which 
may accumulate. It requires simply to be screwed on to the tube 
well with white lead. To start the pump, some water is poured 
to prime it, and when the air has been exhausted, in all ordinary 
cases the water will follow. At first the water pum will be 
muddy and gritty to a ter or less extent, a g to the 
nature of the strata, After pumping for a short time, and the 
water shows signs of clearing, the handle of the pump should 
be raised high for a second or two ; by doing this the bucket will 
press on to the spur on the clack valve, and cause it to open, and 
simultaneously the tumbler valve in the bucket will be raised, 
upon which the water will run suddenly down the tube, which a 
few strokes of the pump will recover ; and this should be repeated 
several times. The result of this sudden letting down the water 
several times, and stopping it before it has got down to the water 
level of the well, causes the water to force its way violently in 
and out of the perforations at the bottom of the tube well, dis- 
turbing the mud and fine particles of the stratum around the 
eee son If this has been done properly, the water will again 

ve become muddy and thick, as at , and steady pumping 
will, in a short time, bring up all the mud and fine particles 
which have thus been distur The object of this stirring up 
of the mud is to thoroughly disintegrate the soil, and clear away 
all the finer particles in the immediate vicinity of the perforations, 
leaving the larger stones and grit to form a natural filter around 
the tube well. Fig. 5 shows a tube well that has been driven, and 
the soil disintegrated around the perforations in the manner 
described. This process should be repeated several times, until it 
is found that the mud ceases to come up; for upon the careful 
earrying out of this greatly depends the quantity of water which 
the well will yield, and the ease with which it can be pumped. 
The neglect of this will, in many soils, cause sand to come up 
some time after the well has been made, and will diminish the 
yield, and also the ease of pumping. Moreover, in some strata, 
if this be not properly done when the well is first made, the sand 
= ——, in the tube well, and tend to stop the supply 
altogether. 

hen first starting to pump a well in the manner just described, 
should the sand accumulate so fast as to prevent the pump from 
raising the water, the cleaning-out tubes must be employed, in 
order to pump up all the sand clean out of the tube; and when 
this has been done, the pump can again be screwed on to the tube 
well, when in most cases it will be able to pump up the rest till 
the well has been cleared. If at first the water only comes with 
great difficulty, it must not be concluded that no supply can be 
got ; on the contrary, in nine out of ten cases, by a free use of 
the tilting action of the pump, the compact earth will be broken 
up and loosened, so that after half an hour, or it may be several 
hours’ pumping, it will produce a perfectly free yield, where at 
first it was difficult to get half a supply, and a little perseverance 
will be amply reward: Fig. 6 shows the plan adopted by the 
Engineers, dispensing with shearlegs on account of their 
weight, and in their place employing simply a pair of pulleys 
cli on to the tube itself. 
hen from any cause it is found necessary to withdraw a well, 
it may be accomplished by fastening the clamp to the tube a few 
inches from the ground, and making a fulcrum of the monkey, 
pine up the tube with the lengthening bar or any available 
ever, lowering the clamp after each successive lift, Another plan, 
when the tube is very firmly imbedded, is to put the monkey on 
the pipe the reverse way to what it is when driving the well, and 
then fasten the clamp on the tube also the reverse way, about 2ft. 
above the monkey. A man on each side pulls up the monkey 
against the clamp, and this drives it upward out of the ground. 
Fig. 7 saows this: the work, which would otherwise be 
laborious, is by a simple contrivance, made quite easy. 
whole weight of the monkey is supported by two stout india- 
rubber springs, similar to those used to close doors, All the 
workmen need do is to give the momentum to the monkey by 
pulling the ropes and cause it to strike upwards against the clamp. 
Vhen the tubes are withdrawn they may be re-driven in another 
spot. In withdrawing the tubes each joint must be unscrewed as 
it is raised to the surface. Before attempting to drive the tubes 
afresh they should be examined to see that they are perfectly 
straight. Bent tubes should never be driven, as they are not only 
apt to bend worse, but if they come on anything very hard they 
are liable to spring and not drive at all. In cases where the 
water level is found to be but a few feet below the reach of « 
suction pump, the simplest plan is to dig down 5ft. or 6ft. and 
take off the top length of tube, and, after having cleaned up the 
well with the usual pump, a long barrelled pump—as shown in 
Fig. 8—reaching to the surface is attached to the well tube, and 
the hole that has been dug is filled up again, as the lower box of 
the pump can always be got at from the surface at any time it 
may require seeing to. Where, however, the water level stands 
some considerable depth below lifting reach, the plan adepted 
—shown in Fig. 9—is as follows: When the first tube has been 
driven into the ground, the working barrel, A, consisting of a 
short length of tube lined with stout brass, together with the 
conical brass seating, B, is screwed on to the tube which has 
been driven ; next, the washer, C, is placed on the working 
barrel. This washer is to prevent the brass lining from jarring up 
out of its place while being driven. To this working barrel are 
then added fresh lengths of tube, driven in the usual way, until 
the barrel reaches just below the water level. The bucket, D, 
connected with suitable lengths of rods is lowered into the working 
barrel and attached to the lever in the pump head as shown. In 
clearing up these deep wells, owing to the comparatively large size 
of the tubes employed, the up current of the water when pumping 
is not of sufficient velocity to carry up with it the heavier portions 
of grit, &c., which, consequently, accumulate in the barrel. To 
overcome this difficulty a sort of plunger pump of a novel descrip- 
tion has been designed—Fig. 10 shows a section. The plunger box, 
A, is furnished with double cup leathers placed in reversed 
positions, i¢., one cup downwards and the other upwards; a 
tumbler valve is fixed at the bottom, the tubular rod which 
carries the plunger box communicates with it, and when the lever 
of the pump head is raised, the water, grit, &c., instead of 
passing slowly up the long well tube is forced rapidly up the small 
tubular rod, from whence it is expelled at the outlet, B, and by 
this means all the heavier particles can be effectually cleared out 
of the tube well. 

It may. be observed that Mr. Norton’s patents d into the 
hands of Messrs, Le Grand and Sutcliff, of Magdala Works, Bun- 
hill-row, London, a few years back, and this firm has recently 
patented an entirely new method of driving tubes applicable for 
wells, and for other p’ 8s, Which the author will now briefly 
describe. In practice it has been found that when driving in very 
hard bands of strata, immediately the point has penetrated 
through them the driving becomes quite “e again, irrespective of 
the depth that may have been reached. For instance, it is quite 
common for a tube to take many hours driving through an obstruc- 
tion of 3ft. or 4ft., met with say at 20ft. or 30ft. below the surface, 
and subsequently driving at four times the pace when reaching 











possib:y double or treble the depth. From this fact, it is quite 
evident that the first tube with its t a the whole 
work of penetration, leaving the tubes that follow practically no 
resistance to overcome. Instead, therefore, of striking the tube at 
or about the surface as in Norton’s method, and having to transmit 
the blow through any length of pipe, varying according to the 
depth driven, Le Grand and Suteliff’s arrangement delivers the 
blow immediately above the point at the bottom of the tube—in 
fact, exactly where the blow is wanted, This is accomplished in a 


THE DEVIATING FORCES OF AN UNSYMME- 
TRICALLY BALANCED FLY-WHEEL. 
By Rozert Bricaes, C.E.* 

In the text-books of applied or practical mechanics—Morin, 
Rankine, Weisbach, Fairbairn, or others—it does not appear that 
any proper consideration has been given to the strains on the axis 
of a fly-wheel, which, correctly balanced with regard to the gravity 
of its masses, and also in the 
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striking upon an even surface provided at the top of the bulbous 
point; this is the most simple form of working on this plan, and is 
shown in Fig. 11. Fig. 12 shows a more convenient form of working, 
which consists of a short shearlegs, the head of which serves as a 
guide for the tube, and from this rise two tubular uprights, to 
carry a pulley over which the rope travels, and which can be 
worked either by hand, or other power. One feature of the new 
system is, that it does away entirely with the risk of bending the 
tubes when get on to anything hard; on the contrary, the 
tendency is to keep them perfectly straight, and the tubes are not 
damaged in any way. Fig. 13 shows a plan—suitable for tubes of 
large calibre—for shutting out any sand, which might get in and 
impede the blow. It consists in Bese the weight with an 
outer casing, in which it can freely slide up and down; the shoulder 
— on the weight enables it, when withdrawn entirely, to 
ring the casing up with it. Another plan is shown at Fig. 14 
This acts upon the pneumatic principle. The bottom pipe, about 
4ft. long, without ve is smooth drawn and slightly 
smaller in its internal diameter than the tubes which follow it; the 
driving weight is hollow, consisting of an outer and an inner 
tube, the annular space being filled with lead. Near the bottom 
of this driving weight which is steel shod, a rope or other suit- 
able packing is , 80 that it acts asa plunger. At the top of 
the inner tube of the driving weight is fixed a valve, which allows 
any air to escape as the weight cree. When the weight is lifted, 
a ial vacuum is created beneath it. This increases the labour 
of raising the weight, but the additional labour thus expended is 
nearly all returned in the augmented rapidity with which the 
partial vacuum causes the weight to fall. This plan of internal 
driving is found to be very applicable for driving tubes of large 
diameter, as the tackle required is so simple and inexpensive ; it 
also commends itself most favourably for driving under water, as 
by its means a tube can be driven at the bottom of a well which is, 
more or less, full of water. The souen. is not by any means 
confined to well-sinking purposes. Iron piles can be driven most 
effectually, particularly where there is a great depth of water, it 
being quite practicable thus to drive piles 50ft. or 100ft. below the 
surface of the water. On asmaller scale the plan is also well 
adapted for driving telegraph posts with puny | for military or 
anent purposes, as well as for tubular posts for wire or other 
encing. e uses to which the smaller sizes of tube wells are 
adapted are very various, to a great extent they supply an 
important want of the present day in furnishing pure water for 
domestic use, and thus replace the old dug wells which in most 
rural districts are found contiguous to cesspools, and with few 
exceptions are more or less contaminated by sewage. In numerous 
instances by driving one of these tube wells some 16ft. or 20ft, 
below surface springs, a pure supply can be obtained, for these 
tubes are found to perfectly shut off all communication from the 
impure water in the upper seam. To give an instance, out of 
many hundreds, at Br ton Hall in Suffolk, the dug well which 
supplied the household being found to be impure, thereupon a tube 
was driven, and after passing a very —— bed of clay some 20ft. 
thick, chalk was met with at 36ft., and an abundant supply of 
perfectly pure water obtained. The smallest sized wells are 
advantageous for manufacturing purposes, for supplying moderate 
sized boilers with feed-water, not only in rural districts, but in 
towns supplied by waterworks, thus saving heavy water rates. 
Many are thus in use for similar purposes, even in the very heart 
of London, springs being found to exist in many spots when it 
might have been expected that deep sewers had drained away all 
the land springs overlying the London clay. As it is not un- 
common for a ljin. tube to yield from 500 to 600 gallons per 
hour, constant pumping, contractors in erecting large buildings 
find them very useful both for supplying their engines and for 
mixing mortar, and on the completion of the contract they are 
taken up ready for use elsewhere. This feature of being readily 
transportable from place to place renders them invaluable for 
railway contracts, and especially so for exploring expeditions, Sir 
Samuel Baker and others having employed them in Africa and 
elsewhere for that purpose. Another use to which they are daily 
put is for testing ground to ascertain how deep water lies below the 
surface, to test the ee quantity obtainable before sinking 
larger permanent tube we! It will r.adily be seen how valuable 
such a rapid means of obtaining such data becomes, as before 
purchasing land for any purpose, the Lage question of water 
supply can thus be settled. The firms of Messrs. Mann and 
Crossman and Messrs. Truman, Hanbury, and Buxton, among many 
others, availed themselves of this medium to test sites of land 
before purchasing them for building their branch breweries at 
Burton-on-Trent. It will also be seen that this principle of testing 
land is not confined to water purposes, for it is equally adapted 
for testing for foundations more expeditiously than any other 
known plan. In fact, tube wells must daily become more and 
more an indispensable adjunct to the plant of engineers and others 
dealing with land projects generally, and the only wonder is, that 
such a very simple invention should not have seen light many 
years sooner than it did, Within the limits of a short ee like 
the present it is not possible to do more than very briefly describe 
the smaller sized tube wells and appliances, those of larger 
diameter requiring more complicated apparatus, 











University CoLLEGE CHEMICAL AND PuystcaL Socrety.—This 
society was instituted in November, 1876, for the se of pro- 
moting a more general interest in chemical and physical subjects 
among the scientific students, by the reading of original papers on 
subjects connected with those sciences. Lately, owing to the great 
development of the engineering department in the college, it has 
been decided to admit papers and discussions upon purely 
engineering subjects, there being no engineering society established 
in the college. Accordingly, at a meeting held on Thursday, the 
15th inst., Mr. Oliver J. Lodge, D.Sc., in the chair, after the 
reading of a paper on ‘“‘The Amides of the Metals,” by Mr. 
Herbert Robson, B. Sc., a paper on ‘‘ Moulding,” the first purely 
engineering communication was given by Mr. J. Gurdon L. 
Stephenson. Mr, Stephenson, whilst making some prelimin: 
remarks, called particular attention to the fact that the whole 
range of engineering subjects might be legitimately considered as 
physical, and would therefore come under the province of the 
society. In the course of his paper, Mr. Stephenson drew attention 
to the process now being made use of at Shetfield for casting 
Palliser shot. In this process the lower part of the shot is formed 
of iron cast in a chill; above the chill a sand mould is made into 
which molten steel is poured, forming a kind of gusset joint between 


the iron and steel, the advantage claimed for the re being 


that while the iron by chilling receives the necessary hardness, the 
steel enables it to resist the tendency to fracture at its weakest 
point. An animated and interesting discussion ensued after the 
epen S the paper. A vote of thanks to Mr. Stephenson was carried 
by acclamation. The President then announced that at the next 
meeting, tu be held on the 29th inst., a lecture would be delivered 
on ‘The Tel ” illustrated by experiments on telephones 
kindly lent to the society by Prof. Graham Bell, and that Prof, 
G, Carey Foster, B.A., F.R.S, the president of the Physical 
Society, would take the chair. 





power, The fact that a fly-wheel must be balanced in one plane 
to run without vibratory effect at any P= speed, and that, when 
thus balanced, the centrifugal forces of the parts will be in equili- 
brium and the axis dp rimconpete is fully stated b by all recent writers ; 
but the condition Leger yoy: foal ag 1 when an unsymmetrically 
balaced fly-wheel gives out or force, has not been discussed. 
The following elementary case shows the the ye ppagene ng distinctly : 
Let it be sup that a fly-wheel is formed of a pair of unequal 
weights at the extremities of arms—radii—of such length as will 
place the axis in the vanes of gravity of the system, thus :— 
m 


Oo— |— —o 
v" Ro» 
Where M m= the masses and 7 R = the radii. Let V;, V2, and 
v1, v2 represent the two velocities. The admitted energy from the 
anne of velocities of the masses is thus expressed by the 
equation :— 
F=[M(Vi? — V.2) + m (vi? — v*)] + 29. (1) 
But from the condition of balancing 
m=M";1=Vi R 3 and v2=Ve2 R 
R r 


* P=[M (Vit- Ve") +M rlvir( 8 yr eve ( Ry ] +2. (2) 


F=m[a+ 2 (vit— )] 4%. 226 @ 


Showing that the ratio of force given out by the two halves of the 
fly-wheels, under any change of velocity, during any instant of 
time, will be unity, and the axis be in equilibrium, when 1=R =r, 
and in no other case, and the masses and velocities hecome equal 
in the same case. 

This condition of unsymmetrical balancing of fly-wheels is by 
no means an unusual one. The castings of fly-wheels of steam 
engines, and more especially of pulleys for transmission of force 
which act generally more or less as fly-wheels, are rarely of such 
uniformity as not to require balancing—nearly always done on the 
rim of the wheel, regardless of point of inequality, which is more 
frequently in the arms than in the rim. 

Perhaps the most striking instance is the case of the vertical 
blowing engine, where the whole weight of the pistons, crossheads, 
and rods rests by a crapk pins inserted in the arms of two fly- 
wheels at points from one-fourth to one-third the radii of the rim, 
which weight is counteracted by a suitable lead at the rim opposite 
the crank pins. It is then found that much less load is needed 
to ae comparative steadiness of motion than would be required 
to balance the parts, and that the blowing engine must be balanced 
to run at a given speed, and thus be liable to definite changes of 
motion of the fly-wheel each stroke. In all steam engines with 
single cylinders it must be recognised that during an instant of 
the stroke the fly-wheel must, solely and unaided, maintain the 
speed and give out the whole power of the engine by retardation, 
while in most engines, during a considerable portion of the stroke, 
the fly-wheel is aiding, or assisting to impel, the shaft of trans- 
mission, of course receiving a corresponding impulse from other 
portions of the same stroke, 

The unbalanced forces which result from changes of speed of 
rotation of these unsymmetrical wheels are transformed into pres- 
sures at the axes, and have to be sustained by the bearings and 
resisted by the frameworks which carry or support the same, in 
addition to any strain, proceeding from the mechanism employed 
in giving rotation or in transmission of power. As pressure or 
load upon the bearings, the increment of heat derived from fric- 
tion may cause the total heat to surpass the limit of dispersion in 
cases where the direct weights of the fly-wheel approach, as they 
frequently do, the maximum load of practical endurance on the 
bearing surfaces, The apparently unaccountable heating of some 
fly-wheel bearings, where the absolute pressures from load or work 
are not so great as to cause heating, has been noticed by all - 
tical mechanics, and the considerations now presented offer a 
reasonable hypothesis in explanation. 

In Mahan’s ‘* Moseley’s Mechanics” will be found some mathe- 
matical investigations leading in this direction—see appendix, notes 
D and E, but a study of these forces, and an application of the 
theorem to the special case of a fly-wheel ting force or 
power, are needed to complete the theory of practical mechanical 
construction. 








INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
— The monthly ting of this institution was held in Glasgow on 
Tuesday evening—Professor James Thomson, vice-president, in 
the chair—when a brief discussion took place on a read at a 
previous meeting by Mr. J. G. Fairweather, C.E., on “‘ The Maniu- 
facture and Application of Steel.” Mr. William Cunningham, of 
Dundee, thereafter read a paper on his “ Positive Ventilating 
Apparatus ;” and Mr. W. Weems read a paper on “ Improvements 
in Hydraulic Presses,” Votes of thanks were passed to the 
authors, and the meeting then separated. 

THE RESTRICTION OF THE OUTPUT OF CoAL.—A prosecution 
which has been fixed to take place before the Barnsley bench of 
magistrates to-day (Friday) is of a most important nature, at once 
striking at the root of the recommendation made to the colliers 
of the United Kingdom a few months ago by the Executive Board 
of the Miners’ National Union to restrict the output of coal with 
a view of increasing the prices of coal and raising wages. The 
men were encouraged to restrict their labour, and in doing so they 
generally believed that they were not amenable to any legal 
interference. The Lundhill Company, which is one of the most 
powerful in South Yorkshire, think otherwise, and with a view of 
testing the question, they summoned about 130 householders who had 
restricted their labour and set about closing the pit. The summonses 
were all issued under the ‘‘ Employers aa Workman’s Act, 1877,” 
and were specially drawn and printed at the instance of Messrs. 
Bador and H. Nodes, of Rotherham, the acting solicitors for the 
company. The summonses state that the actions are between 
William Stewart, Edward Simpson, Charles Henry Simpson, and 
Henry Crossley, carrying on business at the Lundhill Colliery 





ary |as coalmasters, under the style or firm of the Lundhill Coal 


Company, and the defendant, whose name then follows. The 
nature of the claim is thus set forth: ‘‘ The plaintiffs claim damages 
from defendant that he, being in the employ of the plaintiffs as a 
miner under contract of service whereby he is bound to perform a 
fair day’s work on each and every working day, and you, the 
defendant”—here follow the days when the labour was restricted— 
“* did not so perform a fair day’s work on each and every of the said 
days—the same being working days—whereby the plaintiffs on 
each of the days aforesaid sustained and were put to loss and 
damage, and claim from defendant as compensation for such loss 
and damage which they so sustained and were put to on each of 
the days aforesaid the sums of money hereunto stated against 
such days respectively named.” Ali the defendants are also 
charged with absenting themselves from their work, and compen- 
sation is claimed. To each summons is appended a notice for the 
men to produce a copy of the rules given them when they were: 
engaged, 





* American Philosophical Society. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
Ar the first ordinary meeting of the session, held on Tuesday, ; 


the 13th of oy Mr. George Robert Stephenson, wine 


in the chair, the —_ read was a ‘* Review of the 
Steam Shipping the last Quarter of a Century,” “5 
Alfred Holt, M. Inst. C.E., of Liverpool. In the interval pes Meee 
to it might be broadly stated that British by sea 
transferred from sailing vessels to steamers. ‘The production of 
steamers had been greatly fostered at the commencement of the 
— by the remunerative nature of the transport services 

uring the Crimean war. of construction had ren- 
dered this extension possible. They were—the screw proj 
the iron vessel, and the compound engine. The peculiar merits of 
the screw propeller were, that it was equally effective at varying 
draughts, that it was indifferent to rolling, and that it was capable 
of being used either for low or high powers. By the construction 
of iron vessels much greater carrying capacity, in proportion to 
the power required for propulsion, was ible than could have 
been attained with wood. The process of lengthening the vessel, 
for the purpose of arriving at the test it with the 
least resistance, had gone through several interesting phases. 
Probably the most economical vessels were now somewhat of the 
a proportions :—Length, seven apd three-quarters times 

the ape : and depth, five-eighths to two-thirds thereof. These 
vesse 

register tonnage, and realised an ave’ speed of 84 knots per 

ee The compound engine was y an_application of long- 
enunciated ideas to appropriate purposes. The three properties 
of steam—direct-pressure, € on, and condensation—could, no 
doubt, be utilised for the production of power more economically 
in one cylinder than in two or more; but the circumstances 
suiting such application rarely presented themselves afloat. 


A long stroke, a deliberate movement of parts, an arrange- 
ment of valves admitting great range of ex ion, and there- 
fore, complicated in details, were necessary. e first and second 


were not practicable, and the third was inadmissible, in a 
Stentaphenae Coghat'cf ths Amcankics pediic-ohedl beth, the doty 

engine of the American je-whee’ t, the duty 
performed for the fuel consumed approached very nearly to that 
of the best compound engines, althoug! i ressures were much less. 
The Americans had consistently held to the single cylinder, and 
there was a laudable, and frequently most successful, daring in 
their designs. It was even a matter of reasonable 5 tion, 
whether the compound engine might not yet be abandoned, and 
a return made to the single-cylinder engine, modified in 


details to suit high-pressure steam. The various types of screw | 


engines in use since 1852 were then described, accompanied by 
a statement of the consumption of coal in the different types, 
showing progressive economy, resulting in a consumption of 
just under 41lb. of coal per indica horse-power per hour. 
This was, however, too great for long voyages to he remu- 
nerative, if exclusively = S y freight and 

money. Hence, attention was to the use of high-pressure 
steam in two cylinders, the great pressure in a small cylinder and 
the small pressure in a large one. For many years Messrs, 
and Elder had constructed engines on that Principle, 
and to that firm was attributed the introduction of the 


| Liverpool ; George Kelson Stothert, Bristol ; William Cawthorn 


| Unwin, B. Se., goes Engincering,Celleg Cellege ; ; Irwine John 
se a Giridhi, Bankside ; and 
admitted the ‘Sivrine candidates as oag ewe of the 
Tectitution, viz. ;:— Alfred Dyke Acland, James George Wilcox 
Aldridge, Robert ‘Alexander Briggs, Ernest. Augustus Brine, Francis 
Crawfort Caffin, John Forbes Close, George William Disney, 
Wynne Howard Edwards, Lewis Frederick Evelegh, Edward 
Brocklehurst Fielden, Gerald FitzGibbon, Robert FitzGibbon, 
George William Herse Percy William Monckton Holt, John 
Mg are Jacomb Hood, Henry Edmund Kitson, Arthur Hunting- 
og en eg 
Hear = es, eri s, Samuel e 
William J ee, kee Te Thomas Parr Severn, Walter Edward 
Slade, Henry 31 Snell, Alfred Summerseale, John Henry Tudsbury 
ame, oo Alexis Pollard Urquhart, Delfin —" Wilhelm 
orsnop, and Thomas Herbert Wright. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 


2641. Improvements in the construction uf ConckeTe Buiupines and in 
apparatus employed therein, Charles Drake, Sibella-road, Clapham, 
Surrey.—9th July, 1877. 

2837. Improvements in Fastentnos for buttons, shirt studs, solitairea, and 
other articles of jewellery and dress, Gvorge ‘Henry Bricknell, Birming- 
ham.—25th July, 1877. 

$712. An improved Preparation or Mixture to be used with or as a 
substitute for coffee, Joseph Lambert de Montoison, Manchester.—6th 


ts in the facture of Instruments for introducing 

edicinal substances into the urethra, William Robert Lake, South- 
ampton-buildings, London.— A communication from John Campbell 
Allan and Clarence Danforth Simpson, Buffalo, New York, U.S.—15th 
October, 1877. 

3822. Improvements in Ececrric TeLernony and TeLecrapay, Denis 
Daniel Redmond, Belmont Lodge, Sandford, Dubhn.—1l6th October, 
1877. 

3867. ts in the ‘of Hypnatep Prroxipe of Iron, 
and various colours, Frank Wirth, Frankfort-on-the-Maine, y.— 
A communication from Richard Steinan and Charles Steinan, Bruns- 
wick, Germany. 

3877. Improvements in the Furnaces of Steam Borcers, John Head and 

John Robert Jefferies, Ipswich, Suffolk.—19th October, 1877. 

3940. Im ngewe in ‘Bievcrss, parts of which improvements are 
applica! and part to (formin, 
ey ol at none a of wire for various Jenn 
Harrington, Ryde, Isle of —— 

3942. Improvements in Pumps for sucking and forcing water and other 

fluids, Edward Primerose Howard Vaughan, Chancery-lane, London.— 
A communication from Francois Bruyas, Paris.—24th October, 1877. 

3914. Improvements in machinery and a tus to Propuck 





owe 








Eu- 


Westminster, David Hulett, High Holborn, London, and Sam! Chandler, 
Newington Causeway, Surrey. 
4073. Improvements in Sennen Cranes, John Watson, Govan, Lanark- 


4075. Ren provements in Macuines for SALTING Meats, Joseph Glover, 
irre 
4077. ‘An unrovea Dir Pire for gasworks, William Foulis, Glasgow, 
Lanar' N.B. 


‘kshire 

4079. Improvements in Locks and fasteners for travelling 
teaus, and other similar articles, Moritz Wolfsky, Water- 
friars, London, 

4081. Improvements in Praintixe Macuines, William Taylor, Great Drif- 
field, Yorkshire, 

4083. Imrovements in VentiLatino and Keepine Pure the Arr within in 
and around dwellings, and other buildings, Edward Gregson Banner, 
Billiter-square, London.—2nd November, 1877. 

4087. An les Yet meen in the Srrikinc "PLATES or Srapies of railway 
comers and other carriage door locks, William Wilkes, Bloxwich, 8 

‘ordsh 

4089. Improvements in —— used in the manufacture of Feu7, 
Richard Westwell and hard Law, Rawtenstall, Lancashire, and 
James Rothwell, Newchurch. 

4091. Improvements in the Bars or Founpations of Carpina EnaGine 
pam, and in the method of attaching the clothing to such bars, George 

and Elijah ave, Manchester. 

4093. of Tusvutar Bepsreaps, William 

u Nicholls Bryett, Caledonian-road, London 

4095. Improvements in Jacquagps emplo ed in looms for weaving, and 
in means of operating the same, Orlando Ball and Paul Dracup, Brad- 

4097. Improvements in Venicues for locomotion, Edward Griffith Brewer, 
Chancery-lane, London.—A communication from Paul Letalle, Paris.— 

SA" Gn Reg eevel Cini 6 ‘D ith preserved ool and 

410%. An improved a) tus ae rated, Wi wool am 
other rh st beta Char! 1, Puteaux, Se 

4105. Improvements in pparats go in the seanutactare of 
Loree nage Borries, and of other earthenware, potteryware, and 
porcel articles, Thomas Murray, Rutherglen, Glasgow, and Spencer 
tee Manchester. 

4107. Improvements in Rattway Sicnat Apparatus, George Schofield, 
Railway Foundry, Elland, Yorkshire. 

4109. Anew or improved Pickiso ARM employed in looms for * oddone" 
John Vickermann, J ib Whi , and Joe 
field, Yorkshire. 

4111. improvements in machines for Paintine or Emossino the Enps of 
Spooxs for holding thread, silk, or similar material, William oe 
Brown, Southampton- buildings, London.— A communivation 
Arthur Corbin Gould, Brooklyn, Norfolk, Massachusetts, and Arthur 
Chase, Boston, U.S 

4113. he in Garrers, wey y | SHOES, and in apparatus for 
crim: e same, William Robert Lon- 
don.—-A communication from Philipp Fischer Shoe . Company, Incorpo- 

rated, New York, U.S. 

4115. An improved Pan or Vesse. for water “ other closets, also suitable 
for other use: rposes, William Martin. m-road, ¥ 

4117. mode of Packixne Cue 73 the market, Charles 
Thomas, Bristol —ith November, 1877. 

4119. Improvements in the construction of Looms for Weasvina, Joseph 
McCabe, Droylsden, Lancashire. 

4121, Improvements in the method of and in the construction and 

t of apparatus for Layine, Fixine, and Securino Raus for 


, Dortman- 
e, Black- 




















BROIDERED PatTeRNs upon looped fabrics, Thomas Coltman, L 
3945. An improved AnTI-coRROSIVE and ANTI-FOULING ComposiTion, Peter 
Denniston and John McMillan, Glasgow. 
3946. Impr in the of Paper, board, card- 


board, and millboard, whereby the same are adapted for the lagging or 
cleading of locomotives or other boilers, or for other purposes, James 





Woth 





engine for marine Prog ower The arrangement which had found 
most favour was the inverted type, with the cylinders alongside 
each other, and the cranks coupled generally at right angles. 
Another arrangement, now coming into vogue for 7 — 
was that with four cylinders in two ae adng- con- 
centric, usually with the high-pressure cylinder on the to} top, and 
having one common piston rod. There were many other arrange- 
ments, some with combined horizontal and vertical cylinders, 
others with three cylinders, and a considerable number with two 
cylinders adjusted asa single engine, one crank and a fly-wheel. 
As fresh water, or an approach to it, was absolu necessary for 
high-pressure boilers, surface condensers were employed, and the 
cooling surface was generally provided in small thin brass tubes, 
The boilers varied in design, but the general type was similar—with 
the mo¢ifications necessitated by the higher pressure—to the - 
low-pressure boiler. The ae of the best specimens 
such engines as had been described es ag 2b. to 2} 1b. ef 
good coals per indicated horse-power per hour. economy 
must in future be sought in er pressures, proportions, 
and improvements of detail. Twenty-five ago twice as much 
fuel was required as was now burnt; if in the next twenty-five 
years 20 per cent. further reductions "took place, it was as much 
as pepe be hoped for. Viewed from the + hy of the owner’s pocket, 
coals were no longer the chief item of expenditure ; there were 
other and heavier disbursements in which to effect @ saving— 
wages, dues, insurance, repairs, &c. The indieator was 
not implicitly to be relied on as a test of useful effect, though, as 
an instrument to detect faults, the value of the indicator was 
considerable. Simplicity of form, accessibility of parts, freedom 
from likelihood of derangement and ease of repair, were 
becoming daily more marked features in the steamboat 
even if these entailed slight departures from the most economi feat 
form. Forty days’ continuous steaming, without a stop, was not 
an uncommon performance, and the distances in the world 
were now acomplished by steamers. The reason of the unforeseen 
failure of the auxiliary steam vessel was, probably, twofold. In 


such vessels the sailing de; ent could not be economised, while 
it was practically impossible ~ area the engine expenses in a 
reasonable p to engin 


roportion 
No review of recent ctombend ents eae and progress would 
be complete which did not touch on the part Government had 
played in various ways, whether (1) by subsidies for maintenance 
or a = mail eo ge ors (2! yee , design, 
pen = Loom ent, on plea provi ‘or lic 
ve difficult problems, but unmixed good how. 

cain” not been the result of this action. Postal subsidies brought 
lines earlier into existence, but postponed improvements. They 
were nang, the Government money used to crush com- 
petition. the author's opinion, the or of Sbeidies was nearly 
over. The Board of Trade inspection grown up from a simple 
survey to a minute and comprehensive i ion. This was 
attributable to the popular outcry for safety, and the resulting 
emotional ation was the cause. The executive department 
of the of Trade professed dislike to much of this inter- 
ference ; nevertheless, its officers were instructed to survey so 
much in | detail, and omens to lengthy directions, as actually to 
amount to d The system was too new to have par 
much ill as Pat but resistance to novelties ja ees. for 


forms might naturally be ranean. eccentricity 
of the laws was noticeable, of which one tration might be given. 
The public rode with perfect safety bebind a railway engine, the 
boiler of — contained steam of 120lb. pressure ; whereas in a 


steamboat the pressure 1a Me me ome oe law to about 70Ib. 

Although no doubt a few anes ble pl aaenm 
as a whole, and viewed over a series poe i 
fo "ir tose or ost of hoe on in tt RS yee 


matter of frequent remark that profit and comfort were driven out 
of any trade a steamboat ente: In fact, the one who had almost | 
alone benefitted by the change had been the consumer, 


At the same meeting of this society, Mr. G. R. Stephenson, Presi- | 


dent, in the chair, certificates were read in favour of the election 
of seven members and thirty-four associates, who will be balloted 
for on the 4th proximo. It was announced that the council, 
under the provisions of Sect. IV. of the bye-laws, had transf 
the following associates to the class of members, viz. :—Messrs 
James Bisset, Port Elizabeth ; George Bohn, wae Edmund Small 
Rail Sait; Ge als Cooper, B A ~ po ; 
way ; . Buenos Ayres; Henry non 
Shrapnel Fenner, Loodiana, India; William Grey Ferrar, Rom- 
ford ; Richard Garrett, Leiston ; Henry Johnson, Punjab Northern 
State Railway ; George Knowles, Queen’s Gardens ; Charles Lean, 
Acton; Alfred Penny, Westminster; William George 


Ly 


. +, ~~ 





3949. int the of Pickers used in power looms 

George , Buralem, Stockport, Cheshire. 
3950. Improvements in the ARRANGEMENT, APPLicaTION, and Mops of 
bee of Movasie or TRavVELLING TRAMWayYs or ba age for 
les to run on common roads, John Joseph Halco: 


Cam eshire. 

3952. at in Looms for Weavine, William Henry Hacking, 

3953. I Vy an for CHarGino and Dis- 
CHARGING Gas Retorts, William Jona Warner, South Shields. 

3954. Improvements in Sream TRAMWAY Cars, "Joseph Apsey, Waterloo 
Bridge-road, Surrey. 

3956. Improvements in Hyprants, John Henry Johnson, Lincoln’s-inn- 
fields, London.—A ong pee from Frederic Reese, Dortmund, 
Germany. —25th October, 1877. 

= a ga in SPRING ‘Borroms for bedsteads and berths, Richard 

unt, 


3962. se anal in SKYLIcHT and SasH Bars, John Rawlings, Hack- 
ney-road, don. 

3964. Improvements in ~ oy used in Or Presses for extracting oil 
from p. wot eemeryter . Henry Martin, Price-street, Birkenhead, 


3963. Imp ble in Jomntinc ae yt formed of rock con- 
crete, silicated «hes cement, or other ge Henry Sharp, Loseley 
Hurst, Bournemouth, Hants.— 26th October, 

3971. Improvements in the manufacture of _ Notcues and Runvers 
— um parasols, and sunshades, Thomas Widdowson, Shef- 


3972. he Dovste VENTILATED Snover Grate for fuel of an 
kind, Henry Conradi, Lower James-street, Golden-square, London.—. 
commmmatanien from Nicholas Henzel, Prag, anabeinn and Paul William 
Liebich, Teplitz, Saxony. 
3974. Improvements in ArRo Navicatiox, and in the construction and 


use of aerostats, and in the machinery and apparatus Philip Be which 


hi + 





Im 





railway 8, Hermann es pod Haarmann, Pes ema A 
4123. tengeovements tn atcues, John Clayton Mewburn, Fleet-street, 
Ludovie Goil- 


London.— A communication from Charles Delagrave and 
landeau, Paris. 

4125. seen Went in Carp Cases, Percy Frederick Tarbutt, Broad 
,W 





4127. Improvements in apparatus for Workina Brakes on Railway 
Trains by fluid pressure, George Westing , jun., 
build ndon, 

4129. Improvements in the method of and ap; tus for AppLyinc Pres- 
suRE to PaRaiex Vic8&, William Smith, vid Marks, and William 
Alfred Midgley, Keighley. 

4131. Improvements in Umpre.ias, Pickles Constantine, Swaine-street, 
Bradford. 

4133. Improvements in means or aj 
CLockwork for telegraphic a o 





oS 


ratus for yey ee the Speen of 
r purposes, John Matthias Augustus 
Stroh, Hampstead-road, Lond ‘ 


4135. Improvements in and ted with jpparatus for 
BreakinoG or Repucine Stones and other hard and brittle gu substances, 
parts of which i ts are also applicable to other similar pur- 

, George Dalton, Leeds. 

4137. Improvements connected with Revo_vine Paper Putr KNorrer or 

strainer machinery, James Hunter Annandale, Lasswade, Edinburgh, 


wy 








ape. Improvements in SeLr-cLosinc VALVES or waste water preventers 
for general uses, Heinrich Lezius and Hermann Zabel, Breslau, Prussia. 
—6th November, 1877. 





Inventions Protected for Six Months or os the Deposit of 
Complete Specificatio: 


4166. Improvements in means and apparatus for Sect and ReaisTEer- 
tno Moveys, 8 Peckham, and Ernest Reeve 
Queen’s-road, Peckham, Surrey. —8th November, 1877. 

4173. Improvements in Bossin Hotpers and Bossins, Herbert John 
Haddan, Strand, don.—A communication from Martin Joseph 
eg and Timothy Higgins, Chester, Pennsylvania, U.S.—8th Novem- 


4199. accetettigaite in the method and means for Convertinc RectpRo- 
caTiInG Motion into Rotary Motion, William Farr Goodwin, Stelton, 
io U.B. aoe a Novewber, 1877. 





improvements are in part Se to other pu: 
Solway House, Grove-atreet-road, Victoria Park, a me ea 
5976. rd eee ps SPEED REGULATORS, James Mur- 
wa apier, York- ~_ oe beth. 


rma 8 





of Bricks or Biocks of Furr 

a coal dust or other fuel mate! and in machinery or apparatus 
loyed os Benjamin Joseph Barnard , Southampton- 

bath , London.—A communication from Léberecht ’ Trall, Fiirsten- 
e, 


3981. Improvements in Exrecrric Macnets and in Macyretic Moror 
Enoines, Michael Holroyd Smith, Halifax. 

3982. Improvements in Locks and "Fasteners for travelling bags, - 
manteaus, and other similar purposes, Moritz Wolfsky. Water- 
Blackfriars, don. 

3986. An improved appara apparatus for Mov.pinc P.ates of celluloid vulcanised 
india-rubber or similar material for artificial teeth, John Hutchens 
Gartrell, Penzance, Cornwall. 

3988. I in and: d with Rors or Wirt Tramways or 

Suoors, Robert Scarlett Fraser, Pecunane -square, London.—27th October, 


3989. Improvements in the construction of Looms for Weavino, John 
Howarth and George Howarth, Whitworth, Lancashire. 

3990. Improved FricTion_ess BALANCED SUPPLY Vatves, George Frederick 
Lee Meakin, St. a * dn -road, Peckham, 8 

3992. I tus for ——~}- in the TREATMENT of AMMONTA- 
CAL Liquips, Prank ¥ Wirth, Frankfort-on- the-Maine, Germany.—A com- 
er cemwesye rdhetse me Julius Vorster and Hermann Gruneberg, Kalk, near 


Cologne, 
3903. A Sabine H a and Eoc-sorcer, Frank Wirth, vy ie me the 
Maine, Germany.—A communication from A. Ritter and Co., Esslingen, 


Germany. 
= iy ee va ws in AttacHinc Corrin Hanpies to Corrins, James 
ones, 
3996. An improved SS for WasHING or CLEANSING Fronts of WARE- 


HOUSES, \ — other similar articles, Joseph 
Dencard, Boulevard Bets ~ Saint Denis, Paris. 


3997. ee in the method of Cautionine the Pustic and others 
Wer Paint and other coatings, Nathaniel Galer, Union 
4004. An oo ° t in C - Hi Septimus Col 
vemen' ULTIVatorS, Hen: us leman and 
Alfred } =e Edwin M ord, er 








» 
fanty 





4021. Impr e of Sucar from Beetroot, and 
apparatus used therefor, Henry Conradi, Lower James-street, Golden- 





| 





—— London.—A commsunicahion from Herrmann Priew, Bernburg, 
t, Germany.—30th October, 1877. 

4053. Improvements in ELectro- -METALLURGY, and in apparatus connected 

therewith, Henry Conradi, Lower James-street, Golden-square, London. 

—A communication from Emile André, Ehrenbrei itstein, Prussia, Ger- 


man 

4059. 4050. feaprovewents in or connected with Circuit-cLosErs for ELEcTRIC 
ALarMs, Bristow Hunt, Serle-street, Lincoln’s-inn, London.—A com- 
munication frem Sarauel 8. Applegate, Camden, New Jersey, U.S. 
4061. Improvements in Skates, Frank Wirth, Frankfort-on-the-Maine, 

Germany.—A a from 5 ama | Klotz, Kamnitz, Bohemia. 
4068. [ Pearce Henry Crouch, London.—A 

communication cea Ernat Gundlach, Rochester, New York, U.S. 1st 
4060. Im eae ts in and relating to aj 

provemen’ and re 
Tittine or Raisinc Casks and Barres, 





tus for AUTOMATICALLY 
ty Barker Taylor, Bishop's 


4071. Improvements in apparatus for ConpENsinc, WASHING, and Purtry- 
‘ sno Gas and other vapours, Thos. Nesham Kirkham, Abingdon-street, 


4200, in Burron-HoLe Linines and the machinery for 
manufacturing the same, David Harris, Brooklyn, Kings, U.S.—dth 
November, 1877. 

4201. Improvements in Harvestixo Macuines, William Farr Goodwin, 
Stelton, Middlesex, U.S.——9th November, 1877. 

4235, WaTCHMAN’s TIME Derecrors, William Wallace Le Grande, Louis- 
ville, Jefferson, Kentucky, U.8.—9th November, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 


3917. Pumps, Frederick Phillip Preston, John Theodore Prestige, Edwin 
James Preston, and John Allen Fowler, Deptford, Kent.—13th Novem- 


ber, 1874. 
8945. CoNcRETE Buitpines, Thomas Potter, Alresford, Hants.—16th No- 
vember, 1874 


3920. GLAzine Gtiass, Thomas Hutchins Pinder, St. German’s House, 
Exeter. —20th November, 1874. 

3827. Dryine Wnuite-LeaD, &c., Alexander Perry, Bromley-by-Bow, Mid- 

esex.—6th November, 1874, 

3934. BLasTING Powper, John William Gray, 5S 
London.—14th November, 1874. 

3959. VeLocirergs, é&c., James Starley, Creu: .—17th November, 1874. 

4095. Waseawa a Cisamaino | Woot, John Clough, Manchester-road, 

ti 

4101. Sewine o Macurwes, Thomas Brigham Bishop, Regent-street, London. 

—30th Ne , 1874. 


3937. GENERATING, &c., Evectricity, Isac Louis Pulvermacher, Regent- 
street, London. —16th November, 1874. 
= avin ad Evans, Culwell Foundry, Wolverhampton.—l6th 
‘ovem- 
= Svoax tor Sisioiek William Garton, Southampton.—17th November, 





+h + } 
so 


s1A4 
*5 








m6. ‘temene Stream Enorves, Henry Hughes, Leicester.—19th Novem- 
1874. 


4279. Lusricatine Spinpves, Eli Stott, William Cookson Stafford, and 
Timothy Taylor, Ashton-under-Lyne.—12th December, 1874. 
es Meratiic Tuses, Arthur Clifford, Birmingham.—23rd November, 


3947. Puoroorapaic PLATES for Printina, Pierre Auguste Despaquis, 
, London.—17th November, 1874. 








Patents on which the Stamp Duty of £100 has been Paid, 


2985. Reorsterinec, &c., George Edmund Donisthorpe, jun., Queen’s- 
square, Leeds.—14th November, 1870. 
3067. Vessets for Liquip Caroors, John Henry Johnson, Lincoln’s-in- 
fields, London.—28rd November, 1870. 
3017. SuppLyiné Fue. to Furnaces, George Frederick Deacon, Liverpool. 
—lith November, 1870. 
8031. Dovs.tno, &e., Paper as Detiverep from Rotary WEB-PRINTING 
Macuines, G: Duncan and William Ashley Wilson, Liverpool,— 
19th November, 1870. 


Notices of Intention to Proceed with Patents, 

eo a pa Lire-PRESERVING SIGNAL, Joseph Higham, Wigan.—5th 
si ‘Kix, , Robert Lancaster, New Wortley, Yorkshire.—6¢h July, 1877. 
Usneens PIANOFORTES, Henry itton, Hanover-street, St. r’s- 





“Teast Islington, London. 











Nov, 23, 1877. 
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2627. WoovEN-soLED SHoes, Theophilus Rodgers Hyde, Westerley, Wash- 
ington, U.8.—7th July, 1877. 

2632. Street TRaAMWaAys, George Frederick Deacon, Live 1. 

2638. Cravats, &c., Simon Hayem, Boulevard St. Denis, 

2641, ConcRETE BUILDINGS, Charles Drake, Sibella-road, Clapham, Surrey. 
—Oth July, 1877. 

2644. Water-MeTER, &c., Frank William Haddan, Strand, London.—A 
communication from Hen Ha: yet 

2651. Mera Banps, &c., William Robert 8 ton-buildi 

don.--A communication from Simeon ntties Drake and Anna 

Bella Evans. 

2654, Horse Cuiprinc Apraratus, John Ramsay L’'Amy, Warwick- 
square, Lon: 

2657, SELY-ACTING WEIGHING Macuines, Gerard W laus von N, ki 

in.—A communication from Eduard Reisert. 

2658. Wanrisa Frames, Hen Dernenltt Barlow, Manchester.—A com- 
munication from José M. D 

2664, Liquip-meters, William Paine, Anerley, Surrey.—A communication 
Edward Reade-Westhead, 


2665. Raisinc Liquips, William dort Wise, Chandos-chambers, Adelphi, 
foeeee re communication from Joseph J Jean Margius,—10th July, 


2661. Rotary Enoines and Pumps, Cyrus Avery, Little Cross-street, 








nm, London. 
a ~ LWaY Cuatrs, William Black and James Graham Tatters, South 
a ot raeine, John Robinson and Frederick John Robinson, Bradford, 
re 


2674. Fiask and Syrince Compinep, William Morgan-Brown, Southamp- 

ene London,—A communication from Elie Lothon.—1l1th 
uly 

2699, Gates, Hourpies, &c,, Charles Hill Onions, Queen-street, Wolver- 


ham 

2702, oo ll Fun, &c., from the Skixs of Animaus, William Edward 
Newton, Chan “lane, London.—A communication from Michel 
Walch and rene Antoine Baradel. 

2705. Prerarina Fisrovs Susstaxces, John Thompson and William 
Ne ire anchester, and Henry Morton, Salford, Lancashire.—13th 

2714. Nivseavus0 Cranes, George Low, Ipswich.—l4th July, 1877. 

2721. Capmer apaprep for Waitinc, &., James Lovegrove Holt, Hol- 
born Viaduct, London. 

== PILED Fapric, Henry Bernoulli Barlow, Manchester.—A communi- 

from Pierre Victor Renard, 

2736. Manvuracture of Yeast, Julius A bert, Portsmouth.— 

Partly a communication from Si Ad ae Liebert.—16th July, 


2739. Pressine, &c., Baicxs, Alfred Wilks, Oldbury, Worcestershire.— 
17th July, 1877. 

2758. Suvices or Warerorates, Francis Goold Morony Stoney, West- 
minster-cham , London, 





2760. SLATEs, Alexander Browne, South ton-buildings, London.—A 
comunication from Alfred Lehrkind. 
2761. Compino Woon, &c., Herbart Anderton Foster, Queensbury, York- 


7 ee P.Lovous, Charles Catley, New-walk-terrace, York. 

Tr uly, 1 

2767. Steam Boivers, &c., George Hepburn, Liverpool.—20th July, 1877. 

ot! + ie Bucket, William | New Shoreham, Sussex.—21st 

ae Shree, William Robert La! th ton-buildi London.— 
pe yg from James Whitehead and James Butterworth. — 
23rd July, 1877. 

2816. Soviet AppaRATus for Carriaces, &c., Charles Bellamy, Lost- 
withiel, Cornwall, 

2818. AMIANTHINE Coat, Emile Louis Joseph Rocher, Toulouse, France.— 
24th July, 1877. 

2854. Carpina eg &c., Harry Marsden, Providence Mills, Hudders- 
field.—26th July, 1877. 

2894. Stop Warcugs, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Henri Alfred Lugrin and Prosper Nordmann. 
—28th July, 1877. 

2908, Paeranceo Hives, Gerard Wenzeslaus von Nawrocki, Berlin.—A 
communication from Carl Jasmand.—30th July, 1877. 

2971. Ancnors, Caleb Bloomer, Kensi n, London.—2nd August, 1877. 

3055, Composine, &c., Types, Alexander Fraser, Cannonmills Lodge, 
Kdinburgh.—19th August, 1877. 

3085. Heckiine of Frax, &c., Alexander David Robertson, Montrose, 
N.B.—13th August, 1877. 

3148. Preventixe Eicayeracies in Stream Borters, Johann Diedrich 

n, Birmingham.—A communication from Robert H. Harcourt. 
—18th August, 187 
a Makino Sewixe THREAD, William Morgan-Brown, Southampton- 
Lon —A communication from Andrew Reynolds Arnold. 
ae August, 1877. 
oo) Soe Gas Lamps, &c., William Foulis, Glasgow.—lst September, 


3341, Mzatina by Gas, Edwin Powley rae eB coo jion-build- 
London.—A communication from Charles M See September, 





877. 
3386, Lamps, William Charles Hughes, Hoxton-street, London.—5sth Sep- 
tember, 1877. 


8391. StzEaixo Gear, Gcorge Washington Allen, South Shields.—6th Sep- 


tember, 1 
3405, aan John Marsden, Halifax.—7th September, 1 
= Mew wag Nay William Palliser, tieeeapen: London.— 


sr, Bone Prone, John Moysey, London-street, London.—10th 
3791, ScuvBBING Coa Gas, &c., Heury Green, Preston.—12th Octobder, 
a a Steam Enornes, Albert Vile, Southampton.—13th Octo- 


3810. BottLe Corkino Macutnes, John Thomas Willett, Old Kent-road, 
Surrey.—15th October, 1877. 

3858. FLoor-cvors, Frederick Walton, Heathem House, Twickenham, 
Middlesex.—18th October, 1877. 

3877. Forwaces, John Head and John Robert Jeffries, Orwell Works, 
Ipswich.—19th October, 1877. 

3884, Spotrep Net or CHENILLE Tuxie, Albert{Sauvée, Parliament-street, 

on.—A communication from Aimé Baboin.—20th 877. 
8902. Fitiinc and Corxine Borties, Allan Macdonell, Newry, freland.— 


October, 
ag Bie | John “Dewrance, Great Dover-street, Borough, London,— 
3081. StaxD for Casxs, &c., James Swindells, Stockport.—24th October, 


3953. CHARGING Gas-RETORTS, William John Warner, South Shields.— 
25th October, 1877. 

3979. Steam ‘Borers, George Arthur Cates, Bristol, and Frederick 
Haward, Gracechurch-street, London.—27th October, 18 

4003. venice Workep by Steam, &c., Joseph Apsey, Waterloo Bridge- 

ndon, 

4004. GurtivaTors, Hen: timus Coleman and Alfred Edwin 
Morton, Chelmsford. ny Oo yt 

4005. Rammina Sanp in Movutpers’ Fiasks, Henry Septimus Coleman 
and Alfred George Edwin Morton, Chelmsford.—29th October, 1877. 

3017. Paint Brusues, William Thurston Culmer, Hornsey-road, | London. 

4025. Maxine Pounp Cakes, William Frederick Meredith, Commercial- 
road East, London. wou. October, 1877. 

4061. Skates, Frank Wirth, Frankfort-on- the-Maine, Germany.—A com- 
munication from Gottfried Klotz.—1st November, 1877. 

4069. Raisine, &., Barrets, Henry , Barker Taylor, Bishop’s Castle, 


4077. Dues, William Foulis, Glasgow. 

4079. Locks, Moritz Wolfsky, Water-lane, Blackfriars, London.—2nd 
‘November, 1877. 

4119. Looms for WEavina, Joseph McCabe, Droylsden, Lancashire. 

4135. BREAKING or RepucIxe Stoves, &c., George Dalton, Leeds.—6th 


November, 1877. 

4178, Bonsin-HoLpers and Bossins, Herbert John Haddan, Strand, Lon 
don.—A communication from Martin Joseph Nealon Jor Timothy 
H —S8th November, 1 


1877. 
4235. Time Detectors, William Wallace LeGrand, Louisville, Kentucky, 
U.8,—13th November, 1877. 
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4727. erng yl ne WIRE Bore Conxpucrors or CaGe Suipgs, J. Heydon. 
—Dated 7th December, 18 
This poser he in applying hydraulic, steam, or air pressure 4 
—, at the bottom of the shaft, whose piston ag are connected 
gs to the ends of the ylinder and the 
stand-pipe, air vessels are placed to cushion naa" ent of the 
pistons, and each piston has two stop cocks. 
4849. Preventine Escare or ors From Cuimneys, S. H. Lundh.— 
Dated 15th December, 1876. 

Round the top of the "chimne ia fitted a basin, into which water from 
the boiler is conducted thro a tube bending downwards ; a tube on 
b= other side keeps the water from rising beyond a certain level. The 

parks coming up through the chimney are driven against an Lepr hay 
adjustable basin over its mouth, and whirled round in the rising steam 
from the lower basin, till e xtinguished, 


ae Se.r-actine Gas Generatina Fornaces, J. P. Rickman.—Dated 
28th February, 1877. 6d. 

This consists of a fuel chamber with gas chamber below, and a fire 
chamber below this ; they are connected, and the coal falls as required 
into the gas chamber, the coke from the latter into the fire chamber. 
Proportions are given for the fire-bars, chambers, flues, &c. 

808. ApaPTATION oF CaRTS, OMNIBUSES, &c., FOR Lore Bats or Tram- 
way, J. Wood.— Dated 28th February, 1877.— oid.) 2d. 

This consists in addition of another set of wheels fixed to adjustabl 








cylinder. The boiler (of Field type) is aa one corner of the car, and near 
it the driver’s controlling mechanism. A short chimney (with bay edd 
rises from the fire-box ; a continuation of it is led down past the 
and, when the damper is closed, conducts the waste smokeless gases, 
with exhaust steam, to the ground. Some exhaust steam is conducted 
into an extra water cistern at the o ite end of the car, where it enters 
by an annular trumpet —- causing circulation and heating the water. 
The rest of the exhaust steam is led into a large close heated thence 
into the flue from top of the furnace to the ground. pawn dA air or 
steam blowers can be attached to blow up the boiler fires quickly, &c. 
1111. Spinninc, G. W. Von Nawrocki.—Dated 20th March, 1877.—(Not 
proceeded with.) 2d. 

This consists in ng on carriage a double tier of spindles (one 
above and a little behind the ber Phy with their corresponding fluted or 
drawing rollers. 

11/2. War tad Axp Armour PratinG, F. W. Brewster.—Dated 21st 
March, 1 6d. 

Ships are na in circular divisions with straight connecting sides and 
bottom of shallow segmental shape; the side sloping upwards and 
inwards at an angle of about 35 deg. to 40 deg. Four propellers and the 
rudder are worked in recesses in the bottom. The plates are so laid (on 
teak backing) that the joints are opposite the centres of the plates form- 
ing the oo rows; like an inverted slate roofing. Each plate has a 
heel sunk into the backing. 

1113. Ornwamentine Grass, Cuina, &c., W. G. Webb.—Dated 2ist March, 
1877.—(Not with.) 2d. 

A revolving table is connected to an epicycloidal cutting frame by a 

ponte of changeable wheels (to turn the table in either direction), and 
seated cutters are caused to act on curved surfaces. 
1114. ae Distances anp NuMBER OF Revo.uTions, J. C, 
son.— Dated 2ist March, 1877. 6d. 

Toa wheal! is fixed a case containing a set of ordinary counting wheels 
and dials, and a central toothed wheel gearing with the sean on the 
axis of the unit dial, and weighted to prevent its turning. Thus the 
unit wheel is caused to turn on its axis, and its motion is communicated 
to the others as u: 

1115. Ag Burners, 7. Silver.—Dated 21st March, 1877.—(Not proceeded 
wii 

For the dome there is substituted a series of short flues on both sides 
of the wick tube, inclining upwards towards each other from the outside of 
the re 9 (the air drawn into them gets heated). The lower part of = 
rack box is fitted within the upper, whose top is made Peraiigl noxadr 
rests oeith legs on a rdch ngs The wick tube is corrugated so that a "sick 
is supported centrall 


1116. Exectrric women W. B. Brain.—Dated 21st March, 1877. 4d. 
This relates to a triple element, formed, in one case, of an iron vessel 
containing a porous pot or bag of flannel ‘saturated with paraffine wax, 
within which is another such pot or bag. This latter bag is filled with 
earbon and acid (say a mixture of nitric, sulphuric, and chromic acids) ; 
between the bags is placed red or brown hematite iron and hydrochloric 
acid, and chloride of ammonia, Outside this bag, the iron vessel con- 
tains water, with or without acids or chlorides. The iron and carbon 





J 


axletrees, so that they may be set to revolve closely against the inside 
edge of rails or trams. 
o7. Bicyouss, H. J. Lawson.—Dated 10th March, 1877. (Void.) 2d. 
This relates to use of an additional bar beneath the backbone, which 
is lengthened over the front wheel; a rod sliding on the backbone, and 
which may be lowered to support the machine; a second seat on the 
backbone ; step rods ; roller — a brake which can be applied 
first to the hin w eel, then to both 


10907. Mera PLATES FOR oe an one AND FIRE-BOXEs oF STEAM 
Borers, S. Foxr.—Dated 19th March, 1877. 6d. 
The flues and fire-boxes are constructed with a corrugated and 
undulating form, imparted (by embossing or swaging with a steam hammer 
or hydraulic press) after the metal has received its general form. 


1100. Steam Cooxixe, G. W. Von Nawrocki.—Dated 19th March, 1877,— 
(A communication.) 

The food is subjected first to action of steam from quietly boiling water, 
then to that from violently boiling water, or water itself. The apparatus 
consists of a metal casing (for water) with central tube, in which a second 
tube (for fuel) widening out below is placed eccen coventrically, leaving a oa 
which forms a flue to fire grate below. Round the lower part of the 
inner tube system is a small annular chamber in which the water comes 
into imm contact with the fire-box. A tube reaches up from it 
above the water surface in the casin; ng and bending over, discharges its 
steam into a descendin 5 S.. which can be connected to the cooking 

receptacle. The head of the descending tube is first turned round a 
litle to receive the less heated steam from the outer chamber. 
1101. Larnes, W. F. Smith and A, Coventry.—Dated 20th March, 1877.— 
(A communication.) 5 

This lathe is more especially for turning, borin; ———— -cutting 

ene me ne For screw-cutting, there is a wheel (with screwed bars, 

and gearing with a pinion on the end of the lathe spin: le), on an eccentric 
pre in the headstock; it can be brought into or out fH 4 by a lever 
handle. An oscillating and sliding shaft behind has a dle arm at its 
ane Spo — ent of screw thread which can be b t into 


i117 Operatinc Contintous RAILway BRAKES WITH ty ama AIR, 
J. Steel.— Dated 21st March, 1877.—(Not proceeded with.) 2d. 

In a horizontal cylinder under the vehicle two rods which, © through the 
opposite ends are d with d when air is 
withdrawn from between them, approach each other ‘and cause the 
brake blocks to be applied to the wheels. On aiiteing te pened air, 
the brakes are withdrawn. The brakes can be op by p 
There is a special valve for charging and escape. 

1118. ber oped ae A, Morton.—Dated 2ist March, 1877.—(Not 








This consists odo only a few colours) in use of three warps, two of which 
are woven in by the weft so as to form the pattern, and the third is woven 
in to produce the body or ground. In the case of many colours, the 
additional colours of the pattern are d by 1 shuttles of 
weft, shut in between the two flowing warps coien where they are 
required to show the pattern. 

1119. Sores or Boots anp Suors, W. H. W. Smith.—Dated 21st March, 
1877. 6d. 

This relates to an improvement on No. 1362 of 1860, viz., pressing the 
soles between heated moulds or dies of similar shape but less size ; to 
the marginal parts, left soft, the upper leather can be attached by sewing 
or otherwise. 


1120. Coyrpensers, J. Waddington and B. Longbottom.—Dated 21st March, 
proceeded with.) 2d. 


1877.—(Not 
High- engines are converted into condensing | engines by means 
oe blast air surface d The steam is forced 
back into the boiler without having come into contact with the air which 
cools the exhaust steam in its passage through the tubes of the con- 
denser. 
1121. Trans.ucentT GraTINcs ror Opentnos or CeLtars, &e., A. ZR. 
Nairne and J. Waddell.—Dated 21st March, 1877. 
The gratings are fitted with glass blocks formed with angular flat-sided 
ridges on their undersides. In some cases all the ridges are made of 











on the boss. On the handle arm is a slide way 
—— horizontal across the lathe hed, when the handle arm is down), 
with slide forming a slide way for another slide moving across the lathe 
bed and at 45 deg. to the horizon ; this has 
tool holder. The forcing or following headstock is mounted on a vertical 
axis so that it can be turned either way at an angle to the line of the 
lathe bed. The ram of the forcing head can be worked to and fro by the 
pinion and shaft, or only by the screw, &c. 
1102. Tampourive, ORNAMENTAL, AND FestooninG Macutne, J. Gutmann 
—(Not proceeded with.) 10d. 
This consists of mechanism whereby the tamb seam with one 
thread, as well as a double twisted seam (described) be emb 





d sizes, the — one being nearer the side to which it is 
wished to divert the light. 


1122. Soxirarre SLEEvE Stuns, &c., G. Blunt,—Dated 21st March, 1877. 
4d, 


A tube attached to the back parts is slid over one attached to the front 
part, and its end passes into a box and between the two (looped) ends of 
a spring which then fall into slits init. For disconnecting, one part is 
turned round to release the spring from the slits. 


1124. Manuracrure rr Sree., W. R. Lake.—Dated 21st March, 1877.--(4 


communication.)—(Not proceeded with.) 2d. 
The puddling furnace is lined at the sides with | fossiliferous and 
iron ore, and the bottom pared b: ht iron 








in any pattern either on the edge or any other part of stuff. 
1105. Taxoxe Sounpines at Sza, &c., G. Bohn and W. Smith.—Dated 20th 
March, 1877,—( Not t proceeded with.) 2d. 
To an ordinary ig lead is attached a p ding gauge. 
1106, a fee ne age Orgs, W. R. Lake.—Dated 20th March, 1877. (A commu- 
tion. 








This comprises a furnace proper, with a cme oven directly above it, 
and hollow supports connecting both, leaving an m space between 
them, whereby a charge of — ore may be dropped from the oven into 
the furnace. With the furnace is arranged a heater with a reverberating 

combustion chamber, a coiled blast pipe, and a duct terminating in a 
tuyere, A hot-air pipe is connected = acoil heated by the waste pro- 
ducts of tion of the ti en, and with a tuyere, leading into 
the smelting furnace. A conical deflector 8 fits s tigh tly into the duct trom 
the combustion chamber, and at the of “— tenn is another 
duct, to the small end of oe 4 teens ~ secured, roasted and 
desulphurised in a thin layer ; pens a7 ata high beet inte the smelt- 
ing furnace, without distevegtution 
1107, 3 aed Macurines, C. Holmes, J. Pearson, W. H. Murton, and N. 

.— Dated 20th March, 1877. 6d. 

Boies machine, and at’ the — side of the bottom roller, is a 
shaft with toothed wheel, which ht into geariug with the 
spur-gearing for the rollers. It hes at ite er end a stud-plate with 
con: rod coupled to a crank on the end of a shaft, whose other end 
has a bevel whee! gearing into a bevel on the top of the dolly spindle. 
Thus an alternating right and left-hand partial revolution can be imparted 
to the dolly. 
i708: Expansion Gear OR CuT-O¥F MECHANISM oF STEAM ENGINes, R. 

‘ones. —Dated 20th March, 1877. re a hegre werd 6d. 

on a shaft rotating at twice the speed of the crank shaft are mounted 
two cams; one, the “governor cam,” can turn independently of the 
shaft ; it has on one side an inclined projection, and on its pe rin avre’ a 
series of teeth at varying distances from its axis, forming stops to control 
the cut-off. The other, or “ cut-off cam,” can slide sideways on the shaft, 
but must turn with it, and one end of the lever which controls the steam 
admission valve rests on it; it has an inclined projection on either side. 
The cut-off cam turns till'a projection on it ee into that of the 





scrap ; then 10 per cent. slag or roll scale is 2 in, with pig-metal of five 
different brands (caster cold blast, &c.), in given proportions, and the 
furnace fired. le the iron is melting, 3 lb. of pulverised magnetic 
iron ore is added and mixed; then some black oxide ps manganese. 
carbonate of soda, pulverised oyster shells. common salt, ash. 
The bars afterwards mmered out are cut up and put > @ common 
crucible with some black oxide of manganese, common salt, and powdered 
oyster shell. 

1125. ExtincuisHinc THE FLAME IN Dearie Or Burners, G. 

Biilau.—Dated 21st March, 1877. 6d. 

This consists of two cylindrical tubes, one of which may be also the 
inner tube of the wick holder tube, while the other surrounds the latter. 
Their lower ends are ted by a metallic strip, and into a loop in 
thie engages one end of a rock lever hung on a pin of the exterior casing ; 
the free end of the lever projects, and, on being depressed, raises the 
tubes, extinguishing the flame. The lever may be connected by a chain 
with a weight so held as to be easily released when any unusual tilting 
occurs, 


1498.) Giving Movement OR Power to Liquips, Arr, or Gas, C. &. 
De Bay.— Dated 21st Morch, 1877. 

This consists ot two screws of contrary curves made to revolve in con- 
trary directions (within the space comprised between two planes perpen- 
dicular to the axis of revolution) inside one another. 

1128. Furwirore ror Bep-rooms, J. H. Johnson.—Dated 21st March, 
7. 6d. 


187 
This consists in filling up, in any | ae the space below the level of 
the bed with d yh h g on the side of the 
bed ; i a govepeutesens for basin, Sane &c. Above the drawers 
shelves may be to be drawn out on supports and serve as tables 
1129. Vatve Geak, A. Collman.- Dated 22nd March, 1877. 10d. 

One of the gear acts to regularly open and close the exhaust and 
ad valves, another part regularly acts on a duplex joint between 
the prime mover of the gear and the admiasion valves, so as to increase 
the speed of opening and closing of the latter. The governor acts on the 
duplex joint to vary the motion of the admission valves, according to the 
engine speed. In a valve with double seatings, one above the other, = 
upper and ~—— —— surfaces are cone-shaped, or bevelled in op; 











rnor cam; both revolve together till a pawl caused to prot by 
Seles vernor catches a tooth on the governor cam and stops it; the cut- 
off cam, in passing the inclined projection, is moved sideways along the 
shaft, whereby the valve lever is caused to slide off sideways, cutting off 
steam from one end of the cylinder, while the governor cam is 
leased and b ti y again. se cut cam is next  pogmes 


back by a stationary projecti 
pry: goternor is inverbel i simplified 











admission valve. j Ra sgge 
and connected more directly with the throttle valve ; also a wider range 
of oscillation is given to the pendulums. 


1109, sh od Macuinery, 7. G. and J, Dawson.—Dated 20th March, 


pB gies aa ent of platen printing machines whereby, aonagg 

@ platen to a complete stand, more time is given. for 

feeding He off the sheets. The motion is a continuous rolling 

one, without the jerks incident to use of slots and cams. 

1110. Sream Cars, &c., 7. Robertson, jun., and 8. Henderson.—Dated 20th 

hiscume veal (eit x ieee pia sop rizontall: 

e 8 ne ek. or ders) is moun‘ orizontally 
between the main — = the fame, and eae i 

crank shaft Seoad to at larger on bw hs e other 

| Sane ge wheels). The engine can be worked 


on the compound principle, or high-pressure direct for each 








d the engine race or the governor gearing break omy 
a catch or Pann piece releases the cut-off gearing from the governor, 
letting the admission valve close. 


ae Rivetrinc Macuines, G. D. Edmeston.—Dated 22nd March, 1877. 


R. one arrangement, with the jaws one below the lope there is on 
each side.a vertical bar ; the two are connected at top and bottom, and to 
the upper jaw by a bolt passing through a rage: ho! e. There is asliding 
and an adjustment block the by two knuckle 

joint levers with the end of an eccentric rod 1 between na the sliding 

em hea a prop for the lower jaw, which can be turned down with a 

when the jaws are not in action. When the knuckle joint levers 

are jesy oad into a line (by the eccentric) the under jaw is forced upwards, 

and the upper resists, being connected through the bars with the abut 
ment. (An arrangement for jaws moving horizontally is also given.) 

1131. Sarery Detacnine Hooks ror Minina, &c., J. B. Craze.—Dated 

22nd March, 1877.—(Not proceeded with.) 2d. 

In case of overwinding, the projecting teeth on the tops of catches in a 
metal box mart the lowest pi eae: ee = on the crosshead, forcing keys 
which keep the catches aised do wards, and severing the i 
an held those keys. A taper oe is thus released, which, f up 

a spring, presses the catches out, so that they gear into and rest on 
tee nade Vane be ct the trom socket head, so supporting the cage. The 
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eee wae the rope is attached is liberated by the release of the 
1132. ¢ Orentxe Preservep Meat Tins, R. H. Rose.—Dated 22nd March, 
6d. 


Ya point, shaped like a trowel, is formed at the head of a 
bar sliding in a hole or groove ina handle. This point is inserted in the 
centre of the head of the tin, then an adjustable knife at the side of the 
handle is pressed in, and round below the upper border of the tin. The 
a may have friction rollers which also guid 

square tins, the fulcrum is a flanged wheel on a bent stem of a curved or 
hooked blade ; a a ae the hooked blade being inserted in 
the tin. (Some other varieties are described.) 


1183. Woop Buocks, ror Fioors, &., BF. P. Alexander. —Dated 22nd 
March, 1877.—(4 vot p a with.) 2d. 
The blocks are cut across the grain (with the grain running endwise), 
A 


on ly compressed parallel to the grain. dovetailed recess 
a under sides to receive the bitumen, cement or other 





1186. Rerturme Woop Pressinc Roiters ror Spinnine Frames, 
D. Cochrane.—Dated 22nd March, 1877. 64. 
the rollers at each refluting so as to give a 


This consists in redu ucing 
ratio of two flutes less to the inch of circumference, instead of a differ- 
ence of three. 

1137. Traps ror Noxious Gasss From Dratns, &c., G. Schofield.— Dated 
22nd March, 1877. 6d. 

This consists in formation of one main gully, with one or more smaller 
internal ys; to each of them is fixed, so as to allow the flow of 
water and sediment therefrom, a small valve or a facings, hinged 
so that the volume of water passing from the the larger, or 
from the larger into the smaller drain, will open the reepective valves, and 


when not so operated upon the valves “i tows a 
128. ConpENsER Carpinc Enorvgs, J. Bragg. ay 22nd March, 1877. 


Cis ilbils to tes  Rieente task edi linders ; also a mechanical 
arrangement de ean on flat iron pieces, ¢.g.), which the whole of the 
condensing machine following the doffer =" + can be easily removed. 
1140. Cenrrat Drart Fives For Furnaces or Kins, A. J. Verkonteren. 

—Dated 22nd March, 1877.—(A communication.) 6d. 

The. object is to draw the flame and heat towards the centre, and 
through the contents of the furnace. The flue may be made in longitu- 
dinal flanged sections ; and aseries of inlet —- between the flanges 
at the a met permite of free passage of smoke and gases out to 
the open These flanges have return fi at their 
pe Bw gh de the heads of the bolts and aid the 
the enclose). The flue is tapered from top to bottom (the 
It can swing on its sup) to some 

accommodation to charge. The supports are proceed- 
ing from a Sus unre tap, tab ey at the furnace walls. 
1141. AccLomeraTion oF PuLVERULENT Inow Onk, &. G. —. pe 
22nd March, 1877.—(4 communication. )—(Not irae 

Lime compounds are used for the eration, but the Ee, pricks 
are burnt at red heat ee tees ee ae 
1143. Bismuts Browze, J. Webster.—Dated 23rd M 

A hard bismuth bronze is made of bismuth (1 part mee weight), lead (3), 
re... (6), nickel (15), copper (25), antimony (50) 


dinal partition joined to the main about the level of the liquid, and ex- 
tending downwards pen oa to within about 2in. of the bottom, forming 
a conduit to convey away the tar cr other liquid; further, an arrange- 
ment whereby the ure of gas in the retorts acts automati: ically in 
ego A the dip pipes, pes, and the absence of ure causes the pipes to 

and an arr 


of gas or water 
 -E.. an independent source is used as an vuaxitony force. 
1162. om Wincurs, 3B. B. Billington. -—Dated 24th March, 


consists in mounting on a truck a winch directly connected to a 
hydraulic engine on the truck. The engine has a rotating slide (as in 
Brotherhood’s), and a cock or valve is used by which it can be s' 

reve! ; also the throttling of the fluid may be emplo 

to regulate the movement caused by a descending load. 
1166. Rapip Movement or Fiurp APPLIED TO MEASUREMENT OF MOTIVE 
Froude.—Dated 24th March, 1877. 

shaft and a stationary inclosing 
case on the same axial line. their opposed faces is a circular 
voncentric groove, curved, in se2 stional form, to the outline of a half 
ellipse or the like. In each of grooves facing each other are placed 
a number of d ms inclined to the plane of the wheel or case. The 
cells thus o— are ion with water while the wheel is revolved, 
and the — d vertical motion, with retarding 
effect. Adjustable qhulene mag te used to the motion. 
The apparatus may be used as a brake or dynamometer. 


1164. Covrtrnc ror Rartway Caraiaces, §. Partridge.—Dated 24th 
Mach, 1877. 64, 
A slotted bar with joint near its middle is me pal + the ordin: 
ook, ean oma bse terminal handles and a s: 
ted lever in the middle which engages in notches on the yd 
the slotted bar (when the handle is epey Ye and s' . oe 
cyatem 0 thatthe prt of the slated tar Jointet ta — 
ve the horizontal, and the outer jointed balf is poled ow at an o! 
angle with it by the ‘free end of the under link. This 
oe repeal deen» 4 so that the inner part is 
notches are disengaged and the Sy drops into the hook. 


1165. Sag For Roors, Watts, &c., J. Thorneloe.—Dated 21th March, 


The tiles are shaped, and on two adjacent sides is an edge rib 
Oe ee re ee wed on the two other sides is a 
a See ee ite surface of the tile. There is also a 

each its sides parallel with the edge rib. 

the other. In 








counterpart of 
applying the tiles the edge ribs are uppermost in the u halves, and 

turned-down edge ribs in the lower halves engage with the turned-up 
edge ribs of the = next below. The small angular rib on the lever 
surface engages with the lath, and the upper one serves to deflect snow or 


— WARDROBES oe or Caninets, J. Reade.—Dated 24th March, 1877.— 
‘ot 

This co 6 hh Alla ETA APA iron frame 
= iron and wood) combined with thin metal, wood, or other light panels 
or upholstery. 
1167. Sream Exctnes anp wg &c., 7. Morgan.—Dated 2th !March, 


1877. —(4 communica tion ) 





1144. 1 J. Robinson.—Dated 23rd March, 1877.—(Not p ded 
with.) 


This relates to improvements in the application of revolving rollers 
to bearings, and the method of securing such rollers in their relative 
positions. 
1145. Gamspivc METALLIC AND OTHER Wy W. B. Astbury.— Date? 
23rd March, 1877. eas ae. 2d. 
The wheel is ‘made portal d brought ‘ate contact with the work, 
which is fixed. 
1146. Prorecror ror Pescit ee, W. Footmen.—Dated 23rd March, 
1877.—{ Not with.) 2 


Aca 


its of two segmental abutments or pistons with semicircular 
motion in two cylind whose meet laterally at one part 
(with opening). “The two axes of the pistons are connected exteriorly by 
two toothed sections, one of which carries a crank joined by a connectin 
rod with a crank on the driving shaft ; thus the semicircular is con 
into circular motion. The distributing slide valves at the sides are 
worked, though levers, from an eccentric. Brass frictional packing 
work over the lesser diameter of the two movable abutments, 
pressed against them by steam. 
1168. Staxuxe, Serriso Ovr anv Sorrentnc Learner, W. Wrest.—Dated 
24th March, 1877. 6d. 
This consists of two pairs of drums mounted one above the other (each 








This consists of a thin metal cana, with one end closed and. 
off and a rim at the other. About the middle it is indented all round, 
and the edges of the metal between the rim and the indentation are not 
joined, but being elastic take a grip of the pencil. 

1147. Srortnc Compressep Arr For Motive re, Sir F. H. Sykes. 
—Dated 23rd March, 1877.—( Not proceded wi 2d. 

The air vessels are of metal strongly = et pen hooped ; two or more 
may be connected with valve junctions. 

1148 Suaptnc or Fixisninc a, T. R. Rossiter.— Dated 23rd March, 
1877.—( Not with 

Inside a corset is placed a bag fitted — sawdust to sd pee oy a rigid 
model ; a matrix of of Paris is th 
from this ——- a —— for a hollow metal 1 lock A, ie ay 
on which the corsets are shaped or finished (steam being applied 
tensely). 

1149. Carpixe Evornes, J. BE. Worsley.—Dated 23rd March, 1877. 4d. 

To prevent the sliver adhering to the sides of the draw box in its 

to the condenser roller, the sides of the draw box are made of 
rounded form, curving inwards towards the centre, and near the top is 
placed at each side a small tube with open end directed inward, which 
tube is connected with a blowing apparatus. 
co eae Casks, &c., wita Liquips, B. Carless.—Dated 23rd March 


This is to indicate when a cask is sufficiently filled. A funnel is made 
with apertures in its tube, the base of which is closed. A vertical tube 
is passed from the top of the funnel and through an aperture in the base 
of tube, and in this tube is a rod carrying at its lower end a float, 
and at its upper an indicator, which may be a ball. 

1151. Derence Bevt ror Ironciaps, &c., T R. D. Bingham.—Dated 23rd 
March, 1877. 6d. 
consists of series of plates, one within the other, with radiating 
compartments full of elastic non-inflammable material i “4g 
1152 Taps anv Cocks, J. Cotton.—Dated 23rd March, 1877. 

The valve seat (when — with the axis of the barrel) is os to be 
aes when menery ing in the form of a ring with external screwed 
thread, and polygonal form internally (to receive a key). 

1158 Permanest Way anv Rotiine Stock or Rattways, H. W. Cook.— 
Dated 23rd March, 1877. 4d. 

This consists in cutting the ends of rails diagonally and connecting g by 
fish plates (to prevent jumping); using brake shoes (hung and fitted wii 
springs) to act on a central rail near stations before the wheel brakes are 
applied; suspending brake blocks from the carriage by an elastic attach- 
ment, and os them with a tie rod, also having such ; vesting with | cims 





the weight of the carriage on the axles of secondary wheels : 

their peripheries on the axles of the running wheel, the bearings i” the 
former being on the ends of beams provided with sprin pg he the 
diameter of the journal reduced by steps (for diminu ion of friction) ; 


adapting anti-friction rollers to the axle boxes, 
1154. Propucixyc Impressions on Tin Prares, &c., J. A. and A. Lloyd, 
and F. Oliver.—Dated 23rd March, 1877. 

The stone having been al ng and inked, a _—— ~~ (formed of 
pod ene pe = ne “eh or red _ » CG, 
of gum copal, linseed and balsam copaibn applied on one or 
both surfaces) is pow on it and the design im ~ polis flexible 
sheet is then d pressed on the plate, resting on a fiat surface of 
stone or the like. Then the plate is removed and another substituted ; 
and the process may be repeated several times. The sheet can be cleaned 
with turpentine 4 used again and again. 

1155. Iscupators, J. G. Penman.—Dated 24th March, 1877. 8d. 

The eggs are placed in perforated plates over a layer of damp earth (to 
prevent their desiccation) in shallow trays, having side holes at bottom 
and top. Over the trays is placed an india-rubber Hot water a 
and in one part of the cover above is an india-rubber tray dipping som 
Soa ~ —s ee yw the ag are placed just after they have 

the shi m the tank proceed pii pre Ee 
portion of the roof of an artificial mother Sehr Achaia Uf same 

is produced from a boiler tothe middle of the The lam ae cane to the 
— of the roof, thence back to the boiler. amp heating the boiler 
y by mechanism actua by the variations of 
a of air ina chamber in the upper — 

1156. Fastewinc anp Lockinc TRavVeLLine + oe &c., L. Delair and T. 

a a ae i ie 1877. 

relatea to a whi While fnetening the , also forms its 
handle. The handle is a rod bent at both ends in form of a parall im. 
Each end swivels on a screw or hinge in a metal plate fixed inside the 
bag, and one has a sliding muffle which can be placed so as to unite the 
two ends within it. This muffle contains the lock. 
1158. Pumps, W. Bell and C. Blogburn.—Dated 2th March, 1877.—(Not 
prozeeded with.) 2d. 

This is an mee og to prevent the valves being obstructed in front 
by the — an accumulation of water above them. The bottom of 
the —*< lowered, depresses a tumbler, elevating the suction 
valve, and so letting any water above it escape. 

— Srezrinc Gear, W. B. Thompson.—Dated 24th March, 1877. 6d. 

‘is consists of a central shaft with a right-handed and a left-handed 
Ry on which are nuts connected with the ends of a yoke mounted at 
its centre on the rudder post. 


1160. Mayuracrure or G. W. P. Wilson. — 
Egy AS, Dated 24th March, 


This relates to placing trans divisi rising 
the liquid, botnets the p putes, in the Lodteaiie’ main, FY oT 








pair in horizontal row). Over cach > passed a belt with projecting 
rubbers. The lower pair are rotated, and the ru on its belt meet 
those on the other, and carry them (rit their belt) along. The leather 
is fed in between the belts, and a don it by 
retarding the progress of the upper belt with brakes sate 


caer = Curtine anp Saapinc Woop, W. Clegg.—Dated 24th March, 1877. 


iitcctiden crtmemmehdiie to deatiendie: The squared block, 
a guide or race, is first moved by a feed roller under an Tooerted aude 
rotary cutter, which roughs it on top and face to nearly the right size ; then 
by another feed roller to a second cutter, which the same on one 
side, then to two other cutters which reduce and smooth the top and 
sides. The block ia now placed in another race, and moved to where two 
rotary cutters form the bottom groove and the weft groove. Then it is 
placed with the tip ends in a chuck and rotated, while two series of small 
cutters are raised by a lever into contact with it and taper the 
ends. For boring, two ——_ rotary cutters are —— v ly, 
and “J levers with friction bowls act on the ends of the 
“y The bearings of the feed rollers are weighted so as to’be self-adjust- 





1170. CLEANiIno Saute AND SIpEs oF Snips, H. Studd.—Dated 24th 
March, 1877. 


A frame z of two pieces of wood’bolted together, and with 


1182. Bearinos anp LusricaTiNG APPARATUS FOR THE UPRIGHT prey 
4 + gy pe anp Winpino Macutnery, J. Nicoli.—Dated 26th March, 


The em... of the 3 is made with a os end which rests on the 
flat top of a steel stu e neck bearin + pe 3 of the spindle is fitted 
80 as to project down lato a eup fixec on —_—_ which contains 
the lubricant. The bearing is above the bottom of Seene creak ont 
particles go to the bottom of this, not lodging between 

the bearing surfaces. 

1168. Sr Beer, Ate, &c., P. B. Lockwood.—Dated 26th March, 


This coneists in dist istilling off most of the alcohol in the beer, then 
stecping the hops in this alcohol, and returning it to the beer. 
sae mune Inons Hearep spy Gas, &c., J. Paris.—-Dated 24th March, 


6d, 

This consists of a body casting with shallow core allowing a short 
interval between the burner and the bottom of the iron, and 4 top 
secured by screws, the two parts being held apart slightl: Wy by 
to give exit to products of combustion. The burner is a flat 

ece of cast iron attached under the cover by screws; it lightly 

jowed on the upper side, affording a shallow chamber for the mixed 
gas and air conveyed either through one of the handle supports or 
through a separate pipe fitted to the cover. 
1185. Exrractine anp TreaTiInc Jaen rrom Suvocar Canes, &ec., F. A, 


Bonnejin, —Dated 24th March, 1 
The sugar cane is disin’ ed % being presented in bundles to a 


series of lel saws in a ‘=o frame of cutters is out of contact 
with the bundle while being raised, but in the descent is ht into 
contact and caused to cut th hit. Each saw blade is made ker on 


the teeth side, so that the slides may pass freely between the blades. 
per Bega pdb aban A to pulp, then the juice is 
ted by pressure between rollers. It is then delivered to a metallic 
vessel lined with woven fabric, and there heated and limed. Then the 
lining is raised, and takes with it all the aan matters (to a tue 
for a YS same). The juice is again lined, boiled, and allowed to 
settle, It is drawn off throug! a thick and close fabric. 
1187. es w par oem, C. N. May.—Dated 26th March, 1877.—{Not 


This consists in combining with an engine mounted on wheels, 
gear which can be thrown into or out of gear by means of 
aieg or clutchea. 
1188. Coatine Casxs, &c., H. C. Batchelor.—Dated 26th March, 1877. 2d. 
The interior is — by gllowing  ® lqu liquid, formed of a mineral pitch 
found in Equador, Peru (and alcohol), dissolved in bisulphide 
of carbon er a hydrocarbon, run over it, and letting the surface then 
1189. 1 Ick ame asp Reraiczrators, G. Kent.—Dated 26th March, 
877. 
pe nw ae Selemadily from the u of the safe down through 
Py ty g in an open poet oy ‘teats tends to down and 
allows entrance of air at the top and down 
ey oe at the back of the ice basket ; set ey ny through perforations, 


00. Wueets, W. Spence.—Dated 26th March, 1877.—(A communication.) 


This relates to improvements on No. 3275, of 1875, viz., use o a conical 
screw nut in the recessed end of the outermost cushion, to e: the 
cushion and form a packing which excludes oil, grit, &c. (the ¢ outer end 
of the recess in the cushion is widened to form a lip); two w like 
outer — at the inner end of the axle box and surrounded the 
substance of the inner cushion, which they compress when the box is 
moved longitudinally by tightening of the conical nut ; radial projections 
on the outer surface of the box fitting into grooves in ‘the interior of the 
hub; a flanged ring fixed so as to prevent its turning in the hub, and a 
apar'on the axie bes Sitting into a notch in the ring. 

1191. Decoration or Tix Piate, W. R. Lake.—Dated 26th March, 1877— 
(4 communication.) 4d. 

Sheets of paper are coated with a mixture of glue and starch and dried; 
then the designs or words are printed on them. e tin plates are 
with copal varnish to which some boiled linseed oil ‘hes been added; then 
they are heated in a frame, on the printed paper is laid over them, and 
the two are pressed together. hie) oy to! is now wetted with a sponge 
and drawn off ; its printed surface is found to be transferred. The plates 
are washed w ith a wet sponge to remove the starch and glue. 

1193. Rotter Sxares, W. R. Lake. a 26th March, 1877.—{A com- 
munication.)—(Not proceeded with.) 4d. 

The stock is su at the front and the seer hay selioun cn Minera Se 
it as to follow its movements without in any way fae ows rn penn The 
roller frames are so connected that the pressure on 
each is counterbalanced by a like pressure on the other. A spring 1s 
applied to prevent the too free movement of either roller frame. 


1068, Construction or WaLLs, W. Lockwood.—Dated 26th March, 1877. 


This consists in moulding Paget GAs A eats See ee 
by 9in. deep and lin. Pad bm flange on ae! about 3in. They 
are bedded in cement, flange di own and projecting inwardly. Rubble or 
the like is inserted in the apace between two lines of bloc and liquid 
cement or “‘ grouting” is afterwards run in. Another line of blocks is 
then put in position on the top and in as before. 

11906. Lames, H. B. Niwton.—Dated 26th March, 1877.—(A communica- 

tion. .)—(Not — with.) 2d. 





rollers between them, is placed under the keel, and to it are attached (by 
ropes running through blocks) sheets of canvas, with internal brushes, 
ae up the sides of the ship. By means of ‘pulleys and ropes these 

-sheets can be worked up and down. The frame can also be moved 
fore and aft, so as to give a longitudinal action to the brushes. 


1171. ea gage ror ANALYsinc CarBurets, &c., J. Coquillion.— 
—Dated 26th yi 6d. 

Ss. .. is an egqunden based on the fact that hydrogen, or one of its 
compounds in form of gas or vapour, is completely burned in 

the presence of oxygen and p 
Steam is formed in the one case, carbonic acid in the other, and in either 
case the diminution of volume is noted for the analysis. It is also gener- 
ally true that every ox: compound in a state of gas or vapour 
wntin oon “: in * of bydrogen - ng po 

um Ww m the two propositions a general process 

analysis is deduced. wit 


1172. Pianorortes, G. W. Stro+g.—Dated 26th March, 1877.—{Not pro- 


ceeded with. 
This relates to combination of a harmonium with a pianoforte, the 
former being slid under the keyboard of the latter, and its keys operated 
simultaneously with those of the ‘aoe by means of hinged bent wires 
passing down trom below the piano k 


m7 Steam Generators, 7. and W. aah aes 26th March, 1877. 


This consists of a series of small vertical wrought iron cylinders placed 
ean oo for free passage of water and steam; they have 
d from them, which are provided with 
internal tubes for rapid Ad dicoulation. 
1175. Screw-LirTise 5 ames M. Benson —Dated 26th March, 1877.—(A 


communication. ) 

Tie iron sock fs made with a slot to recive two hai or split nuts pro- 
vided with guide pins working in angular oblique slots in the stock. 
Thus the orien on detached from the screw (by pulling rings attached 
to lad and the screw placed up or down to suit the elevation of the 
wor! 


1176. Recerracces ror Gunrowper, H. 0. C. B. Grinbaum.—Dated 26th 
March, 1877. 6d. 








This box is formed with an outer case of metal and an inner case of 
wood ; and the space aoe ge jin.) is filed with calcined dolomite, 
wdered and made into a s te with water or a silicate; or a 
ear al eed sodieat omkins to the calcined dolomite ; or a com- 
equal of calcined limestone and coal ashes is used. The 

wee case is and covered with strong calico saturated with silicate. 


1178. PoppLixe AND OTHER , Poameom, D. Caddick and J. Maybery.— 
Dated 26th March, 
The combustion chambers os formed with a double casing. between 
— ne pre inet Into this air is admitted or forced, and after being 
ited by contact with the inner casing, passes into ‘the combustion 
chatmber, partly below the grate, partly Ip into the the fuel, and partly above 


tere eat AIR TO THE Arr VesseLs or Pomes AND MacuinERy, H. 


A tary air feeding aaa te ant coted with the main 
4 lementary ve , aunetes ie m air 
tation ith the valve chamber or pui } em or any suitable 


part 

A. Ay While the 

tie ~ A drawing, waher flows at each stroke t an airlfeeder iuto the 

valve chamber, and air flows into the air feeder. While the pum 

eae | water flows into the air feeder and forces air therefrom Tato 
vessel 


hia oe, adjustable 
wontocers sates aasiseey 
largest size of the spanner. 
1181. Feepine Borries, 7. F. fg apne en yr 1877. 2d. 

The tube and teat are made in one piece, and two small annular 
=" alain on each side of the wehield " to hold it in 


4 eae 





Sh fingers ai vided to support the lamp chimney, the 
shoulders being at about ne lovel with the top of the wick tube, so as to 
admit air freely to the flame. 


1197. Homstino on Havwino, D. Sherrit.—Dated 27th Mareh, 1877.—( Not 
ed with.) 2d, 


A pulley is made with V-shaped groove, having lateral projections ; in 
this this the rope lies and is pressed by pulleys covered with vulcanised india- 


1198 — 4. 900 pares N. Hunt and W. N. Coz.—Dated 27th 
March, 1877. 

This consists in beng nen | the —— of air (by rise of temperature) 
in one vessel to force liquid ou’ of this vessel through a thin tube into 
another, causing increase of weight in the latter, which increase may be 
made to affect a ventilator in one direction by levers, &. (the te 
occurs in the case of ae through cold). The firat vessel may 
contain air alone, and may act through pneumatic bellows an a valve 
which governs the motion of hydrostatic bellows connected with the 
ventilators. 

1199. Sewinc Macuines, B. Brownson.—Dated 27th March, 1877.—{Not 


proceeded with.) 2d. 

To reduce friction and noise, th f the treadles are made of 
scale beam form. The invention Frm also A giving the shuttle thread 
tension by means of a curled wire fixed by one end; also to a new form of 
spool-winding apparatus. 

. SUPPO eer Carriace WINDO R. 8. W. Catt.—Dated 27th 

March, 18 ‘ot proceeded 

This consists of a grooved plate wi ler below than above, the two side 
edges of the window working in the tapered width. When window is 
lowered, the grooved pieces being hinged, can be turned down over the 
upper part. 

1201. Bearixos ror Rotary Snarts, &., W. &. Yates.—Dated 2th 
March, 1877.—{4 communication.) 6d. 

The shaft is su within ue anti-friction pulleys, or runners, 
how spindles roll on the inner flange of two rings. runners are 
separated by four amaller runners, whose outer ends ll on the outer 
of the rings. The ree eral recessed near the ends, so as to + a 
by their  pojesting ri teral or endwise motion and retain 
in position. 

1202. Manvuractore or Mera Tuses, B. Peyton and T. Bourne.—Dated 
27th March, 1877. 10d. 

The heated plate or skelp ¥ fed in yn ete etna three rolls whose 

ies form together a U or 
re eounted on a vertical axis, and 
skelp passes to a second set of four rolls combined with a mandril ; 
rolls force together the lips and weld them. Then the tube is gulded 
between two grooved ro! by which it is further compressed an 
delivered from the machine finished condition. 
1208. Prepartno FLouR ror hh, Invatips, &c., M. Chapman,— 
Dated 27th March, 1877. 6d. 
The flour with the bran is put in an oven, having a series of fines 
these flues meet in a cross flue at the 

toed gridiron 





and evaporation, to 85 deg. to 100 deg., being kept well stirred. It is 
then wi wn for on 
1204. Tosacco Pires, W. H .—Dated 27th March, 1877. 6d. 
On the stom io mounted o tatalet of metal made in two 
which are is slotted and slides on _— 


| Gg guided by a stad) "he other earris the mouthpiece. When ~ 
D ion folded back 
oh cae plan! 9 ramadan "J 
1206. Woop PAVEMENT AND Tras pee, 8. Robinson.—Dated 27th March, 


Fa igs ad proceeded with. 
, leaving spaces between for con- 
blocks 


ak pane deo 
alee rn ealiio tando are while hot round group of and 
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tighten these on cooling ; and between the bands a key or wedge is in- 

outed horizontally. Light rails are placed with their bessing Gert on 

the upper surface of the pavement, and the projec part w the 

groove fitting into spaces between the blocks, Screw 

vertically through the rails into a plate below the pavement. 

oe eae Dry Powperep Susstances, H. Faija.—Dated 27th March, 
1877. 


The substances are fed by a ho; to rollers (to crush all lumps), 
whence they enter a mixing vessel, in which two eccentric stirrers are 
revolved by suitable gearing, not only about their own (vertical) axis, but 
about the central axis of the vessel. A revolving scraper fitted loosely on 
an arm from the central axis, and kept to the bottom by means of a 
spring, throws the powder on to the stirrers. A spring device is also 
used to make the stirrers bear gently against the bottom, accommodating 
themselves to irregularities. 

1207. Siowatuinec on Rartway Trays, J. J. Hall.—Dated 27th March, 
1877.—(Not proceeded with.) 4d, 

At the side of the roof of each carriage is fixed an iron frame with a 
hinged lid, containing 4 strong detonating signal and red disc, which are 
respectively exploded and raised on pulling flexible connections extend- 
ing from end to end of tke carriage under the roof boards on both sides 
of each compartment. Each cord is connected with a sliding spring bolt 
which releases the signal apparat A chemical position may be 
used to produce a red light, &c. 

1209. Joinino rocerHeR Enps or Pipes anp Tues, 7. Verstraeten.— 
Dated 27th March, 1877. 6d. 

At the bottom of the socket (which may be either cylindrical or 
slightly taper) of one pipe is placed a ring of oakum, tow, or like material. 
The annular space between the socket and pe end it encloses is 
filled with lead, cement, plaster, or other mate: 

1210. Srretcuine Fasrics, W. EB. Newton.—-Dated 27th March, 1877.— 
(A communication.)—(Not proceeded with.) 2d. 

While the fabric is travelling slowly over a smooth copper cylinder it 
is laid hold of at its two selvages by a series of grippers on the peripheries 
of a pair of rotating discs carried by sockets on a central sbaft, to which 
is adapted a long mght and left-handed screw, whereby the discs can be 
drawn wider apart. The grippers are successively closed and opened by 
guidea, as the fabric travels through. 

1211. Postat Envetorrs anp Bas, A, M. Clark.—Dated 27th March, 
1877.—(A communication.)—(Not proceeded with.) 2d. 

This is an envelope or bag witha flap at one end or side, which can be 
fastened and refastened by a buckling device or adhesive matter. Also 
the envelope is perforated in the back or front, or both, to expose its 
contents. 

1212. Runwine Gear or Traction Encinas, B. J. A. De Bernalés.—Dated 
27th March, \877. 6d. 

The wheels consist of cylinders or rollers with spiral ribs on their 
periphery. The spaces between the spirals receive the loose stones, &., 
on an irregular road surface, while the spirals afford a bearing at two or 
mcre points. The portion of the frame supported by the pilot wheel is 
jointed to the main frarne. 

1214. SHears anv Scissors, G. H. Taylor.—Dated 27th March, 1877.— 
(Not proceeded with.) 2d. 
' For ripping, one of the blades is formed with a sharp-edged curved 
shoulder occupying greater part of the length of the cutting edge. 
1216. Coa.-boxes, C. Sims.—Dated 27th March, 1877. 4d. 

This consists in the use of a jointed sliding front, formed of a number 
of narrow strips articulated together, and running in grooves in the coal- 
box. 

1217. Preventixo Dravonts, &c., J. C. Morton.—Dated 27th March, 
1877. 6d. 

This ists in ar t of a movable valve secured at the under 
edge of a door so as to lift or close up as the door opens, and to open 
down automatically on closing of the door, preventing draughts of air, 
dust, or rain passing underneath. 

1218 Borries ror Aeratep Liquips, H. Aylesbury.—Dated 27th March, 
1877.—( Not proceeded with.) 2d. 

The aperture for admission and exit of the liquid is formed in what is 
now the bottom of bottles. It is stopped by a ball and a washer of india- 
rubber. 
£219. Urizistyc ‘ResipvaL anp OTHER Oxipes oF Iron, J. H. Bald.— 

Datet 28th March, 1877, 2d. 

The finely divided oxides are mixed with caustic lime (and a little 
water may be added). The mass is then dried in an atmosphere contain- 
ing carbonic acid gas, whereby the mass is made sufficiently hard to stand 
the blast furnace. 

2220. Ruppers, H. M. Chalmers.—Dated 27th March, 1877.—(Not pro- 
ceeded with.) 2d. 

The rudder post is fitted in a slotted tube within a similar tube form- 
ing the stem post, and the arrangement is such that the rudder can be 
hoisted up with chains and repaired or replaced. A slit (which can be 
plugged) 4 formed in the deck for the passage of the rudder blade. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

TueERE is no falling off in the activity at the sheet mills from 
which the galvanisers obtain supplies for their roofing branch. The 
mail last to hand from Australia shows that, as was to have been 
expected with a reduction in duty of £1 10s. per ton threatening 
them, the holders out there of galvanised sheets have been endea- 
vouring to sell their stocks. This mainly has brought down the 
price of some galvanised sheets perceptibly. Gospel Oak has been 
sold below £27, and for Orb £26 103. to £26 15s, has been taken. 
For ordinary brands of English the quotation has been reduced to 
£25 for 26 gauge. These reductions are no more than makers had 
been anticipating ; and the new trade which will follow upon this 
mail will go far to keep the leading pits busy for a few weeks to 
come, 

The corrugated roofing sheet firms have still a good outlook, 
since without any falling off in the ordinary demand for that class 
of product from any of the markets from which orders have lately 
mostly come, the Indian Government seek supplies for railway 
og eu Makers hereabouts expect a good share of the work to 

e distributed from the India-office on Monday. 

Increasing interest is felt in this district in the mails from the 
Antipodes, since the sheet iron firms are alone concerned in the 
business of that part of the world. More than ever the colonists 
of Australia and new Zealand are consumers of Staffordshire iron ; 
though there is no proportionate increase in their consumption of 
the hardwares of this or any other English district. It is learnt 
with comparative satisfaction that at Melbourne in the past month, 
bar and rod iron has maintained a uniform quotation of £9 10s. to 
£11 10s., but the business reported has been trifling. Sheet iron is 
quoted at £11 10s for assortment of Nos, 8 to 18, while Nos. 20 to 
26 command £14 10s. Plates are saleable at £11 to £13. Hoops 
realise £10 to £11, but are slow of sale. Fencing wire is going 
<orr for trade purposes, at £13, £14, and £15 for Nos. 6, 7, 
and 8, 

To-day—Thursday—in Birmingham, and yesterday in Wolver- 
hampton, makers ot first-class finished iron stoutly demanded full 
rates. Such rates are being given this week with less reluctance 
than during the earlier portion of the quarter. Certain merchants 
and consumers had been holding off in the hope of getting supplies 
at less money than was asked at the quarterly meetings. They are 
now compelled to ar their orders at the early values. Seldom 
has so much resoluteness been shown by a few leading firms to 
sell only at the prices fixed six weeks ago. Rather than take less 
they have preferred to close mills, and in the case of the New 
British Iron Company, whole works. 

The information that this concern is to remain closed for the 
present is received as a striking indication of the present unprofit- 
ableness of extensive mill and forge concerns. It is, however, 
significant that in each place small concerns display confidence in 
the future, 

A new works at Brierly Hill has been started by Messrs. 
Roberts, Cooper, and Newton, for manufacturing chain iron. 
Small works which can be kept well in hand are believed to be 
paying even at current quotations in South Staffordshire. 

uyers of such iron have, however, more scope for bargaining 
in respect of inferior and medium sorts than they have in respect 
of high-class iron; for the } ped sorts of pigs admit of greater 
variation of the products for which they are required. Next to 
the sheet mills, the guide, small round, and general merchant 
snills keep most employed. Encouragement is likewise held out that 





in caged pose and angles a better business may soon be looked for 
from local engineers, 

Pig iron displays more variation in actual transactions, though 
the open market prices are unchanged at £4 for all-mine and 
£2 5s, upwards for cinder qualities. 

Engineering firms who have laid themselves out for railway 
work are tolerably well employed, and their prospects have an 
improving tendency. The Indian railways are now our best cus- 
tomers. There is this week a good inquiry for all classes of iron 
and other metal work required in truck and wagon and brake 
building in India, Concurrently permanent way work is in im- 
proved demand, and there is more movement in pumps and 
je and boilers than for several weeks past. Castings for pier 
avd similar work, and likewise for water and gas companies’ uses, 
are being sought for. Some of the gas tube firms and the makers 
of locomotive tubes keep very busy, but at prices which rival the 
effect of the competition upon the Clyde. At one time all the 
tubing required in Scotland was made hereabouts. Hitherto the 
nuts and bolts needed in the same part of the kingdom were 
mostly made here. Henceforth the Clyde seems likely to be a 
competitor in that branch. 

In pny ame of the difficulties with the men engaged in the 
nut and bolt trade, extensive nutworks are to be erected on the 
Clyde for manufacturing the nuts and bolts required at the great 
shipbuilding works in that district. Orders have already been 
given for the machinery. 

The report of the Birmingham Nut and Bolt Company has been 
adopted by the shareholders. The company at present have as 
many orders as they can execute. The chairman stated that prices, 
if not so large as two years ago, are still fairly remunerative. At 
the same time, it was asserted that articles which could not be 
manufactured fast enough at 37s. four years ago, could not now be 
sold at 17s, 

Coal is abundant, and the colliery business mostly profitless. 
This leads to annoyance and sectional efforts by colliers to get 
higher wages, and toa threat by colliery owners in the Bilston 
district to resist the payment of the proposed mines drainage 
rate for that part of the commissioners’ area. 

The submission of the horse-nail makers of South Staffordshire 
to a further drop of 3d. per 1000 has caused considerable dissatis- 
faction to their Belper brethren. Formerly the nailers in Belper, 
because of their superiority in number, ruled the men in this dis- 
trict upon questions of wages, but now the reverse is the case. 

In North Staffordshire the bridge and girder makers find it very 
difficult to cémpete with their fellows in Belgium, who are sending 
over to this country a considerable bulk of girders at a price 
against which native makers stand no chance. That, however, 
the quality of the foreign product is equal to that of makers here- 
abouts is a matter of much doubt. 

As to the finished iron trade as a whole in the north of the 
county, there is, in the absence of shipping orders, no immediate 
prospect of any improvement. The orders that are now keeping 
the mills running are almost profitless, so low are the prices that 
have to be quoted to obtain any work at all. Although only half 
the furnaces built are in blast, yet the make of pig iron is in excess 
of demand, and a reduction of the present heavy stocks is impos- 
sible. There are collieries where the men are, notwithstanding all 
this, still on strike against the 10 per cent. reduction. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE is but little change either one way or the other to notice 
in the iron trade of this district. Business in every branch con- 
tinues extremely dull, and although some little stir was occasioned 
on ’Change at the Manchester weekly ting on Tuesday by the 
announcement that at a ting of Middlesbrough makers, it had 
been resolved to advance the price of North-country iron, and also 
to enforce the new weekly terms decided upon a few months back, 
this had no material effect upon the market here, and certainly 
did not tend to stimulate the demand for any description of iron, 
as neither merchants nor consumers believe that the Middlesbrough 
combination can, in the face of the present general bad trade, be 
carried out for any considerable period, although there is no 
ye that prices have long been too low to be remunerative to pro- 

ucers, 

So far as business at present in this district is concerned, the 
demand for all classes of pig iron continues very limited. Lanca- 
shire makers are only securing a few small orders, but they are 
firm at late rates, and will not, for delivery into the Manchester 
district, sell for less than 51s. per ton for No. 3 foundry, and 50s. 
for No. 4 forge, with the usual deduction of 24 per cent.; whilst 
for iron delivered at present prices they do not care to book at all, 
preferring to go on in a hand-to-mouth manner until some change in 
the market shall place them in a better position With regard to 
Middlesbrough iron, the action of the north-country houses has 
completely put a check to what little business there was doing in 
this district in this class of iron. Nominally prices showed an 
advance of about ls. per ton as compared with last week, the 
quotations for g.m.b.’s delivered into the Manchester district being 
about 49s, per ton for No. 3 foundry, 48s. 6d, for No. 4foundry, 
and 48s. for No. 4 forge ; but sales could not be made at the higher 
figures, whilst, independent of the advance, merchants who, as a 
rule, have to give long credit to small founders in this district, are 
not at all disposed to comply with the makers’ new requirements 
for weekly payments. 

e finished iron trade is without improvement, and continues 
in a very depressed condition. Manufacturers are working off 
their orders, but are securing very Jittle new business to take their 
place, and some of the old-established houses are nearly coming to 
a complete standstill. Nominally list rates are without change, 
but makers, many of whom are not running half their plant, are 
competing keenly for business, and good specifications are taken 
at extremely low figures. The average quotations for sales, 
current in the market, are about £6 5s. to £6 7s. 6d. for Middles- 
brough bars, £6 7s. 6d. to £6 103. for Lancashire, and £6 10s, to 
£6 12s. 6d. for North Staffordshire bars, delivered into this dis- 
trict ; but even at these low prices very few orders are secured. 

Another threatened extensive strike in the cotton trade of this 
district has happily been averted by an arrangement between the 
employers and the operative spinners and weavers of North-East 
Lancashire, that in the event of there being no improvement of 
trade in the interval wages are to be reduced 5 per cent. after the 
2nd of January next. This branch of trade is already so extremely 
depressed, that not only do machine makers find it almost impos- 
sible to secure new orders at present, but in many cases orders that 
have been given out are being held in abeyance until there are some 
signs of a revival in trade which will warrant the placing down of 
new machinery. 

The coal trade continues very quiet. The mildness of the 
weather is keeping back the demand for house fire classes of coal, 
and the general stagnation in trade causes all other descriptions of 
fuel to be plentiful in the market and lowin price. Prices, however, 
appear to be about as low as they can possibly go, and there is no 
material change to notice in this direction. Good Arley coal at the 
pit mouth is still quoted at from 10s. to 11s. per ton; Pemberton 
four-feet, 8s, to 8s. 6d.; and common coal for house fire purposes, 
6s. 6d. to 7s. per ton. Common forge coal, which meets with a 
very small demand, is offered at 5s. 9d. to 6s. 6d. per ton, and 
burgy is quoted at from 4s. 9d. to 5s. 6d. per ton at the pit. Slack 
continues to accumulate in stock, and this class of fuel is so diffi- 
cult to dispose of that colliery proprietors in some cases are com- 
pelled to restrict the production by declining orders for round 
coal. Prices are very irregular, common sorts being offered at as 
low as 2s. 6d., whilst for the better descriptions 3s. to 4s. per ton 
at the pit mouth is asked, 

The shipping trade is still very dull, both for coasting and 
export, and to compete with other districts Lancashire colliery 
proprietors are compelled to quote at very low figures. 











Considering the fact that the shipping season has closed, and 
that foreign orders are therefore to a great extent suspended till 
next season, it is remarkable, in a period of admitted dull trade, to 
find the hematite market of the North-west of din a 
comparatively snug and satisfactory position. The demand for 
all qualities of iron is fair, the makers are in a steady position, 
owing to the orders they have in hand, and are enabled to maintain 
some firmness as to prices, 

On ’Change at Barrow on Monday, the value of all classes of 
iron except one was reported firm, and that exception was with 
reference to No. 3 forge, which has lately been bought in consider 
able quantities by South Wales users and others, at lower prices 
than have been ruling the market for some time. But it is expected 
that as there is a good trade for this class of iron a better tone 
will result, and improved prices will be the consequence. No. 1 
Bessemer is quoted at 67s. 6d. a ton at makers’ works, and No. 3 
forge at 64s, 6d.—prices which have ruled for a long time—and 
other qualities are based on these values. 

Several cargoes of pig iron of various qualities, have lately left 
local ports for the Continent, and the winter months do not seem 
likely to be so dull in this direction as they have been in late years. 
On home account there is a satisfactory tone, and a fair inquiry is 


experienced. Associating this with the fact that makers are 
already well sold forward, it is obvious that a good winter trade 
may be expected. 


Steel manufacturers are in a comparatively easy position. Their 
works are fully employed, and they have orders in hand which will 
tide them over a few months. There isa healthful tone in the 
rail trade, and the demand for general steel goods is comparatively 
good. Steel wire is experiencing a good market. 

Iron shipbuilders are in receipt of only a few orders, and they 
are clearing work out of their yards much more quickly than they 
are receiving new orders. It is rumoured that new work will soon 
bs cara to builders in this locality, but nothing definite is 

ed. 

The coal trade is unsteady, and the consumption is not con- 
siderable, prices being very low. In the Whitehaven district new 
borings have proved the existence of some important beds of coal 
into which it is proposed to sink shafts. 

The Furness Iron and Steel Company have made a very 
important discovery of iron ore on their Goldmire royalty, in the 
neighbourhood of Furness Abbey. This promises to be a large and 
valuable pocket. The company has bored into the ore in five 
distinct places, and have sunk and driven to the ore with most 
satisfactory prospects. Not long ago the Sandscale Mining Com- 
pany discovered a valuable sop of ore at Sandscale, and more 
recently Messrs. Kennedy Brothers have made an important find 
of the raw material, All these discoveries tend in a most marked 
degree to establish a belief that the rich bed of metal which ha 
made Furness what it is, is almost inexhaustible, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Ir would appear to be certain that in the steel rail trade the long 
expected revival has at length set in, not only in this country, but 
all over the world. It may be that much of this activity is attri- 
butable to the recently placed Government contracts for India, but 
these, although of good proportions, by no means account for the 
renewed vigour which characterises the trade at the present time, 
nor do the Russian orders entirely fill up the balance. It would 
seem, in fact, that the true explanation of the change is to be found 
on many sides, and not in any particular direction. In this 
country the rail mills are mostly going on Indian, Russian, Aus- 
tralian, Swedish, Spanish, and home orders, with the mapas 4 
of certain houses being presently engaged on contracts for certain 
new South American lines. The French mills are said to be fully 
engaged for their own lines, and fora large Hungarian undertaking, 
whilst the German and Belgian works are turning out large lots, 
not only for the use of their respective home systems, but in con- 
siderable bulk for Italy—as our consuls officially inform us—and 
some few other countries. The latest advices from the United 
States all tend to confirm the impression that this branch of busi- 
ness, at all events, is active, and has good prospects. The New 
York Iron Age of November 8th states that the president of the 
Reading Railroad Company had just received a cable telegram from 
London, announcing the completion of an agreement for the exe- 
cution of a contract between the Madeira and Mamoré Railroad 
Company, Limited, the National Bolivian Navigation Company, 
and Messrs. P. and T. Collins, of New York, under which the last 
named are to construct a railroad 180 miles long in Brazil, with 
iron rails 45 lb. to the yard. All these rails and other ironwork, 
of the total value of five million dollars, will be supplied by the 
Philadelphia and Reading Coal and Iron Company. The New 
York teade report of the same date states there is a considerable 
inquiry for steel rails, and that some of the companies are so full 
of orders that for the present, so far as prompt delivery is con- 
cerned, they are practically out of the market. Iron rails are 
neglected. From Philadelphia it is reported that the mills have 
sufficient orders to keep them fully employed for a considerable 
period, orders for several thousand tons of steel rails having been 
placed during the week, in addition to 14,000 tons of iron rails 
required for Brazil, and other lots for Cuba. From Pittsburgh 
and other iron centres the reports of the same journal are of a 
similar kind, in respect of the steel rail trade It thus appears 
proven that this important industry is reviving, which is of itself 
an encouraging symptom, and leads to the hope of a still better 
trade next year, seeing that there are great projects on hand for 
India, the Cape, Australia, South America, and Russia, besides 
schemes in this country which, if carried in the parliamen 
committee rooms, will involve the making of 135 miles ty the 
Great Eastern, and as much more by the Great Northern, North- 
Western, and Midland Companies, to say nothing of the demand 
which isalways going on for renewing purpo-es, 

In this district the signs are not altogether of the brightest, 
seeing that the iron smelting and manufacturing branches proper 
all continue very quiet, and their aggregate output is much below 
even a low average. There isso great a quantity of pig held in 
different parts of the country that it is practically impossible for 
matters, particularly prices, to go up until the demand is greatly 
increased or the production immensely decreased. 

There has been no particular change during the week in pig iron 
or ores, either in respect of prices or demand, nor has the business 
in merchant iron been increased. There is, perhaps, a better call 
for hoops and good sheets, but bars appear to be entirely neg- 
lected in all directions, with the exception of a few good brands, of 
Derbyshire or West Yorkshire producers, for special constructive 
or engineering purposes. 

There is little change in the general condition of the cast steel 
trade as a whole, but in one or two directions it is reported that 
rather larger commissions from America, France, &c., have come 
to hand, and that some of the home districts are yielding more 
orders. The demand, however, for the most part runs on fine 
tool steels or reputable brands for special purposes, the com- 
moner cast steels being almost universally discarded here in favour 
of Bessemer material, which is so much cheaper and easier to 
work up. 

In rail ends and “ defectives” a very id is now 
being transacted here by the scrap or metal dealers, who get hold 
of these “‘ fragments that remain” from all parts of the country, 
and either retail them in small lots or have them sawn up or rolled 
down. The rail ends are largely used by wire rollers, shovel 
manufacturers, and others. The call for Bessemer or crucible ship 
plates is very well maintained, and with careful manipulation in 
the first processes there would seem to be no reason whatever why 
they should not supersede inen—eopotinly now that Lloyds’ have 
given way in their favour, The here at present is chiefly for 
the Clyde, Mersey, and Humber shipyards. 

For engineering requisites there is but a limited inquiry, and 
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much quent petiti mgst the smaller houses. Of 
this would-be purchasers are not slow to take cognisance, as is 
shown by the fact, mentioned to me by one of the parties, that 
several s and other houses reeentty received a dozen or more 
inquiries from different agencies in London, Manchester, Sheffield, 
&e., relative to a machine worth about £1500, ig oats / a firm in 
one of the towns named. The upshot was that the leading firms 
agreed not to quote for it at all. 

There is a steady output of all kinds of hardwares, and in many 
directions there are already abundant indications of that active 

which is accounted to be one of the peculiar attributes of 
the four or five weeks preceding Christmas each year. 

In the coal trade much attention is awe directed upon the 
dispute which is taking place at the Lundhill Colliery on the 
“restriction of production” question. It appears that the men 
have recently taken this course, and have consequently inflicted 
serious loss upon the owners of the colliery, whe have determined 
to'test the legality of the procedure by actions in a court of law. 
They have therefore taken out summonses against about 130 of the 
men. The upshot will be awaited with much Interest, especially 
as the miners employed at a neighbouring pit—Manver’s Main Col- 
liery—have iust passed a resolution “‘torender Mr. A. Macdonald, 
M.P., all possible supportin carrying out a reduction of the output 
of coal throughout the whole mining districts in times of de- 
pression in the coal trade, and so to enable the masters to sell 
at reasonable prices, and to pay a fair day’s wage for a fair 
day's work.” 

A number of moulders, fitters, labourers, and others have also 
been summoned by their employers, the Mitchell’s Worsborough 
Dale Foundry Company, for absenting themselves—on strike— 
without leave, and compensation is claimed in each case. The 
strike at the Corton Wood Colliery, South Yorkshire, still 
continues, an abortive attempt to settle it having been made this 
week, At the Dodworth Colliery, near Barnsley, a serious dispute 
is in progress, and may lead to troublesome reprisals. The owners 
are about to import men from a distance to take the places of 
those on strike, and are making extensive preparations for lodging 
and feeding the new comers in specially erected huts near the pit 
head. A large number of extra policemen are watching the 
premises for the protection of these so-called “‘black sheep.” At 
the Stafford Main Colliery there is a dispute anent the making of 
slack coal and the introduction of riddles. 

The whole of the puddlers and shinglers employed by Messrs. 
Cooke and Co., Limited, Sheffield, have come out on strike against 
a reduction of wages which the firm states is 6d. per ton, whilst 
the men allege it to be 1s. under all other districts The company 
offer to pay 12s. 3d. for five heat wire billets, 9s. 3d. for six heat 
billets, 8s. 2d. common bars, and 9s. for hoops. The men refuse 
these terms, and also refuse to submit the dispute to arbitration. 
Other firms will probably take similar measures shortly. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Own Monday the iron makers of Middiesbrough and the Cleve- 
land district generally took a decided and important step in the 
way of arresting the downward movement of prices. They helda 
meeting in Middlesbrough and decided that No. 3 pig iron should 
be advanced to 41s. per ton, and No. 4 forge to 40s., less 1 per cent. 
commission. In pursuance of the resolution, the sellers of pig 
iron met the buyers at Middlesbrough Exchange on Tuesday with 
an unwonted degree of firmness. The prices agreed upon at the 
meeting of the previous day were steadfastly adhered to, and con- 
sumers, finding themselves unable to abate the higher rates, fought 
shy of trading altogether, so that the actual amount of business 
done was very small. Consumers affect to believe that this new 
policy cannot be carried out for any length of time; that it is a 
mere “flash in the pan,” and that the pressure of necessity will 
soon compel a return to the old rates. But there isno reason why, 
if sellers are banded together, it should not be possible to maintain 


a band or ring that will keep prices up fictitiously for along period | 


of time. It remains, of course, to be seen whether the iron- 
masters of Cleveland can afford to do this in the face of the com- 
petition that now confronts them on every hand. It may, how- 
ever, be remarked by the way that the experience of the Scotch 
ironmasters in this direction has not been encouraging. They made 
up their minds that they would blow out about thirty blast furnaces 
some months ago, believing that thereby they would cause prices to 
stiffen, or at least prevent them from falling; but the result did 
not justify their expectations, and the compact they made among 
themselves was not long adhered to. In the Cleveland district 
the making of ordinary g.m.b. iron is in the hands of very few 
firms, so that, apart from special brands and qualities, there would 
be no difficulty contingent on the unweildiness of the number to 
be consulted and dealt with. In the meantime, makers declare 
that they are sending off more iron than they are producing, so 
that it is probable the returns for the current month will exhibit 
a large reduction of makers’ stocks. 

Messrs. R. Dixon and Company, of the Cleveland shipyard, 
have booked an order for the construction of a steamer to be made 
of steel. This will be the second steamer of the kind built in 
the North of England, the first being now in the hands of Messrs. 
C. Mitchell and Company, of Low Walker. 

Mr. C. E. Muller, one of the largest pig iron merchants in the 
North of England, has been appointed German consul for Middles- 
brough, vice Mr. Carl Bolckow, resigned. 

The state of the Northumberland coal trade continues to be a 
souree of so much anxiety, that at a meeting of the coalowners on 
Saturday a committee was appointed to inquire into the cost of 
producing coal in Northumberland as compared with other districts, 
and with the year 1871, to consider the development of the fine 
coal seams of the county, and to ascertain the effect of the opera- 
tion of the Mines Regulation Act. It is stated that the cost of 
working coal in Northumberland is fully 2s. per ton more than in 
other neighbouring districts. 

There is no c to speak of in the finished iron trade. Prices 
are unaltered for plates, and the ordinary qualities of merchant 
iron ; as for iron rails, the firms that make them would almost 
take them at any figure, but no orders are coming to hand. 

Mr. Lishman, the managing owner of Lord Durham’s collieries, 
has brought out a novel kind of engine worked by compressed air, 
and travelling in the same fashion as an ordinary locomotive, 
which is designed to do the work of ponies and putters, in bringing 
the tubs out of the workings down the pit. 

Before the Whitby Union Assessment Committee on Saturday 
last, Mr. Palmer, M.P., appealed against the rating of his ironstone 
mines in Cleveland. In 1875, the mines were rated at £2466, and 
in 1876 they were reduced to £1210. But during the year ending 
June last the quantity of ironstone got out of the mine was only 
59,695 tons, which, at a tonnage rent of 4d. per ton, came to only 
£994 18s, 4d. The committee agreed to reduce the assessment to 
the latter amount, 

Hanisteels Colliery, in Durham, has been partially laid in, and 
the men to the number of about 150 discharged. In Northumber- 
land, the miners are subscribing a largely increased levy for the 
purpose of supporting those who are out of employment. A large 
number of the men who were employed at New Delaval have 
mo employment in Scotland, and at various places further 
sout! 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

As I noticed briefly last week, the ironmasters have resolved to 
keep a third of their furnaces out of blast for another three 
months. The first three months expired on the 12th inst., and, 
according to agreement, a meeting was called to consider what 
should be done. There was, unhappily, little difficulty in deciding 
upon the course to be followed. In an interval of three months, 


trade had notin the least degree improved, but had rather been 





getting worse, so that the masters had no alternative but to keep 
the furnaces idle for another period. 

It becomes more and more apparent as the draws towards a 
close that, in the matter of iron production, if not also in that of 
iron manufacture, 1877 will be less satisfactory than its predeces- 
sors. The larger demands for pigs from abroad, which were 
experienced about the end of summer, altogether wiped off the 
decrease in the shipments that had taken place since the beginni 
of the year. But during the last two months the exports have 
been gradually decreasing, so that at the present date the shipments 
exhibit a falling off of about 12,000 tons as compared with the 
quantity exported in the corresponding period of last year. Our 
imports from the North of England have, on the other hand, been 
increasing, and up to date|they are fully 70,000 more than they 
were in November, 1876. 

During the past week both the exports and imports have been 
smaller in bulk. Only a very small quantity of pigs has been 
sent into store, the amount in Messrs. Connal and Co.’s Glasgow 
stores now being 166,000 tons. One furnace has been relit at the 
Monkland Ironworks, making 89 in all in blast, as compared with 
117 at the same time last year. 

The warrant market has been a little steadier throughout the 
week, with prices just a ahade higher, but the amount of business 
done has been moderate, On Friday morning business commenced 
at 52s. and improved to 52s. 1d. cash, and 52s. 34d. one month. 
In the afternoon 52s. 14d. cash and 52s, 4d. one month were paid, 
but before the close the figures returned to 52s. 1d. and 52s, 34d. 
respectively. Themarket was firmer on Monday and prices improved 
14d. per ton. In the forenoon buyers were shy, but holders keep- 
ing firm, business improved to 52s. 4d. one month; whilst in the 
afternoon prices again advanced from 52s, 1d, to 52s. 1}d. cash, 
and from 52s. 4d. to 52s. 44d. one month. On Tuesday the 
market was again firmer, with a fair business at 52s. 3d. and 
52s. 4d. cash, and 52s. 6d. to 52s. 7d. one month open. On 
Wednesday the tone was steady at 52s. cash, and 52s. 44d. one 
month. To-day—Thursday—a quiet business was done at 52s, 2d. 
and 52s. 24d. cash, and 52s. 54d. one month. 

For makers’ iron the demand has been slow, and prices are in 
the majority of cases unaltered. Good marketable brands, Nos. 1 
and 3, are selling 6d. cheaper; Coltness, Nos. 1 and 3, improved 
6d. each ; Monkland, Nos. 1 and 3, declined 6d.; and Eglinton, 
No. 3, fell 6d. The following are now the quotations :-—G.m.b., 
f.0.b. at Glasgow, per ton, No. 1, 54s.; No, 3, 51s.; Gartsherrie, No. 
1, 60s. [6d.; No. 3, 54s 6d.; Coltness, No, 1, 66s, 6d.; No, 3, 56s.; 
Summerlee, No. 1, 59s. 6d.; No. 3, 53s, 6d.; Langloan, No. 1,62s.6d.; 
No. 3, 55s.; Carnbroe, No. 1, 56s. 6d.; No. 3, 52s. 6d.; Monkland, 
No. 1, 54s.; No. 3, 51s.; Clyde, No. 1, 57s. 6d.; No. 3, 52s.; 
Govan, at Broomielaw, No. 1, 54s. 6d.; No. 3, 52s. 6d.; Calder, at 
Port-Dundas, No. 1. 60s.; No. 3, 53s.; Glengarnock, at Ardrossan, 
No. 1, 59s. 6d.; No, 3, 54s.; Eglinton, No. 1, 54s. 6d.; No. 3, 
51s. 6d.; Dalmellington, No. 1, 54s. 6d.; No. 3, 52s.; Carron, at 
Grangemouth, No. 1, 65s,; ditto, specially selected, 70s.; No. 3, 
64s.; Shotts, at Leith, No. 1, 6ls. 6d.; No. 3, 55s. 6d.; Kinneil, 
at Bo'ness, No. 1, 55s.; No. 3, 52s. 

The shipments of pig iron from Scotch ports during the past 
week amounted to 7369 tons, as compared with 8181 tons in the 
corresponding week of 1876; while the imports of Middlesbrough 
pigs at Grangemouth for the week were 7223 tons, as against 3990 
tons in the corresponding week of last year. 

The manufactured iron trade is becoming very slack in most of 
its departments. Nominally there is no change in prices, but in 
reality most articles are being sold at a cheaper rate. Scotch rails 
have been particularly irregular, with a depression in value. The 
continued and deepening depression is causing no little uneasi- 
ness to manufacturers. At many of the Lanarkshire works orders 
are exceedingly difficult to obtain. So much is this the case that 
at one works at Coatbridge—Mr. Jackson’s—the workmen, who 
some time ago were placed upon a fortnight’s warning, are now 
only permitted to work subject to dismissal on a single day’s notice. 
At Mossend Works, belonging to the Messrs. Neilson, which may be 
said to be the most extensive of their kind in Lanarkshire, upwards 


| of 100 men received notice on Saturday that their services would 


| ago. 





not be required after the expiration of fourteen days. It is the 
intention of their firm to damp out a number of their puddling 
furnaces, for at least a short time. 

Last week’s shipments of iron manufactures from the Clyde 
embraced £8000 worth of machinery, of which £3540 was despatched 
to Calcutta, £1000 to Bombay, £1400 to Santander, and £1300 to 
Rio de Janeiro ; £7000 castings, £3400 to Bombay, and £1000 to 
Adelaide ; £17,000 pipes, of which £16,000 went to Rio; £3700 
rails to Brisbane ; and £8000 miscellaneous articles. 

There is nothing favourable to be said with reference to the coal 
trade, which is, if possible, duller in the West than it was a week 
The home demand is exceedingly slack, and prices are 
sensibly weakening. On the East Coast there is a little more 
activity, but there also the trade is, on the whole, in an unsatis- 
factory state. 

The official inquiry regarding the recent awfully fatal explosion 
at High Blantyre Collieries has continued at Hamilton this week 
before Mr. Dickinson, her Majesty’s Inspector of Mines, and Mr. 
MacLean, advocate. A number of colliers who worked in the pits 
testified to their fiery nature and the presence of gas in large 
quantities. Evidence of a contrary description was given by a 
number of coalmasters who visited the mines after the explosion. 
In parti , Mr. Terrie, managing director of the Midland Iron 
Company, said his theory of the cause of the explosion was that an 
interruption of the air current occurred in the south workings of 
No. 3 pit through a fall in the air course. He did not consider the 
mine a fiery one. It was not necessary, in his opinion, to use the 
safety lamps, and under ny * circumstances the ventilation 
was sufficient, there being no danger in blasting. Mr. John 
Austine, coalmaster, also thought the explosion was due to a 
page in the air course, and he considered that in the condition in 
which the mine was described to be, an interruption of only ten 
minutes would have caused the accident. He did not think that 
blasting should have been allowed in the colliery. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue famine rails, as they have been called by one of the leading 
managers in South Wales, continue to be rolled off at a good pace, 
and they form, perhaps, not even excepting some tolerably good 
northern orders, about the best engagements now on hand. The 
wisdom of the Government in carrying out the India railways at 
the present juncture is worthy of all praise, for not only is it a 
service of humanity, but the work can now be executed at the 
least possible cost. At no time have rails, whether iron or steel, 
been made at so low a figure, and if the Government quadrupled 
its order, it would be justified even in the matter of economy. The 
rails sent out are iron and steel, and of course engineers will use 
their judgment in laying sections of the first in places where the 
traffic is light, reserving steel for the more important places. Ebbw 
Vale would appear to have a fair portion of the order, and it has 
given increased briskness to the works at that place. With the 
briskness at Ebbw Vale in view, and taking a partial activity at 
Dowlais and at one or two other places into consideration, it must 
after all be admitted that the condition of the iron and the steel 
trade is far from promising. 

Take Rhymney as an illustration. If any iron and steel works 

ay, these works should. The company own something like 800 
coum The brewery and the shops are in their own hands, and 
four-fifths of the money paid out to workmen and colliers are paid 
back into the hands of the company. Yet with all this a con- 
siderable loss was sustained last year, and I am afraid that the 
deficiency this year will be still more. 

Two of the leading managers of iron and steel works expressed 
lately their view of the matter, and the opinion was that every ton 
of iron sold meant one pound sterling loss to the maker. 








The total iron and steel rails and plates exported from the 
Welsh ports during last week amounted to 4856 tons, of which 
total the ‘famine rails” from Bombay figured as 2786 tons. Out 
of this gross total 1390 tons of rails were sent from Newport to 
Port Adelaide. Gadlys tin-plate works continue busy, and large 
orders are being executed. I do not, however, see a corresponding 
activity in other works, and the tin-plate trade, as a whole, is by 
no means in a +iof, +, y Aiéi 
_ This time last year it was my pleasant duty to record a constant 
improvement in the coal trade, and to announce week after week 
a gradual rise in the quantity of coal, either sent by land to 
London and Liverpool, or shipped at the ports for foreign stations. 
Now it is quite the reverse, and instead of noting that from 
Cardiff the exports amounted to 100,000 tons per week, I must 
record the falling down by successive steps to a trifle over 40,000 
from that port. This is viewed both by coalowners and shippers 
as simply ruinous, and if no change tehoes place shortly it will be 
ee duty to record the stoppage of many important 
collieries, 

The exports from Newport continue small, only 9000 tons having 
been sent away last week, and of this France took one-third. 
Swansea despatched a little over 10,000 tons, France figuring as a 
buyer for 6000 tons, Until affairs in France are settled, there do 
not appear much hope of our consignments in that direction exceed- 
ing the present very limited totals. Along the sea board from 
Cardiff to Swansea, which was formerly a district teeming with 
great undertakings, either in tin, iron, and coal, there is the utmost 
stagnation, and the only exception to be noticed, and that only of 
a few days’ growth is the looking up of affairs at Briton Ferry. 
The puddling furnaces and mills are again at work, aud even the 
tin works are now occupied full time. 

The Aberdare pits are working better. 
are out at many of them. 

The meeting of unionists announced to be held at Aberdare this 
week took place as agreed upon, but the transactions were of no 
importance, the president being absent. 

_ No decision was come to about the Nantyglo and Blaina col- 
liers, who still continue working at the reduced rates, 

The disaster at the Abernant tunnel on the Great Western Rail- 
way, near Aberdare, is daily increasing in proportions. One of the 
leading officials from Paddington was down this week to inspect 
the matter, which is now becoming of grave importance. The in- 
tention in re-arching is to put it five bricks in thickness. 

_ The Rhondda and Hirwain line has been abandoned, and power 
is sought to lease or sell the completed part of the line to the Tatf 
Vale Railway, 

The London and North-Western are also going in for powers to 
extend the time of completing the junction with the Brecon line 
and with Merthyr. 

An instance of depreciation of property has come under notice. 
An engine was sold at Plymouth Works last week for £150, which 
cost Mr. Hill upwards of £1100. It was designed by Mr. Creswick, 
and was known by his name, and that alone is suflicient to show 
that in its time it was an excellent one. 

Nothing more has been heard of the settlement of the Plymouth 
and Abernant affair, but the meeting will be shortly, when some- 
thing definite will be arrived at. 

This week the Rhondda collieries are better occupied, and 
quite a spurt was put on about the middle of the week. 

One of the managers of an important colliery in the Rhondda is 
on the eve of making an effort to produce 1300 tons of coal in one 
day. This would be nearly two tons per minute; and if he should 
succeed it would be one of the largest yields yet accomplished. 

Ihave just had notice of one of the lowest iron rail quotations 
yet made—new and perfect rail, £4 10s. 

There is no change worth recording in the Forest of Dean, Both 
iron and coal trades are dull. 

It has been suggested that in making the Abernant tunnel safe 
for passenger traffic, the invert arch method should be adopted. 

At the Cwm Clydach Colliery, which is 400 yards deep, the rate 
of ascent of the coal at full working is in 31 seconds. Such aspeed 
is scarcely attainable on many of the Welsh lines of railway. This 
colliery has secured good French orders for some time to come, 
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Epps’s Cocos.——GRATEFUL AND ComFortTING.—‘ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 
rery of well-selected cocoa, Mr. Epps has provided our 

reakfast tables with a delicately ievenall Sonmmoe which may 
save us many heavy doctors’ bills. It is by the judicious use of such 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame,”—Civil Service Gazette.—Sold only in packets 
labelled—James Epps and Co., Hi thic Chemists, London. 
—[Apvrt.] 

‘*T once heard a capital rejoinder to ‘The Ladies’ by a Glasgow 
gentleman. After paying all the usual compliments, he said he 
would conclude in the language of one of our greatest modern 
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** * They are here as a boon and a blessin, 
Like the Pickwick, the Owl, and the Waverley Pen.’” 

—The London Scottish Journal. Just out, The Commercial Pen, 
specially manufactured for Fine Writing, 6d. and 1s. per box. 
Sample box, assorted of all the kinds, 1s. 1d. by post. Patentees : 
Macniven and Cameron, 23 to 33, Blair-street, Edinburgh. (Esta- 
blished 1770.) Penmakers to her Majesty's Government Offices. 
Sold throughout the World.—[Apvr. ] 


to men, 
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THE ELECTRIC LIGHT. 
No, II. 

In our last impression we described the method employed 
to get light from electricity. We have now to consider the 
means employed to obtain the requisite electricity at a 
moderate cost. But before proceeding to this it may not 
be out of place to offer a few words to explain the way in 
which the information concerning the characteristics of 
the electric light conveyed by Fig. 2, page 365, can be 
obtained. We have said that in looking at the light, dark 
glasses must be used, but with these alone definite results 
cannot be had, and an ingenious arrangement, devised by 
Foucault, must be employed. This consists in projecting 
on a screen the i of the carbon points produced in a 
camera obscura. The apparatus is, in short, little more 
than a magic lantern lighted by electricity, and so contrived 
that the required image of the electrodes is thrown on a 
white surface. Fig. 2 clearly illustrates what may be thus 


seen. 

Soon after the discovery of the electric light it became 
apparent that the cost of producing it by the galvanic 
battery would be enormous; so enormous, indeed, that had 
no means of turning power into electricity been available 
the electric light would never have proved of any commer- 
cial value. Although the science of dynamo-electricity is 
simple enough so far as we need say anything about it 
here, yet it is far from being so well understood that we 
should be justified in assuming that our readers know all 
about it. We shall, therefore, explain as briefly as possible 
what dynamo-electricity is before we speak of the machinery 
used to produce it. 

In 1820 Oerstedt discovered that a magnetised needle was 
turned to the right orleft, from north and south, when it was 
freely suspended near a coil of wire through which a current 
of electricity was passing. Further investigations followed, 
and the existence of intimate relations between elec- 
tricity and magnetism was demonstrated. Later on in the 
same year Arago discovered that a current of electricity 
can be made to magnetise a bar of soft iron. All that 
is necessary is to wind a length of insulated wire round 
the bar of iron and send a current of electricity through 
the wire. The iron is instantly magnetised, and will remain 
a magnet all the time the current is passing through the 
wire. Thus we are indebted to Arago for the now well- 
known electro-magnet which plays so important a part in 
signalling apparatus. In 1830—that is to say, ten years 
later—Faraday made the important discovery that if a 
magnet were introduced into a coil of insulated wire a 
current of electricity would be established in the wire, the 
current only lasting a moment, and that on the withdrawal 
of the magnet a second, momentary, current was set up in 
the reverse direction. The apparatus used to illustrate 
this is shown in Fig. 5, where A is a coil of insulated wire 
wound on a hollow bobbin, and B is a galvanometer with 
which to measure the current produced. The galvanometer 
consists of a delicate magnet hung by a fine thread of raw 
silk from the top of a glass cylinder, employed to 
exclude currents of air, while the et is placed 
between the top and bottom of a flat coal of wire, just 
over which is seen a small dial to indicate the range of 
motion of the magnet. A bar t is held in the hand. 
On putting it into the coil A the needle of the galvanometer 
will be deflected momentarily from the north—to the right, 
let us suppose ; then, on withdrawing the magnet, it will 
be deflected momentarily to the left. ts of electricit 
thus produced are called “induced currents.” We sh 
not attempt to explain why they are produced, as we are not 
now dealing with the theory of dynamic electricity, but 
with its practical applications. Now as one current is 
always produced when the magnet is introduced and 
another when it is withdrawn, a moment’s reflection will 
show that if any means could be devised by which a magnet 
could be introduced and withdrawn with great rapidity, a 
nearly continuous series of currents would be produced, and 
thus the needle of the galvanometer could be maintained 
in constant motion. Again, let us suppose that several coils 
of wire and as many magnets are used, and that some 
arrangement is introduced by which the direction of the 
wires is changed as rapidly as the magnets are inserted 
and withdrawn, then it will follow that a practically con- 
tinuous current of electricity always moving in the same 
direction will be produced. The continuity of the current 
will be insured by the fact that some one or other of the 
many magnets used will always be entering or leaving a 
coil at a given instant of time while the apparatus is in 
motion, just as in a three-cylinder engine a continuous 
driving force is exerted on the crank shaft, as at least one 
piston of the three is always urged by the steam. As 
regards the production of a current invariably running 
in the same direction, we must, at the risk of being deemed 
prolix, offer some further explanations, because it is 
essential that the principle involved should be compre- 
hended, for reasons which will be seen further on. 

Let us then suppose that we have a single coil and 
magnet, as in Fig. 5. In Fig. 6 we give an ideal plan of 
the same coil and wires. Here A is the coil, B the per- 
manent magnet, C and D two short lengths of the ends of 
the wire carried on A and terminating in buttons. E and 
F are the two extremities of a wire circuit of any required 
length. Let it be supposed that when the magnet is in- 
serted into A, a current is established in the direction 
of the full arrows at C and D, and that when it is with- 
drawn a current is set up in the direction of the dotted 
arrows Cand D. If the wires E and F remained fixed, 
then the current would play backwards and forwards 
through them. But let it be sup that at the moment 
when the magnet is withdrawn from A the ends E and F 
are crossed, as shown in the dotted lines, then it will be 
seen that the currents in E and F would not be reversed 
in direction. This will be best understood by looking at 
the arrows. Those drawn with full lines on C and D show 
the direction of what we shall call the current of insertion, 
and those shown dotted show the direction of the current 
of withdrawal. But it is evident that while these arrows 
point in seperti directions, both the dotted and full arrows 
on E and F point in the same direction. A little thought 





will render all this clear, and also that the arrangement | 
used for crossing E and F may be made to cross any 
number of coils, or to work in conjunction with any | 
number of wires. The piece of mechanism used in practice | 
to produce a result similar to that which could be had by 
crossing the wires is known as a “commutator.” It is a 
most important feature in electro-dynamic machines. It 
is liable to rapid deterioration, unless carefully designed ; 
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ELECTRO-MAGNETIC APPARATUS. 


and it is not too much to say that many machines, well 
designed and ingenious in other respects, have entirel 
failed because of the inefficiency of the commutators wit 
which they were fitted. 

We must now ask our readers to consider what would 
happen if the electric current produced by the insertion of 
a magnet in the coil A were caused to pass round the 
magnet. We have seen that when a current is sent round 
a bar of iron it magnetises it. The result of sending a suf- 
ficiently powerful current round B Fig. 6 would be to 


FIC.6 
c 2---> 













<< SS 

DIAGRAM OF COMMUTATOR. 
render it more highly magnetic; but the stronger the 
magnet the stronger the current produced, and the stronger 
the current the stronger the magnet. It would appear, 
therefore, that the coil and the magnet might go on 
reacting on each other until the intensity or strength of both 
became infinite, and all the while, be it remarked, the 
electric light might be made to form part of the circuit. 
In practice, from various causes which we need not stop to 
explain, a limit is quickly reached beyond which the 
strength of the current and the power of the magnet will 
not go, but the principle is largely employed to augment 
rod gi of dynamo-magnetic machines, and with the best 

ts. 


We have now to show how the principles we have 
endeavoured to explain are reduced to practice, and to 
illustrate this we give Fig. 7, which shows one of the first 
magneto-electric machines ever made. It is so simple that 
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PIXII’S ELECTRO-MAGNETIC MACHINE. 


it will be readily understood, and all other machines, how- 
ever complex, since made, resemble it closely in their mode 
of action. When the pole of a permanent magnet is 
brought into close proximity with—or is made to touch— 
the end of a bar of iron, that bar is for the time being 
rendered magnetic. Thus, if we raise a nail with a magnet, 
it will be found that the nail will in its turn attract a 
second nail, and so on. This fact must be clearly borne in 
mind. Inthe machine Fig. 7, A are two coils of wire 
answering to the single coil A, Fig. 5. - In each is a core of 
soft iron. These cores are united at. the top to a flat plate 
of the same metal secured to the framing of the machine. 
Beneath these is a permanent horseshoe magnet B, which 





can be caused to revolve rapidly by the handle and toothed 
wheels. Every time the poles of B pass the ends of the 
bars in A A these last are etised, and currents are 
immediately set up in the coils and pass away down the wires. 
When the magnet B moves away the bars in A A cease 
to be magnetic, and a return current is set up as already 
explained. Here, then, we have an apparatus in which, 
by causing the rapid rotation of on its vertical 
axis, we get just the same result as though the 
magnet was rapidly withdrawn from and replaced in A, 
Fig. 5. In order to cause the current to flow in one 
direction, the commutator shown at D is used, the 
‘dongs involved in its construction and mode of action 

ing illustrated by Fig. 8, for which, as well as for Fig. 5 





Fic. 8.—ROTATORY COMMUTATOR. 


and Fig. 7, we are indebted to M. Fontaine’s work. Let 
A B, Fig. 8, be the two halves of acylinder, insulated from 
each other by the interposition of a partition of ivory, 
glass, or vulcanite, and each connected with one of two 
wires, through which an electric current is passing. When 
the cylinder remains at rest, the rubbing pieces C and D 
and conducting wire H J,to which C and D are attached, will 
be the seat of a direct current ; but if we turn the cylinder 
round on its axis, then A will be put in communication with 
D, and B with C, and the current will be reversed in H J. 
Ina word, turning the cylinder will play precisely the same 
part as crossing the wires in Fig. 6. If now we mount 
the cylinder A B on the axis of an induction machine, 
such as that of Pixii, Fig. 7, and combine the mechanism 
in such a way that the axis can be made to turn with or 
without the cylinder, and if we unite the half cylinder A 
with one of the coils A, Fig. 7, and the other half cylinder 
B with the other coil, it will be evident that when the 
machine is put in motion and the cylinder at rest, H J 
will be the seat of currents flowing alternately in opposite 
directions ; but if the cylinder A B is made to turn with 
the axis, then the currents in H J willalways flowin thesame 
direction, things being so arranged that the currents pro- 
duced in A A always change their direction at the same 
moment that the insulating diaphragm FG passes under 
C and D, soas to bring D in contact with C and C in con- 
tact with B, and vice versd, as rotation continues. If we 
have made our meaning clear, we have not said a word too 
much ; if we have not, then we have not said enough, for 
unless the action of the magneto-electric machine in its 
simplest form is thoroughly understood, it will be useless 
to attempt to render the action of the complex machines 
used in practice intelligible. 

Commutators of various construction have been invented 
by many _—— Among those best known we may name 
Ampére, Clarke, Ruhmkorff, and Bertin. That part of the 
commutator where the rubbing pieces pass from one side 
to the other as FG, Fig. 8, is often the seat of a multitude 
of very intense sparks, which rapidly destroy the surfaces, 
and great precautions are ni to obviate these evil 
effects, or to get rid of them altogether. Constant allusion 
was made to the destruction of commutators from this 
cause in the report on experiments made with the electric 
light at the South Foreland, published in Taz EnciNEER 
for October 26th, 1877. 








THE PARIS EXHIBITION. 
No. Il. 

A GLANCE at the drawings of the Exhibition building 
which we have already published will show that the most 
interesting feature in a structural sense is the iron work 
of the machinery hall. There are, it will be remembered, 
two halls, one next the Avenue Labourdonnaye and the 
other next the Avenue Suffren. Each hall absorbed about 
3800 tons of iron in its construction, and each formed 
the subject of a separate contract. One was taken by 
Messrs. Schneider, of Creusot; the other by the Cie Fives 
Lille, and was carried out under the direction of M. Duval, 
director, and M.de Dion, engineer of the Exhibition 
works. The methods of erection adopted by this company 
and by Creusot are essentially different. Our illus- 
trations relate to the method employed by the Five Lilles 
Company, and which we shall alone describe, because it 
is the more remarkable on account of its simplicity, and the 
rapidityand economy whichit secures. The general arrange- 
ments of the two galleries were determined at the end of 
October, 1876. The contract of the last-mentioned 
company, including the preparation of plans for 
execution at the works and erection on the Champ de Mars, 
had thus to be completed in ten months, The erection 
was commenced the 15th of April. The erection of the 
galleries has been effected by means of scaffolding running 
on rails within the galleries throughout their length. This 
scaffolding was disposed as indicated on page 390; it com- 
prises three transverse rows of balks supporting wood 
framing in the centering of the form of the intrados of 
the principal of which the erection is effected. Above 
this is a second portion of the framing upon which the 
junction at the ridge is made. 

On this portion of the scaffolding, and running upon iron 
rails, is a crane for lifting the purlines and other — 
Two windlasses are placed on the lower part of the scaffold- 
ing for the purpose of raising the verticals or pillars, as 
shown in our illustration. The operation of raising the 
principals was conducted as follows :—The two pillars or 
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verticals, supporting on opposite sides one principal, were 
laid on the ground with their bases near the bed on which 
they were to be fixed; to this base was fixed a centre, 
in bearings, upon which the pillar base turned in the process of 
raising. It must be here stated that the pillars on the 
opposite sides were placed in position so that both 
ends would be lifted at the same time. For want of 
space, we have only shown in cross section a little 
more than one-half the building and scaffolding, but 
both halves are alike. When the two opposite pillars 
were laid in position as above stated, and all made ready 
for raising them, the two winches were worked simul- 
taneously, so that the strain thrown on the scaffold- 
ing by the weight of one pillar was balanced by the 
weight of the other, and thus the opposite pillars with 
portions of the principal were raised simultaneously by aid 
of comparatively light scaffolding. The operation of raising 
one pair of pillars occupied about an hour. While this 
was being d ne the crane on the platform above 
lifted the upper part of the principal, so that pillars and 
principals were brought ther at the same time. After 
raising the purlines and other and connecting them 
to the principals, the scaffolding was moved on for the 
erection of the next bay. The weights of the different 
parts raised were as follows :—One pillar, with lower part 
of the principal, about 8 tons ; upper part of principal, 
from 1°3 to 2°6 tons; purlins, about 0°75 ton; ridge 
purlins, 13 tons. The erection, connection, and rivetting 
of a principal and the parts forming one bay were effecte 
in from two to two and a-half days. The arrange- 
ment of this scatfolding is analogous to that of the 
Exhibition of 1867; it is due to M. Pierre Felix 
Moreaux, who was at that time engineer-in-chief of the 
Cie Fives Lille, and who directed these operations. 
The construction of the apparatus just described is due to 
M. Lantrac, constructing engineer for the above company. 

The late astronomer, M. Verrier, placed in a room 
adjoining the library of the municipal council at the 
Luxembourg Palace an electric regulator for the municipal 
clocks; this has been removed to the observatory, where 
it will be used in connection with two other regulators, 
one inthe Champ de Mars building, and the other in the 
Trocadéro, which will regulate all the clocks in both 
divisions of the Exhibition, so that, as we are told, the 
time will be shown everywhere within “the thousandth 
part of a second.” This is highly satisfactory for very 
punctual men. 

Amongst the curiosities which are beginning to be talked 
about is a terrestrial globe fourteen metres—45ft. 6in.—in 
diameter, with automatic motion representing that of the 


earth, and “ going” when wound up for three weeks. At 


the North Pole are two dials, which indicate days, months, | 


&c., and over that spot is a smallér globe, which shows the 
rotation of the earth around the sun. The surface of the 
globe shows, besides the geographic features, the heights of 
mountains, the depths of the ocean, railways, telegraphs, 
and routes of steam lines. This extraordinary work is 


said to have occupied the leisure time of a working man | 


for more than ten years. 

In connection with the foreign side, we may say that 
the British section has no spare room, and, indeed, the 
wooden structure which is being erecte¢ on the ground 
outside the building for agricultural implements and 
machinery, is of immense extent. This reminds us that 
the offices of the British Commission are established—or 
will shortly be so—in the Avenue Suffren, opposite this 
enormous shed. 

The Shah of Persia seems determined to make his 
country somewhat conspicuous. He has ordered a special 
building to be erected in the Persian style, and he intends 
to pay Europe another visit during the time of the Exhi- 
bition, and his chief secretary is said to be now on his way 
to prepare for the reception of the Shah. 

China is said to have taken up the subject with much 
interest, and will contribute a number of interesting 
objects, amongst which are mentioned a bazaar—to 
made at Ning-po, and brought over in pieces—and a 
pavilion. The Government will, it is said, send over a 
complete collection of the raw materials and manufactured 
goods which China can offer to foreign trade, systematically 
classified. A small collection of the kind was shown at 
the International Exhibition of 1862, including, amongst 
other things, a very curious collection of the substances 
used in medicine, and a lung series of samples ef paper, 
which attracted much attention; but these were collected, 
we believe, by English hands. A full representation of 
the exportable products of China will be welcome. 

All the European nations that exhibit will have larger 
shows than usual; Austria has no less than 2500 exhibitors, 
half of whom belong to Vienna and Lower Austria. 

Geneva will be well represented by thirty clock and 
watchmakers, thirteen jewellers, thirty makers of tools and 
of detached pices of watchwork, twenty engravers, chasers, 
enamellers, &c., and three musical instrument makers—in 
all ninety-eight. 

A Belgian exhibitor, M. Fraber, promises to produce a 
machine which will throw even the telephone into the 
shade. It is a talking machine, which is reputed to be the 

rfection of mechanical ingenuity, surpassing all that 
Vaucanson and our countrymen at the Egyptian Hall have 
done. The mention of this machine parlante brought forth 
a curious reminiscence from a writer in the Journal des 
Savants, who : ays:—“ Our fathers had the opportunity of 
admiring an instrument simil r to the statue of Memnon, 
which opened of itself at sunrise, and emitted har- 
monious sounds so long as the orb was visible; and when 
the sun was invisible a small amount of heat applied to the 
cover of this sensitive instrument produced the same effect.” 
The Comte de Flandre is expected in Paris immediately to 
superintend the arrangements of the Commission. 

All doubt about the intention of the United States to 
take part in the coming Exhibition is at anend, as besides 
the Chamber having voted the sum of 150,000 dols., a pre- 
liminary committee has met, and after discussing general 
questions, appointed a commission, headed by Mr. J. R. 

awley, of Connecticut, and including Mr. Goshorn, the 
director of the late Philadelphia Exhibition. 


The special collective exhibitions promise to be pecu- 
liarly interesting and valuable. First amongst them may 
be mentioned a complete exposition of the ports of France, 
with the statistics of commerce, and all the meansby which 
it is carried on, to be organised by the Chamber of Com- 
merce and managed by the engineers and others engaged 
under Government, and which will doubtless be well 
carried out. A large special building is being erected for 
the purpose, and the Minister of Commerce has approved 
the report of the Commissioner-General, who recommends 
the project as equally useful for the inland manufacturer, 
the foreign producer, the commission merchants, owners 
and captains of ships, and as forming an attractive lesson 
to the public at large. In the first place, as concerns the 
port itself, the object will be to give the fullest and most 
exact representative general plans, plans in detail of all 
Salina, thipbaibding yards, graving and other docks; works 
of protection and defence, including moles, jetties, light- 
houses, buoys, with hydrographic charts of the 
roads and channels, information respecting depth of water, 
high tides, and prevailing winds, facilities for the embarka- 
tion and disembarkation of merchandise, and methods in 
use for those p' ; and, in practical completion of the 
above, tables of pilot dues, rates of freight, cost of labour 
in the port, commission and principal facts relative to 
marine insurance. 

The above is to be supplemented in each case by charts 
and tables showing all the ways which connect the port 
with the interior of the country. First, a general plan, on 
a large scale, representing the whole; then the details 
separately of rivers, canals, railways, and roads, showing 
whether a maritime is situated at the embouchure of 
a navigable river or in estuary of a stream, showing the 
fluvial port, taking care not to omit to indicate with 
details the various combinations by means of which goods 
may be passed, with or without transhipment, from the 
maritime to the fluvial navigation. So also for the rail- 
ways ; all the stations are to be shown, and all the pro- 
longations which connect the lines of rail with the quays, 
bringing merchandise to the very foot of the crane which 
transfers it to the deck of the a Add to the above, 
plans showing any works now being executed, or only 
projected, so that it may be shown precisely of what 
service each port is, or may become, to navigation and 
commerce. 

To all this is to be added an exposition of the services 
which are actually rendered by each port. With this 
object in view, the Chambers of Commerce interested are 
each invited to prepare two complete collections, methodi- 
| cally arranged, of specimens of the various merchandise 
| which feeds each port, one collection representing imports, 
and the other exports; and as these articles may be con- 
| sidered as the raw material of commerce and transport, they 

should be shown in their ordinary packages, so as to show 
| what advantages they presented with respect to the cargo ; 
and, moreover, they would thus appear, as it were, with their 
certificates of origin, equally interesting to the merchant, 
the shipper, and the consumer. On the side of French 
' goods for exportation, it is recommended that by the side 
of the manufactured articles should also be exhibited the 
raw materials of which they are com , and which 
supply return cargoes for foreign ships or outgoing cargoes 
for French vessels. 
To complete this special exhibition, statistical and eco- 
nemical tables and notices, arranged in the clearest 
manner, are to sum up, as it were, the material indications 
| furnished by the exhibition of products, and thus furnish 
| sure bases and authentic documents for study. It is sug- 

gested that several charts on a large scale should be added, 
|one representing the whole of France, with the entire 
| system of roads, rivers, canals, railways, with the position 
| of all the ports to be studied ; the others, more general, to 
| represent the great commercial routes on the seas of the 
| globe, the places of production of the various articles of 
import into France, and those to which French produc- 
tions are sent. These will supply a real lesson in commer- 
cial geography. 

The idea of this special exhibition is due to the Chambers 
of Commerce of Havre and Rouen,and M. Cordier, president 
of the departmental committee of the Seine-inférieure. The 
Commissioner-General concludes with a firm conviction of 
the important. consequences which are likely to result from 
the exhibition in question. At the moment, he says, when 
the Governmentisoccupied with the consideration of the best 
means of raising the number and value of the ships of the 
commercial navy, it is well to organise an inquiry, animated 
to a certain extent, which may constitute for a nation too 
much inclined to neglect foreign transactions, a mass of 
interesting information, and perhaps have the effect of a 
healthy stimulant. To carry out as already stated this 
long programme, the Chambers of Commerce are principally 
relied upon, but in order to attain harmony of effect, to 
settle details, and to organise the exhibition itself, a small 
commission has been formed which is divided into three sub- 
commissions, one for the port of the North Sea and the 
Channel, one for those of the ocean and the Bay of Biscay, 
and one for the Mediterranean, each acting as a committee 
of organisation and also of admission. 

Another special exhibition will be composed of the 
results of the labours of the various scientific and art 
missions which have been sent out by the Government 
since the Great Exhibition of 1867, and which have been 
very productive; but for want of any place sufliciently 
large to receive the collections made, they have remained, 
up to the present time, hidden away. However, a Minis- 
terial decree has appeared for the construction of a new 
museum, to be called the Ethnographical Museum of 
Scientific Research, which will include everything relating 
to ethnography and archeology; while objects of art will 
be sent to the Louvre; coins, books, and manuscripts to 
the Bibliothéque Nationale; pre-historique and lo- 
Roman remains to the museum at St. Germain; and 
pottery to Stvres. Duplicatesareto be presented tomuseums 
at home and pte « or exchan for other objects. 
Moreover, in consequence of the variety and interest of the 
collections made in South America—the. missions extended 
to Greece, Italy, Egypt, and the Orient, as well as to the 
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New World—it has been decided that a special exhibition 
of these shall be made at the Palais de I’Industrie in the 
early part of next year, previous to the opening of the 
Great Exhibition. The articles to be shown in the ethno- 
graphical portion of the Exhibition in the galleries of the 
Trocadéro will, of course, be a selection of the most 
remarkable specimens. The Minister of Public Instruction 
has issued a circular to each of the members of the mis- 
sions in question, inviting them to send in particulars of 
what they wish exhibited, with full particulars of place of 
discovery, &c., and also any printed books which may have 
been printed as the results of the mission, together with 
reports, Xc., of earlier missions not published till after 
1867. These select contributions will, doubtless, make a 
remarkable feature in the ethnographical section, as they 
are all entirely unknown to the world in general. 








Srate AcquIsITION OF INDIAN RatLways.—At the open- 
ing’ meeting of the winter session of the Royal Colonial 
Institute, on Tuesday, Mr. R. H. Elliot, by reading a 
paper, opened a discussion on Indian famines, Reterring to the 
financial measures and reforms which he considered should be 
carried out, he said that the first measure to consider was the 
question of the acquisition of the railways by the State. By the 
ninety-nine year contracts made between the State and the old 
guaranteed companies the Government reserved the right of pur- 
chasing the lines and plant within six months after the expiration 
of the first twenty-five years, or at any time after fifty years, after 
giving a half-year’s notice of such intention. The value to be paid 
was settled to be the average value of the shares for three years 
previous to such notice. It also by clause 26 of the contracts 
reserved power to pay by annuities instead of a gross sum, which 
annuities were to continue during the residue of the terms of 
ninety-nine years, At the end of the twenty-five year period, by 
granting annuities bearing an annual interest of less than 5 per 
cent., the Government had the power of acquiring the lines and 
plant, which would thus become the clear, unencumbered property 
of the peoples of India at the close of ninety-nine years. Now, 
what had happened here? The home Government, without con- 
sulting their colleagues in India, waived the right of purchase at 
the close of the twenty-five year period as regarded several of the 
lines, Upon that the Government of India gent a strong remon- 
strance, as they thought it their ‘“‘duty to protest on behalf of 
the taxpayers of India,” The reply of the Duke of Argyll was 
that he had considered the surrender unimportant, but that he 
would not do it again in the case of the other lines without con- 
sulting the Government in India. Mr. Elliot said that a more 
astonishing and reckless sacrifice was never made, more especially 
when it was considered how much more cheaply the Government 
coull work the railways by the abolition of the existing % 
and that the railway profits must, as the time advanced, be much 
enhanced. The next chance of acquiring a railway would occur in 
February, 1879, and he trusted that on that occasion the Govern- 
ment of India would not have “to protest on behalf of the tax- 
payers of India” against the negligence or incapacity of their 
colleagues in England. 

A Costty Nava BLuNDER.—Secretary Thompson exhibits a 
laudable desire to place the vessels of our navy in a condition to 
successfully cope with those of any foreign Power, and his atten- 
tion has been particularly directed toward the celebrated ironclad 
Puritan, now being built at Chester, Pennsylvania, by the tirm of 
John Roach and son, of the city of Peking and city of Tokio 
notoriety. In order that correct results might be ascertained 
relative to this ironclad, a board consisting of chief engineer 
Henderson and naval constructors Steele and Fernald, were 
appointed to calculate the cost of completing this vessel in all 
respects ready for sea. At the time the committee began their work 
the frame was completed, nine-tenths of the platiog completed, 
the boilers were being built, and such progress made that the work 
could be finished for 1,417 642 dols, There had already been paid 
on her 362,000 dols., which would make her cost 1,779,642 dols., 
exclusive of ordnance, equipment, provision and general outfit. 
The board, in recommending her completion, asserted that 
**The Government would have a vessel designed by Isaiah Hanscom, 
U.S.N., which, when completed, will be the most powerful vessel 
ever owned by the United States Government, and equal in 
strength of attack and resistance to any yet built by foreign 
powers.” Mr. Thompson’s intention was to ask Congress at the 
coming session for the sum required to finish the Puritan, and in 
order to give to the country all the facts about this wonderful and 
powerful vessel, ordered a board of experienced officers, with the 
most specilic instructions, to examine the plans in all their details 
and report the exact condition of the vessel. The board consisted 
of Admiral Mullany, Commander McCormick, naval constructors 
Webb, Wilson and Hichborn and three chief engineers—Stewart, 
Smith, and McElmell. This board, after a thorough investiga- 
tion covering nearly three months, submitted their report, which 
has caused great uneasiness and mortitication in the navy depart- 
ment. The report goes on to state that “‘the Puritan was 
designed by Chief Constructor Isaiah Hanscom, assisted by 
William L. Hanscom, his brother, and superintended by Naval 
Constructor F. L. Fernald—their nefhew—that the vessel is 
required to float on an even keel, and to settle only one foot by 
the stern when the coal bunkers and boilers are full or empty. 
They find that the displacement of the ship tothe top of the 
wooden deck at the side is 7057 tons, The displacement at the 
proposed draught is 5975 tons, The total weight when ready for 
sea is 7070 tons.” From the above it is readily seen that the dis- 
placement and weights of the vessel are so near the same thut her 
deck would be down to the water’s edge, when it was intended to 
be thirty inches above water, and proves the Puritan a failure. 
This information astounded the Secretary, and his Bureau officers 
were immediately called for consultation. In the meantime the 
ex-Secretary and ex-chief constructors had heard of their mistake, 
and were concocting schemes to cover up their blunder. Therefore 
when the Secretary presented this serious matter before the board, 
Mr. Easby, the present chief constructor, and some other secret 
friend of the late “‘ ringsters ” offered the remarkable remedy, that 
a new board—to whitewash—should be ordered. The Secretary’s 
advisers, not thinking any of their number interested in coverin, 
up the failure of their predecessors, in their innocence consented, 
and a third board was appointed, isting 0} dore 
Stephens, Naval Constructors Fernald and Bouch, Engineers Smith 
and Allen, Professor Thurston and Captain Eades Fernald, being 
the superintendent, was certainly out of his place on this board, 
This board has not yet reported, and great curiosity is manifested 
as to how it will make feasible the floating of 7070 tons weight 
on 5975 tons displ t. The blunder of 1095 tons less than 
the displacement was calculated to be is so serious as to preclude 
the possibility of having the vessel made approximately to conform 
to the original plan. The probable reduction in the thickness of 
her armour, turrets and guns will make her even less efficient than 
the ironclads of the old Amphitrite class. The original Puritan 
was built by John Ericsson in 1864, and although never completed 
cost 1,987,231. dols. 43 c.. Isaiah Hanscom in 1876 ‘‘ designed ” a 
new Puritan, which he desired Messrs. John Roach and Son to 
build out of the old hull, and for which they have received nearly 
400,000 dols. Thus far, it,will be noticed, 2,387,000 dols, has been 
expended on this vessel, yet there is no sign nor certainty of what 
she will resemble when in a century or two hence she is completed. 
As there are four other monitors building after the ‘design’ of 
Isaiah Hanscom, namely, the Amphitrite, Miantonomah, Monad- 
nock and Terror, it would be well for Congress to ascertain if some 
one has not drop an important figure in the calculation, and if 
so, a further outlay of at least two million dollars could be saved, 
—Alta California. 
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KAILWAY MATTERS. 


A PASSENGER train on the Central Railroad of Utah was recently 
capsized by the wind near Farmington, and several persons were 
severely injured, The coals from the upset stoves set fire to the 
cars, but the flames were soon extinguished, 

BILts have been deposited for new metropolitan lines—one for a 
railway from Regent-cireus to join the Metropolitan Company’s 
system at Farringdon-road, and the other for an extension of the 
Metropolitan line from Hammersmith, through Fulham and 
Walham-green, to join the Metropolitan District at West 
Brompton, 

ENcouRAGED by the success of Mr. Hughes’ engines on their 
Glasgow and Govan line, the Vale of Clyde Tramways Com) 
are now trying the steam cars on their Greenock and Gouroc 
line, and have given the requisite notices of their intention to 
apply to the Board of Trade for permission to work the traffic of 
the last-named tramway by mechanical power, 


Ir is stated that the long-talked-of scheme for the construction 
of a railway between Dover and Deal will shortly be carried out. 
The joint committee of the London, Chatham, and Dover, and 
the South-Eastern Railway Companies, have had considerable 
difficulty in negotiating with the landowners, and have now 
decided to serve those who have not come to terms with notices, 

A TELEGRAM from Kome states that the Railway Convention, 
by which the Government farms out the railways to a group of 
capitalists, was signed on Tuesday by the representatives of both 
parties. Under the provisions of the contract, the Adriatic 
system of railways will be worked by the Southern Railway Com- 
pany, ani the Mediterranean lines by a company formed by several 
Italian and foreign bankers, 


A FEW weeks since we suggested that some improvement was 
desirable in the rolling stock of the Waterford and Limerick Rail- 
way Company. We are happy to announce now that we are 
informed , the directors of the line that they have expended 
within the last two years no less than £35,000 on rolling stock, in 
repairs, and new purchases, which may be considered a large sum. 
for a company whose gross annual traffic receipts are about £165,000 
The result has no doubt been the withdrawal from service of the 
somewhat antiquated stock which evoked our criticism. 


Last week an influential meeting in support of a scheme to 
promote a railway between Upwey and Abbotsbury—a branch of 
the London and South-Western Railway—was held at Abbotsbury. 
It was stated that there is a great deposit of oolitic ironstone at 
Abbotsbury containing many millions of tons, all of which may be 
worked from the surface by open quarries. At Portisham there is 
a deposit of Purbeck stone and Portland oolite of about 100ft, in 
thickness, The iron and stone are to be developed by companies 
independent of the railway. The railway has already received 
parliamentary sanction. 


On Friday morning last the London and North-Western Railway 
Company’s goods warehouse at Heaton Norris Station, Stockport, 
was, with the whole of its contents, destroyed by tire, the damage 
being estimated by some persons at as much as £250,000, but by 
the company’s servants at less than £70,000 The building, which 
was solidly constructed of brick, was two storeys high, and was 
120 yards long and 55 yards wide. Wellington-road, Stockport, 
runs along the north-east side, while the London and North-Western 
Railway is on the opposite side. The goods which have been 
destroyed belonged toa large number of different manufacturers, 
merchants, and other persons. Some of the property was insured, 
but part of it was not, and it is said that in the latter case the loss 
will fall on the owners. The building itself was insured under the 
company’s own system of providing against loss by fire. 

THE great bridge over the Obio River for the Cincinnati Southern 
Railroad is now completed, and was formally tested, on the 8th 
inst., with very satisfactory results. The bridge consists of ten 
spans, five of which, including one draw rome the great channel 
span, and three other fixed spans, are over the river, and five over 
the streets and houses on the Cincinnati side ofthe river. The 
five river spans were built by the Keystone Bridge Company, the 
five shore spans by the Baltimore Bridge Company. . The spans all 
rest upon masonry piers, one pier alone being of iron upon a 
masonry base. The river piers rest on the rock, the shore 

iers upon pile foundations, The bridge is a high one, distance 
rom top of rail to low-water mark being 105%ft.; from top of rail 
to the high-water mark of 1832, 43ft. The total cost of the bridge 
was about 700,000 dols. The channel span, the year eo of 
truss bridge in America, is 515ft. between centres of end piers. 
The trusses are 514ft. deep, and are divided into twenty panels uf 
25¥ft. each. There are two trusses, 20ft. between centres. The 
_ upon which this span rests are respectively 110ft. and 119ft. 

igh, and are Lift, by 26ft. under the coping; both rest upon the 
bed rock, 

A CORRESPONDENT writing upon the destruction of railway 
embankments to an American paren, says :——‘‘ Musk rat holes are 
frequently the prime cause of the destruction of embankments and 
bridges. An embankment, culvert, or a bridge abutment, may be 
proof against any amount of high water, yet a pair of these animals 
will soon perforate a road-bed so that a moderate freshet will make 
swift work of destruction, Our and canals have been 
destroyed, and many lives have been lost, by as to hunt 
out and stop muskrat holes. Trackmen should be instructed to 
examine thoroughly all culverts, embankments, and abutments 
wherever these animals exist. The grass and weeds may hide a 
rat-hole, and where dead grass has not been burned as it should 
have been it becomes matted down like a carpet, and may cover 
numberless holes that are to all purposes a mine that will be sprung 
immediately on any considerable rise of water. When these holes 
are discovered they should be stopped by ramming wads of grass 
into them as far as can be reached with a stout pole. Pack the 
wads in as snugly as ible until the hole is nearly full, then di 
away so that a yard or more of gravel may be packed in pom | 
around the hole to complete the embankment, The gravelling is 
necessary to make a safe job of it. Thousands of miles of our rail- 
roads are located in swampy wildernesses, with culverts numerous 
and shammy, where muskrats swarm by thousands, yet some of 
the States have enacted that the killing of a muskrat is finable to 
the extent of five dollars, ‘ Killed by State sovereignty’ might be 
a proper verdict on many occasions of railroad disaster.” 

A REPORT upon the Cassel tramways has just been made by 
Mr. Hopkins, in which he states that the tramways are laid from 
the west end of the Untere Kinigstrasse, across Kinigsplatz, along 
Obere Kinigstreet, across the Rondel, and along the Wilhelmshihe 
Allée to about 300 yards from the barrier at the principal carriage 
entrance leading to the Palace at Wilhelmshihe. The total length 
of street traversed by the tramway is about 6000 metres, or 
3} miles. The line is single for the whole distance, and laid in the 
centre of the streets and roads, with a turn-out or passing-place at 
the commencement in the Kinigsplatz, and four other passing- 
places along the route. The total length of tramway laid along 
tes streets is 750 metres—about 812 yards; the remainder is 

id on macadamised roads. Generally speaking, the tramways 
are well and substantially constructed, the rails being of Bessemer 
steel and the sleepers of oak. The traffic is carried by coupling 
together one close carriage and one open carriage, i ther 
seventy passengers, One of the carriages, of course, ‘ pte vie to 
the engine, thus making up a train of one engine and two carriages, 
Three of these trains run regularly every day, and four on Sundays. 
The traffic has exceeded the expectation of every one, and there is 
no doubt that it will increase considerably, In conclusion, he adds : 
— The company is in possession of a valuable , the 
Government is well disposed to the company, and 
giving the enterprise every opportunity of Len its usefulness 
and success, and the townspeople the benefit of the 
tramway, and look upon it as a great boon.” 





NOTES AND MEMORANDA, 


THE discovery of the influence of light on the electrical resis 
tance of selenium, and Dr, Siemens’ construction of a new photo- 
meter based on this principle, have been referred to on severa) 
occasions in this column. Recent experiments have shown that 
light similarly acts upon tellurium, but in less degree. In a note 
to the Philosophical Faculty of Heidelberg, M. Bcernstein states 
that light also affects platinum, gold and silver, and probably all 
the metals, though in a very slight degree. 


In the United Kingdom the production of copper ore during 1876 
was 79,252 tons, and the value £317,186. Thus it appears that 
more was raised than in 1875, but the la aggregate was di d 
of for a smaller return. The figures in the earlier year were 71,528 
tons and £333,414. Of tin ore, 13,688 tons, worth £600,923, were 
produced. This, the most ancient branch of mining industry in 
Great Britain, thus continued to show no sign of improvement, 
but the reverse. In 1875, 13,995 tons were raised, worth £735,606. 
Thelead mines were more p ; they produced 1,218,078 tons, 
worth £79,096. Of zinc, 23,613 tons were raised, worth £90,142— 
a decreased quantity at a larger price than in the previous year— 
of iron pyrites—sulphur ores—48,809 tons valued at £43,870, 
showing an advancing production and a much higher price ; of 
arsenic 4228 tons were produced, a smaller quantity, but of an 
enhanced value. Manganese worth £9789, ochre and umber, 
valued at £4478, wolfram at £172, fluor spar at £230, also enter 
into the returns, 


MEASURES are afoot for supplementing the researches of the 
Challenger Expedition by a series of deep-sea dredgings in the 
Indian Seas. These seas were purposely omitted from the — 
of the Challenger’s investigations, as it was then hoped that the 
establishment of a marine surveying agency would enable the 
Indian Government to carry on deep-sea dredgings and soundings 
pari u with coast surveying. But although the Duke of 
Argy warmly approved the project, it has hitherto been impossible 
to do anything owing to the want of a good steamer and neces- 
sary equipment. A new steamer is now being built in India, and 
an officer of the Coast Survey Department—Lieutenant Jarrad, 
R.N.—has been commissioned to see after the fittings and ey 
appliances in England. Full information has been obtained 
the old staff of the Challenger, and it is hoped that operations 
may be started next cold season—1878-9. In that case it is pro- 
bable that the first steps will be to run one or more lines of sound- 


ings across the Bay of Bengal. 


Durine the 1876 porcelain, potters’ clay, and fireclay to the 
amount of 3,971,123 tons, and the value of £744,224, were pro- 
duced in the United Kingdom, an increase of nearly 1,000,000 
tons, although the total sum received for the increased quantity 
gives an average price lower by 25 per cent. There was a decrease in 
the fine Cornwall clay production, and a rise in the amount of 
production of fire-clay from the coal-measure districts. The finer 
clays for pottery and —— are largely exported from this 
coun to Dordt in Holland, Rouen, Stockholm, Carthegena, 
Copenhagen, Genoa, 
oil shales weighing 610.785 tons, and worth £319,853, and this 
branch of our mining shows an increase. Over a million tons 
of salt were sent down the Weaver. The total production of 
white and rock salt was 2,273,256 tons, to the value of £1,136,628. 
In 1875 2,316,644 tons had been produced, and they sold for 
£1,158,322. We raised 23,561 tons of barytes, worth £24.479 ; 
258,150 tons of fossil man prolites, &c.—-to the value of 
£625,000 ; and 61,741 tons of gypsum, worth £18,571. Sundry 
minerals, including China stone, were raised to the value of 
£13,700; and the total value of the raw material raised from 
English mines in 1876 was £58,691,832. Gold to the value of 
£1138, and silver to that of £106,222, were among the metals pro- 
duced from the ores thus won. 


Ar the recent meeting of the American Acadeniy of Sci 








We produced in the coal countries | 


MISCELLANEA. 

A FLoatinc Dock Company has been formed at Fremantle, 
West Australia, It is intended that the dock shall accommodate 
ships of one thousand tons. 

Tue Bavaria infantry and rifle corps are being armed with the 
Prussian Mauser rifle in the place of the old Werders, and the still 
more antiquated Podewils rifles, 

GENERAL Kennepy has given an emphatic opinion against the 
advisability or possibility of the construction of the Madras har- 
bour, and the scheme is to be definitely abandoned. 


THE subscriptions to the Blantyre Relief Fund now amount to 
upwards of £27,000; but the central committee in Glasgow state 
that a much a sum is wanted to provide for the widows and 
orphans of the deceased miners, 

Here Krupp has entered into an engagement with the foreman 
of the Royal Arsenal, Woolwich, securing his services for ten 
years as superintendent of the Krupp foundries in Germany and 
Italy. A draughtsman and two other foremen accompany him to 
fill subordinate appointments. 


MANUFACTURERS in the Birmingham districts feel the pressure 
of the high railway rates to London. Very great relief would be 
experienced if the railway companies could only be induced to co- 
operate with the manufacturers in meeting the competition to 
which they are now subjected at the ports. 

THE statement that a telephone is at work between Berlin and 
Varzin is declared by the Cologne Gazette to be incorrect, the 
distance being too great for the present apparatus. It has been 
tried, however, with success between Berlin and Brandenburg (40 
miles), but did not succeed between Berlin and Magdeburg, a 
distance of about 90 miles. 


Ir is reported that a special committee has assembled at Cawn- 
pore to consider the peciaey of establishing a boot factory at 
that station, to make boots for the whole of the British troops in 
India. Cawnpore was once known for its leather manufactures 
turned out by native workmen. It is considered that the whole 
trade can be reviv 

THE manufacture of wrought iron guns and carriages from the 
raw material has been found all but impracticable in India, but, 
in order to employ and develope native industry, the rough axle- 
trees and tire bars to form carriage wheels, are being constructed 
at the Royal Arsenal, Woolwich, and sent out to the Arsenals at 
Bombay, Calcutta, and Madras, 

A CONFERENCE took place at Glasgow on Tuesday between the 
Clyde shipbuilders and operative ironworkers. The latter had 
been locked out, and had not yet returned to work. A proposal 
from the employers that the men should resume work on Monday, 
provided that the masters undertake to consider the wages question 
six months hence, was adopted by both parties. 

Ar a sale on Wednesday of iron, engines, toois, &c., by order of 
the trustees of Thomas Vaughan and Co., ironmasters, of Cleve- 
land, who failed some time since, a locomotive engine, named 
Hopetown, said to be the fifth made and run on the Stockton and 
Darlington Railway, was sold for £45 toa dealer in scrap iron 
from Middlesbrough. It will probably be broken up. The iron 
plant, &c., offered made, in the opinion of practical men, pretty 
good prices. 

Tue Bombay Government has lost no time in appointing a 
Commission to decide upon a plan of drainage for this city. A 
Commission has been named, consisting of Dr. W. G. Hunter, 
Mr. J. H. E. Hart, C.E., Mr. Wilson Bell, C.E., and Captain 
Marryatt, secretary. We understand that Major W. M. Ducat, 
R.E., has sens in to Government a drainage scheme which has 
some original features. He proposes that there should be three out- 
falls, one at Worlee, one at Malabar Point, and one at Colaba. 
This would of course greatly simplify the matter, and perhaps be 
ical. But all three of the outfalls would be to windward 





an apparatus was shown at work, which, it was said, showed 
that steam might be decomposed by simple heat into the con- 
stituent gases of water—oxygen and hydrogen. The heat 
employed was a little over ordinary redness, but did not reach 
whiteness. {t was claimed for the experiment that it was of 
the highest value, as illustrating a possible cause of boiler 
explosions. The ratus was very simple, and is described in 
the Polytechnic Review as follows: —A flask in which water was 
heated, a tube conveying the steam into a closed platinum crucible, 
where it was again heated by a spirit lamp, and a tube thence 
carrying the superheated steam and the liberated gases to an 
ordinary pneumatic trough, where the mixed gases were collected 
in a test tube, while the steam was absorbed. At the conclusion 
of the experiment, the gases thus collected were exploded by a 
ighted match, showing beyond question 

components of water. The experiment indicates that this 
explosive mixture of gases may be formed in a steam boiler. But 
it can only result from the most culpable carelessners. The boiler 
must, at least in be raised toa full red heat. Then cold 
water must be injec for so long as steam and the gases are 
mixed, the latter cannot explode. The injection of water must 
condense the steam in the boiler before it cools the red-hot iron. 
All these conditions being fulfilled, an meee of the gases may 
take place. We should like to have some further proof that oxygen 
and hydrogen can be dissociated under the conditions named. 


Tue following are some of the principal results of a determination 
in the Mechanical Laboratory at the Stevens Institute of Techno- 
logy, of resistance to-stripping and to bursting of'several sets of hot- 
poened and of cold-punched nuts. They were of four sizes, viz.: 
din., gin., e. and gin. The experiments were made under the 
direction of Professor R. N. Thurston, from whose report we quote. 
The nuts, one of each kind, were placed at the opposite end of a 
screwed rod, which was placed in a testing machine, and either one 
or other nut stripped by pulling strain. The nut remaining was 
afterwards stripped by holding the bolt. Out of 180 nuts tested 
by stripping stress, only one hot-pressed nut broke under a greater 
load than the cold-punched tested on the same rod. The average of 
the stripping or ok resistance, and of the bursting resistance 
of any of the sets of -punched nuts is greater than that of any 
of the classes of hot-pressed nuts of the same size. In nine out 
of the twelve lots tested by stripping, the minimum resistance of 
the cold-punched nuts exceeds the average resistance of the hot- 
pressed of the same size and class, 
twenty-four lots tested by bursting stress, the minimum resistance 
of the cold-punched nuts ex the average resistance of the 
hot-pressed nuts of the same size and class ; but in one instance it 
was less than the average and minimum of every other set and 
size, In five cases of stripping, the minimum resistance of{the cold- 
punched exceeded, and in two equalled, the maximum resistance 
of the hot-pressed of the same size and clasa. In eleven cases of 
bursting the minimum resistance of the cold-punched is greater 
than the maximum of the hot-pressed of the same size and class, 
but in one case the maximum resistance of the hot-pressed nut 
exceeded that of the cold-punched. The amount by which the 
average resistances to ——- and to bursting of the cold- 
punched exceeded those of the hot-pressed, varied irregularly with 
the size, but may be regarded as practically independent of the 
size for the tested. For the same material the amount of 
the excess of the average resistance to stripping of the cold- 
punched over that of the hot-pressed varies from 14°6 to 25:1, and 
average 19°7 per cent. of the latter. The amount of this excess for 
the bursting test varies from 6 to 75'7 and averages 51 9 per cent. 
of the resistance of the hot- for the blanks, and from 10 to 
41°6 with an average of 24°3 per cent. for the ta For the 
same iron, the blank cold-punched nuts have from 22°3 to 35°1 per 
cent, of the ductility of the blank hot-pressed, and the tapped 
cold-punched from 52°7 to 796 per cent. of that of the tapped hot- 
pressed. With the different iron the ductility is from 22 to 35 per 
cent, greater in the blank hot-pressed, and from 54°3 to 74°5 per 
cent, in the case of the tapped. 


In twenty-one out of the 
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of the city, and the sanitary disadvantages of extending the area 
over which the sewage would be spread are obvious. 

THE differences between the Tees Conservancy Commissioners 
and the shipowners and payers of dues on that river have not yet 
been overcome, the commissioners have met the wishes of the 
traders by agreeing to reduce the proposed toll on steel rails from 
sixpence to fourpence per ton, and to keep the dues on coal and 
coke at one penny per ton asat present. But they decline to give 
up their application for additional borrowing powers, although 
they are prepared to reduce the amount to £100,000, all, or the 
greater part of which they believe will be required to complete the 
really necessary works, other than those principally objected to, 
and to pay their existing debts. Another meeting of traders 
was held at Middlesbrough on Monday, when it was decided that 
the bill of the commissioners cannot be approved of, unless the 
clauses conferring additional borrowing powers be withdrawn. 

THE French Société d Encouragement pour (Industrie Nationale, 
44, Rue de Rennes, Paris, has offered the following prizes for 
competition during 1878 :-The grand fine arts medal of Jean 
Coujon and prize of 4000f., in Class 27, for greatest progress in 
the cotton industries. Special prize: For small motor for work- 
shops, 1000f.; for perfection in spinning of flax and hemp, 2000f.; 
for the deadening of the shocks at present attending the working 
of steam hammers, 2000f.; application of new metals in industrial 
chemistry, 1000f.; for new employment of simple non-metallic 
substances, 1000f.; for a new alloy useful in the arts, 1000f.; for 
the manufacture of artificial graphite for drawing pencils, 3000f.; 
manufacture of artificial black diamond, 3000f.; for the rapid 
desiccation of wood, 1000f.; for a means of preventing the 
adherence of soot, 1000f.; destruction of seat of attack of 
phylloxera, 1000f.; for putting lands into profitable working by 
the growth of fruit trees, 1000f. The 3lst December, 1877, is 
fixed as the last day for receiving notice of the competing articles. 

TuE disaster which befel the Middle Level Commissioners 
through the destruction of their sluice, near Lynn, on the 4th of 
May, 1862, and the subsequent bursting of the banks of the drain, 
and the inundation of 10,000 acres of land adjacent, has not yet 


. been forgotten. The Middle Level Commissioners have a water- 


shed of 200,000 acres of land, and 200 miles of drains, and since 
the destruction of their sluice the drainage has been carried on by 
means of sixteen syphons, each measuring 3ft. 6in. in diameter, 
the syphons having been placed over the coffer dam originally con- 
structed for the purpose of keeping back from the drain the tidal 
waters of the Ouse. The syphons have up to the present worked 
remarkably well; but signs of weakness have become manifest, 
and, in addition, they will not carry the water below zero, so that 
in periods of heavy rainfall the uplands become flooded. A few 
years since the Commissioners consulted Sir John Hawkshaw, C.E., 
as to the best means for overcoming the difficulty, and he advised 
the construction of a new sluice. The tion of Parli at 
having been received thereto, the contract was given to Mr. W. 
Webster, of London, and yesterday they were in a sufficiently 
advanced state to admit of their being formally opened. The 
excavations of the sluice were made to a depth of nearly 60ft., 
where the Kimmeridge clay was discovered. On this were — 
blocks of concrete toa depth of 20ft., and with a superficial area 
of 100 square feet. The cell is placed at 7ft. below zero, which 
will afford immense facilities for draining the uplands. The sluice 
proper consists of three arches, each 17ft. wide, resting on immense 
piers of brick and stone. In each of these arches is fixed a double 
pair of strong doors, made of fine English oak, each 30ft. high 
and 14ft. wide, and weighing nearly ten tons. These double doors 
form locks, which will be useful to the navigation. The doors of 
the sluice are opened and closed by means of powerful crabs, and 
it has a capacity of 600 square feet for discharging the water of 
the Commissioners’ drain. In addition to the sluice, a cut—con- 
nected at each end with the Middle Level main drain—has been 
constructed, This is about half a mile long, and in the centre of 
it the sluice has been built, and it-is about half a mile from the 
confluence of the drain with the river Ouse, 
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AND STRAIGHTENING MACHINES. 
MESSRS. JAMES BENNIE AND CO., GLASGOW, ENGINFERS, 
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Iy former impressions we have 
illustrated and described machi- 
nery made by Messrs. Jas. Bennie 
and Co., of the Clyde Engine 
Works, Glasgow, for a new ship- 
yard at Tumba, near Stockholm. 

The accompanying engraving 
illustrates two machines ; one is 
a combined bulb iron bending 
and horizontal punching machine, 
and a garboard strake or keel- 
plate bending machine. The 
last of these is shown on the 
upper part of the page, and we 
shall describe it first. 

It will be understood that 
garboard strakes, or those at 
each side next the keel, require 
to have a peculiar twist imparted 
to them. 

When a plate is about to be 
operated upon, the hand-wheels 


W W are unscrewed a little to 


allow the holding-down beam H 
to rise a little, which it does by 
the lever and weight L L at each 
end. The plate P is thus entered 
between block and beam—as 
shown—and laid as far in as 
required. The hand-wheels then 
screw down the holding-down 
beam which retains the plate 
firmly. The quadrants Q Q 
carrying the heavy roller R R, 
shown broken in the drawing, are 
then put in motion by men at 
the handles, and thus the roller 
is brought down upon the plate, 
bending it as far as may be neces- 
sary to give the required set. It 
will be seen that as each end of 
the machine can be worked in- 
dependently, the roller can be 
depressed more at one end than 
the other, thus giving the neces- 
sary skew to plates for the bow 
and stern of a ship. 

A smaller or larger curve can 
be given to the corner of the 
keel-plate, by simply screwing 
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wrought iron axles cast in, the 
bearings are formed to allow of 
the roller being worked at a 
skew. It has been found in 
practice that the lower block B 
is liable to crack when a hot 
plate is left lying upon it. To 
obviate this, Messrs. Bennie now 


CROUND LINE make this block in the form ofa 


box, and keep it filled with water, 
; As this prevents unequal expan- 
* sion, there is no liability to 


E. breakage. 


The bulb iron bending and 


=~ horizontal punching machine is 


const to bend or straighten 
angle bars, beams, or other sec- 
tions at both ends, one end ad- 
mitting beams up to 16in. broad, 
the other end up to 7in. broad. 
By this arrangement one set of 
men may bend or set bars at the 
smaller end while another squad 
is curving the beams at the other 
end, and without interfering with 
each other’s operations, Or in- 
stead of setting bars at the 
smallerend—theadjustable block 
B B being screwed back as shown 
—the horizontal punch may be 
brought into operation on angle 
bars, &c. There is a stop motion 
§ in connection with this punch, 
and it may be used for rivetting 
instead of punching, if desired. 
It will readily be understood 
that the ram R_ reciprocati 

with a fixed stoke like 
an ordinary punching machine, 
bends or sets the bars with great 
power between the two blocks 
B B, which can be screwed up to 
suit any curve or breadth of bar. 
This machine is shown with an 
engine attached, but this can be 
replaced by ordinary loose and 
fast pulleys ; and bevel gear can 
be fitted instead of spur gear to 
suit the requirements of shaft- 


1 
the slide blocks S closer in or Ha | SSS" : The engine being below the 
further out on the quadrant. ANI he | : . 3 ee eel und line can be covered over, 
By. the same means it can be HN MCHA and thus kept quite out of the 
adjusted to any thickness of : way—a matter of considerable 
plate. importance. 
The roller is cast solid, with 


wun 
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THE PREPARATION OF RHEEA FIBRE, 
On another page we print a notification issued by the Govern- 
ment of India which again calls attention to the necessity for 
some machine or process for the preparation of rheea fibre. This 
is the fifth time within this century that the utilisation and pre- 
paration of rheea has been the subject of action on the 
of the Government, and an offer is now made of 50,000 rupees 
for the best machine or process for preparing the fibre for the 
market. The prize offered is of course but a minor portion of 
the gain held out to the successful inventor, as 10 per cent. on 
the cost of all machines made is to be paid him. The import- 
ance to India of the great industry to which the successful and 
economical treatment of rheea fibre would give birth, is sufficient 
reason for our devoting some space to the subject. In 1803 Dr. 
Roxburgh obtained a few cuttings from Sumatra for propagation 
in the East India Company's botanic gardens, Seebpore, and 
ing to the great strength of its fibre he named the plant the 
Urtica tenacissima. In the meantime Dr. Buchanan forwarded 
to England, in 1810, three bales of rheea fibre from plants grown 
in the Botanic Gardens, Seebpore, from Rungpore, and from | 
Dinagepore, cuttings which he had found to be identical with the | 


-— = — 























| thirty-two competitors entered their names, but only one 















































' Sumatra plants. Some cords spun from these bales were found 
to sustain 252 lb. against the 84lb. which was the Dockyard 
requirement for Russian hemp cord of the same size, In 1816 
the directors of the East India Company sent out flax and 
hemp preparing machinery to India with a view to its applica- 
tion to the preparation of rheea, but this failed, and nothing 
more was done in the matter until 1840, when Col. Jenkins dis- 
covered the same plant growing wild in Assam, and sent a few 
plants to the gardens of the Agri-Horticultural Society of Cal- 
cutta, from the growth of which some information was obtained. 
Rheea was found to be the same plant as that which affords the 
Chinese grass cloth, and several specimens of it in various stages 
of preparation were sent to the Exhibition of 1851, previous. to 
which many experiments had been made by English manufac- 
turers with a view to utilising the fibre. In 1852 a consignment 
of Assam fibre was sent to England by the Indian Government, 
and was experimented upon by Dr. Forbes Royle. Its average 
strength as en with St. Petersburg hemp was found to 
be in the ratio of 280 to 160, while the wild theea from Assam 
was as high as 343. In 1854 the court of directors sent to India 
& memorandum on the fibre prepared by Dr. Royle, with instruc- 
tions to forward to and ten tons of the raw fibre, This quan- 








tity could not then be o only about two or three tons being 














sent. Afterwards, however, for a few years about ten tons per year | 
were purchased, transmitted to London, and sold, so that the | 
merits of the fibre had, it was then thought, become sufficiently | 
well known to manufacturers to warrant the expectation that the 
development of the trade might be left to private enterprise. 
The experimental consignments were, with that idea, discon- 
tinued, and nothing more done until 1869, when the Govern- | 
ment of India addressed a circular to the Agri-Horticultural | 
Societies in India soliciting all possible information on the growth | 
and preparation of rheea fibre in India. The communications 
received in reply proved the inherent value of the fibre, and 
finding that the only obstacle to the development of an exten- 
sive trade in the material was the want of suitable machinery, 
the Government determined to encourage the production of such 
machinery, and for that purpose offered by advertisement pub- | 
lished in June, 1870, a first prize of £5000 for the best machinery. 
It was at the same time announced that a competition should 
take place in a year’s time, and that probably minor prizes 
would be granted for the second-best machines. No fewer than 


of them appeared at the trial field at Sahdranpur, in August, 
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Attempts were next made to secure a quantity of rheea from 
Miramas and Vaucluse, in the south of France, and in 1873 the 
Duke of Wellington placed at the disposal of the department a 
quantity of green stems grown at Strathfieldsaye, and arranged 
to do the same in 1874 or 1875, should the trial of machines 
take place in those years. Nothing of importance has, however, 
been done since 1872 at Sahdranpur. 

In order to a proper understanding of the requirements of 
rheea preparing machines, it is necessary that the inventor should 
thoroughly appreciate the characteristics of the plant and its 
fibre. In its general appearance and character the rheea stem 
somewhat resembles hemp, but is much more succulent. Green 
rheea stems lose on drying from 70 to 80 per cent. of moisture, 
while hemp only loses from about 45 to 60 per cent., and flax 
from 50 to 70 per cent, This will be better seen if placed thus:— 

100 Ib. of fresh hemp will yield 40 Ib. to 551b. dry stems. 


1001b. of fresh flax will yield 30 Ib. to 50 lb. dry stems. 
100 Ib. of fresh rheea will yield 17 Ib. to 25lb. dry stems. 


| The quantity of dry stems from any quantity of green stems is 


| thus less in the case of rheea by more than one-half than with 
hemp, and even flax yields nearly double the weight of straw 
given by rheea. 

The relative percentages of fibre contained in the dry stems 
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1872. Thie was Mr. John Greig, the machine being jointly the 
invention of himself and David Greig. is machine, which 
we illustrate above, and to which we shall refer further 
on, though it did not accomplish the work to be done, 
was nevertheless a sufficiently meritorious attempt to deserve 
a substantial award, and £1500 was paid to the inventor. 
It was found by the trial that the cost of preparation of the fibre 
exceeded the stipulated £15 per ton, and for this reason the full 
prize was withheld, but it was afterwards also found that the 
fibre produced was defective in quality, the highest valuation 
being but £28 per ton instead of the stipulated £50. The neces- 
sary hinery thus remains yet to be devised, and the failure 
which has so far attended the efforts of the Indian Government 
was attributed by Col. Hyde, under whom the experiments were 
conducted, to the fact that the material to be operated upon is so 
far from this country, and that the costs of sending machinery and 
skilled mechanics out to India and the loss of time are so. great, 
that even large prize offers do not offer sufficient inducement to 
inventors, who are furthermore compelled to confine their study 
to the dry rheea stems, from which they can obtain only very inade- 
quate information to enable them to adapt their machinery to 
— on green stems. To this point we shall refer 
on, 





of the three differ very much from those of the green stems. For 
| instance— 
| 100 Ib. dry hemp stems yield about 17 Ib. raw fibre. 
100 lb. dry flax straw yield about 15 1b. raw fibre. 
100 ib. dry rheea stems yield about 20 Ib. to 28 1b. raw fibre. 

A good deal, however, of the superiority in the case of rheea is 
| only apparent, as the raw fibre contains from 25 to 30 per cent. 
| of what is known as gum, and which is very similar to that 
| which is removed from flax and hemp in the process of retting. 
| Deducting for this, therefore, the yield is about the same as that 
| of hemp or flax. 

Thus, on an average, only about 5 Ib. of raw fibre, or 34 Ib, to 
4b. of fibre freed from gum, can be obtained from 100 lb. of 
| green rheea. At the Sahdranpur trials Greig’s machine 
| obtained but about 2 lb. of fibre from 100 Ib. of fresh stems ; 

but it does not seem that the whole of the fibre was removed, 
| nor were all the conditions the best possible for the action of 
| the machine. One of the greatest difficulties connected with 
| the preparation of the rheea fibre by machinery is due to the 
| presence of the large quantity of the gummy matter above 

referred to, In treating the green stems this gum coagulates 
| On exposure to the atmosphere, and appears as a red-brown 
| shellac insoluble in water. In the Sahdranpur trials the iron 
| rollers were covered with a coating of this resinous substance, 
and the difficulties which this gum causes may be imagined from 
the fact that if the green fibre is stripped and allowed to lie a 
few hours without being scutched and cleaned, the gum binds 
all the threads strongly together and renders them useless. The 
method employed for the removal of the gum in hemp and flax 
consists in retting, by which the gum is destroyed by fermen- 
tation. Hitherto it has been considered that this process is 
inapplicable in the preparation ‘of rheea, and on the subject 
Dr. Forbes Watson gives a great deal of information in a 
“ Report on the Preparation and use of Rheea Fibre,” published 
by W. H. Allen and Co., in 1875, and: of which we avail our- 
selves in this article. The more succulent the plant, and accord- 
ingly the larger the proportion of gum, the greater is the 
difficulty experienced in controlling:the process of fermentation 
in such a manner that the fibre shall not be injured by over- 
retting. Retting is, therefore, more difficult with flax than 
with hemp, and from the relative succulence of the plants, as 
given above, it will be easily understood that rheea retting 
would be a delicate operation. The fermentation’ will be rapid 
and energetic, and easily destructive. The difficulty is, more- 
over, aggravated by the great variation in the size and succulence 
of the stems growing immediately contiguous, and in the dif- 
ference in woodiness of the top and lower parts of the stems, 
both of which causes, make retting unequally effective, the 
smaller stems and the tops of the larger stems also being over- 
retted before the process is complete with the thick stems. In 
India and China, retting is held to be injurious, though the 
fibre is steeped for periods varying from twelve hours to three 
days, and in Sumatra it is said to undergo a complete retting 
process without injury or loss of strength. The failure of all 
retting operations in India may be attributed to the fact that 
they have been performed on the green stems, but if the plants 
were dried before retting, as is almost everywhere the practice 
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with flax and hemp, the fermentation would be much slower, 
and consequently much more manageable. in consequence of 
the destruction of the gum, the fibre of flax and hemp is per- 
fectly loosened fro: the woody stem and the outside bark, and 
both have become brittle, so that they are easily crushed, freed 
from the fibre by heckling and seutching. 

If rheea could be retted the same results would fellow, for 
with dry unretted rheea a similar effect has been obtained. 
But with the fresh stems the fibre adheres strongly to the woody 
stem, and especially so to the bark, from which it can only be 

by scraping, a lange porti mot the fibre being unbedded 
fleshy layer within the bark of brewa skin. The complet: 
removal of this bark forms the great difficulty not yet overcome 
whines devised for operating on green steus. 

t will be motiead that it is required by the notification 
which we print on page 389 that the machines must be adapted 
for treatment of the fresh stems as cut from the plant, principally 
m acesunt of the increased cost. of cultivation, and the some- 
what increased cost attending some form of the retting process, 
or some of the chemical processes which have been proposed for 
this purpose. But as against this must be noted the almost 
unanimous opinion in favour of superiority of the fibre from 
dry stems. Numerous experiments seem also to show that the 
fine fibre from the dry stem possesses equal strength and lustre 
with that from the green stem. It is also an important fact that 
all operations in the preparation of flax and hemp are conducted 
on the dry stems, and all existing machinery is adapted only to 
dry stems. Considering the many advantages, and the facility 
which may be secured by treatment of the dry stems, it certainly 
seems highly important that a full trial should be made as 
regards the agricultural side of the problem. The advantages 
which may attend the use of the dried stems in preference to 
treating the green stems as cut from the plant, are thus enume- 
rated by Dr. Forbes Watson in the report referred to :— 

1. “ The greater facility in designing machinery, and the pro- 
bable simplicity of its working when compared with that 
intended to work the green stems. a matter of course, it is 
easier to break up and remove the wodden core of the stem if 
the latter is perfectly dry and broken, than if it is moist and 
flexible. Then, as regards the important point of removing the 
outer brown cuticle of the bark, if the dry stems are operated 
upon, this cuticle is very friable and easily reduced to dust and 
shaken out, whilst on the green it requires a scraping action to 
remove it, an action of all the most difficult to obtain by mechani- 
cal means. 

2. “Possibility of keeping the machinery going all the year 
round, while that for green rheea is dependent upon the supply 
of fresh stems; and even by extending each of the four crops 

* to about six weeks, the machinery cannot be utilised during more 
than about six months in the year ; moreover, as already pointed 
out, if the entting of the crop is spread over, say, six weeks, the 
quality of the produced fibre is likely to change considerably 
during that time. 

3. “Possibility of dissociating the working of the cleaning 
mill from the work of a plantation. If the rheea is to be 
cleaned in. its fresh state, the supply of stems must always be 
close at hand, partly on account of the heavy freight for the 
fresh stems, 20 tons of which are required to produce 1 ton of 
fibre, as also on account of the necessity of a regular daily 
supply of fresh stems, which cannot be obtained unless the mill 
and the plantation work completely hand in hand, one day's 
supplies only arriving at the factory each day, and only the 
smallest possible stock being kept. On the other hand, if the 
dried stems are worked, any agriculturist, even ‘not in the 
immediate vicinity of the factory, may grow the plant, cut it 
and stack it according to his own convenience, and then sell the 
dried stems to the factory. Freight is much reduced in the dried 
stems, over 4 tons yielding 1 ton of fibre, and no special regu- 
larity in the supplies are needed, as the dried stems can remain 
in stock for any time. Under these conditions the plant could 
be grown by the Indian ryot, whilst the fibre would be prepared 
at central establishments. 

4. “Probable increase in yield of fibre. As before stated, the 
fibre obtained from the dried stems amounts to about 20 to 28 
per cent. of the weight of fresh stems. But the yield from 
Greig’s machine at the Sahiranpur trials amounted to no more 
than 2} per cent. of the weight of thefresh stems, or notmuch more 
than one half of the fibre which was presumably contained in 
them. The difference is at any rate considerable, and proves how 
necessary it is to take into account not only the working expenses 
and the quality of the produced fibre, but also the proportionate 
yield compared with the weight of the fresh stems ; and however 
much the machines for working the fresh stems may be improved, 
it seems, from the whole of the conditions under which the 
work takes place, that the yield of machinery using dry stems is 
never likely to be reached. Under such circumstances, even a 
certain inferiority in quality would hardly counterbalance the 
increased yield. This is a matter in which the agriculturist 
would be interested. At the Sahdranpur trials, the yield per 
acre amounted to 138 Ib. of rough fibre as separated by Greig’s 
machine. If, however, an average yield of 5 per cent. of fibre 
had been obtained, instead of 2} per cent., then the yield would 
have amounted to about 250 lb. per acre. With three crops in 
the year, this would represent 750 lb. of fibre per acre per 
annum ; and with four crops the yearly production would rise 
to 10001b. per acre. The preparation of rheea from the dried 
stems seems thus to be intimately connected with the problem 
already indicated—how to produce cheap rheea in large quanti- 
ties. 

“Against the preparation of fibre from the dried stems 
stands first the possibly higher quality in the rheea prepared 
from the green stems.: In this respect one thing may be stated, 
viz., that the fibre prepared from the green stems and carefully 
washed and scraped is likely to contain less gum than that pre- 
pared from the dry. It is likewise doubtful whether any fibre 
can be prepared from the dried stems of as high immediate value 
as the hand-prepared China grass. But inferior value in this 
first stage need not necessarily bring with it inferior value of the 
final cleaned fibre as prepared for spinning. Moreover, it is 
to be taken into account, that if the crop is cut in large quanti- 
ties for drying, a much better opportunity is afforded for a 
thorough sorting of the plant aecording to length and thickness 
than can be afforded with the small quantities which would have 
to be cut from day to day to supply a machine working on the 
green. Therefore, by using dried sticks, there is a much greater 
probability of producing a uniform quality of fibre. The other 
difficulty will be that of drying the stems, a difficulty which, in 
some parts of India, will be experienced during the rainy season. 
Dr. Campbell, who forwarded to the India-office some years ago 
a certain quantity of Pooah fibre from Darjeeling, had great 
difficulties in this respect, and was obliged to make use of artifi- 
cial heat. But it is probable that in parts like the north-west 

provinces no serious difficulty need be anticipated on this 
account. Itis also possible that the difficulty of drying may 
be overcome by the following expedient. It seems likely that 














stems of a long growth, tall and thick, will contain a much 





rougher, but also much stronger, fibre than the small slender 
stems of shorter growth. ‘he first may produce tibre suitable 
for hemp purposes, cordage and such like. The thin and short 
stems may give a fibre suitable for fine or textile manufacturing 
purposes. But during the rainy season, in order to avoid the 
difficulty of drying the stems, it might answer to let the plant 
grow to its full height, svcriticing quality to a certain extent, but 
still obtaining fibre which will be very marketable. On the other 
hand, during the remaining part of the year it might be advisable 
never to let the plant exceed 5Sft. ift., and thus obtain the 
finer qualities of fibre.” 

It will thus be seen that the agricultural part of the subject 
presents almost as many problems as that of the treatment of 
the fibre after the stem is cut. This, however, we must leave 
for others to deal with, but we may refer to the advisability of 
having agricultural experiments in progress, and going on simul- 
taneously with the trials of machinery, or with experiments of 
processes for retting or other chemical equivalent. 

There exists no fibre possessing so many valuable physical 
properties as rheea, and none that can be applied to so many 
different uses. In common with other nettles, its fibre is some- 
what hairy, which assimilates it to wool and its gloss and fineness 
to silk. It has hitherto attracted most attention, and for a 
time achievod very great success, as a substitute for long-stapled 
wool ; and cut up into suitable lengths has been spun on worsted 
machinery, and then used like mohair for the manufacture of 
fabrics which depend for their effect on the gloss of the material. 
The fabrics were, as a rule, made with cotton warps, rheea yarn 
with little twist being used as weft. The only objection to the 
fibre as thus used was that the fibre became easily creased, an 
objection which could be easily overcome by mixture with wool 
or the use of thick cotton warps. The price of rheea, however, 
became so excessive that the trade which had rapidly sprung up 
as rapidly collapsed, with the result that the matter is still 
one of experiment. A point of great importance in the 
superiority of rheea fibre is its strength, and ir its power of 
resistance to water and damp, a quality of great importance in 
application to the manufacture of ropes and ships’ rigging, in 
which it would effect much saving in weight. Its power of 
resistance to the action of steam is also a valuable quality, as 
proved by experiments, which showed that exposure for four 
hours in steam at a temperature of 250 deg., the percentage floss 
was but from 0°89 to 1°51, while with flax, Italian hemp, Russian 
hemp, and jute, the loss was respectively 3°50, 6°18, 8'44, and 
21°39 per cent. 

The principal obstacle to the general introduction of rheea is 
its high price, which can only be reduced by the discovery of 
economical methods of preparation. Its many high qualities, 
once the price has ceased to be prohibitive, will secure it a very 
prominent place among fibres for any purpose. Its price, how- 
ever, can never be very low, and in this respect it differs entirely 
from jute, which owed its introduction to very low prices. Even 
with that stimulus, it was not until 1839 that it was utilised on 
a large scale, and then only for coffee bags for the Dutch Govern- 
ment, though it was introduced into this country in 1796. It is 
now one of the leading Indian staples, the value of the exports of 
jute being over five millions sterling. 

Referring now to the machine, which we illustrate on page 
394, its construction will be learned from a description of its 
working. ‘the stalks of rheea or China grass to be operated upon 
are in the first place spread on the travelling platform or table E, 
and as this is traversed the stalks are caught between the fluted 
rollers B, C, and D, where their cores or pith are broken and the 
outer shell or skin is also broken up. The fibres then pass down 
between the roller B and the pressure roller F, as shown at 
Fig. 1, and are thence conducted between the revolving drums or 
rollers G, and by means of the knives or scrapers « attached 
thereto, the short pieces of pith which have been broken by 
the action of the fluted rollers B, C, and D, are separated and 
thrashed away, and at the same time the skin of the grass is 
divested of the mucilaginous and vegetable matters adhering 
thereto. As the ribbons or strips of fibres pass from contact 
with the scrapers z, they become suspended vertically and are 
blown between the pressure roller I and the travelling table J 
by means of the revolving brush or fan H. When the roots or 
thicker ends of the stalks of the fibre have passed between the 
fluted rollers B, C, and D, they fall downwards by their own 
weight, and being suspended by the portions of the fibres held 
between the pressure roller I and table J, they come into con- 
tact with the lower set of revolving scrapers 7 attached to the 
drums or rollers M, by which the fibres of the roots or thicker 
ends of the stalks are divested of the pieces of pith and adher- 
ing mucilaginous matters, and the now cleansed fibre is drawn 
upwards by the friction between the pressure roller I and the 
travelling table J, by which it is conducted away from the 
machine. The whole length of the fibre it was intended should 
be cleaned at one operation, and in order to still further cleanse 
the fibre while it is being operated upon, a tank v is placed at 
the top of the framings A, A, as shown at Figs. 1 and 2. This 
tank is provided with a cock w and perforated rose z, extending 
across the upper part of the machine, by means of which water 
may be discharged on the rheea fibre being operated upon. in 
order to prevent the vegetable and mucilaginous matters from 
adhering to the scrapers z and r whilst they are removing the 
different substances from the fibres under treatment, the scrapers 
during their revolution are caused to come in contact with the 
brushes N, N', and N*, and are thereby kept free from those 
substances. 

The machine was designed for working upon green stems, and 
the speeds of the principal parts are:— 


First motions, revolutions per minute, a = 65. 


Fluted roller, > ce ka = 1083. 
Scraping cylinders, ,, = 8a = 520, 
Blower i - * 8a = 520. 
The travelling webs of both feed and delivery have a speed of 


21°67ft. per minute. The weight of the machine is 30 cwt. The 
machine did not succeed in turning out fibre clean and fit for 
market in one operation, and a scutcher of ordinary construction 
was attached, which removed the small portions of stalk and 
green bark not removed by the machine. In working, the 
machine broke up the stems without injuring the fibre, and the 
action of the fluted rollers was considered good, but that of the 
scrapers was defective, especially when the supply of water was 
deficient. The more freely this was supplied the better the 
fibre was turned out, and considerably more than 40 gallons per 
hour was found to be necessary. The inventors intended that the 
curves of the fluted rollers and the blades of the cylinders should 
be so accurately struck that the clearance should be barely the 
thickness of the fibre which should intervene, but as this is only 
about zdsth of an inch, it may be imagined that this was not 
realised. The blower was also found to be inefficient in directing 
the lower end of the fibre as it fell from the upper rollers into 
the second rollers, so that the fibre became entangled instead of 
being kept straight. The separation of the bark and woody 
stem was, moreover, not efficiently effected. The cost of prepa- 
ration was found to be nearly £35 instead of the stipulated £15. 
There was on the trial ground an American machine hearing the 





name of Roessel, but this did not compete. It consisted of an 
iron drum with knives and breaking bars arranged on its surface, 
the stems being delivered by hand against the drum, which 
makes about 1) revolutions per minute. The woody stems are 
broken by the breaking bars into short pieces, which fall out below, 
while the fibre is separated into shreds by the knives. ‘The separa- 
tion of the fibre from the stem is said to have been effectual 
when the machine was tried, the trial also proving the machine 
capable of turning out a much larger quantity than Greig’s; but 
the work was done dry, and the fibre not cleaned from bark, 
though the machine caused no waste. . 

The following memorandum of alterations made to Greig's 
machine before sealing the British patent is given in Col, Hyde's 
report on the trial; 


“Ist. The oblique shaft K, with its bevel wheels for giving 
motion to the delivery rollers Ct 1, is substituted by an endless 
piteh chain. 

“2nd, The revolving brash or fan H, at first having boar 
bristles, which caught the fibre, is replaced with leather flaps, 
which serve the purpose of blowing the small ends of the fibre 
between delivery rollers, and also keeps the knives of scraping 
cylinder above it free from the mucilaginous matter which 
adhere to them. 

“ 3rd. The revolving brushes N N, intended for keeping clean 
the knives of lower scraping cylinders M M, have been taken 
away, as it is found they are not required, the centrifugal force 
being sufficient to throw off any matter. 

“4th. The upper revolving brush N, which worked in conct 
with upper scraping cylinder G, and also in contact with rubber 
roller I, as this revolving brush caught the fibre and twined 
round it as it was delivered on travelling web J; this was 
abandoned, and substituted by a stationary brush attached to 
light steel springs thus , and to keep rubber delivery roller I 
clean, a scraper, having leather inserted at its edge, hag been 
fixed in front of it. 

“Sth. The travelling table E and the delivery table J are 
shown on plan, having strips of thin weod fixed on bands of 
leather ; this, being certain to stretch with the water employed, 
catch the fibre, and to foul itself, very strong jin. thick canvas, 
interlaid and covered with vulcanised india-rubber, endless and 
seamless webs, have been substituted. 

“6th. A heavy fly-wheel and brake attached is present on 
machine not shown on drawings ; also a clutch and handle for 
stopping travelling feed web at pleasure; also lever handle and 
sticker gear for starting or stopping machine-—all within easy 
reach of the boy who feeds. 

“7th. The scraping cylinders GG and M M are shown on 
drawing, side elevation, having eight knives in each. At present 
there are sixteen knives, and are tapered at the bottom edges, 
held firmly between eight cast iron flutes or spaces, into each 
of whieh two knives are fixed by means of long hard wood 
wedges, and which are held in their tapered seat in body of 
cylinder by means of screws. The edges, outer, of these wedges 
are fluted, of a shape found by experiments, for the knives of 
the opposite cylinder to scrape into as they rotate together, and 
between which the flattened stems are caught, and both sides 
scraped clean at the same moment.” 

It may be useful to those interested in this subject to give the 
following list of patents for methods of treating rheea taken out 
prior to that of Messrs. D. and J. Greig, No. 1690, 1870 :—W. 
Clark, 1867, No. 799, for chemical treatment ; R. H. Collyer, 
1867, Nos. 801 and 948, for a jigging frame for dipping the rheea 
into certain chemical baths ; J. Spencer, 841, for mechanical pre- 
paration by a machine with corrugated rollers or rollers and 
corrugated tables ; Pavy and Clark, 1868, No, 3864, for chemical 
treatment. 








A New MerHop or LichtiInG NUMBERS OF Houses.—A new 
system for lighting up the numbers of houses at night in Paris 
has been commenced, only at present on some few belonging to 
the Municipality. It consists mainly in the use of coloured glass 
with white figures, arranged so that the light from an adjacent 
burner is seen from any position. But the use of it is made 
obligatory in the leases of the houses now being built on the new 
Avenue de I’Opéra, and it will also be imposed in all future 
building leases granted by the corporation. 


CLEMINSON’s FLEXIBLE WHEEL-BASE ROLLING Stock.— Oa 
Tuesday last an official trial of a new saloon carriage on Mr. J. 
Cleminson’s flexible wheel-base system, took place on the London 
and South-Western Railway. A special train, consisting of one 
engine, one brake van, and the saloon carriage, left Waterloo at 
about two p.m., and ran down to Virginia Water and round 
the Chertsey loop-line to Weybridge, and back to Waterloo 
by the main line, There were present at the trial a number 
of gentlemen interested in railway matters, and particularly 
in improvements in rolling stock, including Mr, W. G. Beattie, 
locomotive superintendent of the South-Western Railway; Mr. 
Verrender, superintendent of the line; Mr. Stretton, Mr. W. 
Kirtley, locomotive superintendent of the London, Chatham, and 
Dover Railway; Mr. Paterson, chief engineer of the Continental 
Sleeping Car Company, and others. The carriage is 30ft. in length, 
and has a wheel base of 23ft., or 5ft. longer than with the ordinary 
construction of carriage of the same length, while the framing is 
at the same time supported at the centre of its length. The car- 
riage is a fine example of the most recent achievements in railway 
stock construction, It is built almost entirely of teak, and con- 
tains a large main saloon, smoking saloon at one end fitted with 
windows on three of its sides, and lavatory and retiring room at 
the other end, The fi s are silver-plated, and the internal 
decoration is of very x character and in good taste. The 
main feature of the carriage, and which was the object of the trial, 
is the system of arrangement of the axles and the frames carrying 
them, by meansof which they are enabled to take positions of radii of 
any curve being traversed, and also to permit the wheels to accom- 
modate themselves to any irregularity in the roadway. It secures an 
essentially flexible wheel base, by which all resistance in traversing 
curves is removed, as well as all the wear both of wheels, tires, 
and rails, which obtains with axles maintained rigidly parallel. 
The system necessitates the use of not less than six wheels, the 
centre pair being carried by a frame capable of transverse motion 
independently of the carriage. This frame is connected to the two 

ing the wheels at the opposite ends, and which are connected 
to the carriage by central pivots by a simple arrangement of levers 
or links, so that the transverse movement of the central wheels on 
a curve causes a partial rotation of the end frames, by which the 
end axles are made to assume positions normal to the curve, 
At the trial run on Tuesday a speed of about sixty-five 
miles per hour was maintained while running round some of the 
curves on the line referred to, and the carriage traversed them with 
the same smoothness as when on the straight line. The opinion 
of those present was unanimously in high approval of the system 
and of the carriage itself. One of the chief points is the great 
economy secured in dead weight, momalys from 15 to 40 per cent, 
We shall return to this subject on another occasion, but. we may 
add here that between forty and fifty vehicles are running fitted 
ey the a wheel base, many ae bein yt heh 
and pairs of short carriages are being sp , one pair of wheels 
removed, and one pair placed in the centre of a lengthened carridge. 
Two of the:converted carriages have been running daily forséveral 
months on the London, Chatham, and Dover Railway. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
correspondents, ) 
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: THK PURIFICATION OF IRON, 

Stx,—I did not think the moderate tone and judicious character 
of your leader on the “ Purification of Iron” would have exposed 
= to the rebuke of so formidable and fertile an inventor as 

r. Jones, But in the practice of his facile art of creuting patents 
he appears to have secured the right to the word washing. With 
the exception of your infringement of the right in words, your 
Jeader fairly deals with the present aspect of the question. 

Mr. Jones denounces my estimate of the claims of Mr. Bell as 
extravagant. Well, can Mr. Jones controvert any one thing I have 
alleged, or charge me with laying at Mr. Bell’s door the credit of 
any important feature leading to the practical solution of this 
great question that clearly belongs to any other? That Mr. Bell’s 
paper contains the elements of solution I have seen practically 
demonstrated. I have already given an account of the process and 
the practical tests of its product. We have records of Mr. Jones’ 
part, which no more contains the key of this great question than 
the tablets of Nineveh or the hieroglyphics on Cleopatra’s Needle, 

I desire no more crushing testimony than lies within the copious 
but bald extracts from his own patents furnished by Mr. Jones, to 
prove that no share belongs to him in maturing the means by 
which phosphorus may be so reduced in Cleveland iron as to enable 
it to count amongst steel-producing materials. 

These patents embody the process of puddling, as opposed to 
that of purifying. The words “cinder-thickening,” ‘‘ sticky,” and 
“‘porous,” are expressions indicating the conversion of iron by 
oxides, either partial or complete; if complete, steel is placed under 
an embargo of cost which is commercially ruinous; if partial, the 
phosphorus inevitably remains, and the process is abortive. 

_ Mr. Jones asserts his disbelief in the phosphorus leaving the 
cinder and going back to the pig; from this I infer he has not tried 
the process he thought worthy of a patent. I have witnessed the 
use of Cleveland iron on the open hearth in every style of fluidity, 
including “ sticky” and **porous,” and not in a single instance 
was a useful steel the result where the cinder in which the iron had 
been washed accompanied the iron into the steel furnace. Mr. 
Jones says good steel was made ; it must have been by the use of 
puddled bar. 

What in Mr. Jones’ opinion is good steel? I saw the steel so made 
work with surprising malleability when hot, but when cold, the 
condition in which its utility is wanted, it was as rotten and brittle 
as unannealed glass. There appears some confusion alike in the 
mind and the patents of Mr. Jones respecting the means and the 
end, Like Mr. Skimpole, he offers the will for the deed, and 

es its equivalence. Mr, Jones is singularly clear as to his 
objects and his claims, but a trifle cloudy as to means, inexact in 
his data, and doubtful of his course. Tbe whole thing consists in 
stopping the puddler somewhere or somehow. Is it not strange to 
call this a fit subject for a patent, and so to turn the law for the 
encouragement of invention and discovery into a trap for idle 
dreams ? 

Touching the “new factor,” I would call it a new fallacy; it 
forms no necessary part of the process of Mr, Bell, it is a useless 
expense, and will go far to prevent success in an enterprise that is 
safe without it. The only indispensable furnace as a refinery is the 
blast furnace. And the puddler, whether man or mechanical, may 
be safely divorced from the iron industry of the future, and the 
rotary furnace will be as unnecessary as the fifth whee] to a coach. 

The coming chaage to Cleveland is one of the facts with which 
the present is pregnant, and the immediate future will deliver, 
but its parentage will not be found in the undivining patents of 
the past ten years, 

Mr. Jones bears a chilling testimony to the labours of Mr. Bell, 
and breathes a hope for the relief of the sore needs of Cleve- 
land. Then let him bury his hatchet. It is but a waste of time to 
seek in the barren pages of exploded patents for something that 
will sustain a rival wisdom. The problem is solved, its practical 
solution is due to Mr. Bell; by aiding its practical application 
Mr. Jones will but consult the demands of the district, and 
whether it may be from inclination or necessity, to this conclusion 
he must come at last. 

The sole difference between Mr. Jones and myself is that he 
thinks I overrate the services of Mr. Bell, while I from ascertained 
facts am sure he —Mr. Jones—-overrates himself. As a witness of 
the merits of Mr. Bell he is not a disinterested, and hence not a 

dispassionate party; and with all deference, I think he is thus 
debarred by justice and common sense from sitting in judgment 
on my opinions. OXIDE. 

London, November 27th, 





Sir,—Mr. Jones letter in your last impression deserves some 
reply from those who have watched the progress of the iron trade 
of this district. To me it is utterly inconclusive. It is true that 
Mr. Jones speaks of ‘‘ washing” iron, but so did Mr, M. Williams 
long since. I fear you are in error in thinking that the word was 
not known, but the question is, what does it mean? and I believe 
that you and Mr. Bell put a construction on it different from that 
employed by Mr, Jones in his patents, 

The question involved about a word is, however, of very s:vall 
importance. The true thing is, what has Mr. Jones by his patents 
done for the Cleveland iron trade? The reply is, just nothing. If 
Iam wrong Mr. Jones can set me right. Mr. Bell was, I main- 
tain, the first to explain rationally the principles under which 
—- can be washed out of iron. It is very easy for Mr. 
Jones to say that low temperatures have been used for puddling 
before now. We all {know that in certain districts the puddler 
drops his damper and cools his furnace at one time during a heat, 
but this means just nothing as regards Mr. Bell If the moment 
the metal began to melt the damper were dropped, and the heat 
regulated so as just to melt the pig and no more; if then the 
melted iron were stirred in a heavy bith of cinder for two or 
three minutes, and if the furnace were then bled, and the damper 
being raised the process of puddling were continued; and if, finally, 
it could be shown that the dropping of the damper, the stirring of 
the melted iron, and the tapping off or bleeding of the cinder were 
all done with an intelligent knowledge that in this way phosphorus 
was got out of the iron, then the doer of these things of set pur- 

se could claim to have done what Mr. Bell proposes to do; but 

find nothing of all this in Mr, Jones’ patents, More by chance 
than good guidance, he seems to have been very near a great 
discovery ; but as regards the evidence of his patents, it is quite 
clear that he has missed it, and that he did not know until after 
Mr. Bell had spoken how near he was to finding a treasure. 

Darlington, November 27th.” PHOSPHORUS. 





BENNIE’S IMPROVED PLANING MACHINE. 

Srr,—I have just noticed in THe Encinern of 28rd inst. a 
letter from a Mr. Alley, in which le claims to be the designer and 
patentee of a holding-down beam of the same construction as 
shown in our improved plate planing machine as illustrated by you 
in the previous number; and he alleges that several of his 
machines, with this form of beam, are in use in various yards on 
the Clyde. 

Being from home, and on a hurried visit here, I have not an 
opportunity of examining the patent records, and cannot, there- 
fore, assure myself that Mr. Alley’s claim is well founded. If it 
is—and I shall soon ascertain—I will readily acknowledge his 
priority. But it is surprising to me that I should never have seen 
nor heard of Mr. Alley’s machine, nor even of his name in con- 
nection with such machinery, I have frequent opportunities of 
looking at machine tools in the Clyde shipyards, and I can 
declare most emphatically that I never saw the alteration referred 
to on any planing machine by any other maker. I wish Mr. 
Alley had named the yards wherein his machines are at work, 

Another letter on the same subject from Mr. Wadham, of the 





Cleveland Bridge Building Company, states truly enough that his 
firm were the first supplied with the improved planing machine 
made as described; but he omits to say that Messrs. James 
Bennie and Co, were the firm who supplied it. I admit that Mr. 
Wadham foresaw the advantages to be derived from some such 
alteration, and suggested it to me when ordering the machine, I 
willingly assign to him the credit of that. I acted on his sugges- 
tion and produced the design as shown; but I don’t think Mr. 
ham was aware, any more than I was, that another machinist 
could claim to be the originator. If Mr. Wadham derived his 
idea from Mr. Alley, I have no doubt he will be ready to 
acknowledge it. On our machine there are other improvements 
of which your correspondents take no notice, and to which I need 
not refer, but which are nevertheless entitled to be called original. 
If the design of beam is similar to Mr. Alley’s, it was adopted 
unwittingly, and may be cited as one of those coincidences which 
sometimes will occur. Jas, BENNIE, JUN. 
Manchester, Nov, 27. (Cf James Bennie and Co., Glasgow.) 





THE MESSENGER-CHURCHWARD ENGINE, 

Srr,— In your issue of November 16th I have observed an engraving 
and description of an engine which is there called the ‘‘ Messenger- 
Churchward Engine.” The drawing furnished to you was so 
faulty that the engine as shown wo.ld not work, and thereby does 
much injustice to my invention. I will as soon as possible furnish 
you with a proper drawing. THOS, MESSENGER. 

2 Wellington-terrace, Charlton, Dover, 

November 27th. —_—_— 
THE OWNERSHIP OF THE TUSE WELL PATENTS. 

Sir,—A paper on the subject of ‘Tube Wells,” read by 
Mr. Le Grand at the Society of Engineers on the 5th inst., and 
published in your issue of the 23rd inst., contains the followin; 
passage :—“‘It may be observed that Mr. Norton’s patents an 
into the hands of Messrs. Le Grand and Sutcliff, of Magdala 
Works, Bunhill-row, London, a few years back.” This statement 
is erroneous. From the legal documents before me, I am able to 
say that Mr. Norton’s patent rights for the important counties 
of Middlesex, Surrey, Hants, Dorset, Devon, Somerset and Wilts, 
and for India and Ceylon, are, and for many years have been, the 
property of my client, Mr. George Hawksley; and my statement is 
confirmed by a list which I have in my possession in, what I am 
told is, Mr. Le Grand’s handwriting, in which Mr. Hawksley’s 
name is inserted as the owner of the patent rights as above. 

The paragraph I have quoted is therefore calculated to do my 
client, Mr. Hawksley, serious injury, and he requests you, with 
your usual fairness, to insert in your next issue a paragraph 
stating the facts I have above mentioned, or this letter, whichever 
you prefer. E. F. BuTreMER HarstTon, 

38, Throgmorton-street, London, Nov. 27th. 





CONTRACTS, 

Srr,—Under the head of *‘ Contracts Open,” a reference to one 
of the peculiarities, and, perhaps, necessities of the situation may 
not be out of place, viz., with regard to the saving clause—‘“‘ that 
the lowest or any tender will not necessarily be accepted.” When 
tenders are publicly invited for a work which has been duly con- 
sidered and matured so far as plans are concerned, it is to be pre- 
sumed that there is a reasonable expectation of its being carried 
out; but always admitting that the question to be solved when 
tenders are once invited is purely the question of cost, it is not 
unreasonable to expect that the ‘‘ best ” wins, the ‘‘ best tender” 
being mostly apprised at its standing, i.¢., lowest on the scale in 
the matter of Fy s. d., it being taken for granted that the buyers 
will exact their specified requirements from even the very lowest 
tender, notwithstanding that it is not altogether an easy matter 
to obtain what is demanded from even the very highest, especially 
where workmanship is concerned. So tar, the field may be 
considered to be open, fair and above-board, but when tenders 
are obtained and then made use of for the sole benefit of some 
desired favourite, not equal to entering the lists until the 
unknown quantity ‘‘ price” be first announced, tendering under 
such cir t b a snare and a delusion, a thing to 
be scouted and abhorred by all who admire a fair field and 
no favour--a motto which would appear at times to be just a 
motto, and nothing more, as the following extracts may make 
clear :— 





Extract No. 1.—INViITATION To THE PARTY. 
‘*To Masons and Ironfounders.—The Millopolis Local Board of Health 
are prepared to receive tenders for the construction of a wrought iron 
girder bridge. Plans, sections, and specifications may be seen, and 





forms of tender obtained, at the Town-otlices. Tenders to be sent in and 
addressed to the Chairman of the Highways Committee on or before Wed- 
nesday, the 19th inst. The Board do not bind themselves to accept the 
lowest or any tender.—By order, G. Doz, Surveyor, September 5th, 
1877.” 





Extract No. 2—Account or THE Party PROCEEDINGS. { 

Mr. Fieldmouse said that, with regard to the letting of the tenders of 
the work for the bridge, he would like to saya word or two. They adver- | 
tised for tenders for the carrying out of the ironwork, and they received 
seven tenders which camein in time. He might say that at the committee 
meeting there was some difference of opinion as to whether they should 
have hammered iron or rolled girders. Some parties had been at some 
trouble in trying to get girders 50ft. long, and found great difficulty ; the 
committee concluded to have built girders. On September 19th there 
were seven tenders, but they did nothing. On October 18th a tender 
appeared, and the remainder of the tenders were put on one side. 
Although it was but a few pounds different in price, it came in a month 
too late He disclaimed having anything to do with it on account of foul 
play. He considered it wrong to put on one side the tenders, and a 
month after to accept a tender from another man, a Millopolisman. He 
thought it very discouraging, and he was surprised to see business men 
do business in such a form. He objected to it being let on the ground 
that they would ibly ineur litigation. Several parties had been to 
Millopolis, and had been at considerable trouble to get particulars. There 
was one firm who threatened to take proceedings, and four of them had 
been to Millopolis on two occasions. He moved that the matter be 
referred back to the committee. 

Mr. Houlds said that it was the first time that Mr. Fieldmouse had 
mentioned the matter. He thought that Mr. Fieldmouse ought to have 
brought the matter before the committee, He hoped that they would 
—— es the motion until the Highway Committee's minutes were 
rea 

The Chairman said that Mr. Fieldmouse did not make the slightest 
remark at the committee meeting, and appezred to have reserved his 
force until that meeting. 

The matter then dropped. 

November 21st, 





A Victim. 
CONTINUOUS BRAKES. 

Sir,—It is a matter of surprise to myself that the valuable 
figures on the cost of continuous brake working, given in your im- 
pression for the 9th ult., have not drawn forth the open opinion of 
any of your readers. I trust the silence is not indicative of a general 
tendency to the same line of inaction which reflects such 
credit on the railway companies in these days of fast travelling, 
viz., comparative indifference to the whole matter. It seems to 
me that the placing of the vacuum and automatic brakes on a near 
equality is somewhat premature ; for in the fitting up, the vacuum 
bas a balance in its favour sufficient to fit two more coaches than 
the automatic, and it looks as if this might be increased, for it is, 
surely, not to be supposed that the wages bill for fitting the 
engine will be as high, by many pounds, as in the first instance, 
as the labour alone with the vacuum is little short of the total 
charges with the automatic on the engine. 

As to mtintenance, which in the article is made a sort of final 
condemning feature, I think there is-stitl a probability of consider- 
able reduction in cost; even with the significant item £5 8s. for 
tubes worn out, for the vacuum charges are mostly repairs, except- 
ing, pro tem, the tubes, while the automatic charges are renewals 
mostly. Now, the repairs to former are such as to warrant a 
belief that, by strengthening of parts, as experience proves need- 
ful, they may be reduced toa minimum; whereas a reduction in the 
renewal account of the latter brake, by increased durability of 
blocks, would be balanced by wear and tear of tires, &c. And now, 





to bring in the account for tubes, I do not think it unlikely that an 


improved kind of tube may be brought out to meet the special require- 
ments of the vacuum system. But it may be said, that if this 
reduction in cost can and does take place, then the less the rail- 
way companies are aware of it the better, for they will at once 
declare in favour of the somewhat less efficient, but what is so 
dear in their eyes, cheaper system. This is far from my object in 
writing on the subject. No, Sir, my desire is to effect a compro- 
mise between the public interest serving engineer and the share- 
holder’s interest serving companies, which I propose to do, by 
enforcing the adoption of the most efficient, automatic, brake on 
all main line and through expresses, and allowing—though not ad- 
vising—the cheaper vacuum brake on suburban and, stopping main 
line trains, when I venture to think both brakes would be found 
to be admirably adapted to their respective situations, and, by rea- 
son of the proportionate speeds, both similarly efficient train 
stoppers. C. W. Vincent, 
Nov. 20th. 








THE PREPARATION OF RHEEA FIBRE.* 


In 1870 the Government of India offered a prize of £5000 to the 
inventor of the best machine or process for the preparation of the 
fibre of the Béhmeria nivea—popularly known under the names of 
Rheea, Ramie, and China grass—and the terms on which machines 
would be admitted to competition were widely notified in India, 
in Europe, and in America. Many persons declared their inten- 
tion to compete, but ultimately only one machine was actually 
brought to the place of trial. The machine having been carefully 
tested at Sahdravpur in the autumn of 1872, was found imperfect 
in some important respects, and the inventor was adjudged not 
entitled to the full reward. He was, however, presented with 
£1500 in consideration of the partial measure of success he had 
attained after great perseverance. 

2. This machine has not since been adapted by the inventor to 
practical use, and no improved process of preparing the fibre of 
the rheea has been yet discovered by other persons. Meanwhile 
the demand for rheea continues, and the conditions which induced 
the Government of India in 1870 to offer a prize remain substan- 
tially unchanged. 

3. His honour the President in Council, therefore, considers 
that it is desirable to renew the offer, and it is accordingly hereby 
notified that a reward of fifty thousand rupees will be paid to the 
inventor of the best machine or process which will separate the 
bark and fibre from the stem, and the fibre from the bark, of the 
Bohmeria nivea. 

4, Asmaller reward not exceeding ten thousand rupees will be 
given tothe inventor of the next best machine or process, provided 
it is adjudged to possess merit, and to be capable without difficulty 
of adaptation to practical use. 

5. What is required is a machine or process capable of producing, 
by animal, water, or steam power, a ton of dressed fibre of a 
quality which shall average in value not less than £45 per ton 
in the English market, at a total cost, including all processes of 
preparation and all needful allowance for wear and tear, of not 
more than £15 per ton, laid down at any port of shipment in 
India, and £30 in Eagland, after payment of all the usual charges 
in trade before goods reach the hands of the manufacturer. The 
processes of preparation are to be understood to include all the 
operations required subsequent to the cutting of the stems from the 

nt in the field, until the fibre is in a condition fit to be packed 
‘or conveyance to the market. 

6. The hinery employed must be simple, strong, durable, 
and inexpensive, and should be suited for erection in the planta- 
tions where the rheea is grown. It must be adapted for treatment 
of the fresh stems, as cut from the plant. The treatment of dried 
stems offers certain difficulties, and the fibre prepared from them 
must, moreover, always be much more costly than the fibre pro- 
duced from green stems. Except during the hot dry weather pre- 
ceding the rains in Upper India, where rheea grows best, it is very 
difficult so to dry the stems that no fermentation vr mildew shall 
occur. But during this season the stems are comparatively short 
and the crop poor and stunted, unlessit is artificially irrigated, and 
such irrigation greatly increases the cost of cultivation. . In the 
rainy reason the plant is in fine condition, but at this season it is 
almost impossible to dry the stems in quantity without injuring the 
fibre, unless recourse is had to artificial means of desiccation, which 
greatly increases the cost of the material. It is, therefore, obvious 
that the attention of inventors should be given to the discovery of 
a process for the treatment of the green stems. 

7. The trials will be held at Sah4ranpur, in the North-Western 
provinces, in the months of August and September, 1879. Machines 
entered for competition should be placed in situ and be ready for 
work not later than the 15th August, the competition commencing 
on the next day. The judges will be appointed by the Government, 
and they will watch the whole of the trials. But the machines 
shall be worked and adjusted by the competitors themselves, and 
no person shall touch a machine without the consent of the 
inventor. 

8. The Government of India will provide proper shelter and ac- 
commodation at Saharanpur for all the peting hines, as well 
as the motive power required. It will also pay for the transport 
from the sea coast to Saharanpur of all machines up to the limit 
of one ton each, the freight on any excess weight.to be defrayed 
by the owners. The present rate of freight by rail from Calcutta 
to Sahadranpur is Rs. 3. 10 per maund, or Rs. 98. 11 per ton, and 
from Bombay to Sahéranpur Rs. 4.1 per maund, or Rs. 110. 9 
per ton. A free second-class ticket to Saharanpur will also be 
given to any person in charge of a machine. 

9. The owner or owners of the successful machine or machines 
shall not be entitled to receive the reward offered, except on the 
following conditions, viz. :— 

(1) That a complete technical description of the machine, illus- 
trated by plans drawn to scale, shall be prepared and 
published—Government paying the cost—for the informa- 
tion of the public. 

(2) That after the expiry of three years from the date on which 
the award is made, the public shall have the right of 
manufacturing similar machines, on payment to the 
owner of a royalty of 10 per cent. on the cost of each 
machine so manufactured. 

10. All persons desiring to compete under the terms and on the 
conditions specified above, are requested to make known their 
intention not later than the 3lst December, 1878, giving the 
following particulars : — 

1, Name in full and residence. 

2. Profession or occupation. 

3. Number of different kinds of machines entered for 
competition. 

4. Brief description of each machine. 

Intending petitors will, at the same time, declare themselves 

bound, under penalty of disqualification of the competing machines 

and forfeiture of all claim to the Government reward, to conform 

to all rules which may be prescribed by Government or by the 

judges appointed by Government in connection with the conduct of 

the trials, 

All notices of intention to compete and applications for 
information should be addressed to the Secretary to the Govern- 
ment of India, Department of Revenue, Agriculture, and Com- 
merce, Calcutta. 

11. A limited quantity of rheea will be grown in the Botanic 
Gardens, Calcutta, and persons desirous of testing their machines 
before entering them for public competition may obtain green 
stems in small quantities from the superintendent of the gardens 
through this Department. : 

G. H. M. Batten, 
Officiating Secretary to the Government of India. 














*Notitication issued by the Government of India, Department of 
ag Agriculture, and Commerce, dated Simla, the 31st August, 1877, 
0. 45, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Geroup and Co, 

LEIPSIC.—A. Twiztmever, 


NEW YORK.—Tue Wittmer and Roozrs News Company, 
81 Beekman-street. 











TO CORRESPONDENTS. 


BOM Lapendlchie: soetay bag aban god Fay 

inform correspondents letters of inqu 

public, and intended for insertion in this col Rt 
cases, be u by a large envelope legibly dir by the 

writer to hi , and bearing a 2d. , in order 

answers received by us may be forwa to their y No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

Pd i Sieve Sulended Pr dung s HoT eee pe eee 
ing questions, must be accompani name 
the writer, not ily tor publication, but as @ proof of 

good faith. No notice whatever will be taken of anonymous 

communications. 

W. B.—The system has been applied at the Porcelain Factory at Sévres. 


W. E. C.—Send on sketch, and we will give you in the advice which 
you ask for. 
T.C.—No. You will not be able to extend the easement you have over the 


road. You havea right to use a public road, for instance, but not to lay 
it. 


rails across it. 

B, C.—We really cannot open our pages to the discussion of political subjects 
of very great range, and regarding which the most opposite opinions are 
held by able men. 

J. D. (Ipswich) The arrang t of fastening you describe has been 
long in use. Inventions of the kind are very little use to any one not having 
the means for carrying them out practically and commercially, 

A. B. C.—The valve shown in your sketch is not new save in a Jew matters of 
detail. Valves of the kind do not answer in practice, as it is next to 
impossible to get valves seated at the same time, and the result is that 
they always leak. The Bodrd of Trade would not pass such a valve as the 

ane ‘Coed).—Ye is badly desi nd i 

L. B. ( -y-C .—- Your governor y designed, and no mathematical 
jauadn soul be of service to you. of rotation, altitude, dc., are 
entirely independent of the weight of the The effect of thedrop rods in your 
governor is simply to counterbalance a part of the weight of the balls. But 
we do not see that making these heavier will do you much good. You may 

in something by bending the rods a little so as to carry the balls about 
in. further out from the centre. 

W. B.—Babbitt's metal consists of 1 lb. of copper, 11d. of regulus of antimony, 
and 10 lb. of tin. For large bearings with light loads and slow speeds, 
common pewter, such as beer pots are made of, may be used. 

bearing for coarse work, where the surfaces are lurge and 








the loads not too 
heavy, is made of 9 lb. zine and 1 1b. old type metal, the type to be melted 
Jirst, and the zine added by degrees. Charcoal must be kept on the metal, 
which should be well stirred and poured hot. We know of nothing cheaper 
than this. 

C. G. H.—IJn double-flued boilers the feed should be introduced from the top, 
the feed pipe descending to a point between and below the crowns of the 
Surnace tubes, and terminating in a horizontal | piece, which will deliver 
the water in opposite directions. No better arra than this can be 

With single-flue boilers, the dip feed pipe should descend down one 
side of the flue to a point almost a foot from the bottom, and as near the 
front end as ible. Broadly speaking, the feed pipe should never be 
within 6in. of a heated plate. 


SLAG WOOL. 
(To the Bditor of The Bngweer.) 
Sir,—I shall be much obliged if any of your readers will inform me 


where I can obtain the 5) wool referred to in your article on “Slag 
Industries ” in issue of 2nd inst. Ferrum. 





Nov. 28th. 
SUBSCRIPTIONS. 
Tue Enoweer can be had, by order, from any ne or country 
at the various ratlway stations ; or it can, if preferred, be supplied diree 


Yearly (ineluding two double numbers).. .. .. £1 od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Exornear is registered for tr i whey J 





Cloth Cases for binding Taz Enorneer Volume, each. 

The following Volumes of Tax ENGINEER can be had, price 18s. each—Vols. 
8, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Taz ENGINEER Ree and post-free. B8ub- 

sent by Post Office Order must be by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 
Remittance Post-ofice Order. — Australia, ag ee British 

Colum!) Settle Galion, a of Good H k, 

France only), Germany, tar, India, Maly ya 

New "Zealand, Porugal, Roumanis, Switserland, "Tasmania, Turkey” 

ow , , 

Vetted Staten, West ‘Ocast of Atria, West Indice, Onin via Bouth. 

Bu 


pton, £1 16s. 
i: poet bane nfm conn aren, Re Russia, 
reece, orway, 
Singapore, Spain, Sweden, £1 16s. “hint, Bowoo. and Java, £2 5a. 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling Sept gee odd lines are 
charged one shilling. The line averages eight . When an adver- 


tisement measures an inch or more the charge is ten shillings inch. All 
single , Srom the country must be accompanied by stamps tn 
Alternate advertisements will be inserted with ali ical re- 

ity, but regularity case. All 


cannot be guaranteed in an: 
es wadiy eobtntlaanients am talen cubtess to, tian conaitiens 
ADVERTISEMENTS CANNOT BE InseeteD UxLEss DeLivernzrp BErons Six 0’CLOOK on 
jonspay Evening mm xace Ween. 
©q® Setters oxbating to amen sieanerte ane So, genes. Coren of Ge 
paper are to be addressed to the Publisher, Mr. George Riche ; all 
letters to be addressed to the Editor of Tax ENGINEER, 168, Strand, 











MEETINGS NEXT WHEE. 

Tae Inatirution oF Civi, Enoineers.—Tuesday, Dec. 4th, at 8 p.m. 
Continued discussion “On the of Steam Shipping.” 

Society or Enorveers.—Monday, Dec. 3rd, at 7.30 p.m.: “On Tube 
Wells for Large Supplies and in Various Strata,” by Mr. Robert Sutcliff. 

CuemicaL SocieTy.—Thursday, Dec. 6th, at 8 p.m.: (1) “ On Gallium,” 
by Prof. Odling. (2) ‘‘On the Constitution of the Te es and of 
Camphor,” by Dr. Armstrong. (8) On Potable Waters,” by Dr. Mills, 


——— 








DEATH. 


On Sunday, the 25th Nov., at his residence, Burley Hill, Leeds, Mr. 
Frepeaic WiLuiAM Kitson, C.E., Ironmaster, Leeds, 
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PUBLIC AND PRIVATE ARTILLERY EXPERIMENTS, ’ 

THE question seems to be raised just now whether we 
have not been making a mistake in this country in con- 
ducting our artillery experiments in an open and public 
way—whether, in fact, England has not been working 
out costly investigations for the benefit of her neighbours, 
or rivals, and whether, for the future, important tentative 
experiments should not be made in the presence of only 
those Government officials who are directly concerned in the 
matter, and who would witness it in a confidential capacity. 
It should be observed in discussing this er that 


it js one of great importance, involying the line of policy 





to be adopted mutually between different Powers, and 
affecting the interests of manufacturers in England. 
With regard to the understanding that exists with forei 

Powers, the accommodation in such matters is leaniell¢ 
mutual. There is no doubt that we might take an exclusive 
line with less loss than most other nations, but neverthe- 
less, the loss would be considerable. The Prussians 
taught us the value of breech-loaders for our infantry, 
the Austrians first made gun-cotton on any extended scale, 
and quite recently we found that Russia and Germany had 
got a fi ld gun of greater powers than our own by simply 
taking advantage of the improvement in gun and carriage 
to throw more work on them in proportion to their weight. 
Steel for armour and steel for projectiles—both now under 
trial—aie ideas revived by foreigners, and prismatic 
powder came in abroad long before we had adopted our 
own pellet and pebble. Suppose, however, that it was 
made out that we learned less from having access to the 
experimental data of all the foreign Powers than they 


of | learned from us, the expediency of keeping aloof does not 


at all follow. 

England has become the chief workshop for war mate- 
rial. The publicity of our experiments favours this greatly; 
in fact, there would be little use in excluding the scientific 
representatives of foreign Powers from our trials unless 
those of our great private firms were excluded also, for in 
all probability they are the future manufacturers for 
foreigners of the very design under trial. It is obvious if 
they know what is done, the representatives of the Powers 
they serve will soon be cognisant of it also. Let us see 
what would happen, then, if both private English firms and 
foreign Powers were refused information on the subject of 
our experiments—in fact, if noone were allowed to be pre- 
sent except the most confidential officers and their assist- 
ants, say the heads of our manufacturing departments, 
who obviously must of necessity be informed of what is 
going on. It will be found that the result may be 
that much of this exclusive information will not only be 
lost, but may pass into the very quarter we should least 
desire. The wisdom of our rulers has ordered that the 
head of a manufacturing department should be a sort of 
interchangeable functionary told off to his special duty for 
five years, and five years only. At the end of this time 
he goes back, in the ordi course of things, to a military 
command, carrying, it is thought, much useful manufac- 
turing experience with him; experience which we must 
suppose it is considered is likely to be of more value to 
the troops he commands than to the department he leaves 
behind. Asa matter of fact, however, officers sometimes 
turn this experience to other account. To come from 
generalities to particulars, let us see where the experience 
of confidential experiments conducted a few years ago 
would now be. Suppose, for example, that experiments 
on this plan had been conducted in 1870 on war material 
generally, that is, on guns, and armour, and small arms. 
The officers who would have occupied the confidential 
positions we indicate would have been as follows :—The 
superintendents of the departments concerned were General 
Campbell, of the Gun Factories; General Boxer, of the 
Laboratory ; General Clerk, of the Carriage Department ; 
Colonel Dixon, of the Small Arms Factory; and Colonel 
Younghusband, of the Powder Factory. Admiral Hood 
was Director of Naval Ordnance, and Mr. Reed the Naval 
Constructor. General Lefroy was the Director of Artillery. 
Two years afterwards General Boxer was out of the service, 
hisonly direct interestin war material beingin royalties which 
he held which concerned private firms, but not the Govern- 
ment. General Clerk had also left. General Dixon was in a 
private firm manufacturing Mauser rifles for Germany, 
and Mr. Reed had left also, and was engaged in perfecting 
Russian ironclads, That is to say, while most of our 
authorities had left, our Naval Constructor was actually 
engaged by the Power most likely to be our naval foe, and 
our principal authority in small arms was manufacturin 
them for the Power possessing the most formidable army 
in the world. We have taken an unfortunate time, no 
doubt, but that we should be able to do so proves all we 
would contend for, namely, that the most curious results 
are liable to follow the combination of particular and 
secret knowledge with the present system of conducting 
our manufacturing establishments. The consequence, in 
fact, might be rather to place information out of our own 
reach, and possibly in the very hands of those from whom 
we endeavoured to keep it. 

Again, with regard to the apparent expenditure of 
money by ourselves for the benefit of foreign Powers, if 
this connects itself, as we maintain it does, with the 
maintenance of large private firms who manufacture war 
stores to all intents and purposes identical with those 
made in our Government factories, we need not grudge 
the money, for we have in these establishments so many 
arsenals whose resources would, no doubt, be available 
for ourselves in time of war. It is sometimes said that it 
is a great fault to have but one Government arsenal, and 
people speak of an invader seizing that one, by a rapid 
dash, and so completely cutting off our supplies. This, we 
maintain, is at present by no means true. Long before 
a war had brought an invader into a position to capture 
Woolwich the private establishments would be hard at 
work on orders for our Government. Thus we supple- 
ment our own arsenal by splendid private establishments 
without any expense to the country. We have, in fact, 
the expense of keeping up one arsenal and one only. It 
is as it should be, the finest in the world, but we have in 
the country others kept up by the money of foreign Powers 
which would unquestionably be at our service directly 
they were needed. As far as they are employed by our 
enemies, so far we are in the position of having their 
arsenals delivered over to us when war begins. During a 
time of peace also, whatever may be the conditions of 
secrecy which may in certain cases be demanded, and 
doubtless carried out, manufactures conducted in England 
by British subjects founded much on experience gained in 
eae speaee Ay thestores are not, as frequently 
is the case, e according to our service patterns—must 
surely be in a t measure known to us. Very 
supplies could tardly leave the country without our 
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knowledge. The advantage of this would scarcely be 
questioned. 

In questions of this kind a clearly defined and consistent 
We may take the exclusive or open 
and liberal policy. We may say, acting on the former, 
that we have learned that foreign Powers avail themselves 
of tke results which we work out for our own advantage, 
and that we can no longer continue to admit their repre- 
sentatives to our experiments on war material. We may 
do this courteously; we can still admit them to field days 
at Aldershot, or popular days at Woolwich, for we can 
hardly fear that they could learn much from us on such 
occasions, except perhaps how to clean harness, to ride, or 
to march past in good line, but we may draw the 
line at experiments on war material. The same 
rule must apply to our English private firms who 
manufacture guns and armour. We must not have either 
General Gorloff or Captain Andrew Noble seen any longer 
at our plate experiments; but we may console them by 
referring them to the riding establishment and offering 
them a good mount for a day with the light cavalry. We 
may even offer them an invitation to the entire range of 
all subjects on which we feel sure that they know more 
than ourselves. Such a line of policy might be defended 
on the grourd that the general development of destructive 
agents did not benefit the world, but rather expended 
money unprofitably; that the on.y reason each nation 
pursued investigations of this kind was with a view to 
obtain an advantage over its neighbours; and that to 
investigate for the benefit of other Powers was much the 
same sort of liberality as to furnish our troops or shi 
with guns which were made to destroy them as well as the 
enemy. 

a TP however, to carry on experiments whose 
results should be utilised by us without ing known to 
our neighbours, is well-nigh impossible. There hardly 
exists on record an instance of a nation having produced 
in a war an effective weapon that had been hitherto con- 
cealed. The “corvi” with which Duillius checked and 
grappled the Carthaginian vessels when they attempted to 
ram the Roman ships may be instanced as an exception, 
but this was a sudden expedient, and the circumstances 
are such as to account for it. In these days, when multi- 
tudes of hands are employed, and large numbers of highly- 
educated men among them, secresy becomes almost 
impossible. For a foreigner to obtain information direct 
on anything manufactured in secret would no doubt be 
difficult, but it may be done through the medium of the 
artificers employed. An Englishman would scarcely be 
found who would work in the Royal Arsenal and send 
information continually abroad; but we believe we are cor- 
rect in saying that tracings of new designs find their way 
to Elswick, where all sorts of relationship of blood aud of 
trade exist between engineers in both establishments ; 
it can hardly be otherwise. Nor can it be said that 
with the guns of our finest armour-clads, mounted 
and worked by machinery, made and designed by 
Rendel, in Elswick, that the obligation is on the side of 
the Arsenal. To put it brietiy, as long as the Elswick 
Company manufacture war material for foreign Powers 
and for ourselves, it would indeed be difficult to keep 
much information from finding its way abroad. But sup- 
posing such a line could be drawn, the more we endeavour 
to draw it the more perplexed we become. Instead of 
depriving our enemies of inventions, we seem to cut them 
off from ourselves. Armstrong coiled guns, Palliser shot, 
Whitehead torpedoes, Martini-Henry rifles, all suggest the 
names not of Government servants, but of private indi- 
viduals. The five years system is certainly not calculated 
to develope the power of invention in our manufacturing 
departments. 

On the other hand, we may take the liberal and open 
line, and allow representatives cf foreign Powers and 


g | private firms to be present at our experiments. This we 


should defend on the plea that although money and labour 
spent on war material is unprofitably spent, yet as long as 
war exists, nations will spend their money in some form, 
and that the same sums invested in keeping up larger 
armies would be at least as unprofitable. We should say 
that a certain trade in such things being a necessity, there 
are many advantages in our having such a trade as much 
in our hands as possible ; that if arsenals are to be kept up, 
it is better to have ours kept up as much as possible at 
the expense of foreign Powers; that we prefer wearing our 
weapons outside—and so warning against attack—tokeeping 
them secret, and available only for actual use; that we do 
not desire to recognise each nation as our future foe, but, if 
it were so, we prefer to act rather like the Romans, who, 
on discovering spies in their camp, took them round and 
showed them everything prepared and ready for attack, 
and so sent them away. Under any circu ces, the 
line of policy we adopt in these matters should be clear 
and consistent, and rs | departure from it should be well 
weighed and considered. 


THE CONDUCT OF GOODS TRAFFIC. 

THE great obstacle encountered by the Government in 
dealing with the Indian famine lay in the want of rolling 
stock to carry grain to the distressed districts. At all 
times there was grain enough, and to spare, at the 
principal seaports ; at the railway stations acres of bags of 
rice might be seen piled on each other ready to be 
sent up country the moment the railway companies 
could find wagons to hold them. So severe was the 
pressure for rolling stock that passenger carriages were 
used in many instances, and first, second, and third-class 
coaches were packed with bags of rice and despatched day 
after day. It isa mistake to imagine that lack of engines 
only stood in the way. More locomotives could no doubt 
have found ee but the paramount want was 
goods wagons. The time of pressure is happily over, and 
grain has no longer to be transmitted over hundreds of 
miles of railway to the exclusion of all other goods. The 
traffic of Indian railways have, therefore, a little 


time on their hands, and they may usefully employ it by 
large | considering whether, after all, they made the best use of 
the stock that was possible—we shall not say under the 
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conditions that existed, but under any conditions. That 
they did all they could to meet the demands of a starving 
people we willingly concede; but is it quite certain that all 
the arrangements for the conduct of goods traffic in India 
were the best of their kind! We fear the answer must 
be that they were not. To come nearer home, we may 
ask, is it quite certain that goods traffic on all our great 
lines is managed just as it should be? and here, again, 
we fear the answer must. be that it is not. 

Goods wagons are employed to the i est advantage when 
they are running full, and to the least advantage when 
they ave standing full or empty on a siding. The object 
of the owners of wagons is to get the largest possible 
return for the money invested in their purchase. The 
wagon which works 200 days in a year will earn, other 
things being equal, twice as much as the wagon w! ich 
works 100 davsa year. Again, if the wagons of a railway 
company can be kept going 200 days per annum, just half as 
many will suffice for the carriave of « given number of tons 
of goo:\sas will be needed ifthe wagonsrun but 100 daysa year. 
These principles are so simple and so obvious that we are 
almost ashamed to put them in print ; yet there is reason 
to believe that they are constantly lost sight of by rail- 
way companies. When any difiiculty arises about the 
conduct of goods traflic the remedy is to order more 
wagons. Weseldom hear that an energetic attempt has 
been made to get more work out of the existing wagons. 
Traffic managers are not altogether to blame for this. 
The arrangement of goods yards is sometimes so defective 
that dozens of wagons are idle for days together simply 
because they cannot be got at in the sidings without more 
trouble and loss of time than can be devoted to them. 
But besides this, the system on which goods trains are 
loaded and run has much to answer for. Leaving on one 
side for the moment wagons which are unavailable because 
they cannot be got at, or because they are waiting to be 
loaded or unloaded, we find that on every line-in the 
world scores of wagons are run half empty when 
they are nominally full. In France the companies 
are careful enough to pack their passenger trains, 
but statistics, carefully compiled, go to show that 
leaving out coal and mineral traffic, not more than one- 
tenth of the load carried by goods trains is paying load. 
That is to say, for every ton of goods carried ten tons of 
wagons are required. So grievous is the evil that a deter- 
mined attempt has been made to meet it, and on certain 
lines two systems are now adopted in the transport of 
goods. These may be sent either by Grande Vitesse or 
Petite Vitesse. If goods are to go by the former they are 
despatched by the first train after their arrival at any 
important station, a special wagon being put on if neces- 
sary tocarry them. Thus, a single crate of glass or china 
may have a wagon all to itself. If goods are sent by the 
Petite Vitesse they are retained at the station for an inde- 
finite period, and they are carefully sorted in such a way 
that each wagon shall be quite filled or loaded. The actual 
speed of travelling is the same in both cases, because to a 
train composed of wagons loaded with Petite Vitesse goods is 
usually attached half-a-dozen or more wagons containing 
Grande Vitesse goods. The high speed simply means prompt 
despatch, and not exceptionally rapid transport. The tariff of 
charges for Grande and Petite Vitesse stands as eight to one; 
that is to say, the publicpay 8f. for prompt despatch,and but 
lf. when the railway company are able to take their own 
time, and load their wagons properly ; and it is asserted 
that the lower charge really pays better than the higher. 
If time could be allowed for sorting goods, and arranging 


them so that wagons could be filled, it is evident that very | 


great advantage would accrue to the companies; and the 
question which presents itself for solution is, why cannot 
time enough be had for this purpose! There is a certain 
class of perishable goods which must be despatched at 
once. 
comparatively small quantities of poultry, game, &c. 
These usually go by passenger trains. Thus, for example, 
large quantities of live poultry are sent from Milford 
to Paddington by the Great Western Railway, as many as 
half a dozen goods trucks being sometimes attached to the 
fast passenger train which leaves Milford every morning on 
the arrival of the steamer from Ireland. Another example 
of the transport of perishable goods is afforded by the fish 
trains on the Great Eastern railway, which are commonly 
run at a tremendous speed from such places as Yarmouth to 
London. But in both the cases cited the trucks are fully 
loaded. Goods which are not perishable in the ordinary 
sense, but which, nevertheless, will not bear much keeping, 
represent a very laige clas , while t:e goods which may 
be retained for an indefinite period are few indeed. But 
in practice, it must be remembered, the railway companies 
do all hey can to get rid of goods—to s_ nc. them off their 
premises as quicxly as possible. It may be said, then, that 
a certain class of goods demanding rapid dispatch is either 
small! in quantity or can be so arranged as to fully load 
the wagon in which it is contained. The largest quantity 
of goods carried is not actually perishable, but should be 
kept by the companies fora very short time. The third 
class of goods is on the whole too small to demand atten- 
tion, and can in any case give little trouble. 

Now the point to which we would direct the attention 
of traffic managers is this, can or cannot matters be so 
arranged that the second class of goods to which we have 
referred may be despatched with moderate promptitude, 
and in fully-loaded wagons, and may not the time now 
lost in loading and unloading wagons be greatly reduced ? 
We venture to think that the answer to this question may 
be given in the affirmative. To suggest one method of 
overcoming the difficulty is to illustrate our meaning very 
fully. Let us select, for example, the Indian famine grain 
traffic. It was of the utmost importance that no wagon 
should be kept standing a moment, but as a matter of fact 
a great deal of time was necessarily occupied in loading 
and unloading the trains. Now, if instead of the ordinary 
goods wagon with high sides, low-sided wagous or trucks 
had been provided, on each of which three or four boxes 
could have been fitted, the work of loading and uuloading 
could have been accomplished in the following way :—At 
each terminus would have been provided a sufficient number 
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of boxes, These would be filled by men employed for the 
purpose either with bags of grain or grain in bulk, 
and properly marshalled. On the arrival of a train of 
wagons the boxes would be run on to them, and made 
fast, and the whole train might be loaded and sent off in 
a very short time indeed. (un its arrival at the end of 
its journey the full boxes would be removed, and empty 
ones substituted for them. The train would then return for 
more grain, and the boxes which it had left could be unloaded 
quickly, plenty of time being available before the arrival of the 
next train. I[t is almost unnecessary to say that we have 
done nothing more here than sketch very slightly the 
outline of an arrangement that might,‘in competent hands, 
be made to work very well. In this country immense 
quantities of goods would admit of being packed in large 
boxes or cases to be transferred at once to suitable vehicles, 
In this way much time would be saved, and half the dif- 
ficulty now met with in marshalling trains and picking 
out wagons from the sidings might be avoided. In a 
word, the system contemplates the treatment of goods as 
though they were passengers. Instead of considering when 
a wagon was brought alongside the loading platform, 
where this thing or that would fit, only great boxes would 
have to be put into it, each of which would take its own 
place just as a passenger does. To certain classes of goods 
the scheme would be inapplicable, to others it would, we 
believe, be found eminently suitable. It would not cost 
much to try it on a moderate scale in some large goods 
yard, and if found to answer, it might be developed and 
extended. That objections may be raised to it we do not 
dispute, but any arrangement which would render unne- 
cessary the enormous stock of wagons now perforce 
lying idle day after day in the sidings of our great rail- 
ways would, we imagine, be worth adopting, even if it 
were not absolutely perfect. 





STEAMER LINES TO THE EAST. 


THE halcyon days have gone by—happily never to returna— 
when the two principal lines of steamers to India and China, the 
Peninsular and Oriental Steam Navigation Company and the 
Messageries Maritimes, held a monopoly of our overland traffic, 
and when they could obtain as mach homeward freight as they 
could carry at-rates reaching as high as £40 perton. Instances 
are given us in which their proprietors have been glad to secure 
cargo at about as many shillings as they formerly received 
pounds ; and although these rates have been, fortunately for 
the shareholders, exceptional, it is the fact that these steamers 
now carry at prices scarcely beyond those which, prior to the 
opening of the Suez Canal, were obtainable by sailing vessels 
homeward bound vid the Cape of Good Hope. It has needed, 
under such conditions, most careful economy on the part of the 
directors of these companies to insure even a very limited divi- 
dend for their shareholders. More particularly so is this the 
case with reference to the Peninsular and Oriental Company, 
whose subsidy for the conveyance of the mails, large though it 
is, bears no comparison with the larger guarantee given by the 
French Government to its great rival line. As a first and most 
important step, it was necessary to get rid of most of the 
steamers which formerly composed its fleet, and to build vessels 
of far greater cargo-carrying capacity, as well as to refit those 
still retained with engines of a modern type, capable of perform- 
ing the work with a much less consumption of coal than those 
with which the vessels were originally supplied. At the same 
time, reductions were made in the pay and allowances of the 
officers of the company, which no longer left the captains, at all 
events, in the highly enviable positions they occupied in more 
prosperous times. But even with all these economies practised 
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here, although it is probable that we cannot pretend to repro- 
duce the whole, or even the major part of the voluminous evi- 
dence tendered to the magistrates. It was shown, for instance, 
that the value of the rolling stock was £20,000 ; slack consumed, 
£1234 ; teed of fifty-four horses, £3202 ; fixed salaries, £1550 ; 
rates and taxes, £1651; and stores, t47s. 4d. daily. There was 
also in the depreciation account £2000 for removal of plant and 
timber in the workings, wages of underground men, miners and 
their trammers excepted, £9718, and for the surface depart- 
ment, £5996, It was further set forth that the daily pro- 
duction for the week ending October 31st was 687 tons, 
and that the “dead” or fixed charges for that week reached 
2s, Sjd. per ton. It was thus taken as a matter of fact 
that the quantity of coal got by each defendant and his 
trammer was about 6 tons daily, although in reality more than 
that could be sent out. These data gave them the relative cost 
of working and not working. Thus on the 9th instant the out- 
put was only 141 tons only, which decrease of output raised the 
dead cost of working to 12s, 4}d. per ton, and on the 12th, when 
the output was 467 tens, the increased cost was 3s. 11}d. On 
the 18th the ontput was 348 tons, and the dead charges 5s, 244.; 
on the 14th, 464 tons and 8s, 104d. The solicitor to the prose- 
cutors showed that this state of things resulted in a great loss 
to his clients, and they, therefore, asked for some compensation, 
although not thefullactual amountof lossincurred. Healso proved 
the existence of a contract in each case, inasmuch as there were 
printed bye-laws at the pit head, to which all the men had made 
written subscription, and by which they were, by his contention, 
legally and fully bound. The solicitor to the men disputed this 
view of the subject, contending that as the bye-laws had not 
also been signed by the employers, the want of mutuality was 
fatal to the existence of any contract. The Bench, however, 
decided to waive this objection, and would proceed more fully 
to investigate the cases to-day—Friday—at the same places. 
There can be no doubt whatever that the question is one of the 
most vital importance not only to coalowners and other 
employers of labour, but to the public at large, who are vitally 
affected by any such clumsy attempt as this to violate one of the 
simplest of all the laws of politico-economic science. 


COAL IN WESTPHALIA, 

Our readers will have heard perhaps of a coal exhibition being 
opened at Hamburgh ; it has drawn attention to the immense 
resources which Northern Germany possesses in the shape of 
coal. At the inauguration of the exhibition it was stated by 
the President, a senator of Hamburgh, and others, that West- 
phalian coal not only equalled English coal in quality, but sur- 
passed it slightly in heating power. Fifty-three mines sent 
specimens of their coal to the exhibition, On the walls were 
statistical tables giving the quantity and value of the output, 
numbers of men employed, and other information. A large 
chart showed the collieries in work in the upper districts of 
Dortmund to the north of the river Ruhr, with the lines of rail- 
way available, and also the tracing of a proposed canal from 
Ems to join the Rhine with the north river. On this is also a 
transverse section of the Westphalian coal-bed to a depth of 2500 
metres, and over an extent of twenty kilometres, The total 
wealth of coal in Westphalia is estimated at a hundred milliards 
of tons, which would be sufficient, at the present rate of con- 
sumption, to supply England for seven hundred years, or Ger- 
many more than five thousand, 
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we find that, heavily subsidised though these lines are, they are 
outdone as to their passenger traffic by the several private and 
wholly unsubsidised lines of steamers which now compete with 
them. These are numerous, and possess a high reputation. 
We need only mention, as among the first, the Star line from 
Liverpool, the Ducal line of Messrs. Green and Co., and the fine 
steamers, such as the E] Dorado and similar ships, run with great, 
regularity by Messrs. Gellatly, Hankey, and Sewell. We find 
these steamers, although charging passenger rates some 20 per 
cent. less than the mail lines, contrive to run at a profit, and 
with a speed which in many instances outstrips that of their 
long-established competitors, whilst their advantages secure for 
them a very large proportion, if not the bulk, of the passenger 
traffic. We understand that the directors of the Peninsular 
and Oriental Company no longer consider this a paying branch 
of their business, and that their new steamers are constructed 
more with a view of heavy cargo-carrying than to afford accommo- 
dation for a large number of passengers. But it necessarily occurs 
to us that if it can pay one steamer to carry such freight, it 
should also prove remunerative to others, if properly worked 
and patronage sought, or there must exist some reason beyond 
the mere difference in fares for outside and unsubsidised vessels 
filling up their passenger accommodation, whilst much of that 
of the great mail lines is unsecured. We hear many complaints 
concerning organisation in this department, and it behoves the 
directors, in the interests of their shareholders, to see that any 
defects which may exist be speedily remedied. The private 
steamers leaving London and Liverpool for India now have all 
their berths engaged long before sailing. The Mira, of the Star 
line, leaving Liverpool a month back, had all available accommo- 
dation secured more than a month in advance. A passage by 
this line to Ceylon costs only £50, which sum includes a 
first-class ticket from any part of England to Liverpool. If the 
directors find this a paying rate, why should the Peninsular and 
Oriental Company still maintain their charge of £65? Sucha 
course must tend to throw their business into the hands of 
rivals, and we would recommend to the company’s management 
a reversal of so bad a policy. 


RESTRICTING THE OUTPUT. 


Tue policy of restricting the output of coal, so strongly and 
repeatedly advocated by Mr. Alexander Macdonald, M.P., and 
certain other leaders of the Miners’ Trades Unions, as the one 
sovereign remedy for bringing round the state of trade in an 
easy and efficacious manner, has at length been put into practical 
operation, and has been promptly challenged by the owners of 
the colliery at which the men have thus taken this bold initia- 
tive. The Lundhill colliery, near Barnsley, is the pit which has 
been selected for the trial, and the Barnsley Court-house the 
place at which the owners have determined to test its legality. 
Assoon as they became aware that the procedure was not a chance 
matter, but an organised movement, the owners of the colliery 
lost no time in summoning about 125 of their men for 
alleged breaches of their contracts. The preliminary, hearing of 


ALTHOUGH treating more immediately of a certain portion 
| of the Lancashire seaboard, this scientific memoir from the 
,; pen of Mr. De Rance contains much which may serve to 
throw light on geological phenomena along the coast-line 
| of other parts of England. The scope of the author is 
| also sufficiently wide to take in various subjects of interest 
j associated with the main topic. Hence we have a very 
| readable work, as well as one which deals in detail with 
| matters of fact. The publication itself forms one of the 
| Memoirs of the Geological Survey of England and Wales, 
}and is prefaced by an official notification from Professor 
Ramsay, F.R.S., the Director-General of the Survey, fol- 
lowed by one from Mr. H. W. Bristow, the Senior Director. 
The memoir is especially devoted to the superficial deposits 
of that part of Lancashire which lies between the Mersey 
and the Ribble, though the introductory chapter contains 
some useful facts respecting the adjoining districts as far 
north as the country east and north of Morecambe Bay, 
and as far south as the estuary of the Dee. To a certain 
extent the connection is shown which exists between the 
drift. deposits of the country around Manchester and those 
on the sea-coast. Availing himself of the work of pre- 
ceding writers, in addition to his own minute knowledge 
of the country, Mr. De Rance has been able to produce a 
more complete account of the superficial geology of the 
district than has heretofore been given in any single 
memoir. In the first and second chapters we have an 
account of the glacial deposits, and in the third and fourth 
chapters the post-glacial, while in the fifth are various geo- 
logical considerations connected with Roman antiquities, 
agriculture, economic elements, local: water-supply, and 
public health ; and finally, in the sixth chapter, we have 
an account of modern marine deposits. 

Some very interesting considerations present themselves 
in the latter part of the memoir, especially in regard to the 
peat mosses. One of the earliest references to the peat 
tract of Western Lancashize is by Dr. Leigh, in 1700, in 
which he describes the occurrence of a bituminous turf, 
which will burn on water, with a smell resembling that of 
amber. He also mentions the large number of fir-trees 
found in the peat mosses, and states that the trees were 
split and dried by the poorer people, to be used instead of 
candles. In the “Transactions” of the Manchester 
Geological Society, in 1843, is a paper by Messrs. Binney 
and Talbot, “ On the Petroleum found in the Downholland 
Moss near Ormskirk.” These authors state that in the 
tract of peat land between Barton and Fleam Brooks 
oceurs a fluid bituminous matter, burning with a bright 
white flame, and known to the farmers as “light turf,” 
being used for lighting fires, and pronounced by Baron 





some of these cases, took place on Friday last, when several 
points of interest were heard, and will well bear reproduction 


Thenard to be petroleum. In the district of Sefton Moss, 
about 4ft. from the surface, has been found a layer of 
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“jelly peat,” having a black, jelly-like appearance, some- 
what similar to coagulated blood, when first dug up. After 
exposure to the air this becomes brittle and shining, break- 
ing with a conchoidal fracture like bright pitch, but burning 
like charcoal, without a flame. Mr. Binney, himself a 
Fellow of the Royal Society, in some observations on 
Downholland Moss, suggests that the peat must have been 
partially putrified before it was covered with sand, which 
excluded the air, when « part of its carbon would combine 
with the oxygen in it tie the water, while its hydrogen 
and that of the decomposed water would be evolved. 
These gases being unable to escape, and the oxygen not 
being in suflivient quantities to consume all the hydrogen, 
new hydrocarbons would be formed, such as petroleum, 
It is stated that the “jelly peat” east of Churchtown 
occupies an area of fifty acres, and that the ignis Jatuus is 
still seen on the moss near Martin Mere. Traces of oily 
fluid oceur on the surface of the water in the adjojning 
ditches. On Farringdon Moss the peat is at least 18ft. in 
thickness, and rises from 65ft. to more than 100ft. above 
the sea level, but is constantly being reduced by the cutting 
of the peat for fuel, and the burning of the newly-exposed 
surface preparatory to bringing it under cultivation, which 
is being rapidly carried out. The remains of trees in the 
Lancashire peat mosses agree with the statement of 
Holinshed, that “the whole county of Lancashire has been 
forests heretofore.” 

In cutting one of the main dykes north of the Ribble, 
three coracles were found. About Pilling Moss the area 
is very thinly inhabited, and those who live there are 
stated to be specially subject to idiocy and rheumatism, 
The mental detect is said to be brought about by the dis- 
like of the people to marry strangers. Pilling, Rawcliffe, 
and Stalmine Mosses cover an area of about 20,000 acres. 
Under the peat of Pilling Moss are the trunks of oaks, 
yews, and alders, the presence of which is recorded in the 
names of the hillocks rising above the moss. Many of the 
trees appear to have been destroyed by burning. Before 
Rawelitie Moss was drained by the late Mr. Ffrance, heavy 
tloods of the Wyre washed right across that and Pilling 
Mosses, and escaped into Morecambe Bay. There is a 
local legend :— 

** Once a wood, then a sea, 
Now a moss, and e’er will be.” 

Mr. De Rance remarks that the character of the peat, and 
the sequence of conditions which led to its great develop- 
ment in Lancashire, appear to hold good over.a very large 
area, including mauy parts of the United Kingdom, as 
well as districts on the Continent. Peat mosses, with sub- 
merged forests at their base, fringe the estuaries of all the 
rivers of Cumberland, as well as the whole length of the 
Lanzashire coasts, Submerged forests are also found 
along the southern coasts of England, the oak, elm, 
chestnut, and hazel being thus found, together with 
the Pinus sylvestris, a tree which will not grow near 
a sea coast. This tree is found in the peat mosses 
of the Sussex Weald and Dartmoor, as well as in the 
submerged forests of Merionethshire and Cardiganshire. 
These and other indications show the presence of conti- 
nental conditions immediately after the glacial epoch. Mr. 
De Rance observes that the presence of large oaks at great 
elevations in Britain points to. warmer summers than pre- 
vail at present ; but the growth of Scotch firs as far south 
as the South of England “ equally points to more severe 
winters than now obtain.” These facts, it is considered, 
“ prove the extremes of climate to have been more marked 
through the continental conditions which prevailed in the 
era immediately preceding the growth of the peat.” 
According to Forchammer, peat is never formed with a 
higher mean temperature than 45 deg., while in Lancashire 
the mean temperature is now 51 deg, Though the growth 
of peat to any great extent seems to have ceased, in some 
instances it appears to have formed with very great rapidity 
in comparatively modern times. According to the Earl of 
Cromarty, a plain in the parish of Lochbroom, which in 
1651 was covered with a standing but leafless fir-wood, 
fifteen years afterwards was covered with soft, deep, green 
moss, in which, in 1699, the country people dug peat. 
The tanning influence of peat-water is well marked 
in the preservation of the skin and hair of men and 
animals that have been discovered in peat moss. A case is 
recorded by Mr. Stovin of the discovery of the body of a 
woman, with antique sandals, believed to be Roman, in 
the moss of Arncott, Isle of Axholme, associated with large 
quantities of black oak and fir. 

Mr. De Rance says he has noticed that potatoes are less 
diseased in the West Lancashire mosses than in other parts 
of the county. He suggests that potatoes, wanting much 
potash for tubers, and lime for leaves, find ready food in 
the drained moss lands, The presence of lime causes 
barley to grow tolerably well, but peat lands are too poor 
in silicates to grow wheat in rotation with much success, 
The oak trees found in the peat of the Lancashire mosses 
invariably have their roots in the clay beneath. These 
beds of clay generally have fragments of felspathic rock 
in them, derived from the Lake district, which when 
decomposed afford much:potash. The solitary cottages and 
farm-houses scattered at long intervals over the moss, 
though built on large broad flags brought from the edge 
of the Lancashire coal-field, are generally tilted at an angle 
towards the east-north-east, a result accruing from the 
ever-yielding nature of the peat beneath, and the preva- 
lent direction of the wind. As the question of the com- 
mercial value of the peat in the Lancashire peat-mosses 
may become of importance, Mr. Rance gives a few 
analyses of some foreign and Irish peats for comparison, 
and enters into some account of the uses to which peat has 
been applied. 

In treating of modern marine deposits, Mr. De Rance 
describes the deposition of sand and shingle, and the accu- 
mulation of blown sand. The effect of tidal currents alon 
the coast. is also discussed. In referring to the laws whi 
govern the movements of shingle, it is observed: that. the 


absence of any great‘accumulations of this material between: 


Ang esea on the one hand, and #lack Combe; in Cumber- 
land, on ‘the other’, is what might be expected, ere, are 
some interesting observations on the action of tidal rivers, 





and from first to last Mr. Ie Rance has shown a ready | 


discernment for the collaterals) of his subject. In the 
appendix is a well-arranged list of fossils, revised by Mr. 
Etheridge, F.R.S., Palwontologist to the Geological Survey. 








THE CONSTRUCTION AND MANAGEMENT OF 
GAS FURNACES, 

Aw engineer of great experience, well known on the 
Continent, has compared a gas furnace to a lamp :—‘‘ In 
olden times, when burning a tallow candle, we were obliged 
to snuff the wick from time to time in order to get a tole- 
rably equable light. With the modern lamp we have 
only to pour in oil, screw up the wick, and to set it alight. 
The combustion is regulated by screwing the wick up and 
down, by setting the glass cylinder, and the apparatus 
keeps burning, without needing any attention, as long as 
vil is kept supplied to the wick.” Exactly the same takes 
place in the combustion chamber with gas firing. Coal is 
thrown in, the gas and air dampers are set once for all, 
and the firing takes its regular course as long as fuel is 
present in the producer. The substitution of gas firing 
for the ordinary grate gives regular flame and avoids all 
inconveniences, just as the Carcel lamp substituted for the 
common tallow candle does. 

This ingenious comparison well illustrates the great 
adyantages attendant on the use of gas furnaces ; but of 
course it is necessary to attend to several points of propor- 
tioning aud arrangement which do not occur with the 
simplicity of the grate. Any gas furnace necessarily 
carries out two operations—one in the producer, 
wherein the intention is slowly to distil carbonic oxide 
from a heap of coal, and the second in the main combus- 
tion chamber, where the carbonic oxide gas is mingled 
and burnt with a due proportion of pre-heated atmo- 
spheric air. The popular notion in England about gas 
furnaces connects them entirely with the Siemens regene- 
rative plan; but, as a matter of fact, direct-acting gas 
furnaces have been in use on the Continent, especially in 
Styria, for more than thirty-five years. 

The success of a direct-acting gas furnace, or, indeed, of 
any gas furnace, will greatly depend on the suitable form 
and arrangement of the producer—more eapecially with 
reference to the peculiar kind of coal to be burnt. The gas 
snould as much as possible be made to rise up towards the 
combustion chamber, more especially in cases where only the 
natural draught of the chimney is employed. The simplest 
means of doing this is to place the producer under the 
level of the ground. The brickwork must be very good; the 
mortar of a fat clay, with a sharp quartsoze sand ; good 
firebrick and fireclay for the parts exposed to great heat. 
Herr Ramdohr strongly recommends mixing cheap treacle 
in the mortar to be used. The number and dimensions of 
the stoking-holes must be made to suit the caking or non- 
caking properties of the fuel. It is advantageous to make 
several at first, which can afterwards, in the course of 
working, be bricked up, if found unnecessary. An eye- 
piece, best made of a plate of mica set in an iron frame, 
1s verv useful. A step grate is generally best for slack, 
but an ordinary flat grate, set either horizontally or on an 
incline, suits caking coal better, The grate should be 
made of as small an area as practicable, and its bars cast 
of good soft foundry iron, it being of great importance 
that they should not bend under the heat. In order to 
prevent the loss of tar, the need of a tar trap, the chances 
of losses of gas, of explosions, and the deposit of soot, 
the gas channels between the producer and gas chamber 
should be as short as is consistent with the fire not being 
in communication with the producer itself. If long 
gas channels be absolutely required they must be 
laid 18in. to 3ft. under the ground; but they always 
act as condensers for the tarry products in the 
gases. The horizontal section of a gas producer will be 
generally square ; stoking and cleaning doors must be 
provided for easily removing the ashes, A circular section 
is, however, much to be preferred, whenever it can 
adopted, as sharp corners catching the slack are thereby 
avoided, A damper is necessary, in order to regulate and 
shut off the gas. In any case great care should be exer- 
cised in setting the gas channels ov a gradual incline be- 
tween the producer and the spot where they are to be 
burnt. 

The layer of fuel in immediate contact. with the grate is 
set alight, and is the prime agent of the process; the 
layers above gradually going through the three successive 
stages of drying, coking, and burning. If the fuel in the 
producer were pure carbon, burning to carbonic oxide with 
the exact modicum of 6lb. of air, each pound of carbon 
would give off 4400 thermal units, which, divided by the 
mean specific heat times the weight of 7 lb., would give more 
than 2600 deg. Fah., as the elevation of the temperature ; 
but it is more, probable that at, least 1000. deg. must, be 
struck off this for sundry losses, bringing the heat down to 
1500 deg. Fah., at-the very most, in round numbers. The 
comparatively low temperature at which the producer can 
be worked very considerably diminishes the wear and tear 
of the bars; and, as compared with the loss of this kind in 
ordinary furnaces, the saving is generally one-half in. this 
item. The lower temperature of the clinkers prevents their 
acting as a flux with the iron and eating it away. 

The nature of the gaseous mixture is estimated in the 
following manner by Herr Steinmaun :—Where the air 
enters carbonic acid is first formed, and the remnant of the 
coke gets burned to ash. The gaseous mixture of carbonic 
acid, nitrogen, and uncombined oxygen of the air penetrates 
further up into the layers of coal above, already prepared 
by being brought to red heat by the combustion. The 
remainder of the oxygen is thereby taken up, and at, the 
same time the carbonic acid, according to the formula CO, 
+ C = 2C0, is changed into carbonic oxide. In the layer 
further above, the gases which arrive there do not take up 
any more oxygen, but the temperature conveyed thereto 
acts favourably for the dry distillation, and the process is 


to the predicated and judged upon as in the retorts for the.|; 
The equivalents, of oxygen j; 
and hydrogen ‘evolve from! the first combustion: unite to 
‘form: water;-by further heating the ‘heavy: hydrocarbon’ 


production of illuminating. gas. 





gas, C, H, is produced, as well as several compound 
combinations, snch as propyline, C,, H,,; butyline, C, H,; 
amyline,C,, H,,, &. The heat further separates from 
the heavy hydrocarbons also carbon and the light hydro- 
carbon, or marsh gas, according to the formula C, H, =, 
H,+2C. Professr Scheerer found in the gases pro- 
duced from the same fuel—coke—in different generators, 
64°8 per cent. nitrogen, 33°8 carbon, 1:3 carbonicacid, and 0'1 
hydrogen. Olefiant gas, the most important portion of the 
generator gases, is formed in all the greater quantity, the 
drier the state of the fuel being distilled. Also of influence 
is the exact quantity of air, and its equable distribution 
over the grate. Au excess of air favours the development 
of carbonic acid, too little prevents that of olefiant gas. 

The capital point to be borne in mind is, that if the air 
be in excess, then carbonic acid is evolved; the carbon 
must be in excess to obtain the required carbonic oxide. 

It is evident on consideration that a very important and 
considerable source of economy in the use of a gas producer 
is that no loss can occur through unconsumed bits of coal 
dropping down between the fire-bars into the ash-pit. In 
some producers a steam jet is employed to induce a current 
of air, but the decomposition in this way of steam into its 
elements is a very uncertain operation. 

The combustion chamber has the function of mixing the 
gases with theatmospheric air,in orderto oxidise—to burn— 
them. The apparatus for mixing the air and gases consists 
either of a suitable number of concentricdouble jets—one for 
the gas, the other for the air—or the air is blown through a 
number of small] tuyeres, or narrow slits, set at a certain 
angle against the current of as it streams out of an 
oblique annular slit ; or, lastly, one of the two is caused to 
impinge against a fire-brick screen, thereby breaking it 
up into numerous currents, and brivging them into.contact 
with the stream of the second fluid as it issues from.a con- 
centric outlet. Generally, the best means of combination 
is to bring the pair of streams at an angle against each 
other, and as little as possible in a parallel direction. In 
order to obtain an intense heat it is best to let the gas flow 
out horizontally, directing the air at a sharp angle on to 
the stream of gas, The specifically lighter gas strives to 
rise up through the stream of air, thereby mixing itself so 
rapidly with it that instantaneous combustion takes place. 
By regulating the respective quantities of gas and air it 
is very easy to obtain either a reducing or an oxidising 
flame as required. Generally speaking, the combustion 
chamber should be easily looked into from the outside. 
The outlets are best made of equal cross-sectional areas, 
and the respective quantities proportioned to each other 
by means of dampers or valves, It is necessary to be 
careful not to let in an excess of atmospheric air, as other- 
wise the great saving in fuel of at least one-third or a 
quarter, compared with the common grate, is lessened. 
But even in such a case—which, in truth, need not occur 
with the most ordinary precautions—even if an excess of 
air be let in, but comparatively little loss takes place if 
the air for combustion be thoroughly heated. Toa greater 
or less extent the air must always be more or less heated. 
In a cold combustion chamber, with cold gas and cold air, 
a burning of the stream of gas is simply impossible—as we 
can testify from practical experience, and as is also ob- 
served by Herr Ramdohr, the author of an excellent 
German treatise on gas firing. Evidently the sources of 
waste with the ordinary grate are so considerable and 
numerous that only a very badly managed gas furnace 
indeed is incapable of some economy. 

At the same time, and as is always the case with scien- 
tific improvements, while there is less call on the physical 
powers of the fireman, somewhat more intelligence and 
care are demanded of him. Without being practi- 
cally required, there is also a field for the exercise of some 
knowledge of science on the part of the chiefs. It is good 
to place a simple pressure gauge, consisting of a U-shaped 
glass tube, half filled with coloured water, in communica- 
tion with the blast pipe. A good pyrometer could be oc- 


be | casionally applied, and even Orsat’s simple apparatus for 


rapidly testing the chemical constituents of the escaping 
fire gases could be used with very great advantage. 








THE Union Royal Mail Steamship Company’s ship German has 
made the shortest passage on record to the Cape of Good Hope. She 
left Plymouth at 2.20 p.m. on the 28th Sept., and reached Madeira 
in three days eighteen hours. She left Madeira after two hours’ 
detention, and reached Table Bay at 11 p.m. on the 18th of Oct. 
The distance run was miles, and the average run per day 
308 miles. The German is in 7 350ft., and her depth of hold 
is 3lft.; when she entered the dock she drew 20ft. 9in., and her 
engines of 500 horse power are capable of being worked up to 
2752 horses, When she left England she had on board 150 pas- 
sen a crew all told of 95 men, 1600 tons of cargo, 1500 tons of 
coal, and 350 tons of water ballast, beside stores, 

THE SuTRO TUNNEL —One of the greatest efforts of scientific and 
engineering skill of the present day is the celebrated Sutro Tunnel. 
It commences at a level 120ft. above the Carson river, and extends* 
nearly four miles in a straight line toward and under Mount 
Davidson, and reaching, under Virginia City, a depth of 2000ft. 
This great enterprise has been pushed vigorously forward for 
bey and now has three reliefs of men during each twenty-four 

ours, gaining about 300 lineal feet per month. Burleigh and 
diamond drills, and many other skilful appliances, are brought to 
bear to hasten the hing of the Comstock lode, after which, by 
Acts of Congress, a royalty of 2dols. per ton on all ores taken out 
of these mines will go to the Sutro Tunnel Company, whe are 
confident of reaching their goal during the coming winter. An air 
shaft is already completed, and four main shafts from the surface 
above are now being sunk about 5000ft. apart, facilitating the 
construction and operation of the main tunnel. Through the air- 
shaft a one of — _— a air is — into the tunnel ad 
iving better ventilation for the men, and power for running t 
rills at the header of the tunnel, The tunnel company have 
ample machine shops, assay and other offices, and are now con- 
structing a shaft, with 65ft. of fall, at the mouth of the tunnel, 
and putting in a turbine water-wheel to receive and utilise the 
water from the tunnel for power for their machinery, and for 
moving the cars used in the transportation of men, supplies and 
materials throughout the tunnel. At present the cars are hauled 
by mules, This company have already expended over three 
millions in their work thus far, and claim that an entire 
revolution. is soon to he effected in the taking: out of ores and 

ater from.all the mines inthe Comstock lode, They claim also 
hata, saving of ;from,5dols. to 10 dols. per, ton will be made upon 
every, ton. of ore mined, and that. the water power. available at 
Sutro will save as much more in the working of the, ores after 
being mined.— Chicago Railway Age. 
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THERE are many undertakings 
which necessitate the drilling of 
numbers of holes in rocky and 
similar materials, but which are 
either not on a sufficiently large 
scale to warrant the expenditure 
of large sums for power-driven 

i or to which power 
is inapplicable with economy 
from various reasons. In such 

laces hand drilling or pumping 
hitherto been employed, but 

as this operation is necessarily 
very slow and costly, the hand 
rock drilling machines, which we 
now illustrate, have been de- 
signed to accomplish, at a cheap 
rate, much of this class of work. 

The machine is made in vari- 
ous forms to suit the different 
conditions under which it has to 
work, but the cylinder and drill 
bar, together with all the parts 
requisite to give motion to the 
tool, are of the same construction 
in each case. The cylinder is 
fitted with a piston and tubular 
rod of steel, which works freely 
through the long glands at the 
top and bottom of the cylinder. 
The top gland contains a cup- 
leather packing round the piston 
rod, which prevents the escape 
of air contained in the cylinder. 
The piston is slightly cupped on 
its upper surface, and is packed 
with a thin disc of leather which, 
when pressed down into it by a 
nut of proper form on the piston 





rod, is converted into a cupped leather which, being very thin, 
forms an air-tight packing and permits a very free motion of 


the pisto 


through the centre of the machine and carries the boring tool at | for the payment 
its lower end. The drill-bar is screwed for about half its | 
length, and the other or lower hexagonal half 
cap of similar form at the lower end of the tubular piston rod, 
so that it must turn with the piston while having independent 
longitudinal motion through its centre. A somewhat similar 
arrangement admits of the long drivi 
or remaining without revolution on 
always at liberty to travel through the bevel wheel connected 
with the feed hand-wheel. The requisite motion is given to the 
drill-rod by two cams--see mining machine—on the wheel shaft. 

It will be seen that at the lower part of the cylinder a number 
of holes A are made for the admission of air, which in the upward 
stroke of the piston is compressed in the top part of the cylinder 
sufficiently to cause the downward stroke to be made with great 
velocity as soon as the cam has passed the collar. The revolving 
motion of the bar is secured by the simple frictional contact of 
the cam against the collar as the former revolves. The collar 
imparts this motion to the sleeve on the boring bar, and the rate 
of feed is regulated by causing the sleeve to revolve against more 
or less resistance, visited upon it by the thumb screw on the 


feeding wheel shown at E. 


This arrangement forms an automatic adjustable feed. The 
machines are worked by two men, and the drill makes from 





JORDAN’S HAND-POWER ROCK DRILL. 
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from l}in to ljin. per minute. Each machine, worked by 
| unskilled men, is thus capable of doing the work of from two to 
four skilled men when boring by hand. The machines are kept 
| steady in work by hanging weights on the cross bolts on the 
lower part of the framing. They are made by the Hand-power | 
Drill Company, Queen Victoria-street. 


tion of these areas va 


piston. 

¢ top of the tubular piston is fitted with a lifting block made 
in three parts—see section of cylinder—two of which form ite 
body, and one the sleeve, by which all are held together. This 
construction is adopted in order to embrace the driving nut B— | 
see detail—the iower end of which revolves in it as a thrust- | 
bearing. This nut is screwed through its entire length of Sin. | meeting 
to fit the screw portion of the steel drill-bar, which passes | will be 
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cyclone as it passes over 
and cloud-ring ma: 





Tue Society or TELEGRAPH ENGINEERS.—At the annual 
to be held on Wednesday Dec. 12th, 1877, resolutions 
proposed to amend the rules of this soci 
all those who are nom 
from the 1st of January, 1878, of an entrance 
and foreign members, and two 
and to fix the annual subscriptions for such 
new members and associates at two guineas for associates and 
three guineas for members, the commuta- 


society will bo formed of 


passes through a | f 
oyety guineas for members 


nut either turning with 


e drill-bar, while it is ina 


Krinc’s COLLEGE ENGINEERING 
Socrery.—On Friday, 23rd inst., 
at a meeting of the above society, 
Mr. Josiah Pierce, jun., read a 
paper on “Cranes.” He began 

y describing generally the crane 
and its uses, proceeding to men- 
tion the chief varieties, the con- 
struction, and manner of working. 
He next described hand, steam, 
and hydraulic cranes, mentioning 
derricks, portable steam cran 
Armstrong’s hydraulic w 
crane, travelling cranes, &c., and 

Inded pointing out the 
advantages and economy of port- 
able steam cranes. 

THE METEOROLOGICAL SOCIETY. 
—The first meeting of this societ 
for the mt session was h 
on Wednesday, the 21st inst., at 
the Institution of Civil Engi- 
neers, Mr. H. 8. Eaton in 
chair. The following gentlemen 
were elected fellows of the 





WwW. F, 

L.R.C.P.; Cohen de Lessa, 
F.8.8.; R. Gordon, J. Hunter, 
jun., J. J. Lene, Rev. E. A. D. 
O'Gara, O.S.B.; R. Pennin . 
B.A, LL.B.; E. E. Pritchard, 
and the Rev. 8S. J. W. Sanders, 
M.A. The following papers were 
read: ‘“‘Unthe General Character 
and Principal Sources of Varia- 


of 
a Cyclone or Anticyclone,” by 
the Hon. Ralph Abercromby, 
F.S.8. Inacylone the hardest 
feature of the weather as seen 
on a synoptic chart is an area 


of rain about the centre, surrounded by a ring of clouds, 
beyond which the sky is clear, The pYecise form and posi- 
with the type of pressure distribu- 
| tion, with the intensity of the cyclone, and with the rate of its pro- 
ey are also influenced by local, diurnal, and seasonal 
variations, hag general sphere of 4 < | ee av 
recording ce to asingle observer of ary of a 
him, it is aneoverll that the area of rain 
be divided into two portions—the front and 
ysical appearance and general character of 
through the centre, in front of which 
the barometer is falling, and in rear of which it is rising. Details 
are given, and it is shown that this character remains constant, 
whatever changes the variations above mentioned may effect. In 
tic charts show great irregularity in the positions 
g to local, diurnal, and other variations ; but to 
observer, who considers the surroundings and physical 
val character can be discovered in 
A marked contrast is shown to exist between the 


and a 





carried, 
two classes, old and new. Old members will be those whose names 
alread: tes or members, or who may be so 
st December, 1877. New members 
will be those whose nominations bear date subsequent to 31st 
mber, 1877. The payments of those classed as old members 
will in all cases remain as at present. 

Sup Launcu at SoUTHAMPTON.—On Saturday, November 24th. 
launched from the shipbuilding, ineeri 
works of T. R. Oswald a handsomely modelled 
he order of Messrs, Edward Bates and Sons, of Liverpool. 
She is built to class— under special 
twenty years red in the Liverpool Underwriters’ Registry, besid 


being much in excess 

j on Planrcs ay Po sg ty 1397. She is built 
3m 1D ¥ . e is 

for the accommodation of 


probable connection is 


enrolled pA or we aaog the 31 the a and the 


uirements in many parti- 
on load water line, 








y 7 or 43 7, ‘ 
inted out between the diurnal variation of 
‘urnal variation of the barometer. ‘‘Ona 
Oscillation on January 30th, 1876,” by 
Robert H. Scott, F.R.S. At eight a.m. a remarkable dip ages 
in the barometric curve for Armagh. The total amount of reduc- 


, and for a portion of the time 


from 8.5 to 8.10 the full was ‘058in., being at the rate of *697in. 
per hour. On looking at the other barograms, it was found that 

similar tion of slightly greater amplitude— 
*102in,—appeared at Aberdeen at noon. almost exactly four hours 
subsequent to the occurrence at Armagh, hardly a trace of disturb- 
ance could be detected in the barogram for G w, and yet the 
last-named observatory lies almost on the direct line between 
Armagh and Aberdeen. 
Halifax showed no 


s for Stonyhurst and 


The barogram 
little disturbance at Glasgow. t Dunecht 
Observatory the oscillation took place somewhat earlier, and 
exhibited less intensity than at Aberdeen. At Bidston, however, 
which lies more out of the probable path of the depression than 
oscillation is — ly recorded with considerable 
ture show 


reciable change at 


pera’ no aj 
Armagh, Glasgow, or Aberdeen. At the time of occurrence of 
of direction and increase of 
at and Aberdeen. 
eighbourhood of the Trade Winds 
where the Monsoons Blow with Slight Force 
ptions,” by Captain A, Schiick. 
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We give above a cross section of the governor which production of which labour is largely employed, and in proof 
fro 


Messrs. John Bourne and Co. of Mark-lane, have, during some 
years past, been applying to their high engines. The 
whole structure is made of brass polished. The spindle, which is 


horizontal, carries two bent springs, at the centre of which two | 
brass weightsare situated, and the spindle, springs, and weights are , 


rotated by a small pulley driven by a cord 
spindle carries a double-beat valve which is closed or opened by 
the centrifugal action of the weights, or the centripetal action of 
the springs. The latter is a constant quantity, but is overcome 
more or less by the centrifugal force as the speed of the engine 
varies, thus regulating with great accuracy the admission of the 
steam. The double-beat valve acts also as a stop valve, its posi- 
tion being governed by the hand wheel at the end of the spindle, 
while the periphery screw prevents this wheel from moving from 
the position at which it is set. On the top of the governor there 
is a grease cup, by which oil or grease is continuously fed in 
with the steam. The thumb screw at the end serves to regulate 
the speed of the engine, or to stop and start the latter. The 
governor takes up but little room, and is an improvement on the 
somewhat similar arrangement long used by Mr. Bourne, This 
species of governor requires great nicety in the manufacture and 
adjustment. But it is simple, compact, elegant, and very sensitive. 
It has the further recommendation also of being very cheap. 








HAS ENGLAND'S DECADENCE COMMENCED? 


A rew weeks ago, under this heading, we took occasion to com- 
pare certain statements and statistics put forth by Mr. Mundella, 
M.P., and Mr. Brittain, a Sheffield manufacturer, the latter of 
whom sought to prove his assertion that the present depression 
of trade arises from the great progress of other countries, whilst 
the former gentleman contended that our commercial progress 
has not only been steady, but in excess of the advances made by 
other countries. Mr. Brittain has now returned to the arena, 
and has published a series of statistics which certainly go far 
towards establishing the position he has taken up, although 
they cannot be regarded as being absolutely incontrovertible. 
Mr. Brittain’s letters are much too long for reproduction here, 
but we may state that he shows that our exports to the colonies 
rose from 260,000,000 in 1872 to £64,000,000 in 1876, whereas 
our exports to foreign countries declined in the same period from 
£195,000,000 to £135,000,000. To India—a dependency in 
another hemisphere—we sent goods worth £24,000,000 in 1875, 
whereas to our next neighbour, France, we only sent £15,000,000 
out of the £146,000,000 imported by it. In combating Mr. 
Mundella’s assertion that the French foreign trade has not been 
expanding since 1872 any more than our own, Mr. Brittain gives 
the subjoined figures :— 
Great Britain, 

1867. 1:68. 1869. 1870, 1871. 1872. 1873. 1874. 1875. 1876. 

To foreign countries a 


and colonies .. .. 180 179 189 199 223 256 
135 


255 239 
To foreign countries, 
143 


223 

excluding colonies 131 129 141 147 171 195 188 167 
France, including co- 

lonies .. .. .. 113 11 122 112 114 160 161 148 

Million pounds sterling. 

“In 1872,” he adds, “our exports were of the value of 
£256,000,000, and in 1876 £200,000,000. Those of France in 
1872 were £150,000,000, and in 1876 £143,000,000, but in the 
latter case the quantities were larger than in 1872, so that the 
contrast is not so unfavourable to France as appears superficially. 
For the first nine months of this year, too, Mr. Brittain says 
the comparison is not to our advantage, seeing that the total is 
only £147,000,000 as against £151,000,000 in the same period of 
1876. In France the p each quarter this year been 
continuously steady, the figures being 771,000,000f. for the first, 
891,000,000f. for the second, and 912,000,000f. for the third 
quarter, Mr. Brittain also lays stress upon the serious loss of 
manufacturing power sustained by France by the cessation of 
Alsace and Lorraine, which contained some of the most import- 
ant manufactories of iron, cottons, woollens, chemicals, &c., in 
Euro; Had these still been French, the comparison would 
have been still more to the advantage of France. Mr. Mundella 
held that the exports of France were most largely composed of 

tural products, but Mr. Brittain contends that they con- 
sist of an unusual proportion of manufactured articles, in the 
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thereof advances the following, extracted m the French 
Customs returns for 1875 :— 
£ 
Silk textures .. .. ee 15,068,000 
Woollen texture 13,856,000 
Wines.. .. «. os ee) te os 0s “ee ee “es! BURRS 
Cereals oe ce ce __ co bbl tb Wise sal! (eat ten oe 7 GORD 
Toys, me! , umbrellas, furniture, & articles in wood 7,244,000 
ther pu such asgluves .. .. «. «. ee =e 6,932,000 
Refined sugar .. .. .. «. 6,084,000 
ue? 6o oa. 00 5,320,000 


He also quotes from a book on tariffs, recently published by 
the Director-General of French Customs—whom Mr. Brittain 
considers the best authority in the world on such subjects—who 
says :— It must still be remarked that of £23,840,000 worth of 
merchandise which entered our ports in 1874 from Great Britain, 
cottons, silks, wool, coal, copper, tin, coffee, indigo, and other 
materials foreign to our own production or necessary to our in- 
dustries, represent more than .£12,000,000."" Mr. Brittain then 
gives an interesting table showing the relative progress made by 
Great Britain and France in the hardware trade with foreign 
countries, the figures relating to England being taken from the 
official statistical abstract, and those referring to France from 
the official returns of the French Custom House :—- 


Total Exports from the United Kingdom of the following Articles 
of Home Manufacture. 


1867. 1868. 1869, 1870. 1871. 
£ £ £ £ £ 
Hardware & cutlery 3,425,000 3,275,000 3,736,000 3,812,000 4,006,000 


Tons. Tons. Tons. Tons. Tons. 
Manufactures of steel, or of iron 
and steel combined .. .. .. 6,881 8,953 10,305 11,175 13,038 
Steel, unwrought .. .. .. «+ 32,685 81,362 33,560 34,962 39,189 
Total Imports into United Kingdom 
1867. 1868. 1869. 1870. 1871, 
Cwt. Cwt Cwt. Cwt. Cwrt. 


Iron and steel, wrought or 
manufactured ++ e+ 820,000 321,000 390,000 557,000 440,000 


Total Exports from France, 
1867. 1868. 1869, 
& £ £ 


1870, 1871. 
& £ 
Tools and metal wares 
of home manufacture 1,280,000 1,400,000 1,512,000 1,192,000 1,716,000 
Total Imports into France. 
1867. 1868, 1869. 
£ £ £ 
Tools and metal wares for 
home consumption .. .. 308,000 [332,000 344,000 340,000 304,000 


Total Exports from the United Kingdom of the following Articles 
of Home Manufacture, 


1870. 1871. 
& £ 


1872. 1873. 1874. 1875. 1876. 
£ £ £ £ £ 
Hardware & cvtlery 5,089,000 4,938,000 4,403000 4,264,000 3,453,000 
Tons. Tons. Tons. Tons. Tons. 
Manufactures of steel, or of iron 
and steelcombined .. .. .. 11,884 10,479 10,056 11.026 10,283 
Steel, unwrought .. + 44,969 39,410 31,440 29,858 25,777 
Total Imports into United Kingdom. 
1872. 1873. 1874. 1875. 1876. 
Cwt. Cwt. Cwt. Cwt. 


Iron and steel, wrought 
or manufactured + 781,000 614,000 1,054,000 1,159,000 1,390,000 


Total Exports from France. 


1872. 1873, 1874. 1875. 
& z & 

Tools and metal wares of home 

manufacture .. .. .. .. 3,648,000 3,972,000 3,944,000 2,824,000 

Total Imports into France. 
1872, 1878. 1874, 1875. 
£ £ z & 

Tools and metal wares for home con- 

sumption... 7 «+ «+ 660,000 488,000 512,000 528,000 


Mr. Brittain contends that this shows most conclusively the 
comparatively greater progress made by France, and says that 
when he was in @ year ago to make inquiries there on 
behalf of the Sheffield Chamber of Commerce he obtained direct 
evidence that the French manufacturers were sending their hard- 
ware to countries where they had: never done any business 
before the war with Germany. This he verified by the following 
tables, prepared by M. Anié, the Director-General of French 


Customs, showing the total experts from France of home- 
ured articles :— 


manufact 


1859. 1869. 1874. 
Machines, kilogrammes .. .. .. .. 6,639,985 11,174,513 18,927,648 
Tools niegremaane a#) has, om. 4eiy 0a reeee 462,809 1,817,000 
Articles of cast iron, wr of cast and 
ht iron combined, kilogrammes 2,358,377 3,382,501 7,988,514 





Articles of wrought iron and tin, 
kilogrammes .. .. .. «. «+ «+ 7,797,801 11,026,360 44,332,885 
As our exports of these articles had decreased in the same 

period, Mr. Bri:tain says he made inquiries and found that the 

displacement of trade arose from foreign houses buying from 

Germany, France, or Belgium in place of from England as 

formerly. In conclusion, Mr. Brittain quotes several consuls’ 

reports, showing the loss of our trade with Italy, and by a com- 
parison of the exports of Great Britain and of Belgium to all 
countries as follows :— 

1850. 1855. 1860. 1865. 1870. 1871. 1872. 1873. 1874. 1875. 1876 


Gt. Britain 51 69 92 117 +147 #171 «(19 «188 167 152 135 
Belgium... 8 18) ° 28 OE RF ee Ber ee aera 
Million pounds. 








FENENGA’S EXPANDING TUBE-PLUG, 


We illustrate in the accompanying engraving a tube-stopper 
invented by Mr. Fenenga and made by Messrs. Alley and 
Macclellan, Sentinel Works, Virginia-street, Glasgow. This plug 
consists of a central wooden piece A, having a screwed bolt 
through its centre, provided with two iron washers. Two india- 
rubber rings E are clasped between the wood centre A and the 
washers. When the nut is turned home by the spanner C, the 
rings E are forced outwards against tube D, thus forming a 
water and steam-tight joint, which in practice is found to last 
for a long time. If the rubber is burned away, the wood centre 
A has swollen by the action of the water, and made a joint that 
will stand with safety for any length of time. When the plug is 





inserted, the spanner C and holder B are withdrawn. In cases 
where there is more than one hole in a tube at a distance apart, 
a plug should be put in the back and a second in the front end 
of the tube. A leak can be stopped in a few minutes without, 
it is said, the slightest risk of scalding the workman. _ 

At first sight it would be supposed that this plug, being only 
held in place by the friction of the two india-rubber rings, would 
be readily forced out should a pressure of steam be brought to 
bear upon it. For example, if two plugs were inserted in one 
tube, with the leak between them, a pressure equal to that in 
the boiler would soon be established. To settle this point, the 
makers carried out some experiments, with the astonishing result 
that one of the plugs 3in. diameter withstood 260 Ib. on the 
square inch hydraulic pressure without moving. This being the 
case, the plug appears to us to be the best aad simplest thing of 
the kind yet made. 








HARLAND’S PATENT LOCK-NUT DOOR 
HANDLE. 


Very many different forms of detail for fixing door handles 
have been brought out, but we believe it may be said that the 
one here illustrated is the simplest. The handle on the left- 
hand side of the figure is fixed to one end of the spindle, the 
other end B being screwed to receive a lock-nut A, and to receive 
the other handle, into which is firmly fixed a nut C. In fixing to 
a door, the spindle is passed into the lock, the lock-nut screwed 
against the door, the loose handle with the rose-ring D slipped 


—— 






over it, screwed up to the nut, and then the lock-nut is screwed 
back tightly against the handle, the play thus obtained being 
sufficient. The faces of the lock-nut, or the face C, should 
slightly hollow, otherwise an effectual lock is with difficulty be 
obtained. The rose-ring D is then fixed to the door and conceals 
the lock-nut. The details are, it will be seen, large and strong, 
and the handle recommends itself. It is made by Mr. I. J 
Cooke, Cleveland Works, Wolverhampton. 








Souta Krensineron Musrum.—Visitors during the week ending 
Nov, 24th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 7637 ; mercantile marine, building 
materials, and other collections, 949. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to —— Museum, 

er collections, 


ay 3 mercantile marine, building materials, and 





Total, 10,343. Average of co — week in former 
years, 11,516, Total from the opening ct the Museum, 16,759,931. 
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THE CHEMICAL SOCIETY. 
November 15th. 
Dr. GLADSTONE, President, in the chair. 

Arrek the announcement of visitors, and presents to the library, 
and confirmation of minutes, the following certificates were read 
for the first time :—T. C. Cloud, G. F. Dowdeswell, A. Ginders, 
A. Linnell, D. A. Louis, S, P. Pickering, and J. Woodland, 

The President then announced that Professor Odling bein 
unable to attend, his paper on ‘‘ Gallium” would be perigomed 
till the next meeting of the Society. 

The following papers were read :—{1) “‘ First Report to the 
Chemical Society on some Points in Chemical Dynamics,” by Dr. 
Wright and Mr. Luff. From certain theoretical considerations 
the authors thought it probable that the temperature at which a 
body A begins to act on a compound BC, in accordance with the 
reaction A+ BC=AB + C is a function of “‘a” the physical 
condition of the substances “‘b,” the heat disturbance—evolution 
or absorption—taking place during the change, and ‘“‘c” the 
chemical habitudes of the bodies, possibly expressible as numerical 
values, constant for each substance. An elaborate series of 
experiments has therefore been made to find out the temperatures 
at which the actions of carbonic oxide, hydrogen, and free 
amorphous carbon on, oxide of iron or oxide of copper are first 
perceptible. Various specimens of oxides in different states of 
physical aggregation were prepared, in some instances by special 
devices, so as to obtain products free from all traces of organic 
matters derived from washing water, filters, &c. The temperatures 
at which carbonic oxide begins to act ou these bodies were deter- 
mined by keeping portions of them in a tube at various tempera- 
tures, passing pure carbonic oxide—carefully freed from admixed 
oxygen, from air—over them, and noting the temperature at which 
the issuing gases first rendered baryta water turbid. The tempera- 
ture of initial action of hydrogen was obtained by dissolving the 
substances after a to its action in hydrochloric acid or 
hydrochloric acid and ferric chloride, and testing by permanganate 
or ferricyanide. The temperatures at which carbon is to act 
were found by observing when gas began to be evolved on heating 
in a Sprengel vacuum, due corrections being made for small quan- 
tities of carbonic oxide and ic acid, occluded by the carbon 
and gradually given off by it during the heating. Two kinds of 
carbon were used—one a dense sugar charcoal well roasted, ignited 
in a currentof chlorine and again heated in a closed platinum crucible 
till no more hydrochloric acid came off ; the other a light pulverulent 
carbon, obtained by acting on ferric oxide with mic oxide, at 
about 400 deg. C., and dissolving out the reduced iron by hydro- 
chloric acid. The general results of these experiments are as 
follows :—({1) The temperature at which the action of a given reduc- 
ing agent on a given metallic oxide is first perceptible depends on 
the physical condition of the metallic oxide, and if carbon be the 
reducing agent, also on the physical condition of the carbon. (2) 
Hydrogen uniformly begins to act on a given oxide in a given physical 
state at a lower temperature than carbon, and carbonic oxide begins 
to act at a lower temperature than hydrogen. (3) When the physical 
state is about the same, a given reducing agent begins to act on 
copper oxide at a lower tamsperature than on iron oxide. (4) The 
two last conclusions are special cases of the general rule that the 
greater the algebraic value of the heat disturbance — i.¢., the more 
heat evolution or the less heat absorption—the lower the tempera- 
ture at which the action is first noticeable. This rule is, however, 
not general for all metallic oxides, as it does not apply in the case 
of iron and tin oxides. Thus in the case of the reactions, (1) CuO 
+ CO = Cu+ COs, (2)Cu0 + H, = Cu + H20, (3)2Cu0 + C =2 
Cu + COz, there is respectively an evolution of heat to the extent 
of + 30 05 + 19°52, and + 9°48 kilogramme heat units per sixteen 
grammes of oxygen transferred from metallic oxide to reducing 
agent. In the corresponding actions of these agents on Fes O, the 
heat disturbances are + 1°90, —8°63 and —18°67. In the reduction 
of cuprous oxide there is almost the same heat disturbance as in 
that of cupric oxide (by the same reducing agent). Hence the 
temperature of initial action on Cue O of each agent lies very close 
to that found for CuO, in fact within the limits afforded by varia- 
tions in physical state. The action of carbonic oxide on precipi- 
tated cupric oxide is noticeable at a temperature much lower than 
100 deg.; at 100 deg. carbonic oxide ts wholly converted into car- 
bonic acid, by heating it in sealed t with some oxide. By 
passing carbonic oxide over cupric oxide at 100 deg., pyrophoric 
copper is soon obtained almost free from oxide. the carbonic 
odie contains 2 trace of air, the partially reduced oxide serves as a 
conveyor of oxygen to the carbonic oxide, thus producing much 
more mic acid than that due for the cupric oxide acted on, 
The actual temperature values ob , With chief specimens 
examined, are given in the following table :— 





Substance Initial temperature of actionwith 

socted eS tage eg gy ae NN. Raeeerne ire att aay 

i Se Co) H ‘Sugar CC from CO 
Copper oxi fom... =. «»| 6° 85 | 390 350 
Copper oxide by ignition of nitrate.. .. 125 | 175 430 390 
Copper oxide prolonged heating of metal’ 146 | 172 440 430 
Cuprous Wis 8k we Ne ce se!) ef AD | OS 330 345 
Ferric oxide by calci Fe SO, 202 260 486450 430 
Ferric oxide precipitat Pe wm 450 annum 
Ferricoxide precipitated & gentlyignited| 220 | 245 | 450 430 


Dr. Gladstone pointed out that the above paper was the first 
fruits of the Research Fund, and was therefore of special interest 
to the Society. He complimented the authors in opening out anew 
region of thought and experiment, and on the success with which 
they had overcome the great difficulties they had met with in 
obtaining substances sufficiently pure for their experiments, 

Mr, Vernon Harcourt asked if any experiments had been made 
as to the effect of time on the reactions—whether, for instance, 
given an unlimited time, a reaction would not go on to the end at 
a comparatively low temperature. He would also like some further 
explanation of the term ‘* algebraic value of the heat disturbance.” 

Mr. Wills inquired whether, after heating, cooling, and reheating 
a substance several times, a rising of the initial temperature of re- 
action did not take place; also how it was probable to compare 
the action of a solid body as carbon with the action of gases such 
as hydrogen. ‘ ‘ 

After some remarks by Messrs. Kingzett, Neison, and Drs. Dupré 
and Armstrong, Dr. Wright briefly replied to Mr. Harcourt that 
experiments of the kind indicated were in progress ; that the above 
term was used simply to express the production of heat—whether 
it was a positive or a minus quantity, and that “neat disturbance ” 
was simply a translation of the German word ‘‘ Wiirmeténung.” 
In reply to Mr. Wills, Dr. Wright said that the temperature did 
rise, and so care was taken always to have fresh samples to each 

; that, as regards the relative action of a solid and a 
gas, the solid would no doubt act very much less rapidly, but this 
would not affect the temperature at which the action commenced. 

The next paper was communicated by C. T. Kingzett, “‘On the 
Chemistry of Cocoa Butter, Part I., Two New Fatty Acids.” The 
specimen of cocoa butter examined was hard, imperfectly trans- 
parent, slightly yellowish, melting at aoout 30 deg. C., and when 
once melted remaining liquid for some time at a lower temperature ; 
it tained no volatile or solubl oe ee ne See eee 

repared b nifying the butter and decomposing the wit 

Filute pat om or hydrochloric acid; they were purified by 

isation from alcohol, fractionating, &c. Many analyses 
and melting points of products obtained are given; the extreme 
acids found were represented by the formule—C;2H»,02 and 
CeHi202. The first is the formula of laurie acid, but it melts at 
57°5 deg.—lauric acid melting at 43 deg. C.—so it must con- 
tain some acid of a higher melting point than lauric acid, 
and therefore the acid itself must be lower in the series 
C.He.02 than lauric acid. The highest known acid in this 
series is melissic acid—C,H,O,. The new acid has a formula 
not lower than CsHi,0,. Many salts of these acids were 
prepared, but details as to their composition are reserved 








for a future communication. The lower acid crystallises 
in pearly plates or fine long needles. The higher acid, for which 
the author proposes the name of ‘*Theobromic Acid,” crystallises 
in microscopic needles or granules, melts 72°2 deg. C., at a high 
temperature distils apparently unchanged, is somewhat electric 
when dry, a property which is possessed in a high degree by its 
silver salt. The total fatty ag of cocoa butter contain about 
20 per cent. oleic acid. The author, in conclusion, points out that 
text books state that ‘‘ cocoa butter yields, almost exclusively, stearic 
acid.” From the present investigations it is clear that this statement 
is entirely incorrect ; it is based entirely on the determinations of 
the melting point of the fatty acids obtained. 

Mr. Dutfy said that from the proportion of carbon he should have 
expected a higher melting point, observing that a very small quan- 
tity of a fatty acid containing a low percentage of carbon had an 
enormous effect on the melting point of a high acid, perhaps from 
some kind of solvent action. 

The next paper was read by Dr. Armstrong, ‘‘ On the Influence 
Exerted by Time and Mass in certain Reactions in which Insoluble 
Salts are Produced,” by M. M. P. Muir. In this paper the author 
has worked out in detail a suggestion given by Dr. Gladstone, 
** Chemical Society’s Journal,” ix. 54, to the following effect :—‘ It 
is easily conceivable that where the affinity for each other of two 
substances that produce an insoluble compound is very weak, the 
action may last some time and become evident to our senses. Is 
not this actually the case when carbonate cf soda in solution is 
added to chloride of calcium?” The author has taken solutions 
containing known quantities of calcium chloride, and potassium 
or sodium carbonate, allowed them to stand for a certain number 
of minutes after mixing, and collected the precipitate formed, and 
thus has obtained approximate results which are, however, strictly 
comparable themselves, These results the author has 
represented ly in curves, The greater portion of the 
chemical change takes place during the first five minutes; after- 
wards the reaction decreases very much in rapidity. The relative 
masses of the salts exert an important influence. Thus, if the 
mass of alkaline four that required by the 
equation CaCle + M2CO; = 2MCl + CaC0O,, the action is com- 
pleted in five minutes, but if the salts are mixed in equivalent 

uantities the action is not completed in forty-six hours. For 

ort periods of time potassium carbonate yields more calcium 
carbonate than sodium carbonate. An increase of the temperature 

roduces in every case an increase in the amount of calcium car- 

mate formed in a given time, whilst dilution causes a marked 
decrease. Dilution with sodium or potassium chloride solution 
gives a still more marked decrease. A discontinuous addition 
of one of the solutions to the other causes the action to 
reach a maximum more quickly than when the solutions are 
mixed at one time, but the maximum so reached is no greater 
than that which is finally attained under the latter con- 
ditions. In conclusion, the author gives the results obtained by 
mixing solutions of calcium sulphate and sodium chloride, allowing 
them to remain for four weeks, and then estimating the calcium 
sulphate decomposed, when 14°2 molecules of sodium chloride were 
used to one of calcium sulphate, 329 per cent. of the latter was 
decomposed. Further experiments on this subject are promised— 
see Graham, Chem. Soc. Journ., iii, 60. Graham has shown 
that sulphates of potassium and sodium are decomposed by lime 
water, yielding dittasates containing caustic potash and soda 
respectively. The above experiments show how the chlorides of 
the alkalis may yield sulphates, and these in turn may furnish the 
alkaline carbonates required by plants. 

The Society then adjourned to December 6th, when the following 
papers will be read:—l. “‘On Gallium,” by Professor Odling. 
2. “‘On the Constitution of the Terpenes and of Camphor,” by Dr. 
Armstrong. 3. “On Potable Waters,” by Dr. Mills, 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


2885. Improved means for ArRivine at the Resuits of MULTIPLICATION 
and other in arithmetic, John Sawyer, Adelaide-place, London 
Bridge. —28th July, 1877. 

3131. Improvements in the mode of Utittstne Direcrty Vapours or Gas 
as Motive Power, Felix Alexandre Testud de Beauregard, Paris.—1vth 
August, 1877. 

3195. Improvements in Rrarinc and Mow1no Macutyes, William James 
Burgess and Charles Thomas Burgess, Brentwood, Essex.—23rd August, 
1877. 

73. Improvements in Sarety Vatves, Alexander Turnbull, Glasgow.— 
19th October, 1877. 

3966. Improvements in apparatus for Dryinc and Dressinc Sizep 
Worstep and other yarns, Chris. Anderson, Osborne-terrace, Leeds, 
Yorkshire. —26th October, 1877. 

4006. Improvements in Mopets or Apparatus for facilitating the fitting 
of articles of wearing apparel, John Henry J m, Lincoln’s-inn- 
fields, London.—A communication from Ernest Angel Delannoy, Paris. 

4008. Improvements in machines for Curtine and Presrinc SuGar into 
Cuses, William Jasper and Stephen Boushey, San Francisco, California, 

3.8. 





4010. A new apparatus for Testinc the Qus ity and ConpiTion of Ma- 
TERIALS used in the co ion of and in connection with railways, 
Frank Wirth, Frankfort-on-the-Maine, Germany.—A communication 
from Alexius von Szent Gydrgyi, Budapest, Hungary. 

4012. Improvements connec’ with Stream and other Enorves and 
Pumps, Joseph Edlyn Outridge, Egham, Surrey. 

4014. Improvements in apparatus for Feepixc Locomotive and other 
Stream BoiLers or generators, applicable also for raising and forcing 
liquids for other purposes, Edward Hamer and James Metcalfe, 
Aberystwyth, Cardiganshire, and Edward Davies, Llandinam, Mont- 
gomeryshbire.—29th October, 1877. 

4016. Improvements in Sarery Vatves, Alexander Orme, Caledonian- 
road, London. 

4018. Improvements in Rartway Covpiines, Gerard Wenzeslaus von 
Nawrocki, Koch-strasse, Berlin.—A communication from Gottfried 
Daniel Theegarten, Muelheim-on-the-Rhine, Germany. 

4019. Improvements in Dryise Apraratus for scientific and chemical 
purposes, Frank Wirth, Frankfort-on-the-Maine, Germany.—A commu- 
nication from George Crespel, Frankfort-on-the-Maine, Gerniany. 

4020. An improved construction of Srixpve for lock furniture and cup- 
board turns, John Hemens, New Kent-road, London. 

4022. Improvements in Bott Inpicators, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from George Crespel, Frankfort- 
on-the-Maine, Germany. 

4026. Improvements in the Permanent Way of railways, John Paterson 
Smith, Glasgow. 

4028. Improvements in Pumps, Edward Thomas Hughes, Chancery-lane, 
London.—A communication from Heinrich Berg, Meinhardt, Germany. 

4030. Improvements in Prerparep Siac Woop for buildings, fire and 
sound proofing, and other technical purposes, Charles Baatech, New- 
castle-street, Farringdon-street, London. 

4032. Improvements in machinery for Hutiixe Corres, and for sepa- 
rating the hulls and refuse materials, John Hyde Pendleton, Brooklyn, 
New York, U.S.—30th October, 1877. 

4036. Improvements in ELectrric Apparatus for applying railway brakes, 
Henry Arthur Dibbin, Hullaton, Leicestershire. 

4037. Storprinc Raitway Trains nearly instantaneously by a new con- 
tinuous railway brake, Zéphire uu-Lafontaine, Peter-street, 
St. James, London. 

4038. Improvements in Buckets, Cans, and other metallic vessels or 
——— Harry Jones Harman, Queen Victoria-street, London. 

4040. Improvements in and aneagy & machines for Pickine and Burrine 
Woot and other fibres, William Phillips Thompson, Lord-street, Liver- 

l.—A communication from Charles G. Sargent and Frederick G. 
mt, Westford, Massachusetts, U.S. 

4044. Imrovements in apparatus or machinery for Securine the Soxes of 
Boots and Sxoes upon their uppers, William Robert Lake, Southamp- 
ton- buildings, London.—A communication from Joseph Symonds 
Foster, Salem, Massachusetts, U.S. 

4046, Imp its in f of Lacep For Sxrxs, Friedrich Erler, 
Leipzig, Saxony. 

4048. =. <7 'y for PLanixe Boarps of various thick- 
nesses, widths, and lengths, and in revolving discs or cutters for cutting 
and squaring off the surplus parts of boxes or cases, or for other like 

poses, , Macclesfield-street, es mmo and Robert 
aan Hertford-road, De Beauvoir Town, M X. 

4050. Improvements in the process of and apparatus for ConcrETEe 
Butipno, Edward Thomas Wakefield, Harrow-on-the-Hill, Middlesex. 
— 3lst October, 1877. 
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4054. Improvements in Spikes, NaiLs, and other similar articles, and in 
gg used for similar purposes, John Emil Bennett, Sheffield, York- 
shire, 

4056. Improvements in Perroteum or Hyprocarson CooKkina and 
Heating Sroves and lanterns, David Pitcairn Wright and William 
Randle, Birmingham. 

4058. Improvements in the construction of Mera Houses or BuILpINGs, 
Samuel Sharrock, South Bank, Oakleigh ark, Middlesex. 

4060. An improved Harvestinc Macuine, Edward Pimerose Howard 
Vaughan, FC.8., Chancery-lane, London —A communication from 
Orville Cooley and Myrom M. Oliver, Brockport, Monroe, and Steven 
kK. Sherwood, Conesus, Livingstone, New York, U.S. 

4062. Improvements in the manufacture of ANiMAL and VecrTaBLe Foop 
PReParations, Campbell Morfit, Southampton-buildings, London. 

4064. Improvements in the manufacture of Ice and in apparatus employed 
therein, Jobn a Chelsea, London. 

4065. Improvements in RerrRicERATING or PropucinG CoLp, and in appa- 
ratus employed therein, John Gamgee, Chelsea, London. 

4067. An apparatus for Ligurinc RatLway Carriaces and Vessets with 
Compressep Gas, rg Brock, Vienna,—1st November, 1877. 

4068. Improvements in SkyLieut and Sasu-sars and in the glazing of the 
same, John eye Hackney-road, London. 

4070. Improvements in the manufacture of Parer known as copying 
paper, applicable for writing and printing on, Frederic Bardo, Lower 
Norwood, Surrey. 

4072. An improved wrought iron or steel SLeerer for railway or tramway 
pe , and an rere method of isis rail to same, Robert 

aillie, London-yard, Isle of Dogs, Poplar, Middlesex. 

4076. Improvements in Tachomerexs or apparatus for measuring the 
velocity of rotary shafts, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Buss, Sombart, and Company, Magde- 
burg, Germany. 

4078. Improvements in and appertaining to Sears, Forms, or BENCHES 
and Desks, or tables in connection therewith, for use for scholastic and 
other like purposes, and in part applicable to seats gencrally, Thomas 
Mellard Reade, Liverpool. 

4080. Improvements in the construction of Locomotive Excines and 
Carr14Ges, and in the combination of the parts thereof, John James 
Turner, Salisbury-strect, Strand, London 

4082. Improvements in apparatus for ConrroLiina Raitway Pornts and 
Sianas, Henry Oakden Fisher, Cardiff. 

4084. Imguovensents in Raitway Rotuine Stock, Edward Goodman She- 

s 





5 rr Surrey. 

4085. Improvements in the manufacture of Tivena. Gum, and in its use 
for stiffening, adhesive, and g g purposes, John Thomas Way, 
Russell-road, Kensington, London. 

4086. Improvements in apparatus for Heatine and CrrcuLaTinc WATER, 
William Dillworth, Preston.—2nd November, 1877. 

4999. A Dismemprator for fluur mills, Carl Pieper, Berlin.—A communi- 
cation from August Nagel and Reinhold Kaemp, Hamburgh.—5th No- 
vember, 1877. 

4141. Impr in 'y or apparatus for FirreRino or PRESSING 
Semi-rLutps and other matter, William Needham, James Kite, and 
James Kite, jun., Vauxhall, London. 

4143. Improvements in machinery for CurrxG Strong, slate, marble, and 
other similar substances, Charles Mansfield Lloyd, Nine Elms, Surrey. 

4145. Improvements in Sprixg or Evasric Borroms for Bens, berths, 

hes, or other appli for lying or reclining upon, Richard Hunt, 
Liverpool. 

4147. Improvements in apparatus for CLeaninc Tap_e CuTLery, John 
Edward Beanland, Bradford, Yorkshire. 

4149. Improvements in the SepaRatino or Spiitrinc of Warr YARN into 
single chains or webs after dyeing, washing, or bleaching, and in the 
machinery or apparatus engaged therefor, Andrew Mungall, Dalmar- 
nock Dyeworks, Glasgow. 

4151. Improvements in machinery or apparatus for BenpinG ANGLE IRON 
into curvilinear forms suitable for the manufacture of horseshoes and 
other purposes, Edward Griffith Brewer, Chancery lane, London.—A 
communication from John Douglass Billings, New York, U.S. 

4153. An improved preparation of materials for Pavinc Roaps, applicable 
also for the manufacture of drain pipes, John Collins Russell, Kensing- 
ton, London 

4155. Improvements in machinery for Corrina Coat, Andrew Knowles, 
Manchester, and David Greig, Steam Plough Works, Leeds. 

4157. Improvements in Surrtyine Water to Grinpstoyes, John Craig 
and Frederick Leonardt, Birmingham. 

4159. Improvements in means or apparatus employed in Huskine and 
otherwise decorticating and polishing Rice and other kinds of grain 
and seeds, James Henry Channing Martin, Thornleigh, Upper Clapton, 
Middlesex. 

4161. Improvements in Beps for hospital and similar purposes, John 
Lineham Hodgkins, Beverley-road, Barnes Common, Surrey.—7th No- 
vember, 1877. 

4165. Improvements in Sream Hycines and water engines, Thomas 
Charles Watts, Leadenhall-street, London. 

4167. An improved Warcn, Auguste Livache, Geneve, Switzerland. 

4169. Improvements in machinery or apparatus for the manufacture of 
Boots and S#ors, Thomas Cowburn, Bristol. 

4171. Lmprovements in the construction of Wixpow-rasteners, William 
Henry Ashworth, Baxenden, Lancashire. 

4175. Improvements in compound surface condensing Marine Stream 
Exoines, James Brownlee and David Rowan, G iw. 

4177. Improvements in Spinnine Macuiyery, Alexander Browne, South- 
ampton-buildings, London.— A communication from Felix Benoist, 
Jules Benoist, and Magloire Jules César Ponlain, Paris. 

4179. Improvements in the manufacture of Iron and Sree, William 
Haslewood Barmont, Openshaw, Manchester. 

4181. An improved machine for PLoveutne and similar agricultural pur- 
poses, Henry Bickerton Greenwood, Monmouth-road, Bayswater, [. 
don.—A communication from Thomas Bond, New York, U.S.—8th 
November, 1877. 

4183. Improvements in machinery and apparatus applicable to Twist 
Lace Macutves, and the fabrics produced thereon, William Tillson, 
Nottingham. 

4185. Improvements in the manufacture of Crare, Edmund Phillips and 
Samuel Howard Kay, Cheadle. Staffordshire. 

4187. Certain improvements in Tin Vessets for packing and preservin 

ts and other materials, fluids, or substances, Charles Copland, 
<ingston-upon Hull. 

4189. Fnpeoveatcnte in Bats for rackets and other similar games, Samuel 
Watkins Trimmings, Holloway, London. 

4191. Improvements in the manufacture ef Iypian Tursans, William 
Merritt Apcar Gillan, Mansion House-buildings, London. 

4193. A new or improved machine for Empossina and Prerarino Parer 
or other fabric, Walter Alfred Barlow, St. Paul’s-chur-byard, London. — 
A communication from Carl Louis Nagel, Brooklyn, New York, U.S. 

4195. improvements in Suurt.es for sewing machines, John Morten, 
Glasgow. 

4197. Improvements in the OnnamentaTion of ArticLes of goldsmiths’ 
and silversmiths’ manufacture, William Hayes and Harry Hayes, Bir- 
mingham. 

1203, Improvements in the manufacture of certain parts of the furniture 
of Umpre.ias, parasols, and walking-sticks, Robert Harrington, Bir- 
minghaim. 

4025, An improved Buckie, William Robert Lake, Southampton-build- 
ings, London.—A communication from Henri Victor Mussel, Paris.— 
9th Noveuber, 1877. 

4207. Improvements in Measuginc, Revorpinc, and Inpicatinc the 
passage of air through mines, sewers, and tunnels, and in apparatus 
therefor, Henry Hull, Rainhill, Lancashire. 

4209. Improvements in Warer-power EnciNes for driving and reversing 
the motion of machinery, Henry Alexander Binns, Galway. 

4211. Animproved PaLataBLe Episie, Edward Foulger, Quality-court, 
Chancery-lane, London. 

4213. Improvements in the manufacture of the Heap and Foor Raizs of 
MsrTALLic BepsTgeaps, cots, and couches, and other metallic rails, 
Rowland Francis Heath, Birmingham. 

4215. Improvements in Brerech-LoADING 
Woodward, Birmingham. 

4217. Improvements in Meters for measuring liquids, Gerard Wenzeslaus 
von Nawrocki, Berlin. —A communication from Louis Britse, Char- 
lottenburg, Berlin. —10th November, 1877. 

4221. Improvements in the manufacture of Dress Trimminos, Conrad 
Bach, Lawrence-lane, London. 

4223. Improvements in Winpow Fasteners, Herbert Dickinson, Bath- 
buildings, Huddersfield, Yorkshire. 

4225. Improvements in the application of Fry-comes or Dorrers to 
carding engines, John Henry Leather, Checkheaton, and William 
Whalley, Saltaire, near Bradford, Yorkshire. 

4229. An improved apparatus fur AuTOMATICALLY Fexepinc Lamps with 
Ow or spirit, George Stubbs Clements and George Thomas Lasham, 
Grove Vale, East Dulwich, Surrey.—12th November, 1877. 

4231. A new or improved compound for Batcuine Jute or analogous 
fibrous substances, William Stewart, Dundee. 

4233. eet in Srays and Corsets, William Thomas, Cheapside, 

mdon. 

4237. oe in apparatus or means for TRANSMITTING PowWER, 
applicable also to the raising, lowering, moving, or ———- of 
heavy bodies, Daniel Mills, Birmingham,—A communication from John 
T. Hawkins, Salisbury, Vermont, U.S. 

4239. Improvements in and relating to machinery for Composinc and 
Distriputinoe Type, William Phillips Thompson, Lord-street, Liverpool. 
--A communication from M. Isidore Delcambre, Paris. 
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4241. Improvements in ngohitney for Winpinc, Dovsiine, and Twistine 
Yarn or THREAD, John Boyd, Shettleston, Lanark shire, N.B. 

4243. Improvements in means or apparatus for [nsERTING and SecURING 
Paper-FASTENERS, Bristow Hunt, Serle-street, Lincoln’s-inn, London 
—A communication from Henry Renno Heyl, Philadeiphia, Pennsyl- 
vania, U 8. 

4245. Improvements in Connectinc Om and Spirit Lamps with their 
PriLiars or Sranps, Edward Baller, Birmingham. 

1247. Improvements in apparatus for the mauufacture of Peat Bricks, 
Friedrich Hack, Lauenburg, Elbe, Germany. 

4249, Improvements in GAS-REGULATORS, Henry Edward Newton, Uhan- 
cery-lane, London.—A communication from Thomas Henry Haynes, 
Paul's Wharf, London. 

4251. 8 in apy for Lusricatine the cylinders of steam 

pmo and other purposes, George Maule Marchant, Huddersfield, 
Yorkshire.—13th November, 1877. 

4253. An improved Hay-rick machine, John Kent, Bothwell, Lanark- 
shire, N.B. 

4255. Improvements in the means of Arracuine Pick HanDves or helves 
to the Pick Heap or other tool, Thomas Warsop, Clifton-terrace, 
Queen’s-walk, Nottingham. 

4257. Improvements in the manufacture of Poinrs and Swircnes for 
railways, and in the machinery or apparatus employed in such manu- 
facture, George Henry Fish, Manchester. 

4259. Imp in 'y for, and in the mode of Ticurentno 
Bave Tes, also in bale ties, Herbert John Haddan, Strand, London.— 
A communication from Samuel J. Chapman and Daniel 8. Silcox, 
Charleston, South Carolina, U.S. 

4261. Improvements in Ironinc Macutnes, Henry Edward Newton, 
Pencer: -lane, London. — A communication from Thomas Shires 
Wiler, Albany, New York, U.S. 

4263, Impcovements in apparatus connected with the Sroprers of 
Borrves and jars, James Cooper, Huddersfield, Yorkshire, and Charles 
Henry Pugb, Birmingham. 

4265. Improvements in the means of Securtne the Pornts of railway 
crossings, Capper, Alma-road, St. Albans, 

4267. An improved IkoninG Macntye, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Wilhelm Henrici, Heidel- 
berg, Germany.—1l4th November, 1877. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


4252. Impro ts in the production of ComBUSTIBLE Gases and in the 
construction and arrang t of to be ed therefor, 
Edward Primrose Howard Vaughan, “E.CS., Chancery-lane, London. — 
A communication from Carl Adolf Grabe, Berlin, Germany.—l4th 
November, 1877. 

4284. Animproved hine for the ture of Pressep and Mou_pEp 
Brocks and Bricks, and for similar purposes, William Robert Lake, 
Southampton-buildings, London.—A communication from Henry Clark 
Sergent and Edward Stanly, New York, U.8.—15th November, 1877. 
4291. A new or improved appliance for Measurino CLora and other ma- 
terials and fabrics measured by length, and for registering the length 
measured, Peter Jensen, Chancery-lane, London.—A communication 
from Nils "Moden, Stockholm. Pays wf cam Piang 1877. 

4312. Improvements in hi for Crimpinc LEATHER 
and other materials for boots. pos shoes and other articles, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A tion from 














2872. Currine, &c., Matcues, &c,, Gabriel Pernet-Jouffroy, Boulevard de 
Strasbourg, Paris. 
ap Se em Furwaces, George Hatton, Kidderminster, Worcester- 


2878, ‘Gehan Evoines, Eustace Wigzell and Joseph Pollit, Sowerby Bridge, 
York.—27th July, 1877. 

285. ARRIVING at the Resutts of ea rg 98 &c., Join Sawyer, 
Adelaide-place, London Bridge.—28’h July, 1877. 

2907. TiLLs, George Robert Geldard, Adee 80th July, 1877. 

2930. Sroprerine Bortces, William ‘Robert Lake, 8 
London, A ication from } Agnel and Co. 

8934. Evecrric Lamps, Alexahder Melville Clark, Chancery-lane, London. 
oe communication frum Siegfried Marcus and Bela Egyger.—31st July, 
187 

3019. Firrerina Liquips, &c., Francois Alcide Bonnefin, Llverpool-street, 
King’s-cross.—sth August, 1¢7 7. 

3944. Wanmine, &., Pavition and other Hospirars, &c., William 
Mather, Salford, —9/h August, 1877. 

8092. SpLitTinG Stone, &c., Gerard Wenzeslaus von Nawrocki, Berlin.— 
—A communication frum Gottlieb Johannes Schinidt.—1ith August, 


1877. 

3111. Compressino, &c., Hay, &c., Maxime Lahaussois, Paris.—15th 
August, 1877. 

3127. Automatic Figure or Toy, John Garrett Tongue, Southampton- 
+ aaa London, — A communication from Elie Martin.—16th August, 








ens and Wet Sinkino, William Mather, Salford.—22nd August, 


$195. Rearinc and Mowineo MACHINES, William James Burgess and 
Charles Thomas Burgess, Brentwood,—23rd August, 1877. 

$261. Hypravtic TipPine APPARATUS, | bag me Denton Abel, coatenaice- 
buildings, London.—A from C Mines de 
Houille de leah 

8265. SeLr-acrine Trouser and Watstcoat  ibielt Gustavus Adol- 
phus Kino, High Holborn, London.—Partly a communication from 
Charies F. Haider.—28¢h August, 1877. 

=. BREECH-LOADING Fire-arMs, William Soper, Reading.—3lst August, 

77. 

3425. Iron and Street, Jacob Geoghegan Willans, St. Stephen’s-crescent, 
Bayswater, London, and William Henri Willans, Havelock-street, Shef- 
field. —1112 September, 1877. 

3484. Sprnnine and Dovs.ine, John Albert Bright, Rochdale.—A commu- 
nication from Joseph M. Pusey, Lea Pusey, and Edward Pusey.—15th 
September, 1877. 

2637. AntirimaL Leataer, Willlam Rabley, Edmund Hawthorn Mickle- 
wood, and George Pearson Friend, Plymouth.—18th September, 1877. 

3601. Macnines for Borne, &c., William Ford Smith and Arthur 
oye oe | Salford.—26th September, 1877. 

8651. Gas Meter Inpices, George Joslin, Beverley-road, Colchester.—1st 
October, 1877. 

3722, PRODUCING a TEMPORARY Vacuum, &c., George Rodger, Barrow-in- 
Furness, Lancashire.—8th October, 1877. 

8885. Common and Surapner Suerrs, &c., Robert Hadfield, Sheffield.— 

October, 1877. 

3933. SELF BINDER for Hotpinc Detacned Papers, Josiah Pumphrey, 
Birmingham. 

3935. 





: — Drains, &c., Robert Meldrum, Edinburgh.—24th Octo- 





Samuel W. Jamison, Brooklyn, New York, U.S.—17th November, 1877. 


Patents on which the Stamp Duty of £50 has been Paid. 


4174. Reapine and Mowimno Macuines, Richard Hornsby, James Edwin 
Phillips, John Innocent, and George Thomas Rutter, Grantham.—4th 
December, 1874. 

4002, Setr-actine Tempces for Looms, Philip G ldschmidt, Manchester, 
and James Chambers, Bury, L 21st Ne ber, 1874 
4007. Heexs of Boors and Suoers, John Ward Jones, Satan, London. 

—2lst November, 1874. 

4016. Prerantne Fax, &c., Thomas Stuart Kennedy, Leeds.—28rd Novem- 
ber, 1874, 

4017. Preparise, &c., Hemp, &c., Henry Walton Whitehead, Holbeck, 
Leeds. —28rd Nov ember, 1874. 

4024. EXTINGUISHING Fires, William Henry Thompson, Oxton, Cheshire. 
—23rd November, 1874. 

4052. Inontneo Articles of Wearinc ApparEL, Henry Edward Newton, 
Chancery-lane, London.—25th November, 1874. 

4060. Cuatrs, Edwin James Grice, Newport, Monmouthshire. — 26th 
November, 1874. 

4074. Knittixe MACHINFRY, —_ William Lamb and Samuel Lowe, Not- 
tingbam.—27th November, 187 

4094. ExTractine Juice, &e., no Socar Cane, George Walters Risien, 
Water-street, Liverpool. —30th November, 1874 

6999. Grate-Backs, George Livermore Sheniand, Stretford-road, Man- 
chester. —2lst November, 1874. 

4117. Treatment of Fire, &c., Carl Heinrich Roeckmer, Newcastle-on- 


Tyne.— 1st December, 1874. 

4161. Horse Naus, John Albert Huggett, Ferndale-road, Clapham, 
Surrey.—3rd December, 1874. 

4015, ATTACHMENT to PraNorortes, Henri Adrien Bonneville, Piccadilly, 
London.—23rd November, 1874. 

4107, Funwaces for Sream Boicers, John Aiken Salmon, Manchester.— 


30th November, 1874 
4029, LEATHER-CL oTH, &c., Thomas Thomson, Glasgow.—24th November, 
1874. 


4007. Naits, Bupps, Sprics, and Rivers, Peter Purdie, Glasgow.—27th 
November, 1874. 

4042. Sarety Apparatvs for Lirts, &c. , Henry Albert Davis, Appleby- 
road, Dalston, London. — 24th November, 1874. 

4053. Hicu and Low Pressure Steam Enotves, George Haseltine, South- 
ampton-buildings, London.—v5th November, 1874. 

4066. Twist Lace Macuines, George John Newton, Old Radford, Not- 
tingham.—27th November, 1874. 








Patents on which the Stamp Duty of £100 has been Paid. 


0070. Borries, Hiram Codd, Park-place, Caledonian-road, London. —24th 

* November, 1870. 

3143. SHeer Mera Ev Bows, &c., for Pipes, &c., George Haseltine, South- 
ampton-buildings, London. — 30th November, 1870. 

3188. Buttons, George Haseltine, 8 buildi 
December, 1870. 

8075. Manuvacture of Fences, &c., Henry Henson Henson, Laurence 
Pountney-lane, London.—24ta November, 1870. 

3104. ASCERTAINING the BREAKING STRAIN of Concrete, &c., Vitale 
Domenico de Michele, Weybridge.— 26th November, 1870. 

$124. Lockine, &e., the Hanp Levers of Rathway Pornrs, &c., William 
Buck, Upper Tooting, Surrey. —29th Noveraber, 1870. 

3117. Avromatic v ENTILATOR, &c., Beujamin Joseph Barnard Mills, 
South t London.—28th Novenber, 1870 

$191. Spins, &c , James Johnson, Over Darwen, John Lowe and Joseph 
Fowler, Bolton. —bth December, 1870. 


London.—3rd 








Notices of Intention to Proceed with Patents. 


2696. TeLe@rarn Apparatus, Laurentius Garlander, Stockholm. 

2697. Puriryinc Ozone, William Robert Lake, Southampton-buildings, 
London.—A communication from Frederick William Bartlett.—12th 
July, 1877. 

2700. Gear Wueets, James Graham Grey, QueenjVictoria-strect, London. 
—13th July, 1877 

2710. Avromatic Gas Licurer, William Morgan-Brown, Southampton- 
buildings, London,—A communication from Kasimir Vogel.—1l4th July, 
1877. 

2719. RaiLway Brakes, Joseph Theodore Dann, Stockwell Park-road, 
Brixton, currey,—A omeamentantion from Mare Chambrier. 

2780. Recorpine Surp’s Course, Anthon 8 Cc h Den- 


3956, < ee John Henry Johnson, ee s-inn-fields, London.—A 
tion f from Frederick Reese.—25th October, 1877. 

3966. Drvinc, &c., Sizep Worstep, &c., Chris ‘Anderson, Osborne-ter- 
race, Leeds.—2 6th October, 1877. 

4001. Suear, Henry Meyer, "Bow, London, 

4014. Feepine Locomotives, &c., Edward Hamar and James Metcalfe, 
Aberystwyth, ‘and Edward Davies, Li Yy.—29th 
October, 1877. 

40° +M, Sertine the Teeru of Saws, Duncan Boss, aes — lst October, 
1 





4068, SKYLIG ats, &c., John Rawlings, Hackney road, London 

4071. CONDENSING, &e., Gas, &c., Thos. Nesham Kirkham, Abingdon- 
street, Westminster, David Hulett, High Holborn, London, and 
Saml. Chandler, Newington Causeway, Surrey. 

4076. TacnomETERS, John Henry Johnson, Linepin’ 's-inn-fields, London. — 
A communication from Buss, Sombart, and Com: 

4080. Locomotive Enorngs, &c., John James Turner, Salisbury-street, 
Strand, London.—2nd November, 1877. 

4127. WorkING Brakes, George Westi build- 
ings, London.—6th November, 1877. 

4141. Fitrerine, «c., Semi-rLuips, <c., William Needham, James Kite, 
and James Kite, jun., Vauxhall, Surrey. 

4158. Pavine Roaps, John Collins Russell, Kensington, London. 

4159. Husxrne, &c., Rice, &c., James Henry Channing Martin, Thorn- 
leigh, Upper Clapton, Middlesex.—7th November, 1877. 

4171. Wixpow Fasteyers, William Henry Ashworth, Baxenden, Lanca- 
shire.—8th November, 1877. 

4183. Twist Lace Mactines, William Tilson, Nottingham. 

r meng for Rackets, &c, Samuel Watkins Trimmings, Holloway, 

ndon 

4195. Suurries, John Morton, Glasgow.—%th November, 1877. 

4283. Stays and Corsets, William Thomas, Cheapside, London. 

4237. TRANSMITTING Power, &c., Daniel Mills, Birmingham.—A commu- 
nication from John T. Hawkins. 

4241. Winpino, &c., YARN or + - John Boyd, Shettleston, Lanark- 
shire, N.B —13th "November, 1 

4252. Propuction of voted Rha GasEs, Edward Primerose Howard 
— Chancery-lane, London.—A communication from Carl Adolf 
Gro 

4261. InoninG Macuines, Henry Edward Newton, Chancery-lane, 
don.—A communication from Thomas Shires Wiles. 

4263. Sroprers of Bo1TLes, &e., James te ~ Trane and Charles 
Henry Pugh, Birming thn 

4284. Pressep and MouLpED Buocks, &e., Willian Robert Lake, South- 
ampton-buil . London.—A communication from Henry Clark Ser- 
geant and Edward Stanly Stokes.—15th November, 1877. 

4312. Crimping LeatHer, John Henry Jobnson, Lincoln’s-inn-fields, 
London.—A communication from Samuel W. Jamison.—17th November, 
al 
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ns having an interest in o; g any one of such applications 

shoul leave particulars in writing of their objections to such aj ion at 

- office of the Commissioners of Patents within twenty-one days after 
te. 





List of Specifications published during the week ending 
24th November, 18777. 








1095, 2d.; 1184, 2d.; 1173, Gd.; 1254, Gd.; 1282, 2d.; 1317, 2d.; 1333, 2d. 
1437, 4d.; 1442, 4d.; 1446, 2d.; 1453, 6d.; 1461, 6d.; 1476, Sd. ; 1477, 6d.; 
1481, 6d.; 1482, Sd.; 1483, Sd.; 1484, 6d.; 1487, Gd.; 1488, 6d.; 1490, 1s.; 
1491, 6d.; 1492, 6d.: 1493, 6d.: 1502, 2d.; 1503, 8d.; 1505, 4d.: 1508, 8d.; 
1509, 6d.; 1510, 6d.; 1517, 4d.; 1518, 1s.; 1519, 6d.; 1521, 6d.; 1522, 6d.; 
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mark.—A communication from Frederik Alsing and ‘Harald Sachmann. 
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Tees.—A communication from James Bowron, sen., and Albert Living- 
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4825. Warkine-stick Guys, A. M. Clark.—Dated i3th December, 1876.— 
(A communication.) 1s. 

The hollow stick is made in two parts, one forming the handle, with 
breech mechanism in an internal tube, comprising spiral spring, and cord 
or chain id the like) to —o it, and cock the gun. The other part 
contains the barrel, and has a cartridge-case extractor at the breech end. 
The breech tube extends some way into the barrel Lage! of the stick and 
encloses, and is connected to the l. permi of telescopic move- 
ment for insertion of the cartridge. When the stick is used as a — 
shooter the knob handle is unscrewed, and cord and spring detached from 
the striker, which can then be projected against the cartridge by blowing. 
A method of rapidly connecting ery ee es means of a double 
bayonet ep a rod which projects from the han to indicate when 
the cane is loaded, also cartridge extractors, &c., are reonthoel. 

5022. Sirrine anp prune Semotina AND Grits, 4. M. Clark.— 
Dated —(A communication, pan A 10d, 
A long casing is divided into a number of double hoppers (separated 








by narrow intervals) to receive the sifted and sorted semolina, and 

discharge it through spouts below ; a fan at one end sends a blast throu, 

the casing, Above the hopperis a sieve of silk vr skin (pertoratod), 

which receives the material at one end through a hopper and distributing 

roller, after grinding and bolting, and which is vibrated by two connect- 
ing rods from an eccentric shaft, the return movement being assisted by 
spring rods, so as to dmg a jerking motion. 

5042. Motor ari . D. Abel.—Dated 29th December, 1876.—(A 
communication.) 

This consists of Your opiltuaare with piston rods connected radially to 
one central crank. They are single acting, and steam at full pressure 
enters two of the cylinders, and after doing duty therein goes into two 
others diametrically opposite the first two (the second pair are larger). 
An extension of the crank pin takes into a disc on a spindle which has a 
toothed pinion driving a toothed wheel twice its diameter on the spindle 
of a rotary valve which fits in aconical casing. The valve and casing 
have duplicate sets of openings, passages, &c., to distribute the steam as 
described. 

1221. Ventitatinc BuiLpincs, HeaTING AND Cooine Air, &e., A. B. 
vay pe E. Banister.—Dated 28th March, 1877.—(Not proceeded 
with 

In a heating chamber behind the fireplace is placed an air chamber, 
which receives air from the atmosphere, and discharges it through pipes 
opening at various parts of the room or building. 

1222. Non-intoxicaTixe jee, T. Hogben.—Dated 28th March, 1877,— 
(Not proceeded with.) 

This consists of grape, tm orange, or lime juice, flavoured with malt, 
hop, or Peruvian bark tonic, and with spice or peels. A liquid prepara- 
tion of phosphorus is added. The whole is kept from fermentation by 
an injection of salicylic acid. 

1223. » ae prepare Licutine Gas, 
187 

The gas is caused to enter at a reduced pressure through a perforated 
pipe, among cotton wick saturated with carburetting liquid wound upon 
metal frames, partitions being provided to separate the frames from 
each other, so as to cause the gas to pass in close contact with the 
saturated wick on each frame before escaping through the outlet. 

2313. Battoons, W. R. Loke,—Dated 13th June, 1877.—(A communication. 
(Complete.) 4d. 

An annular oe is connected above with the netting or other 

att of dary smaller balloon, and low with the 
suspending cords of the car. The distance between the balloons can be 
altered by the aeronaut operating a rope which proceeds from the upper 
balloon, through the lower, to the car; thus for descent he pulls the upper 

one down, &e, 

907. carnaes 'CarriaGE Doors, S. Firth and J. Kaye.—Dated 7th 
March, 1877. 6d. 

This relates to use of rods and levers or other gear for unfastening 
carriage doors from some interior part of the carriage. An index 
— in the interior shows at a glance whether the door is secured or 


G. A. Sirié.—Dated 28th March, 





cor. YARNS OR THREADS, G. A. 8. Schott.—Dated 10th March, 1877 6d. 

An uneven or *‘slub yarn’ “(with alternately thick and thinner places), 
is produced by ¢.g., making the back rollers of the roving or spinning 
frame to revolve and stand at regular intervals by means of a ratchet or 
catch wheel or equivalent. A combined twist is formed of continuous 
ground yarn with which the slub yarn is so twisted that the soft thick 
places (slubs) of the slub yarn form tufts on the other. A greater length 
of the top or slub yarn is delivered in the twisting machine (No. 262, of 
1867), with a shorter length of the ground yarn, the two sets of delivery 
rollers being geared at different speeds. 


993. Consumine Smoxr, &c., S. R. Smyth.—Dated 13th March, 1877. 8d. 

This consists In a arranging & series of flanged tubes from one fire-box to 
another. These convey the smoke, &c., from one fire-box to the next, 
where it is consumed. The damper of the fire-box is closed, so that the 
waste products have no other outlet but these “ fire tubes,” 


1014. Paper Baas, C. Harris and S. Fletcher.—Dated 14th March, 1877. 


This relates to improvements on No. 2804 of 1873, and to manufacture 
of rectangular bottomed bags. Both blades of the cutting-off shears are 
made to oscillate. A reciprocating pointed plate is applied to the gauge 
plate; and immediately the cutting-off blades retire, this advances to 
support the upper side of the mouth of the paper tube during action of 
the folding mechanism, while the lower side is pressed down and caused 
to gape by a tongue attached to the plate. The folding mechanism con- 
sists of a pair of diagonal folders acting simultaneously and at right 
angles to each other ; they fold under the cut-off edge of the paper tube, 
so that such edges meet together and overlap on the under side of the 
tube but at right angles to their original position. A lower folder which 
acts at right angles to the length of the paper tube, now first creases, and, 
after letting the diagonal folders retire, folds over a part on the under 
side so as to be met in the centre by the front of the paper tube, which is 
next brought round and folded over by the action of a top folder. 


1072. Tramway Cars, 4. M. Clork.—Dated 16th March, 1877.—(A coni- 
munication.) 8d. 

The four brake blocks are located between the two pairs of wheels, 
being fixed to the ends of two cross bars, connected by rods toa 
horizontal lever ; wheel guards and scrapers are placed in front of the 
wheels. The driver's platform is enclosed on all sides (and the pairs of 
dours used for this may be made transferable from one platform to 
another). Lamps are made with channels from the atmosphere outside 
the car, and a cavity in the floor of the lamp box, with dish for the oil 
drip ; also a shield within the smoke stack to prevent down draught 
therein. Of three bell cords in the car, the central highest one is for use 
of the driver and conductor, the others at the sides for the passengers to 

icate with the duct only. Doors are hung by sheaves run- 
ning between overhead rails, partly above and partly at one side of the 
door frame ; they may be arranged to be opened by the driver. The pole 
is made adjustable at different heights to suit the horses. 


1073. Frre-ESCAPE AND Lappers, G. 0. Murray.— Dated 16th March, 1877. 





This consists of an extensible frame made on the principle of lazy tongs, 
anc supporting the canvas tube cr shoot or the rungs of the ladder or 
both. In the fire-escape there are two side frames with cross bars, 
hoops for the canvas skoots, &c. The apparatus (which is on wheels) is 
raised and lowered by means of a screw shaft working through a nut in a 
cross bar (sliding in guides), which unites two of the lowermost levers of 
the side frames, the other two being jointed to the base or working in 
slides also. 

1080. Brakes ror Raitway Wacons, &., A. Budenberg.—Dated lith 
March, 1877.—(A communication.) 

A shaft mounted horizontally under the body of the wagon has at one 
end a weighted hand lever and spring paw! taking into ratchet teeth in 
a stationary bracket. At its other end, it has a double cam of hard 
wood, which, on pushing the hand lever iv the contrary direction to that 
of the travelling, is brought into contact with the tire and wedges itself 
fast, the spring pawl preventing its return. 


1082. Sprinc Loapep Savery Vatves, 4. E. Seaton and J. G. Cameron.— 
Dated 17th March, 1877. 

The under side of the valve is made concave; the bearing is on this 
concave surface, and there is a corresponding convex seat on the outer 
edge of the oritice ; the inner surface is cylindrical, conical, or trumpet 
mouthed. A guiding ring loosely embraces the valve, and the flow of 
steam from the issuing oritice causes a current of air to flow from the 
spring chamber and ventilate it ; the current also causes partial vacuum 
above the valve, so that it is more readily lifted; on a given lift being 
reached, the steam stops this current. In one arrangement, the spring is 
enclosed in a casing filled with tallow, oil, glycerine, or the like. The 
spring chamber is made a separate casting, htted and secured to the valve 
box. The valve can be lifted at any time by means of a loose cross head 
and side levers keyed to a weigh shaft. 


1104. Batu Vatves or Cocks, W. Firmin.—Dated 20th Morch, 1877. 6d. 

This consists in forming the body of horizontal eq uilibrium ball valves 
or cocks in one piece, and ae a plug of india-rubber or the like, inserted 
through the end of the valve body, to stop the supply of water. The plug 
is firmly fixed to a bush connected to a spindle, to which the ordinary 
lever is attached. A cup leather is fixed between the bush and the 
spindle, also at the other end of the latter a small hole is formed through 
the bush and plug to admit water to the other side of the cup leather. 


1136. Locks, Sares, &c., S. Chatirood.— Dated 22nd March, 1877. 18. 
This comprises a combination or dial lock, made so that the gatings 
cannot be felt by applying surreptitious pressure to the moving parts; a 
clutch arrang' t undue pressure being put on the moving 
parts by turning of the handle by which they are actuated ; in lever locks, 
the use of compound levers so formed, that should the lock be attempted 
by applying pressure to the bolt, one part of the tumbler takes the 
pressure of the bolt, while the other moves freely with the false key or 
other instrument used, but, when acted on by its own key, it acts as a 
simple or ordinary lever ; ing locks made so that the main bolt when 
shot forward on closing of the door is itself locked and prevented moving 
back till the handle is turned, even if the spring which forced the bolt 
forward be broken ; use of an inner lock with such locks, whose bolt is 
moved at right ang! les to the traverse of the main bolt, and when locked 
obstructs its clam making safes with locks to be put in as mortice 
locks in front, the fore-ends of the locks being provided with slots to 
engage with studs fixed to the door of the safe, so as to take the strain 
fa on the lock by violence; an improved receiving or collecting 
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1224. ye HEATERS AND Stoves, W. _Morgan-Brown.—Dated 28th 
March, 1877.—(A communication.) 6d. 

consists of a cold air receiver below the grate bars ; a series of 
vertical heating pipes straight or partly curved (behind the fireplace) 
extending from the bottom of the grate basket to the roof of the fireplace; 
and a hot air receiver collecting air from all the pipes, for discharge into 
the hot air conducting tube above (this receiver forming the roof of the 
fire ). The heating pipes are D sha; 4 placed 
wii eir curved surfaces towards they have internal and 
external flanges. There is a detachable Ad, in front of the hot air 
chamber, &c. 
1225. Anima Traps, W. Morgan-Brown.—Dated 28th March, 1877.—(A 

communication. ) 

A knife blade in a horizontal position is pivotted at one end to a firm 
support. and the other end has a projection on the back of the under side 
near the point, which is caught and held by a spring catch or trigger 
coutrolled by a cord or wire from one end of a lever, to whose other end 
the bait is attached. Near its pivotted end the knife has a slot, with 
crank pin in it attached to a crank, the axis of which is attached to a 
coiled spring. The spring is wound up by turning the crank pin. When 
the animal nibbles at the bait, the trigger is released, and the knife flies 
round, killing or wounding. 

1226. Reraicexators, &., G. F. Redfern.—Dated 28th March, 1877.—(A 
communication.) 6d. 

In a railway car, ¢.g., horizontal flues are formed along the sides and in 
the roof ; they are convertible from dead to live air 5; and vice versa. 
An ice chamber is formed in the top of the car, the being contained 
in a galvanised iron tank, in the bottom of which are placed pipes for 
conveying air from end to end and back, and orgy = nyt it into cs 
The air euters through wind sails at ‘the to bh a gauze 

screen down ———. pipes inte a tank at the bottom of the car, then up 
to to the bottom of the ice chamber, whence it is discharged as stated. The 
— air - off heap tye ny preg mye nd on the air er in the 
e invention is a: dings, an exhaust pump 
is a called into use. - ™ 
1227. Cueanine Cass, H. J. Haddan.—Dated 28th March, 1877.—(4 com- 
munication.)}—{ Not proceeded with.) 2d. 

Brushes, circular or otherwise, are adjusted in frames, and work on 
casks fed up to them (by carriers, rollers, or the like) and more or less 
centred. Steam, water, and _o— or sand are used, and the 

inery may ith internal cleaning apparatus. 
1228. Firtisc Borrtes wHICH HAVE INTERNAL STOPPERS WITH 
AERATED Liquips, H. Codd.—Dated 28th March, 1877. 

The bottle with internal globular r 





nozzle is carried by a sliding fan gh ge ae tg near the bottle by springs. 
The bottle being against an elastic ring in front of the block, 
forces the latter a little, whereby a valve is opened, and quid 


enters the bottle. The air of the bottle can escape through a 
the block. The bottle is forced back (on the pressure which 
nozzle being released) by pressure of the gas and the s 


1229. Fricrion Coupiine, J. C. Newburn.—Dated 28th March, 1877.—(A 
communication.) 6d. 
on, & acombination of such with 


it to che 


This relates —* -4 ~ woode: 





an iron disc. It is mad t its, whose inner ends 
enter the drum semaine ao while their outer ends project beyond its 
periphery to receive the frictional contact of m e' 

are crosswise through 





acting ends not projected from their sockets when acted on by the teeth 
of the ratchet wi but shrouded thoroughly ; one half or so of their 
thickness only being acted on by the teeth, while their other re 


half is sunk in the metal of the pinion ; thus they cannot be bent 
transversely. These pawls may be d in tric sets to any 
desired extent. All the pawls of all the sets are arranged differently. 
1281. Sarery Gear wits Crank Motion ror S1enats, &c., J. C. Btlinger. 
—Dated 28th March, 1877.—(Not proceeded with. 
As applied to signals of railwa; points the arrangement is such that on 
a point g opened to rather than the maximum allowed wheel 
play of (say) lin., the indicator is tnetantly t cummed to “ er” till the 
t rail is within the same distance of closing, and is not fully 
turned to ‘. all right” till such point rail is well home and the‘points 
safe. A crank plate with slot is fixed to the signal rod and acted on by 
a pin on the draw bar, working in the slot. 
1233. Sunsrirvre For Hops, H. H. Terrins.—Dated 28th March, 1877. 
—(Not proceeded 2d. 
Powdered quassia and gentian are steeped in cold water twelve hor 
and the liquor drawn off and reduced one-fourth by boiling. One- 
of a powerful extract of hops is mixed with one-third of the decoction 
of = oe and one-third of the decoction of gentian, and a little 





1234. Prriricariox oF Iron AND om, J. H. Johnson.—Dated 28th 


March, 1877.—(A communication.) 4d. 

This consists in uction of ‘‘ silicon plate metal,” and . pete 
of iron containing phosphorus, by melting pig iron with the magnetic 
silicide of iron ore ; also, gocdustien of an improved cast iron or metal 
suitable for casting, by use of silicon plate metal with pig iron. 


ar Wasuixe Compounp or Soap, 7. Waller.—Dated 28th March, 1877. 


This is a compound of soap and sawdust. 
ee a pown Coat, &c.,.G. W. Blliott.—Dated 28th March, 

This consists in use of two central driving ey oy inner faces 
are coincident, while their outer form the wedge p ; these 
latter are placed segments or cheeks. The four ee cross 
section a circular figure corresponding to the drilled hole. Where the 
inclined planes terminate, all four pieces are continued outwards by 
thinner bars, beyond the "orifice, the wedge bars projecting most, and 
deviating slightly from the axial line, so > to hee an opening into 
which an additional wedge can be inserted, if required. 
1239. Supportive Porrery Ware in Kiins, &c., E. Leak and J. Edwards. 

—Dated 28th March, 1877. 8d. 

This relates to making various kinds of thimble pins and sockets 
cheaply and easily by casting the moulds of steel, Tany or other metal, 
on a chilled die of bard metal of the external sha) = oan 4 


parts. Further, te peoted ime ¢ at 
pottery ware under its bottom or 


rting sockets, sockets for supporting 
oot, instead of under its rim, x 
1240. Looms, J. Lord. —Dated 28th March, 1877. 4d. 

This relates to regulatin the tension on the warp threads. To the 
warp beam is fixed a toothed wheel gearing with a pinion on a brake 
pulley ; to the axle of the vibrator is fixeda lever connected by a rod to 
the bottom lever, the outer end of which is drawn down by a spring or 
=: the lever on the axle of the vibrator acts on a brake lever which, 

» acts on the brake pulley. When the tension on the 
aie is sufficient to depress the vibrator, the lever on its axle is 
lifted off the brake lever, thereby releasing the brake pulley, and letting 
a small portion of the warp be drawn off the beam ; and the moment the 
is slackened the spring —_ the bottom iever draws-down the 

lever on the vibrator and again applies the brake. 
1241. Trres ror Ratway Wueets, F. Wirth. —Dated 28th March, 1877.— 

(A communication.) 6d. 

The tires are formed with a conicity of 2 per cent., and are not allowed 
to wear to more than 5 per cent. cone, thus allowing but one metre of 
wear. A double mould is used to measure the shape of the turning. 
1242. eee BULKHEADS IN Iron Snips, W. Hepple.—Dated 29th March, 

18 

The bulkheads are fixed to frames formed by plates diverging from 
them, and rivetted with angle bars to the frames and floors of the ship, 
80 a8 to give elasticity, and form an air-tight or water-tight space between 
the bulkhead and the sices or floors of the ship. 
1296s. a Cranzs, &c., W. D. and 8. Priestman.—Dated 29th March, 

‘ 

A sh, ¢g., is made with two winding barrels arranged side side, 
or one above the other, working independently, and driven by ate 
wheels on the first motion shaft. This shaft may be kept continuous! 
work, while the barrels and their friction wheels run in loose si: 
bearings, which can be raised or lowered at pleasure with a cpus! lever 
connected with each barrel. When the friction wheels are thrown out of 
ape map be used to stop or retard the barrels. The arrangement 

specially adapted for self-acting lifting buckets. 

1244. Cieaninc Ores, D. Burns -—Dated 29th March, 1877. 6d. 

This consist of a series of, say, three hutches or boxes arranged in step 
formation, ‘and each divided by a horizontal perforated plate (for sup- 
porting the crude mineral) into two compartments, the leer one my = 
the deeper, and conical below, with a valve to let the cleansed ore f 
through. A water pipe or chamber extends along the row of boxes under 
the level of the sieves, and from it water — a enters each box 
through a longitudinal aperture, opened and closed by a rod from a crank 
ahaft above ; it has thus a — action in the boxes successively, and 
it percolates the sieve, cleansing the mineral. 





tO06. Bows Bortnc MACHINERY FOR wpe) T. W. Asquith and R. D. Bain 
proceeded with 


Dated 29th — 1877.—(Not 
The boring through and sup} within the axle of a 

chain wheel, carried i- the carrier and driven by a similar wheel on this, 

to which motion is given by a winch handle. Two keys from the interior 

of the hollow axle fit loosely into keyways on the boring shaft. The feed 

motion is supplied by a box nut on the inner side of the carrier. 

1246. ee Distitiation oF Coa, &c., W. Young.—Dated 29th 

Mach, 1877. 


which carries the channellin, ah knife is in its vertical movement entirely 


independent of the feed w the depth of the cut depend: age © 
the extent to which the knife brojects beyond the end of the ich 
may have an antifriction roller to let the sole move freely beneath. (The 


bar is acted on by a spring, and the depth of the groove may also be regu- 
lated by adjustment of a set screw to limit the di 
Further, apparatus for turning the edge of the sole after channelling (in 
this the feet wheel and turning disc are independent of each other as 
regards vertical iperean | and apparatus for sewing the u) and 








This relates to h. destructive distillation by rapid agitation of 
the volatile products inside the retorts by « piston, ora steam jet or 
otherwise ; gay liquid os. and retaining useful hydro- 

carbon vapours, by making the crud pass through small openings, 
and impinge pte he surfaces — to 150 deg. Fah., and upwards 

to the boiling points of the vapours); or first heating the gases 
then — them impinge ; or passing the heated gases through heated 
tarry matters, both at or above 153 . Fah; sealing the mouths of 
retorts by means of steam passed through a ve in the mouth or the 
door, and having a pressure greater than that inside the retort; neg J 
the aistillation of shale, &c., for oil manufacture, with the 
discharging doors closed by ‘lids, like Morton’s self-sealing lids, on in 
coal gas manufacture, and the outlet for the products of distillation placed 
immediately at the doors of the retorts. 


1247. Daitimc Macuines, J. Tweedy —Dated 29th March, 1877. 6d. 
This — in providing the oan upright with a guide in the form 
of a section of a ring, so that aes drill carried by the saddle traversing 
ide shall be maintained in a radial direction arranging 
and sliders or blocks, whereby a soning shaft, havin ite td 
tudinal axis fixed in a direction about parallel to the chord of the arc 
described by the saddle in its traverse over the circular guide may be 
caused to impart motion to the drill shaft, whose direction varies in the 
same or a parallel plane. 
1248. Generatine Gas anv Steam, W. Jackson.—Dated 29th March, 1877. 


8d, 
The furnace is lined with fire-brick, and slightly in front of the ordi- 
there is ag Jonny he Projecting part at — — of 
e ge. 
The furnace ha’ BK AB . lighted a as usual, coal dust is injected by means 
of an air or steam blast pipe at the bottom of a hopper infront. The 
front of the furnace is perforated to admit air; or steam or air pipes are 
provided near the tup of the furnace door. 
1249. Compinc Woo. anp Fipres, J. C. Walker, J. Stevenson, and J. 
Stephenson.—Dated 29th March, 1877. 6d. 

This relates to a swivelling friction box, or one or more of fric- 

= — for the transfer comb to work between (the friction being 
adjusted by springs); working the guide bars of the square motion doffer 
between friction rollers or pulleys ; applying adjustable ball sockets to 
the cross bars in the motion ; a small circular comb 
with pins at an angle, to free ie backings from the inside of the circle, 
so that the small bac! rollers may get hold of them with better effect 
— ewe I rollers are placed at an angle with the comb); a plate or 
ate rotect the segment comb, the teeth of which point down 

e having a groove or incline in its end, whereby the beard of fibre 

oy pte aon. the carrying comb into the segment com 
1250. Raistne, Forcine, anp ExHavstine Liquips, AIR amp Gasus, J. F. 

Brinjes. —Dated 2uth March, 1877. 6d. 

This ne wr to improvements on No. 281, of _ A horizontal 
driving shaft works trally in a bas eccentrics 
on it, working inside a cylindrical. piston, whereby a td motion is 
imparted to the latter round the interior of the other cylinder (there 














being only one line of contact bet the cylinders). Auxong one side of 

the outer cyli is AA. dinal opening divided into an inlet and 

outlet age nl ae mal aeghenae bolted to Sone and entering 
a circular chamber in > the piston through a longitudi with 





lips. The gyration of the piston produces vacuum ; tee liquid or is 
drawn in by the inlet aperture and expelled by the outlet. " wa 
1251. Fire-ars, J. 4. Johnson.—Dated 29th March, 1877. 

This relates to use of a hammer with 
bell crank lever, intermediate between the sear and trigger, to disen; 
the former ; a bifiurcated spring on the plate of the 
on the lever which works the los! _ 7) race to make the latter engage 
in a recess in the barrel; a locking ed to act directly on the 
fore part of the pin on the hammer, ae Serie a dovetailed projection 

ding on a ve in the breech (to ensure rectilinear motion); and a sear 
spring on the fore part of the breech. 

1208. bs Cuatrs, &c,, T. H. Bilis and H. W. Ayres.—Dated 29th 
a: 877. 4d. 

This is an arrangement for giving the occupiers of the chair an electric 
current, when the chair is not placed in gear for the purpose of weighing. 
The metallic arms of the chair bony down through the seat and rest on 
get y plates (when the weig! machine is not in gear), connected 

a coil. 
1256. Jacquarp cont, W. G. Threlfaliand R. Ashworth.—Dated 20th 
March, 1877. 

This relates to m,n on No. 2800 of 1856. The lower arm of the 
L lever (supporting the barrel) is ee with ; and at right angles to 
the other is attached a connecting rod jointed to the uw’ end of a link, 
whose lower end is jointed to the swing frame. For the lever system 
used to lift and lower the index grate, are substituted two en’ 
— of pulleys moving radially (one above each side upright); over 
these and fastened belts whose main ends are connected to the 
knife plate. and their outer ends to the upper ends of connecting rods 
fastened below to arms projecting one on each side of the bracket, whereby 
the index grate is supported. 


1257. Weicuinc Smatt Coat wHILe’ ScREENING, 
March, 1877. 6d. 


AV ol eed Lives receptacle is hung by two links from the short 
arm of a weighted lever, at the lower end of the dross delivery shoot. 
Its lower part is hinged for discharge, and a chain from the 
closing edge ie back side uf the 
hopper, turned by a grooved w d rods, actuated by an open- 
ing and closing band lever at the pit oy The shaft of the weighted 
lever has a long vertical arm connected by cord with a weighted pendulum 
— at the pit head. When the load of dross in the h: pulls down 


J. Scott.—Dated 29th 


short arm of the lever the pointer is moved (from the vertical) over 


a divided scale and against the power of a weighted cord; this cord brings 
the ter back to zero, when the dross has been by moving 
the lever at the pit head 

1258. Martce Spuints, B. Pace.—Dated 29th March, 1877. 8d. 

This relates to machinery by which match splints are sorted, then 
pointed at the ends so that they may be dipped in the bundle. The 
sorted splints are = along channels to a position in which the 

gripped and rotated by reciprocating rollers covered with iediacubber, 

while thus rota’ we f are acted on by reciprocating files, or rollers 
with a cutting surface. A reciprocating blade cuts the double splints 
in two ; the splints are pushed out (after pointing) by following splints. 
1259. Sree. Pins, &c., W. B. Wiley.—Dated 29th March, 1877. 2d. 

This consists in nickel- plating the end of steel pens, then cleaning, 
polishing, and exposing them to heat to produce a bronze or blue colour 
on the part not nickel-plated. 

1260. Privtinc Macuinery, J. Hind.—Dated 31st March, 1877. 6d. 

This consists of a pneumatic mouthpiece arranged to make part of a 
revolution in moving towards the cylinder to take the printed sheet 
therefrom, and then to turn in the reverse direction, to deposit it into 
the receiving board. 

1262. Foc Beers on Rattways, J. V. Hope.—Dated 31st March, 
1877. proceeded with.) 2d. 

The ome sgl ar are placed one over another in a vertical cylindrical 
chamber near rail. Adjoining this chamber is a steel lever (with 
block) at right angles to the rail, and ogee of rotating vertically on a 


—_ at its f end. The passing train causes this lever to be 

ona a bar, and as it aprings back, a pusher 
Fs actuated to ‘al under the block. A bar parallel with the 
rail can be to slide blocks under the levers and prevent deteriora- 


tion, when di 
1263. Warer papi J. Bhechan.—Dated 31st March, 1877.—(A com- 


munication. }—{ 
of t tes (hinged bookwise, and having the 
required designs on their faces), heated by gas jets underneath and pressed 
together on the wafer paste. 
1264. Psotocraruic Pictures on Woven spose, C. D. Abel.—Dated 
81st March, 1877.(A communication. ) 

This consists essentially in im impregnating ‘the fabric with iodide or 
chromide of silver to make it sen: ns ae t, 80 be from a negative 
plate of about eight square magnified posi itive photograph of 
more than forty square feet may be gwen dP owe on the fab fabric. Electric light 


is used by preference. 


1265. Surractne anp OnnameNTING TiLEs, &c., C. M. Campbell, T. W. 
and H. Minton.—Dated 31st March, 1877. 4d. 
consists in mixing —_ an extra hard enamel, containing a strong 
proportion of oxide of tin, tin ashes, or other substance Psst e Bey 2 
pe yp ens Meg gd colours need in printing oa 
such proportions as ve semi-glossin: ding it with strong 
boiled rape and linseed oil, and applying it to the surfaces of tiles or 
other articles. When fix e surfaces are like morocco leather. They 
may then be anes and afterwards decorated with hand painting, or have 
paints transferred to them. 


alli 





1266. “8 gg Suogs, B. Hunt.—Dated 31st March, 1877.—(A communi- 
cation. 
This comprises apparatus for channelling the sole, in which the bar 





eeding jawe on vibrating finger in 

advance to support “he cae ~_" 4 passage of the needles through it, 
ng lasting arm forming with the finger a recess to receive the edge 

of 1 sole, &c. 

1267. Wasuino, Bortine, Rinsina, &c., CLOTHES AND OTHER Fasrics, 7. 

Brad, Dated 81st March, 1877. "6d. 

Between vessels of liquid placed in series are supported horizontal 
shafts, to which are fixed. arms connected with mon’ for the clothes, &c. 
which cages can, by motion imparted to the shafts, be raised or lowered 
- oe —— or transferred from one vessel to the next, without handling 

e es. 


1268. Funes Macuines J. Park and W. Taylor.—Dated 31st March, 
1877.—(Not proceeded with.) 2d. 
roller whose bearings are fitted in vertical 


This consists of a feedin 
slides, so that it may adapt itself to the thickness of the sheaf ; its surface 
is provided with a large number of curved spikes, 

1269. Mra F. G. Fleury.—Dated 81st March, 1877.—(Not pro- 


These are made self-acting by means of coils of metal expanding and 
contracting with variations of temperature. 
as ae LaBets oR Tickets, D. C. Simpson.—Dated 31st March, 
This relates to manufacture of labels with cord, wire, &: ay ed means of 
attachment fixed to them, ready for immediate use. T° end of a 
ere of cord is passed between the folds of the label 1 a hole in the 
‘olded end. ——- this folded part and the loop the eyelet is inserted 
and its free end pressed down as usual. 


1271. Leak Stoppers ror Bower Tuses, J. McConnell.—Dated 31st 
March, 1877. 6d 
In one this ists of a tube enlarged at each end, and 


provided with elastic packing rings, V sha in cross section, placed on 
the enlarged ends, which rings have ann V grooves facing each 





_—— the centre. The rings are retained in position by a 
oor king can be expanded by the steam or water against the 
er tube and the enlarged portion of the stopper. In one Jos 


waa a leak stopper and tube expander are combined. 
12°73. Evecrriciry ror MepicaL Purposes, A. M, Clark.—Dated 31st 
March, 1877.—( 4 communication.) 

A magnet (of spiral or other form) is nbedded in tic iron sand. 
Several such elements are combined to form electric friction brushes, 
belts, corsets, abdominal supports, chest and back pads, &c. 
12°74. Sarery Apparatus For Cacets IN Pit Suarts, &c., J. Large.— Dated 

Slst opted ey (Not proceeded with.) 2d. 

Hin; ‘oy that ov form are provided at intervals in the 
shaft ; merged prefect by their own — and are held by a stop from 
passing below the horizo: e cage rising raises them succes- 
pate and after it passes - ane to the horizontal (ready to catch in 
case of a break). In lowering the each pair of bearers is successively 
pulled up out of the way by means of cords in the cage. 

1275. Compine Carns ror Fiax, &c., F. — and BE. Gregoire.—Dated 
Slat March, 1877.—(Not with 
This is an ar ; sprees 2 and carding os, 
——— to give more regular parallelism of the fibres, better cleaning 
the material, and less waste. 
1276. Wixpow Posnenrea, W. 8. Partridge.—Dated 31st March, 1877.— 
(Not proceeded with.) 2d. 
1 ying a spring bolt, lock, or latch to windows, to 


This relates to app! 
make them coll-comaring when closed ; giving asecond action to the bolt, 
htly together; forming a , AH 





hi 





to draw the two parts of the window 
the hand lever in the ordinary fastening, which acts on the curved 
80 as to draw the two sashes together; use of a pointed staple on the back 
sash, with one or more holes, to allow of locking by means of a bolt. 
1278. Sroves ror pam, &c., A. J. Billing and J. Williamson, --Dated 
3lst March, ht Not proceeded with.) 2d. 
are portabl e body is made in one piece, and at each corner a 
tubular column is fixed, having a slot running from end to end, into 
which the edges or ends of the double sheet of metal are fitted. 
1279. Srrercnine anv Suakinc-out Yary, R. K. Whitehead. —Dated Bist 
March, 1877. 4d. 
The hanks are ‘placed (loosely) round a roller which revolves slowly, 
and a bar to which a rapid up-and-down motion is — by a crank 
(the bar is fixed to a vertical slide connected by two links to a spring 
fixed to another slide, to which is attached a rod from the driving axle). 
—. Horse Rakes, J. Haughton and 8, Peile.—Dated 2nd April, 1877. 


Tis consists in connecting with the parallel motion for the tine heads 
(described in No. 1303, of 1874) a diag screw 

the two brackets, and’ acting on them so as to draw | up or let down the 
tines vertically; also, fixing the tines in their sockets by means of 
serrated notches at one side of the former taking into notches in one side 
of the socket, and screwed by a wedge-shaped key driven in at the 
opposite side. 

1283. ae ror TRUNKS AND Boxes, C. Leonard and C. Phillips.— 

2nd April, 1877. 6d. 

The hinged part of the hasp is extended longitudinally, and on the 
under side at each end two hooks are provided, which, when the hasp is 
closed, pass through holes in the front of the lid and are caught. 
revolving bolt may be applied either outside or inside the lid. | 
the latter case, the external actuates the internal bolt by means 


nom pone, through an aperture in the front of the lid, under se 
_ hooks then pass taro ugh holes in the front part of the body 
@ box. 


1284. Propvuctne CoLovRED oy” amas Sian W. L. Wise.—Dated 2nd April, 

A ty oe agg rg ow May 

e photogra: ore 

ing “aa varnish on its reverse side ; then, by applying “retonch varnish 
on the same side, it is made capabie of taking oil colour, whi 
apparent when the ve Tiekt being is ome om A the front, the shadows and 
gradations from shade to 
1285. Paper Maxine, 4. Shei ene wees April, 1877 

This relates to combining of two “ wires” (or endless corr “cloths) for 
making ao me gen paper and continuous heterogeneous and homo- 
geneous mill or pulpboard from two streams of pulp. In one 
arrangement, = mae the two wires is placed partly over the yoler, 80 as— 
through a part of its lower course—to pass nearly in contact the 
upper ‘outine of the under wire. One stream of pulp is —_—-- to each 
wire, and the two are combined and together between —— 
of the two wires which are neariy in contact, being po mp ee wi 
passing, to the action of several pairs of compressing 
with vacuum boxes. A third stream of pulp may similarly be com! 
with the two. wiieatvaiien i 

286. Borex Topes, J. Tannahill.—Dated 3 

. A compound boiler ‘tube is made of a malleable iron or Sta St tube with 
one or both ends of ones or brass. The copper or end is made 
with a conical ta; ch enters a conical socket in the iron or steel 
tube. The coni ht 





ted, is made tr t by apply- 





surfaces are formed so as to have a slight space 
between them, except at the inner end of the joint, and the end of the 
socket is expanded to form a lip, to receive the soldering metal. (A 
furnace for the brazing and soldering is described.) 


1288. Havuiixe ged Nets, A. ‘a an and W. Marshall.—Dated 8rd 
Apru, von —(Not proceeded w 

This relates ‘ actuating the three hauling sheaves by means of an end- 
less chain wee hr in contact with notched pulleys faside a box, one of 
these being attached to the axle of each of the three hauling —, - 
small tension pulley is added.) Again, a second or slower motion is 
troduced. 


Books ror Hotpino Scraps, Lerrers, &c., B. J. Beck.—Dated 3rd 
April, 1877. 6d. 
The back filling pieces are made of paper folded with reverse folds like 
a fan, and cut with channels for the binding cords ; the sheets of paper 
have ’ merely to be introduced between the folds, ‘and the parts sewn 
ther. Adhesive strips to be inserted between the filling pieces are 
made by guving ae up sheets that have been covered on one side with om. 
or the like, an The strips may be slightly corrugated, to pre- 
vent them changing --; 8 in force 2 ny 
1208. Motive Power, F. Clavequin.—Dated 8rd April, 1877.—(Not pro- 
ceeded with.) 2d. 
This is an arrangement based on the points ' -_ if a nearly —. 
less piston is shot by atm 





f of awe om its stri a a solid vn Boe ‘c qrenter than is required 
to bring tt beck it back to its o position. The impact is used to compress 
air in a second double piston. 

1294. CLeaysine anp HvuLAANG sont. W. ea ge 3rd 

April, 1877.—(A unication, G wi 

mi ets of one ook SF ain cm: crammiain wualiion 
in another grooved in and rotated. The grain introduced by a 
side opening is carried round into the ually oe et 


— A blast of air is sent 
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1295. Hypraviic Enornes, 7. 
ME rors (Not proceeded 


an ar 
pivoted beam are alternately filled and emptied, gi 
is transmitted to a crank and fly-wheel. 
1297. Firrine Doors, &. C. Somerville.—Dated 3rd April, 1877.—(Not 
proceeded with.) 2d. 

A slightly projecting block of india-rubber is fitted into the jamb at the 
point where the door first comes into contact with it ; and the latch bolt 
springs out into its recess at the instant the door comes into contact with 
the “ 

1298. Drawers, &c., G. A. Biddell.—Dated 8rd April, 1877. 6d. 

A roller is placed under the drawer, with bearings in the sides of the 
frame. Near each side a cord passes two or three times round it and is 
connected at one end to the front underside of the drawer, at the other 
end to the back underside ; thus the drawer must always move parallel 
to the guides. 

1299. Time Guopes, B. J. B. Mills.—Dated 38rd April, 1877.—(A commu- 
nication.) 6d. 

This is a hollow globe with internal chronometer movement, on a two- 
part axis (one part being swivelled within the other for winding, the 
other fixed to a meridian ring). The chr t t rotates the 
globe by means of a sleeve on the fixed axis, so as to indicate the time at 
any hour and longitude by reference to an equatorial dial. A reverse 
movement is also imparted to hour and minute hands to show the mean 
time at any poet where the apparatus may be used, by mews of an 
annular clock dial fixed to the meridian ring near the pole. 

1302. Bats or Stivers or Fisre ror Fextinc, W. Bywater and 8. 
Berry.—Dated 4th April, 1877. 6d. 

A canvas or other sheet is connected by its ends to two rollers which 
are caused by self-acting means to travel alternately in opposite direc- 
tions, lapping and rolling the sliver fed to the sheet Motion is given by 
a lapel p ved operating a pair of bevel pinions which travel loosely on 
the shaft for giving motion to the rollers and aprons, but each of which 
is capable of clutch connection with the shaft. The clutch is alternately 
operated by pins from a travelling rack operating on the stud of a 
mag T lever with other studs capable of being acted on by a weighted 

ever arm, 


1304. Screw Srocks anp Dries, B. W. Rogers.—Dated 4th April, 1877.— 
(Not proceeded with.) 2d. 

The master tap for producing the thread in screwing dies is made of 
somewhat less diameter than that of the thread to be cut. A broad slot 
is formed in each die to diminish friction. A keen cutting edge 1s got in 
the dies by acutting action. 

1308. Bicyciss, &c., C. G. Virgo and A. Akeroyd.—Dated 4th April, 1877. 


On one side of a frame is mounted a large driving wheel worked by the 
rider with his hands grasping two opposite cranks. His feet turn a small 
wheel by means of treadles, and the two wheels are connected by pulleys 
ind an endless band or chain. By motion of his body to either side 
(leaning backwards) he can actuate a steering wheel in the rear (through 
a sector, a pinion on the wheel, &c). The felloes are made of rolled iron 
ind steel with an opening for india-rubber balls with surrounding rings 
to pass through ; these produce a smooth and slightly yielding motion. 
A self-folding umbrella frame is fixed on the main frame. 

1307. oe een W. R. Lake. Dated 4th April, 1877.—(4 communica- 
tion.) 6d. 

This consists of a number of strips of ash, or northern deal, or pine, 
between two round bars, with which they are united by (say) four straps 
doubled and sewn with very strong thread, in which straps the strips 
can slide freely as ina sheath. The mattress is supported on boards at 
the head and foot, having arched tops. 

1808. Rarstno Liquips, W. R. Lake.—Dated 4th April, 1877.—(A com- 
munication.)~—(Not proceeded with.) 2d. 

This consists of a barrel with solid piston passing its discharge orifice, 
and two other barrels, one below the other, in a line with the first, 
having connected pistons with valves opening upwarde (the diameter of 
the vpper one being the smaller). The lower piston is connected to a 
lever carrying a counterpoise, and the barrel is immersed in liquid. By 
the combined motions the water is raised to the spout. 

1810. Comaine, Bausnine, anp CLeantno Horses, F. Marley.— Dated 4th 
April, 1877.—( Not procveded with.) 2d. 

This relates to improvements on No. 4158 of 1874, and chiefly to fitting 
within the revolving brush two or more currying comb blades, moved 
out, and in in longitudinal slits between the rows of bristles of the brush 
so as to curry the horse at the same time as brushing it. 


1312. Looms, J. Hurst, W. A. Craven, and H. Suteliffe.—Dated 4th April, 
1877. 64d. 


A spring swell is fixed to the back of the shuttle-box by small bolts to 
check the shuttle when boxing, and a bent lever is fixed to the ordinary 
stop , and worked by the crank arm or otherwise, to release the fingers 
on the stop rod from the swells in the shuttle-boxes. 

1313. Exnavust Nozzies ror Discnarcino Steam Unper Pressure, 
P. M. Justice.—Dated 4th April, 1877.—(A communication.) 6d. 

This consists in passing the steam through the interstices of woven 
fabric, and also those of cylindrical coils of (crimped) wire, so as to 
subdue noisy vibrations. For large volumes of steam, a number of the 
nozzles are placed in a box, giving free discharge by their combined 
areas. Such nozzles fitted to the extension exhaust pipe of a locomotive 
prevent ejection of sparks, cinders, &c. (The wires may be coiled round 
ribs or upright standards, and may be enclosed in a sleeve.) 


1314. ApsusTaBLe Seats, TaBies, &c., W. Davies.—Dated 4th April, 1877. 


Taylor.—Dated 8rd April, 1877.—(4 com- 
with.) 2d, 


kets at the two ends ef a 
ving oscillation which 


hv h 








The upper end of a table, ¢.g., has vertical runners fitting into recesses 
or holes in the corners of the lower frame (comprising the legs), and a 
longitudinal shaft on the lower frame,’ with ornamented hand discs on 
each end outside, raises the u frame through racks and pinions or 
other gear. For rapidity of adjustment, friction brakes are used (in one 
arrangement) possessing grip only when turned in one direction. . 
for piano stool, ¢.g., a strong spring is liberated to raise the upper frame 
by mere pressure of the hands on wings and projections. 

1315. Cyirnpricat Burners ror Lamps, C. A, Ferron.—Dated 4th April, 
1877.—(Not proceeded with.) 2d. 
his burner has a double current of air and an interior heating surface 
with notches or cells of intense radiation, and at the top forming a 
reflector. A cylinder piece is fixed in the inside air passage. For large 
burners two concentric tubes of oval form are used, and great space is 
allowed between the wick tubes, one of which is contracted at top to 
prevent exudation of oil. 
1816. Lawn anp Grass Mowers, W. M. J. Cranston.—Dated 4th April, 
1877.—( 4 communication.)—{ Not proceeded with.) 4d. 

This machine has sectional or segmental blades fitted ey ona 
revolving shaft ; they sever ape &c., by contact with a ledger blade 
below, having fingers or projecting pins for dividing the grass and pre- 
senting it to the cutters. 

1318. Compino Macatnes, 4. W. Whitehead.—Dated 4th April, 1877.— 
(A communication.) 8d. 

The pressing roller is pressed by one spring only, so as to distribute 
the pressure equally and facilitate removal of the roller. For 4 
the wool as it is delivered between the circular combs, dabbing blades 
are used, which have a compound motion, being able to follow to a 
limited extent the motion of the combs and to rise clear of the comb 
teeth gradually, the front end rising first, so that the blades may not lift 
out of the combs any fibres y de between the teeth. Such 
blades may be used in place of, or along with, a brush. 

1819. Liquip Soap, J. Scharr.—Dated 4th April, 1877. 4d. 

Some lini and farina starch are put in cold water and boiled, then 
the following ingredients are added :—Calcined potash, refined y 
resin, borax, sal ammoniac, oleine oil, spirits of turpentine, and —_ 
ammonia. The whole is boiled and passed through a sieve. The thick 
part remaining is used for a second boiling. 

1821. Fotpine Paper, E. Hely.—Dated 5th April, 1877. 

A plunger, worked by a treadle or otherwise, has a blade at its lower 
end, which descends between two plates which are held together by 
springs of india-rubber or steel at their extremities, except when opened 
by double wedges or cones fixed at each end of the blade, and which 
work between rollers in the plates. The paper is laid over the plates, 
and forced by the blades between the plates, which alternately close and 
open. 

1322. Stream Enornes anv Borers, H. P. Rieth.—Dated 5th April, 1877. 
—(A communication.)—(Not proceeded with.) 4d. 

This consists in utilising the heat still remaining in the products of 
combustion after they have left the boiler, to vaporise a hydrocarbon ; 
this vapour being used in a second motor machine, which, in working, 
actuates a feed pump (for the hydrocarbon. ) 

1823. Raisine or Lowrrino Goons, A. Harrison.—Dated 5th April, 1877. 


—(Not proceeded with.) 2d. 

This ists of an arrang t of two chain wheels (between which 
the lift-chain passes), each cast in a piece with a worm toothed wheel, and 
the two latter wheels being worked by a central worm on a vertical 
= rotated by bevel gearing and a hand chain wheel from outside the 
frame. 

1324. Sucarcane Mius, W. R. Watson.—Dated 5th April, 1877. 6d. 

For greater strength and smoothness of action, each tooth is formed of 
two helical segments, one of which is a portion of a right-hand helix, the 
other a portion of a left-hand helix. These two meet at an angle in the 
centre line of the breadth of the pinion. 








1326. Piano ee ee es ve m B. Schalkenbach.— 
Dated 5th April, 1877. ‘ot \ 

This cons: eaten of a mechanical contrivance to produce 
harmonics on vibrating strings, by the nodal points. It consists 
of a movable hinged bar with damper s attached by springs. It is 
worked by a foot or knee pedal or stop. 

1827. Mepicatep Batu Apparatus, P. A, EB. Bremond.—Dated 5th April, 
1877.—(Not with.) 2d 

is consists of an air-tight chamber with hole at top for the neck of 
the patient, who sits ou a chair inside. A vessel at one end containing 
medicated solution, communicates by a syphon tube with a steam pipe 
(crossing the syphon) within. The steam acts as in an atomiser. 
1829. Orwamentine Merats, H. C. Taylor.—Dated 5th April, 1877. 6d. 

This relates chiefly to producing milled, striated, matted, dead, or 
rough surfaces on tubes and rods. The tube is supported, ¢g., on an 
internal mandril between and across two flat files or rasps (to give a 
matted surface), placed parallel above and below ; a forward and back- 
ward motion is given to the upper file, considerable pressure being applied, 
and the tube is then rolled between the two surfaces. en one part 
of the tube has been operated upon, other parts are treated similarly. 
1830. Weavine, J. 0. Bvans.—Dated 5th April, 1877. 6d. 

The leno harness (in a Jacquard machine) is rendered self-acting as 
regards slacking or vibrating, the arrang t being such that the hooks 
which work the leno give individually, by the same movement, neces- 
sary slack or play to the threads of the warp they control. 

1881. Hackurnc Macuines, A. Pringle.—Dated 5th April, 1877.—(Not 
proceeded with.) 2d. 

This relates to intersecting vertival sheet hackling machines; the 
staples of the removing brushes intersect, and the surface speed of one 
brush is made ter than that of the other ; the quicker brush carries 
the two forward to the doffer, and there is only one doffer for each pair of 
brushes, and one doffing knife. 





1332. Exercisinc Appagatus, G. W. Wood.—Dated 5th Apri!, 1877. 6d. | 


This consists of an elastic tube of india-rubber with terminal plugs 
connected by a cord within (to limit the extent of stretching), and having 
hooks or eyes, in which a handle may be hooked, A lever like an oar 
may be connected at the middle of the elastic tube, attached, say, to the 
floor, 

. BorrLe AND porta WwW. errs d and 8. Casson.—Dated 5th 
April, 1877.—( Not proceeded with. 

ei aeok of ine botthe is cylindrical interiorly, but of less diameter in 
the lower part. On the shoulder is an annular washer of india-rubber. 
The stopper (cylindrical and with a passage through) is passed through 
the be» and acts as a kind of tap, being turned, ¢.g., till an aperturs in 
it comes opposite that through the washer. 

1387. Trm»inc THE HeeLs anv Soues or Boots anp Suozs, W. R. Lake. 
—Dated 5th April, 1877.—(4 communication.) 62. 

This comprises a rand knife (with rand guide attached) revolving in 
unison with an edge trimming rotary cutter, and capable of being moved 
transversely to it, so as to be either concentric or eccentric to its path of 
revolution ; the rand knife (with guide) is placed in a transverse groove 
across the axis of the edge trimming cutter, and is mounted on the front 
end of a spindle in the considerably larger hollow shaft, so that it 


can be readily moved into a position eccentric to this shaft. Round the | 


* 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Tue makers of high-class Staffordsni.e finished iron maintain 
' their firm attitude. Rather than sell iron at lower prices than 
those which are regulated by £8 10s, as the crucial quotation for 
marked bars, they will keep sections of works unemployed. 
Buyers hold that this attitude cannot long be maintained, but the 
contention does not infl the i ters. 

Medium and common iron is in only quiet request this week ; 
perhaps less so than a week ago. The near approach of Christmas 
stock-taking was manifested in the course which consumers pursued 
on ’Change in Birmingham to-day—Thursday—and in Wolver- 
hampton yesterday. Local firms would to-day buy only very 
small quantities, The d d ran upon singles, strips, and guide 
iron. For these the prices were regulated by £8 for singles. This 
price, however, becomes more difficult to realise, notwithstanding 
that the market quotation is £8 5s, Most of the iron is going 
into use in the district; the singles finding their way to the 
galvanised roofing firms. and the strips to the tube makers 
| Excellent boiler plates are still selling, business in the main 
being done at £10 per ton. 
|  Pigiron is slightly increasing in stock at the furnaces and the 
| finished ironworks. Best kinds maintain former quotations with 
| difficulty. It is now possible to get a good all-mine pig at slightly 
| under £4. Part-mine and cinder pigs are proportionately easier. 
| In no case, however, are the open-market quotations redu 
| Pigs produced in other districts and largely sold here were firm 
bota to-day and yesterday. Agents of Cleveland firms strove hard 
to get the extra shilling ; buyers would not, however, yield, indeed 
held off for lower rates than those at which they had previously 
bought. Hematites were tobe had at from £3 10s. to £3 2s, 6d. 

The number of furnaces now in operation in South Staffordshire 
and East Worcestershire is only forty-nine, and another is about 
to be put out on the west side of Dudley. 

Coal is in no less d d for h hold purposes, but the 
aggregate sales, whether at the Dudley or the Cannock Chase 
collieries, is much withia the average of years at this season. 

Cannock Chase coal, loaded into boats, is selling per ton at :— 
Best yard coal, 11s. ; best deep and deep lumps, 13s. ; deep rough 
slack, 10s. ; best shallow and lumps, 11s. ; best hard, 93. ; seconds 
hard coal, 7s. 6d. ; old park, 8s. ; new mine, 7s. 6d. ; rough slack, 
6s. 6d. ; fine slack, 5s. ; and screenings, 4s. 

Manufacturers of heating apparatus and chain and other pumps 
are keeping the works fully on. The goods are equally in demand 

















outer edge of the inner face of the rand guide is a slight rib proj 
past the sharp outer ends of the rand knife to protect the upper. 


trimming «nd bevelling the outer bottom edge of a sole, a ring cutter is | 


used surrounding the rear portion of the edge trimming cutter, and fitted 

to revolve therewith, but movable in the direction of length of the cutter 

shaft. 

1339. Rervecrors ror Gas AND OTRER Licuts, J. W. Cryer and G. Button. 
—Dated 6th April, 1877.—(Not proceeded with.) 2d. : 

Corrugated and fluted glass is used. In the centre is placed an in- 
verted cone of this, surrounded by jets of light; and a second reflector is 
placed with its surfaces at an angle with those of the former. 

1844. Portrapte Fotprxe Boat, N. R. Roskell.—Dated 6th April, 1877.— 
(Not proceeded with.) 2d. F 

The framework is made of bamboo, cane, or the like, in three portions, 
forming the rudder and two bows, all hinged together and held in posi- 
tion by the stays, &c. The skin is of strong canvas, and has a double 
lining or air bags for inflation. 

1346. Looms, J. Holding.—Dated 6th April, 1877.—(Not proceeded with.) 
2d. 

Each crank arm is formed in two parts, hinged together and crossing 
as in scissors. The picking bands are formed of a strip of buffalo hide, 
connected with the picking stick by a short leather strap. For temples, 
inclined revolving wheels are used, mounted one within the other, and 
having pins near their peripheries projecting outwards. 

1346. Recovertnc Tin From Scrap Tin Pirate, W. D. Walbridge.—Dated 
6th April, 1877.—(A communication.) 6d. feo 

The scrap tin: plate is treated in a separate or extended condition, in 
an electrolysing bath (of solution containing a quantity of free alkali). 
The scraps are placed on the cross bars of an endless chain of rods con- 
nected electrically with the itive pole ; and this chain is moved into, 


through, and out of the vat (which is preferably a conductor, and forms | 


the cathode). The bath is heated to about the boiling point of the liquid 
by a furnace or a coil of steam pipe. 








THE Great NoRTHERN RaltwaY LINE AT ILKESTON.—Much 
delay has been caused in the construction of the Great Northern 
Railway Company’s new line from Ilkeston to Nottingham by the 
giving way of two s iron bridges at Ilkeston, The ground 
underneath the bridges is, as we recently stated in our description 
of this line, undermined by colliery operations, and has given way 
to such an extent as to cause them to subside. They are being 
reconstructed, and, wher finished, will, it is expected, remain 
without further subsidence. Adjacent to the affected bridges is 
the wrought iron viaduct 42ft. high, and consisting of nineteen 
large spars, which we recently ilfustrated. It carries the line 
across the river Erewash which is narrow at the place, as well as 
over the lower part of the Erewash valley, and the line of the 
Erewash Valley Railway of the Midland Company. The works in 
connection with the station at Ilkeston are in a forward condition, 
but the station building itself is considered tobe too small. The 
waiting-rooms are on the opposite side of the line, across which a 
Mer tae been erected for the use of passengers. There is here 
an extensive goods shed. The work which chiefly remains to be 
done is the removal of soil, making of roads, and building boundary 
we: All will be completed, itis expected, by the end of next 
mon’ 


Dogs Protection Protect.—The Louisville Courier-Journal 
asks this question, and answers it in a sense quite different from 
the view of the matter taken by the Canadian protectionists. The 
state of things in the United States under a highly protective 
system is described in language both true and vigorous—“ For 
many years this system has been ‘developing’ America, and its 
advocates ask now that it be continued, and urge as an 
argument for it that we are to-day in a condition no worse 
than England and Germany. Our labourers are dissatisfied 
and insurrectionary, capital is unremunerative and endangered, 
and a nation that for many years has submitted to taxation reach- 
ing almost to confiscation, is gravely congratulated because it is as 
well off as England and Germany.” After pointing out how the 
United States, with such wonderful resources at its command, 
should be able to control the commerce of the globe, and would 
control it under a fiscal system which left trade untrammelled, 
the Courier-Journal goes on to explain the cause of sending 
manufactured goods to England, a phenomenon which to some 

ople seems very puzzling :—‘‘ Even now we are sending ‘ coals to 

eweastle,’ or, to state a fact, cotton cloth to Manchester. But 
this is not due to protection; it is due to hard times. Twelve 
years of high tariff did not enable us to do it ; but after two years 
of low prices, caused by the hard times, America entered the 
English markets. The whole case is stated by a writer in the New 
York Nation for September 27. The communication was written 
by an advocate of Protection, and was signed ‘ Merchant,’ but un- 
consciously he stated the arguments of the Free Traders in a nut- 
shell. ‘It is really only within the last two years or so that the 
shrinkage of values in this country has enabled us to produce goods 
at prices to compete with England in the world’s market.’ Or, to 
state it in logical order, to succeed in manufactures we must com- 
pete with England; we can only do this under the reign of low 
prices, which can only be secured by Free Trade. Cheap produc- 
tion is the problem to be solved by our manufacturers, In nearly 
all the elements of it we have naturally great advantages over 
psn. but under our present tariff we throw these aside, and bind 
ourselves with the fetters that other nations have long ago broken.” 
-—Toronto Globe. 


For | 


in the col and at home, but the home demand is prejudiced 
| —in London in particular—by the activity of the American engi- 
neers, who are there offering their machines at less money than 
| English makers can accept and make a profit. 

A prominent Wolverhampton firm is engaged in revising its 
lists, with the view to increasing discounts 5 per cent. 

Engineers here are looking for some of the orders to be distributed 
in the ensuing fortnight by the India Office for eighty pillar water 
cranes, three 10-ton fixed cranes, four carriage turn-tables, and 
four engines. 

The firms who produce builders’ castings, and small castings for 
| engineers, and similar light ironfoundry goods, are more active 
than they were a short time ago. 

Manufacturers hereabouts, while regretting that the new 
| Victorian tariff imposes increased duties upoa certain hardwares, 

nevertheless hope that the abolition and reduction of duty upon 
other products will have the effect of checking the growth of 
manufacturing competition in Victoria. Several classes of goods 
formerly largely imported from this country are now being pro- 
duced at Melbourne, under a protective duty of 10s. to 20s. This 
remark applies to--amongst other goods—stamped tin and 
japanned ware of all kinds, agricultural implements, reapers, 
| thrashers, ploughshares, stove ranges, and castings, fittings, sash 
weights, bedsteads, and fenders, galvanised buckets, and house 
and smiths’ bellows. Even horsenails are being made under a 
| protective duty of 12s. per ewt. 
| A conference has taken place in Birmingham between Mr. J. P. 
Hunt, the chairman, and Mr. D. Jones, the secretary of the Iron 
Trade Arbitration Board, and Mr. James Capper, the operative 
secretary, with reference mainly to the financial position of the 
board. It transpired that the finances of the institution were 
more healthy than the men had f 

The reduction in wages is enabling certain nut and bolt firms 
hereabouts to bring down their prices so as to compete succesefully 
with firms already established, and prevent;further competition— 
it may be on the Clyde. Several leading firms are announcing 
a drop in quotations of £2. ton. 

Traders in South Staffordshire learn with interest, that on Tues- 
day the railway commissioners, upon the application of the War- 
wick and Napton, and the Warwick and Birmi anal Com- 
panies, determined to themselves settle the form of a case, which 
could then be taken to the high court, to obtain through freightage 
rates by canal between Birmingham and London, against the 
Birmingham Canal Navigation Company, and all the other com- 
panies whose canals form the communication between the two 
points named. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THERE are still no indications of any improvement in the iron 
trade of this district, and the market drags on from. week to week 
with a small, unremunerative business. 

As I anticipated in my last report, the attempt at Middlesbrough 
to force an advance in prices, has not met with any success in this 
district, as neither merchants nor consumers would pay the higher 
rates, and north-country iron is now being offered in this market 
at as low prices as ever, except that perhaps a few nervous buyers 
have been induced to give out their orders earlier than probably 
they otherwise would have done, the temporary and really only 
nominally stiffer tone in Middlebrough iron has had no material 
effect upon this market. 

Lancashire makers of pig iron have not been able to secure any 
more orders, and they are still doing only a very limited business, 
the competition of north-country iron being still so keen that local 
producers have very great difficulty in securing orders at all except 
where they have a considerable advantage in the rate. There is, 
however, no disposition whatever to give way any further in prices, 
the complaint being that they are already so low as to leave no 
margin for profit, and for delivery into the Manchester district 
quotations are still firm at 51s. per ton for No. 3 foundry, and 50s. 
for No. 4 forge, less the usual 24 per cent. 

Middlesbrough iron delivered into this district is again offered 
at 48s. 9d. per ton for No. 3. foundry, 48s. 3d. for No. 4 foundry, 
and 47s. 9d. per ton for No. 4 forge net cash, but even these low 
prices do not influence new business of any importance, and 
north-country houses are securing very few orders in this district. 

The manufactured iron trade is without material change. There 
are still very few orders in the market, and there is so much keen 
competition, that remunerative business is altogether out of the 
question, some outside brands of bar iron being offered at prices 
which none of the local makers are prepared to touch. The ordi- 
nary quotations current in the market are, however, much the 
same as last week. North Staffordshire bars delivered into the 
Manchester district being quoted at £6 10s, to £6 12s. 6d ; Lanea- 
shire ditto at £6 7s. 6d. to £6 10s., and Middlesbrough bars at 
£6 to £6 7s. 6d., with other descriptions of finished iron in pro- 
portion. 

I understand that a fair order for locomotives has just been 
received by Messrs. Beyer, Peacock, and Co., and there is other 
railway work in prospect, which, if secured in this district, would 
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keep some of the loeal establishments fairly employed for a time, 
but generally the works all through Lancashire are very slack. 

The coal trade generally is d with prices still ruling low. 
For house-fire coals there is a little better demand, and less ns 
for orders, with a tendency towards stiffness in some of the best 
sorts, which are scarce. Prices are without material change, best 
Arley coal for house fire purposes at the pit mouth being still 
quoted at 10s. to lls. per ton; Pemberton four feet, 8s. to 8s. 6d. 
per ton; common house coal, 6s. 6d. to 7s.; forge coal, 5s. 9d. to 
6s. per ton; burgy, 4s. 9d. to 5s. 3d.; and slack, almost any price 
from 2s, 6d. per ton upwards, according to quality. 

The shipping trade is still extremely quiet. Good Lancashire 
steam fuel delivered alongside is offered at less than 9s. per ton, 
and common coal delivered at the high level, Liverpool, at less 
than 7s. per ton. 

At a meeting of the National Association of Certificated Colliery 
Managers, held in Manchester on Saturday, the members had 
under discussion recent speeches of Mr. Alexander Macdonald and 
Lord Arthur Kinnard, and passed a resolution condemning the 
“unjustifiable and scandalous remarks of the above gentlemen 
and the fallacy of the advice which had been given to the work- 
ing colliers by Mr. Macdonald.” 

A steady tone continues to characterise the iron market of the 
Furness and Cumberland district. The demand is not vigorous, 
but it is , and sufficient to furnish employment for over two- 
thirds of the furnaces in the district, and these furnaces produce a 
greater amount of iron than any similar number did at any previous 
period, owing to the introduction of modern appliances and the 
increased capacity which some of the — furnaces now possess, 
ces there is every justifiable 


It is thought from present ap; 
reason to believe that the le in the district will be maintained 
in as good a position as at p t for some months to come, that 





in fact the winter season will be tided over without any difficulty, 
and a new year entered upon with good ial prospect: 

Bessemer iron is being largely used by steel makers in the 
locality, and prices are fairly maintained, 67s. 6d. being the ruling 
quotation for No. 1 quality. In forge iron there is not relatively 
so much business being done, and No. 3 quality is said to be 
changing hands at less than the figure which been asked for 
some time. South Wales tin-plate workers are buying freely of 
this class of iron, and as an even better demand is shortly expected, 
it is thought probable the old price will be soon again reached. 
The trade doing with the Continent is smaller than it has been, 
and the news of the failure of a large and representative Belgian 
firm of ironmasters, which isa general debtor to West Coast makers 
of iron, has not tended to give confidence in the stability of com- 
mercial affairs south of the English Channel. Stocks of iron 
remain low. 

Iron shipbuilders are not busy, and new work seems to come in 
very slowly, owing probably to the fact that there is not much 
employment for shipping at the present, either as regards foreign 
or coastwise cargoes. On Saturday the Barrow Iron Shipbuilding 
Company launched from their yard an iron paddle steamer, Earl of 
Ulster, built by them for the North Lancashire Steam Navigation 
Company, and intended to trade between Fleetwood and Belfast. 
The Earl of Ulster isa sister ship to the Duke of Connaught, 
built by the same firm for the same trade, in 1875. Her dimen- 
ee ee or ; beam, ie of hold. 16ft.; 

inal engine power, 475 horse; an i tonnage tons. 
She will be.ready for sea in about two months. 

The steel trade is briskly employed, chiefly on home orders. 
There is a probability, from what can be seen at present, that a good 
trade will be done for some months to come. 

ineers, ironfounders, boiler makers, and railway rolling 
stock manufacturers are fairly but not briskly employed. 

Tron ore remains firm, and late purchases are at full rates, the 
output of the mines being good. 

Coal is in steady though quiet demand. Prices have not been 
disputed. Shipping dull. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE can be little or no doubt, as I stated last week and on 
vious occasions, that the ordinary iron trade of this town and 
istrict was never in a worse condition than at present. This is 
— not only by the recent difficulties of the Northfield Iron 
pany, near Rotherham, but also by the action which has been 
taken by Messrs. William Cooke and Company, Limited, Sheffield, to 
reduce the wages of their puddlers—a step which they have 
publicly stated to have been rendered necessary by ‘“‘ the severe 
competition and the long-continued depression.” This competition 
is not only existent in this locality, but all over the country, and 
ia more particularly keen in the race for the Lancashire and Liver- 
pool shipping orders, which were at one time the principal susten- 
ance of some of our local concerns in this branch of business. The 
North Staffordshire and Lancashire houses are now the most 
formidable competitors in the markets named, and manage to carry 
off most of the orders, even though ordinary bars be offered at 
£5 15s., which leads me to remark, parenthetically, that in my last 
letter I was made to say that “Messrs. Cooke and Co. offer 8s. 2d. for 
puddling common bar iron,” instead of 8s. 9d. per ton. A further 
proof of the dulness of which I have just spoken is furnished by 
the statement that the Sheepbridge Coal and Iron Company, near 
Chesterfield, are discharging numbers of workmen, and are placing 
others on short time, for the purpose, principally, of curtailing the 
preduction, which is clearly shown to be too large by the great 
stocks of iron which have accumulated at these and other works. 
That this company should feel compelled to take such measures is 
all the more striking when it is borne in mind that it has its own 
blast furnaces, iron ore d its, and collieries, all conveniently 
situated for economical uction, and when the good reputation 
of the company’s pig iron is alsoremembered. If what I am told be 

true, we shall shortly hear of other movements of this kind. 

I am told that good steel rails can now be had at something 
under £6 10s. per ton at the works, or very little over that figure 
delivered at Hull ready for shipment. I believe I am correct in 
stating that 6000 tons of rails. for India have already been sent off 
from one local works. In other directions the mills are busily 
going on Russian account. 

A good deal of interest has been excited here by the official 
report of our Consuls and Vice-consuls in Italy, and also by a 
letter from Mr. A. Dixon, of Florence, relative to the successful 
manner in which German and other foreign manufacturers are 
competing with Sheffield in Italy. The German, Belgian, and 
French manufacturers are said to have great advantages in cheaper 
inland carriage rate, and in very low water freights. Sheffield, on 
the other hand, is very unfavourably situated—says the consul at 
Florence—for the canal and railway to Hull are both owned by the 
same company, and the rate from Sheffield to that port for rails by 
railway is 8s. per ton, and by canal only 6d. less—7s. 6d. per ton. 
To enable the Sheffield manufacturers to successfully meet the 
foreign competition it would be necessary that these rates should 
be lowered to 4s. per ton, or under, which might easily be done 
without resorting to the difficult process— by the consul 
—of “enlarging the present canal, so as to make it available for 
seagoing steamers up to Sheffield.” This, I think, could hardly be 
done, but as there is estimated to be a traffic of 7000 tons of rails, 
armour plates, axles, &c., weekly from Sheffield to the Humber, it 
is high time the railway authorities took the matter into serious 
consideration. Mr. Dixon, writing from Florence, says that unless 
some remedy is at once found, our continental trade will be perma- 
nently lost to us. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
THE ironmakers in the Cleveland district are adhering, on the 
whole, with considerable firmness to their agreemeut of last week, 








that they would not sell No. 3 pig iron under 41s. ved ton. In 
order to strengthen and confirm that resolution, they held another 
meeting on Monday of this week, which caused them to present at 
the market, on Tuesday, a firm front in to prices. Con- 
sumers, however, were not altogether dependent on makers, and 
some sales were effected at from 9d. to 1s. per ton less than makers’ 
rates. The demand, however, is very dull, and it is probable that 
makers will find a difficulty in carrying out any arbitrary rule as to 
rices, 
. Much distress exists because of the number of hands out of 
work, Put ina tabulated form, a synopsis of facts will show as 
follows :— 
Men employed Men employed 
in 1872. in 1877. 


Darlington Ironworks .. 1609 109 
Skerne Ironworks... .. .. 800 500 
Darlington Wagon Works .. 200 60 
South Durham Ironworks . 150 — 

2750 660 


showing in round figures that about 2100 hands have been deprived 
of em me in a town, the population of which has at no time 
exceeded 35,000. Ata meeting of influential inhabitants held 
this week under the presidency of the mayor, it was resolved to 
take steps to raise a fund for the benefit of the distressed, and in 
the meantime a soup kitchen and a free distribution of coals are 
being originated. 

There is little change in the rates for finished iron ; ship plates 
are £6 5s. to £6 10s.; common bars, £5 12s. 6d.; best bars, £6 2s, 6d.; 
iron rails, £5 12s, 6d.; sheets, £7 10s.; nail rods, £653. Orders for 
merchant iron are increasingly scarce. Plates are still in fair 
request, but some of the mills on Tees-side are doing little more 
than half time. 

The Northumberland coalowners, taking into account the fear- 
fully depressed condition of the steam coal trade, have resolved 
upon demanding from their men another reduction of wages, 
representing 124 per cent. off the current rate. A deputation of 
the miners will doa the proposed reduction with the Owners’ 
Association next week. 

The accountants appointed to ascertain the net average realised 
selling price of coal under the operation of the sliding scale in the 
Durham coal trade, have this week issued their report for the past 
four months. They found that the average selling price of all coals 
brought to bank for that period has been 5s. 2fd. per ton, being a 
decrease of a penny per ton on the average price of the four months 
preceding July last. 

The annual dinner of the Newcastle and District Association of 
Foreman Engineers and Mechanical Draughtsmen was held on 
Saturday evening, under the presidency of Mr. I. L. Bell, M P., 
who, in his speech, pointed out that the rolling mills of the North 
of England, representing a capital of half a million, were now 
lying idle, ~ be 2 because the iron of Cleveland was unsuited to 
the demands of the present time. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Scotch iron trade, unfortunately, exhibits no improvement 
in any of its departments. 

Of the six furnaces formerly in use at Hurlford, only two have 
been in blast for some time, and I have just learned that these are 
to be extinguished, and the munufacture of pig entirely discon- 
tinued there. The workmen have received notice of this resolution 
of the employers, which has nothing to do with any dispute about 
wages, but is simply owing to depression in trade, 

There is no doubt that many of the ironmasters find it a difficult 
matter to keep their works going just now, trade is so very bad. 
Prices also are exceptionally low. Pigs are selling at from 6s, 6d. 
to 7s. 6d. less than they fetched at this time last year, though 
at that time the rates were greatly below an average of recent 


ears. 
y The Glasgow Iron Company have given the workmen at their 
Motherwell Ironworks intimation that after the expiry of a 
fortnight only one day’s notice wiil be given and taken in all 
departments of work. At other establishment, in the same part 
of Lanarkshire, a similar step has been taken. 

Deliveries of pig iron into store have now almost ceased. In 
the course of the past week only 180 tons were placed in Messrs. 
Connal and Co,’s Glasgow stores, where the reserve amounts to 
166,180 tons. 

As indicated above, the warrant market has been dull and 
inactive throughout the week. On Friday forenoon business was 
done at 52s. and 52s. 14d. cash, and 52s. 34d. and 52s. 44d. one 
month ; whilst in the afternoon the figures were 52s. cash, and 
52s. 3d. one month. The market was quiet all day on Monday, 
with a few transactions at about 1d. of a reduction. On Tuesday 
morning a quiet business was done at 52s. and 52s. Id. cash, the 
market being idle in the afternoon, with buyers at 52s, 1d. cash; 
sellers, 52s. 14 The market was firm on Wednesday, with busi- 
ness at 523. 2d. cash. To day- Thursday—the market was quiet 
at 52s, 3d. cash, and touched 52s 6d. eight days. ; 

For makers’ iron the demand is very moderate, and in some 
cases there is again a slight reduction in prices. Coltness, Nos. 1 
and 3, declined 1s. each ; Langloan, No. 3, 6d.; Carnbroe, Nos. 1 
and 3, 6d.; Clyde, No. 1, 6d ; Govan, Nos. 1 and 3, 6d.; Calder, 
No. 3, 6d.; and Glengarnock, Nos. 1 and 3, 6d. The following are 
now the quotations :—G.m.b., f.o.b. at Glasgow, per ton, No. 1, 
54s,; No. 3, 51s.; Gartsherrie, No. 1, 603. 6d.; No. 3, 54s 6d.; Colt- 
ness, No. 1, 65s. 6d.; No. 3, 55s. 6d.; Summerlee, N». 1, 59s. 6d.; 
No. 3, 53s. 6d.; Langloan, No. 1, 62s, 6d.; No. 3, 54s. 6d.; Carnbroe, 
No. 1, 568; No. 3, 52s; Monkland, No. 1, 54s; No. 3, 5ls.; 
Clyde, No. 1, 57s.; No. 3, 52s ; Govan, at Broomielaw, No. 1, 54s.; 
No. 3, 52s.; Calder, at Port-Dundas, No. 1, 60s.; No. 3, 52s.; 
Glengarnock, at Ardrossan, No. 1, 593.; No. 3, 53s. 6d.; Eglinton, 
No. 1, 54s. 6d.; No. 3, 51s. 6d.; Dalmellington, No. 1, 54s. 6d.; 
No. 38, 52s.; Carron, at Grangemouth, No. 1, 65s.; ditto, specially 
selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 61s. 6d.; No. 3, 
55s. 6d.; Kinneil, at Bo'ness, No. 1, 55s.; No. 3, fi2s. 

The shipments of pig iron from Scotch ports during the week 
were 7596 tons, as compared with 10,276 in the co nding week 
of 1876; while the imports of Middlesbrough pigs at Grangemouth 
were 8197, as against 6615 in the corresponding week of last week, 

The manufactured iron trade is quiet in most of its departments. 
Last week’s shipments of iron manufactures from the Clyde 
embraced £9000 worth of machinery, of which £7000 was des- 
patched to Trinidad and £1600 to the Mediterranean, the 
remainder being for other places ; 21800 castings, chiefly for the 
Mediterranean ; £1200 a aa Ee £3000 ao of which £2770 went to 
Sin ; and £3000 miscellaneous articles. 

There is now a rather better demand for household coals, but 

rices are unchanged. 

; At the first meeting of the chemical section of the Glasgow 
Philosophical Society, held on Monday evening, Professor Fergu- 
son, of Glasgow University, delivered the opening address, and 
Mr. James Mactear read a paper ‘“‘On the Regeneration of the 
Sulphur employed in the Alkali Manufacture as conducted at 
St. Rollox by the Mactear Process.” 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE is more briskness at Ebbw Vale than I have seen for a 
long time, and even if not profitable to the management, it is of 
exceedingly good service to the neighbourhood, as every man is 
occupied. The state of things at present is that seven rolling mills 
are in active operation night and day, and three of them are 





ially employed on a first-class kind of raiJs. Fifty-four puddling 
pase ade in operation, and these give employment not only 


to 200 master and assistant or underhand 
usual staff of hers, lab 8, sh , rollers, and others. 

__ It will soon be almost imperative for a furnace or two to be put 
in blast, and, once in, if it is found as cheap to make pig as to buy 
it, they may be continued. 

At the Dos Works, Newport, a reduction of 10 per cent. has 
been carried, and the puddlers will shortly have to accept a re- 
duction of 7 or even 10 per cent. 

The settlement at Abernant and Plymouth still hangs fire, and 
nothing is allowed to transpire as to the nature of the movements 
which are carried on, The belief is that there will be a breaking 
up of the concern, and if the London and North.Western or the 
Great Western Railways took either Abernant or Plymouth it 
would be of immense benefit. Both companies are stated to have 
inspected the works lately. 

Dowlais and Rhymney are importing foreign and Irish ore freely, 
and amongst the general imports figure iron slag from Hamburg. 
There was but little rail or other kind of iron or steel exported 
last week, the whole total from Wales being only 2200 tons, 
principally for Gothenburg, and some 200 tons bars for Palermo, 
A small cargo was also sent to the States. Judging from the 
spirit now going on to complete orders, the figures next week will 
be in strong contrast. 

The abandonment of the Rhondda Valley and Hirwain Railway 
closes the outlet by a western route from the valley, and if the 
Taff should secure the completed portion of the works, which they 
are in treaty for, it will give them a railway monopoly of the 
district. The branch connecting the main line by Llancaiach with 
the Great Western is nearly complete, and will enable the manage- 
ment to dispense with a good deal of locomotive power in running 
up the sharp gradient to Quakers-yard. 

_ Another bridge over the Severn is being discussed in influential 
circles. The project is to cross at the old ferry, which has been 
in use in a primitive manner from the time of the Romans, 
between Newnham and Arlingham. The estimate is £25,000. The 
bridge to be of two spans, the Newnham span 400ft., and 60ft. 
above high-water mark; the Arlingham span to be 300ft., and 
ng —_— high-water mark, with a 600ft. jetty ; the bridge to be 

t. wide. 

The lifting of Chepstow station 22in. by the taking out of sections 
of masonry, inserting “‘ needles,” and bringing a powerful number 
of “‘jacks” to bear, which was carried out lately in a most suc- 
cessful manner, has been cited as a novel instance in this country. 
I am enabled to state that in the same county, a few years ago, a 
cottage near Durskey was not only lifted, but removed a consider- 
able distance, and, I am informed, without any damage resulting. 
But probably the earliest instance of this clsss of work was the 
removal in 1848 of a brick house at Messrs. Ransomes works at 
Ipswich by Mr. W. Worby, then their general manager. 

There has been a little flush in the coal trade during the last 
week or nine days, and some of the coal valleys have exhibited a 
slight improvement. The total export of coal for last week from 
the whole of the Welsh ports amounted to 76,643 tons, thus indi- 
cating an advance over the exceedingly small returns of the last 
few weeks, 

The foree of the gales has materially affected the shipping at 
Cardiff and Swansea. 

There has been more regular work in the Rhondda Valley lately. 
The Gadlys and Bwlfa pits are also more fully occupied. 
Dowlais, Cyfarthfa, and Plymouth are tolerably busy in comparison 
with what has been of late, Cyfarthfa only excepted, which has 
been doing a brisk trade throughout. 

In the house coal district there is still some degree of stagnation, 
Caerphilly excepted. The Forest of Dean coal trade is much 
better, and many of the colliers have been enabled of late to get 
overtime, a most unusual circumstance. 

Quotations for house coal at Lydney, 11s.; seconds, 10s, Quota- 
tions at Cardiff : best double screened Rhondda, 10s. to 10s, 9d.; 
colliery screened, 9s. to 93. 6d.; small, 43, 

The iron trade in the Forest of Dean is very dull, 


puddlers, but also to the 











THe Mings’ RecuLation Act.—In reply to a letter from Mr. 
Macdonald, M.P., who suggested the necessity of legislation 
supplementary to the Mines’ Regulation Act of 1872, in view of 
recent colliery disasters, Lord Kinnaird purposes that an amended 
bill be introduced next session, for the compulsory adoption of 
safety detaching hooks, with the necessary machinery for cages 
and kettles, to prohibit blasting or naked lights in any fiery mine ; 
to make the examination of and possession of a certiticate of com- 
petency by firemen essential ; to improve the system of reporting 
on the state of the mines; to amend the provisions of the Act as 
to Government Inspectors, and to provide ‘‘ that all damages for 
loss of life, or injury to person, by neglect or non-observance of 
the Act, be borne by the owners or lessees of the mines.” It is all 
but certain, that Lord Kinnaird and Mr. Macdonald will introduce 
a bill embodying the above provisions in the course of the ensuing 
session of Parliament. 


THROAT IRRITATION. — Soreness and dryness, tickling and 
irritation, inducing cough and affecting the voice. For these 
symptoms use Epps’ glycerine jujubes. Glycerine, in these 
agreeable confections, being in proximity to the glands at the 
moment they are excited by the act of suckipg, omes actively 
healing. Sold only in Gd. and 1s. boxes (by post on receipt of 
8 or 14 stamps), labelled ‘James Epps & Co., Hommopathic 
Chemists, 48, Threadneedle-st., and 170, Piccadilly.”—{Apvt.] 
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THE ELECTRIC LIGHT. 
No, ITI, 


In our last impression we explained the principles of the 
action of the electro-magnetic machine, showing that when 
a magnet is made to revolve in such a way that its poles 
rapidly pass the ends of soft iron bars surrounded with coils 
of insulated wire, electrical currents are developed in the 
latter. To produce much electricity in this way, very large 
and heavy magnets would 
be required, and_a con- 
siderable number of such 
magnets would also be 


needed, Thus a_ great 
weight would have to be 
put in motion if any 


arrangement similar in 
character to Pixii’s were 
used. The framing must 
be strong, and the appa- 
ratus very rigidly fixed. 
These things mean money, 
and the cost of a machine 
with rotating magnets 
sufliciently powerful to 
produce the electric light 
would be very consider- 
able. But a little reflec- 
tion will show that as 
regards the production of 
electricity, it is just the 
same whether the magnet 
moves past the soft iron 
in the coil, or the soft 
iron moves past the mag- 
netic poles. But the soft 
iron bar and coil may be 
made very light and may 
be easily arranged. Many 
advantages are thus se- 
cured, not the least being 
that, as we shall show 
presently, the cost of the 
apparatus may be much 
reduced, In __ practice, 
therefore, all modern 
machines are made with 
fixed magnets and movable 
“ armatures,”—a coil and 
its enclosed bar of iron 
being known by this name. 
Fig. 9 illustrates a mag- 
neto-electric machine of 
great simplicity, which we 

ve engraved because it 
shows how two horseshoe 
magnets may be combined 
to act on one set of arma- 
tures. The magnets are 
shownat A A, The arma- 
tures are seen at B 
secured firmly at one end 
‘to a disc mounted on an 
axis turning in bearings 
on the stand. At the other 
end of the axis is a cord 
pulley, by which and the 
gut-line C the disc can be 
caused to rotate rapidly. 
There are twelve arma- 
tures, the bobbins or coils 
of which are all united to 
each other, in much the 
same way as the cells of a 
galvanic battery. The 
action which takes place 
is a little complicated, the 
effect of the position 
assigned to the north and 
south poles of the horse- 
shoe permanent magnets 
A A being such that the 
electricity produced always 
moves in the same direc- 
tion, No commutator is 
required, the electricity 
being collected by the 
pen f rings D, which are 
touched by radial metallic 
bars, which are connected 
with the points of union 
of the wires of each pair 
of bobbins. It is not 
necessary to trace the 
action of the apparatus, 
which is not sufliciently 
powerful to produce the 
electric light ; it answers 


Bb, 


Po 


admirably, however, to 
illustrate our explana- 
tions. Thus it will be 


seen that ten or a dozen 
sets of armatures might 
be mounted on the same 
axis, as many pairs of 
magnets being caused to 
act on them, and all the 
electricity produced by all 
the machines might be collected into one current. Again, 
while retaining a single set of armatures, two or more sets 
of magnets may be disposed radially round the axis on 
which the group of armatures revolves, or both systems may 
be combined to produce more power in a small space. 
This last device has been extensively adopted. It is shown 
in Fig. 10, which illustrates what is known as the machine 
of the Société ? Alliance, which is employed in the illumi- 
nation of lighthouses at La Héve, Gris-Nez, Cronstadt, 











LADD'S ELECTRO-MAGNETIC MACHINE, 





and Odessa, and was until recently, considered one of the 
best electro-magnetic machines in existence. It conse- 
geet deserves some description at our hands, although it 
is too large and costly to suit manufacturers or engineers 
who wish to light their workshops by electricity. 

his machine was invented by M. Nollet, profes- 
sor of physics at the Military School, Brussels. It 


was intended by its inventor to be used in decomposing 
water, the hydrogen resulting to beemployed inilluminating 


FIG. 9, yy, 





SOCIETE L’'ALLIANCE MAGNETO-ZLECTRIC MACHINE, 
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SIEMENS’ ARMATURE, 
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purposes. We need hardly say that this scheme did not 
answer, but the machine was improved . Van 
Malderen, and then, as we have said, played an important 
part in another way in producing light. 

It is made in two or three sizes, and consists of a certain 
number of brass discs C, each carrying at its circumference 
sixteen bobbin-armatures. The discs are keyed on a 
shaft, driven by a steam-engine by means of the belt x, 
and they revolve between eight sets of magnets B. As 








each magnet has two poles, each series has sixteen poles, 
equally s sent oo The armatures are so a. 

that they exactly coincide with the magnets, so that when 
one armature is opposite a magnetic pole all the others are 
opposite poles. In the machines usually made there are 
four or six discs, which correspond to sixty-four bobbins 
and forty magnets, or to ninety-six bobbins and fifty-six 
magnets. The currents are all collected on two conductors, 
one of which abuts on the axis, and is thence put in 
communication with the rest of the apparatus. The other 
conductor terminates in an insulated sleeve concentric with 
the main axis. The wires are fixed by binding screws 
de tv these conductors as shown. The current changes its 
direction each time that a bobbin passes a pole. ere 
are sixteen changes for each disc, and inasmuch as the 
machine makes 400 revolutions per minute, there are 6400 
changes in a minute, or over 100 per second. No commu- 
tator is used, as it has been found that it is possible to pro- 


FIG.12. 





duce the electric light with currents which do not flow 
always in the same direction. It will be understood that 
when currents are reversed there must be at each reversal 
a zero or period when no electricity is ing ; at this 
moment the electric light is extinguished, but the fact will 
be imperceptible to the senses, provided the light is not 
extinguished for more than the hundredth part of a second, 
because the impression of the light remains on the retina. 
The carbons waste equally fast, for reasons which will be 


sufficiently obvious to those who have read our first article 
on this subject. It is considered at present, however, that 
the machines fitted 


the balance of advantage lies wit 


| with commutators. 








SIEMENS’ HAND MACHINE. 





We have now to consider a very remarkable improve- 
ment invented by Messrs. Siemens and Halske in 1859, 


| which has done a great deal to reduce the dimensions of the 


electro-magnetic machine. Hitherto we have spoken only 
of armatures in which the wire was coiled round a cylin- 
drical bar as we may wind a thread round the finger. In 
the Siemens armature the wire is wound longitudinally on 
the bar, as shown in Figs. 11 and 12. The cross section 
of the soft iron is, as will be seen from Fig. 12, like the 
letter T, a deep groove being cut the entire length of the 
core bar A B at each side, which may be several feet 
long. In this is coiled the insulated wire. To the ends of 
the cylinder brass discs E and D are secured. With E is 
connected a~commutator C made of two pieces of steel 
insulated from each other, and connected respectively with 
the two ends of the wire. On the other end is a pulley, p, 


by which the armature can be caused to rotate. en the 
bobbin is made to turn between the poles of the ets, 
the two segments A and B are alternately magnetised and 


demagnetised, and a current of electricity flows through 
the wire. These are sorted by the commutator in the way 
explained in our last impression, and thus a continuous 
current is produced in one direction. To show how simple 
and beautiful an electro-magnetic machine may be made 
in this way, we give in Fig. 13 a drawing of Siemens’ 
hand machine, in which A A are a group of Tecatihen per- 
manent magnets, between the lower extremities of which 
revolves the armature B just described, a cross section of 
which, with the ends of the magnets, is shown in Fig. 12. 
A machine deserving icular notice is that invented 
by Mr. Ladd, which is of the cumulative species. It will 
be remembered that in our last impression we asked what 
would occur if the wires from an armature were made to 
surround a magnet introduced into a coil, and we explained 
that a species of reaction would be set up, which would 
much increase the strength of the current. This principle 
is fully taken advantage of in the machine shown in Fig. 14. 
In this there are, it may almost be said, no permanent 
magnets. It consists of two separate electro-magnets 
B B, consisting of slabs of soft iron, surrounded with 
insulated wire, as shown. CC are two frames or 
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blocks, each bored out to take a Siemens armature m 2. 
The current from the armature 2 is made to pass round 
the electro-magnets B B. The current from m is 
utilised to produce the electric light as at D. The action 
of the machine is this:—A voltaic cur:ent is passed 
once for all through the coils B B. This magnetises the 
plates A A, which, by a well known law, retain a small 
quantity of magnetism ever afterwards. If, then, the 
armatures are put in motion by bands as shown, a feeble 
electrical current will be set up in m and x, but the 
current from n running round the magnets A B, A B, 
makes them much more powerful than they were originally. 
They in their turn react more forcibly on m and n, and so 
the magnets go on reacting on themselves until very large 
quantities of electricity are produced. Thus, a machine 
shown by Mr. Ladd in Paris in 1867 had the plates A A 
only 24in. long by 12in. wide, and was quite able to pro- 
duce the electric light. 

In the year 1866 Mr. Wilde invented an electro-magnetic 
machine, which was illustrated in THE ENGINEER at 
the time. In this case two distinct sets of magnets 
and armatures are combined. The first set of magnets of 
comparatively small power is employed solely to produce 
a current of electricity which operates large electro- 
magnets in the lower part of the apparatus. These last 
induce a copious supply of electricity in a second and large 
Siemens armature. The principle is the same as that of 
the machine we have just described, but it is not utilised 
in so elegant a way. The Wilde machine is, however, a 
very powerful and useful apparatus. One constructed for 
the Commissioners of Northern Lights was capable of 
melting rods of iron 15in. long and jin. thick. The total 
weight of the machine was 44 tons. 








THE PARIS EXHIBITION. 
No, IV. 

THE group and local committees are beginning to 
announce their lists of exhibitors, and they show how 
heartily the great manufacturing centres have taken up the 
subject. The committee of the department of the Nord 
announces that it has had more than six hundred applica- 
tions, of which it has admitted 498. The total number of 
French exhibitors is said to amount to 15,000, so that the 
Nord has already one-thirtieth part, without taking into 
consideration the groups including art, education, hor ticul- 
ture, and agriculture. The 498 exhibitors admitted in- 
clude the flax and hemp trade of Lille, Armentiéres, 
Dunkirk, Halluin, Cambrai, Commes, Douai, Tourcoign, 
Valenciennes, and a few minor places ; the wool spinners 
and weavers of Roubaix, Tourcoign, Fourmies, and neigh- 
bouring places, which make up the great mass ; to which 
are added a few shawl mauufactories, one silk house, and 
several lace, tulle, trimming, and hosiery manufacturers. 

There is no question about the whole of the space being 
occupied ; it would be that were it twice as large ; and the 
opinion seems to be s hening, not that political diffi- 
culties will ruin the exhibition, but the latter may have a 
great effect in smoothing away the former. For the first 
time in France the commercial and manufacturing world 
seem inclined to come forward boldly and try and prevent 
mischief. Each industry in Paris has its syndicate, and 
the whole of the syndicates of the city have taken action 
on the present occasion ; deputations have been formed ; 
one publi¢ meeting, at which 600 merchants, manufac- 
turers, and shopkeepers attended, took place in the Salle 
Frascati a few days since ; and in the provinces, where the 
same system of syndicates prevails, the same means are 
being adopted to induce a settlement of affairs. This 
wakening up of the great and influential middle classes is 
new in France, and as important as it is novel. 

Amongst other objects of interest promised at the 
coming Exhibition are some iron structures, which will 
illustrate decided progress in such matters. Some iron- 
houses of an economical character have of late been erected 
in Paris. The upright, as well as the horizontal framing 
of these houses, is of double T-iron, connected with angle- 
iron; the floors are formed of iron plate, the filling in being 
of brick and parquet. Some of these may be seen in the 
Rue Philippe-de-Girard and the Rue de Flandres. It is 
said also that specimens of iron huts, which have been 
constructed for the use of the Russian army in case of a 
winter campaign, will be exhibited. 

The retrospective section promises to be very rich; the 
committees, in fact, are inundated with offers of valuable 
contributions. The numismatic section has, we believe, 
closed its list, which will include such a collection of coins 
and medals of the Gauls, Gallo-Roman, middle ages, and 
renaissance of all the provinces of France, as was never 
before brought together. The section of manuscripts and 
printing will be well filled. The State possesses grand 
collections of illuminated MSS., and many departmental 
museums and libraries will contribute largely. The 
ceramic section will certainly be one of the most interest- 
ing. The collection of the works of Bernard Palissy will be 
almost complete ; the Museums of Limoges, Rouen, Nevers, 
and othertowns willcontribute important examples notto be 
found in private collections, and Lyons will send some of 
the remarkable antiques which she possesses. Sir Richard 
Wallace, the Prince Basilewski, the members of the Roth- 
schild family, and many other well-known collectors, will 
contribute remarkable examples of Middle Age and 
renaissance art in France, Italy, and Spain—majolica ware, 
arms, ivory carvings, glass, textile fabrics, &c. The whole 
of th se contributions will be placed in show-cases made of 
iron and plate glass, which are supplied by the Commis- 
tion, which has followed the excellent example of the 
Société Centrale, whose three or four exhibitions of artistic 
manufactures, ancient and modern, held in the Palais de 
V'Industrie, attracted extraordinary attention. The plan is 
to have only a few forms of cases, so as to give the whole 
a certain uniform air, wall cases of various widths, large 
central tables with an etagére of three shelves in the 
mi.dle, the whole covered with glass, at ends as well as 
sides, and smaller tables without etagéres, so that everything 





late Minister of Public Instruction was determined 
that the /iterati of France should have their place with the 
rest ; he therefore issued circulars to all the rectors of 
colleges asking for a copy of every publication by the pro- 
fessors that had a from the year 1867, that of the 
last International Exhibition held in Paris, to the present 
time, no matter how unimportant the work. The minister 
undertook on his part to have the whole bound uniformly 
and carefully catalogued, the collection after the closing of 
the Exhibition to form the nucleus of an university library. 
The idea was well worthy of the minister, if only for the 
last-named object. 

The exhibition of models, charts, &c., made by the 
authorities of Paris and the department of the Seine in 
one of the rooms of the French annexe at the International 
Exhibition of 1871, held at South Kensington, attracted 
much attention, and will not have been forgotten. In the 


heart of the building in the Champ de Mars, as 
already mentioned, in the ornamental en between the 
inner ends of the two of art ies, will be found 


a building of large size devoted entirely to the official 
exhibition of the capital and the department of which it 
forms part. The various schools and variety of other 
public establishments existing in Paris, the great attention 
which has been paid of late years to all the public services, 
above and below ground, the decoration and embellishment 
of all the public parks, — and other places, 
and, if last certainly not least, the admirable ingenuity 
and economy exhibited in the material for all these ser- 
vices, are most remarkable, and a well exhibition 
of all the means which have been employed cannot fail 
to offer many useful lessons and hints. 

The city also possesses a curious collection of ancient 
maps, plans, and charts, some going back as far as the year 
1530, though curiously enough the two oldest maps of the 
city are by foreigners. These curious documents are all to 
be photographed, and will present a curious material history 
of the growth and changes which Paris has undergone. 
We are not aware whether this collection of photographs 
will be included in the city exhibition or in the retro- 
spective museum of the Trocadéro. The collection will also 
include’ a considerable number of pictures, statues, 
engravings, medals, &c., presented by living artists for the 
municipal authorities, but it has been very properly de- 
cided that each artist will be considered an exhibitor and 
qualified for a prize. 

Close to the Pont de Jena, on the side of the Champs 
de Mars, and overhanging the Seine about sixteen feet, is 
being constructed an immense annexe—the area of which 
is 7000 square metres—tor Class 67, marine and naviga- 
tion. The programme of the class on the present 
occasion is very comprehensive, including. everything 
connected with the navy and commercial marine, sail 
and steam. The French marine authorities will ex- 
hibit the types of the most powerful armour-plated 
vessels in the navy, together with their armaments, 
and also of the nak or the protection of the ports; and 
beside these, their mortal enemies, submarine er gines, tor- 
pedoes, and torpedo-boats. The various companies will 
exhibit models of their finest packets. 

Another sub-division will include all kinds of apparatus 
and material for the saving of life in waten—-Eiihosia, 
life-buoys, life-lines, &c. In 1867 the English lifeboat and 
other apparatus excited great attention, and the former 
was presented to the French Government on condition that 
it should be placed at a Channel port; it was so placed, 
and the firstmen saved by it were an English crew. Since the 
time of which we are speaking, an immense extension 
has been made in the use of lifeboats and other means of 
rescuing the shipwrecked, and there is no doubt that many 
improvements will be exhibited which will be new to those 
who did not visit the Exhibition at Brussels in 1876, where, 
thanks to the exertions of a committee of private persons, 
Great Britain assumed ber proper position in the first 
exhibition devoted solely to humanitarian objects, in which 
almost every nation in the world was represented by its 
sovereign or crown prince. The official notices respectin 
this sub-division give England all the credit of having | 
the way in this humanitarian campaign, and admit that 
the Royal Society for Saving Life in England was the 
model for that since formed in France, and which now has 
its representatives in every port of France, Corsica and 
Algeria. We trust that many improvements may be 
exhibited next year, and that England may fill her part 
of the humanitarian section worthily. 

The decoration of the handsome building in the 
Trocadéro has been the subject of considerable discussion ; 
at first it was intended to use enamelled earthenware on a 
large scale, but this has been rejected on consideration, as 
it would have the effeet of detracting from the importance 
of the architecture, and the ornamentation determined 
on is Venetian mosaic, applied rather sparingly to the 
figures and framing of the buildings. The 

seems to us a fortunate one. The mosaic work is to 
executed by M. Facchina. Amongst the other contracts 
made is one for stuecoing the walls of this building, the 
amount of which is equal to twelve hundred poundssterling. 


THE USE OF BLAST IN GAS REVERBERATORY 
FURNACES. 
Ir is well known in ironworks that, whenever a good 
steady breeze of wind sets into the ashpit of a common 
puddling furnace, the action of the fire and working of the 
furnace are both improved. On the other hand, with a 
breeze in the contrary direction, the result is quite oppo- 
site. It was therefore a natural idea, in spite of the 
conservatism of ironmakers, that the action of the wind 
should be attempted to be imitated by applying a cold 
blast beneath the grate. Accordingly, a certain number 
of such furnaces—not many—are worked with a blast 
beneath the grate, sometimes with a closed ashpit. Some 
thirty years ago it was attempted to apply. not merely a 
cold blast, but even heated air under pressure. The result 
was a failure ; the evil effect was found in that the com- 
bustion was so intensified on the grate that the furnace 











will be seen under the best possible conditions. 
Literature does not lend itself well to exhibitions, but the 


itself was actually cooled down. Another kind of injury 
was induced by the attendant blowing of the deleterious 


ashes over on tothe bed. And yet the use of blast in itself 
ought to be a gain! It can be calculated that a pound of 
coal expended in doing work in a steam-blowing engine, or 
even a fan, will do more work than something like 500 times 
as much coal consumed in heating a column of air, in 
order thereby to expand it sufficiently to enable a chimney 
to act as an exhaust apparatus. But such an exhaust ap- 
paratus is essentially deficient, as its capability of sustaining 
the combustion is dependent upon the energy of the com- 
bustion itself. Many people fondly imagine that the ab- 
sence of smoke at the mouth of the stack is in itself a 
proof of complete and economical combustion. But this 
absence of smoke may be simply due to the mixing of 
carbonic acid gas at a red heat with the carbonaceous par- 
ticles. The resulting carbonic oxide is transparent and 
colourless ; but its escape means a waste of fuel. An 
heating apparatus is all the more perfect the more thoroug 
the combustion with the minimum quantity of atmo- 
spheric air. Almost all tests of the fire 8 issuing from 
any stack show that the atmospheric air is therein present 
to excess. This excess lowers the temperature of the gases 
of combustion, uselessly conveys away quantities of heat, 
thereby unnecessarily increases the surfaces of the appa- 
ratus to be heated, and the cross sections of the channels 
for the flame, with further attendant losses, Instead of 
applying the waste gases to obtain a draught, a more 
scientific and remunerative mode consists in abstracting 
some ef this heat in warming up the oxygen and its 
diluent nitrogen required to sustain the combustion of 
the fuel. 

There is a curious physical phenomenon connected with 
combustion which directly points to the use of blast wher- 
ever practicable, It is the absolute necessity for an excess 
of air if only a draught, and especially a weak draught, 
be employed. The amount of air required for actually 
burning coal is to be estimated at 12 lb. per pound of 
fuel ; But for the dilution of the fire gases that would 
otherwise prevent free access of air to the fuel, at least 
6 lb. more of air are generally necessary, even in the 
favourable case when an air blast is used. When only 
chimney d t is employed, double this amount, or 24 Ib. 
per Ib. of n, are often required. As illustrating the 
ponces of dilution, Dr. Frankland’s experiments on 

ont Blanc, as cited by Dr. Tyndall in his treatise on 
heat, may be quoted :—“Six candles were purchased at 
Chamouni, and carefully weighed ; they were then allowed 
to burn for an hour in the Hotel de l'Union, and the loss 
of weight was determined. The same candles were taken 
to the summitof Mont Blanc,” where the atmospheric pres- 
sure would be about one-half less, “and in the morning 
were allowed to burn for an hour in a tent, which per- 
fectly sheltered them from the action of the wind. The 
aspect of the six flames at the summit surprised us both. 
‘Lhey seemed the mere ghosts of the flames which the same 
candles were competent to produce in the valley of Cha- 
mount. Pale, small, feeble, and suggesting to us a greatly 
diminished energy of combustion. The candles being 
carefully weighed on our return, the unexpected fact was 
rev that the quantity of stearine consumed above was 
almost precisely the same as that consumed below. Thus, 
though the light-giving power of the flame was diminished 
in an extraordinary degree by the elevation, and conse- 
quent tenuity of the air, the combustion was the same 
above as it was below. This curious result is to be as- 
cribed mainly to the mobility of the air at this great 
height. The particles of oxygen could penetrate the flame 
with comparative freedom, thus destroying its light, and 
making atonement for the smallness of their number by 
the promptness of their action.” The two savants evi- 
dently and naturally at first expected that, in the rarefied 
air and diminished atmospheric pressure on the top of the 
mountain, the diminution of oxygen would proportionately 
lessen the intensity of the combustion. An obvious ex- 
tension of this investigation was Dr. Frankland’s experi- 
ment of placing a lighted spirit lamp in compressed air. 
“By pushing the condensation sufficiently far, the flame 
may actually be rendered smoky, the sluggish oxygen 
present being incompetent to effect the complete combus- 
tion of the carbon.” For, “although by compressing the 
air we augment the number of active particles in contact 
with the flame, we, almost in the same degree, diminish 
their mobility and retard their combustion.” It would 
almost appear as if the human furnace behaved in the 
same way in condensed air, or otherwise it is difficult to 
account for the Welsh colliers of the Tynewydd accident 
living some ten days without food, but in an atmosphere 
of compressed air. 

It results, mainly from this physical fact of the neces- 
sity for dilution, that the smaller the jets into which the 
air for combustion is cut up, and the greater the velocit 

with which it is impelled into the solid or gaseous fuel, 
the less the amount of air required for diluting the gaseous 
products of combustion. Apart from diluting the gases, 
there are other incidental advantages. In the first place, 
apy gas generator working with blast is independent of 
changes, in the weather, delivering equable volumes of 
gas; and the same applies to the supply of air for the 
actual combustion in the combustion chamber. It is also 
evident that nothing of that mentioned above can occur ; 
the furnace is entirely independent of changes in the wind 
and weather, the gaseous products and the air always 
meeting each other in regular quantities. Blast also 
allows the use of slack with greater facility, as the air 
can be easily propelled poet the layer on the grate. 
Applied both to the producer and to the supply of air, 
not merely is the nature of the flame, but also its intensity, 
made variable at will; and another advantage of direct- 
acting gas furnaces in which blast is used to generate the 
gases, is that all the advantages of blast are gained with- 
out any chance of the draught driving ash deleterious to 
the iron over on to the hearth. 

On the other hand, with the use of blast under the bars 
of the producer, there is undoubtedly, primd facie, more 
difficulty in getting at the grate. At Round Oak, how- 
ever, we understand that this difficulty is not felt at all, 








the bars being simply cleaned out at the end of each heat, 
when the blast has, in any case, necessarily to be shut off. 
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RAILWAY MATTERS, 


SvYREET tramways are engaging the attention of the people of 
Exeter, who have already reaped so mahy advantages from their 
admirable railway communications. The town council has just 
recorded a vote in favour of the lines. The Exeter promoters 
pee a 4ft. gauge, but the ‘narrowness of some of the streets 

as become a difficulty, and a 3ft. gauge is now under considera- 
tion, 

TuE new station at Strathbungo, situated at the extreme east of 
Pollokshields, and closely adjoining the village of Strathungo, on 
the Berrhead and Kilmarnock line, was opened for traftic on 
Saturday last, Upwards of a dozen trains will run each way per 
day. The fare to St. Enoch-square is to be 3d. first-class, and 2d. 
second-class ; to Gorbals Station, 2d. first-class and 1d. second- 


THE ning of the new railway station at Middlesbrough has 
taken place without ceremony. Since it was commenced an 
additional 100 yards of platform has been roofed in with glass. 
The cost of the whole is stated at £100,000. Next to that at ¥ " 
it will be one of the finest stations in the provinces. The same 
company are expending some £150,000 in the construction of new 
docks at Middlesbrough, 

NEARLY all the construction work in connection with the 
Rangoon and Irrawaddy Valley State Railway has been now under 
suspension for about two months, in consequence of which a large 
reduction has been made in the working establishment. We now 
learn that the Supreme Government has sanctioned a further 
expenditure of fifteen lakhs of rupees, and we suppose those men 
who have been dismissed will be reinstated. 

THE average locomotive mileage per 
— Me the “— gy ye ay te » 
of Bromberg, and for coun’ are as 
follows: —France (1873), 23,475 miles; United States (1875), 
21,900 ; Great Britain (1875), 16,865; Germany (1875), 11,834; 
Austria (1875), 11,700; all Europe (1875), 15,300; East Indies, 
13,400, From the same source we learn that the average number 
of trains per day both ways in 1875 was 20°9 in Europe, 147 in 
the United States, and 8 2 in India. 

Tue Emperor of Brazil has caused a contract to be made with a 
firm of American builders for the construction of « narrow gauge 


ear in the different 
Professor 


railway 180 miles long, extending from the head of na’ on on 
the Maderia river, a branch of the Amazon, to the Bolivia line, at 
a point on the Mamora river. A Pennsylvania iron company is to 
furnish the rails and other iron, and we presume that the rolling 


stock will come from American shops. The construction contract 
—ineluding probably track, &c., is said to amount to about 
5,000,000 dols., which is at the rate of 27,000 dols, per mile, 

A NEW use for old rails is suggested by two Austrian engineers, 
who have published a book containing designs of bridges and other 
framework, constructed almost wholly from old rails, the connec- 
tions being sometimes made by means of other rolled iron shapes 
and sometimes by bolts and rivets. At present prices it is said 
that the structures of old rails are 27 to 30 per cent. cheaper than 
equivalent structures of ordinary forms. Holes in rails used for 
such purposes must be drilled and not punched, and this increases 
the expense somewhat ; but it is claimed that the rails are worth 
much more for such purposes than for re-rolling, and that they 
are very good shapes for use in structures, when properly used. 
It does not appear from what we see said of the book whether the 
authors have actually made any bridges of old rails. 


THE recent narrowing of the gauge of the railway from Cleve- 
land to Columbus, a dist of 138 miles, from 4ft. 9}in. to the 
standardof 4ft. 84in., is a step towards an ultimate uniformity which 
will enable railroads to rid themselves of a burden they have long 
been subjected to, namely, compromise or broad-tread wheels, At 
a rough estimate, says the National Car Builder, there are probably 
8000 miles of mixed gauge roads remaining in the United States, 
which require broad-tread wheels in order that cars may be inter- 
changed aeaian them and standard Pup. The total car equip- 
ment of the 4ft. 8hin., 4ft. 9in., and 4ft. 10in. gauge roads cannot 
much less than 350,000, and it is safe to assume that one-half of these 
cars run upon compromise wheels weighing from 20 Ib. to 60 lb. each, 
more than those with narrow-tread, and costing about 1 dol. per 
wheel more on account of this excess in weight. In other words, 
the standard gauge roads, with a mileage of nearly 50,000, are 
made tributary to those of the mixed gauges, with a mileage of 
8000 in the hauling of heavy wheels. e many are taxed for the 
benefit of the few, and wheels are made by the million with super- 
fluous weight and bad fit for the large mileage, and not fitting any 
too well, the small mi . ere are numerous other 
inconveni variations in length of axles and proportions of 
journals, loss in car service, and increased mse in general 
repairs. The heavy wheels, tov, must nec ly have a shorter 
life, owing to the uneven wear upon the tread, and must also 
pound the rails more in proportion to their weight. Getting rid 
of the compromise would be a great stroke of economy. 
There must be now running upwards of a million of compromise 
wheels, while renewals are constantly being made. The cost of the 
surplus material alone would make an immense sum in the aggre- 
gate, saying nothing about the additional wear and tax upon 
motive power. Recent experience proves that gauges of long lines 
can be quickly changed without any serious interruption to traffic, 
and in cases where the narrowing does not exceed an inch and a 
half, the rolling stock can be made to comform to the change ata 
eae ap moderate cost. The sooner broad-tread wheels 
costes a relic of the past, the better will it be for the interests of 
the roads, 

ANOTHER example of the inutility of the Clark and Webb brake, 
as fitted on the London and North-Western Railway, is supplied by 
a collision which took place on the 3rd of October. In this case as 
the 8 p.m. up fast train from Liverpool to Manchester was passing 
Eccles junction it came into collision with an engine and van pro- 
ceeding on the down line from Ordsall Lane to Ellenbrook—on the 
Bolton line—for a train of coal. Five passen were injured, the 
worst case being that of a contused head. The driver and fireman 
of the passenger train were knocked off the engine, and injured in 
the head and body; the was shaken. The driver of the 
mineral engine was found dead on the foot plate. The fireman 
jumped off before the collision and escaped without injury. The 
brakesman who was on the engine also jumped off, but tumbled 
down and hurt his back, The engine of the passenger train turned 
completely round, and fell over on its side; the tender became 
separated from the engine, and was tilted up on its side, both 
engine and tender being damaged. The front van was completely 
destroyed ; the first carriage had both its ends knocked in; the 
leading end of the next carriage was knocked in ; and the bodies of 
the other three carriages were shifted on their frames. The tender 
of the mineral engine, which was running tender first, was knocked 
off the rails, separated from the engine, and more or less destroyed. 
The engine and van were knocked back along the down line, the 
engine having one of its buffers broken. There can be no doubt that 
this collision was due in great measure to the failure of a signal, 
and the fact that the driver approached a junction at too rapid a 
speed in a fog. The train was fitted with Clark and Webb’s 
brake, which was used without effect. General Hutchinson, com- 
menting on the collision, says :—‘‘The collision would also have 
very probably been avoided had the fast train been supplied with 
a larger amount of brake power under the driver’s control. As it 
was, he had control of brakes on only two out of the seven 
vehicles composing the train. Had he been able to apply brakes 
to the whole, or even to the five coaches, the would have 
been so much more reduced as to have most likely given the 
engine and van time to have crossed to the branch before the 
fast train reached the crossing. in, therefore, I think the 
public safety will not have been sufficiently provided for until 
these fast are supplied with far more ample brake power 








than the one in question,’ 





NOTES AND MEMORANDA. 


THE Spanish, Portuguese, and Dutch navies have signified their 
intention to co-operate with the Chief Signal Officer of Washington 
in extending his system of international meteorological reports, 
and the Portuguese Minister of War has ordered that these obser- 
vations be taken during the Government exploration of Helonga, 
in Central Africa. 


In the city of Providence, R.1, 220 street lamps, within a 
district over nine miles in length, are now lighted and extinguished 
in less than fifteen seconds by electricity, and the system is con- 
trolled by one man, After a trial of several months, the practi- 
cability of the plan is assured, and if the whole of the 2500 lamps 
in the city were lighted in this way, it is estimated that a net 
a in expenditure for gas and labour would amount to about 
25,000 dols. per annum. 

InFORMATION of the occurrence of fires in Paris is to be com- 
municated by telegraphic ap tus established throughout that 
city. In suitable and conspicuous positions in the streets it is 
intended to fix the communicator, covered by a small sheet of 
g or a glass cover in some form, upon breaking which, com- 
munication may be had, and information of fire sent to the 
nearest fire engine station. 


Ir some sulphate of quinine is strewn over a sheet of smooth 

paper and exposed to a heat of from 12) to 140 deg. Fah., by 
means of a plate of metal, the Scientific American says, it becomes 
phosphorescent when stirred with a glass rod. Valerate of quinine 
exhibits the come phentmence without heat being applied, if the 
crystals are rubbedine mortar. It is said that the appearance is 
only noticed when the valerate contains an acid prepared directly 
from the root of valerian. 
Or submarine cables, pice companies own 149; miles of cable, 
59,547; miles of jwire, 65,535. ts own 420 cables; 4442 
miles of cable and 5725 miles of wire. Norway has 193 cables, 
Sweden 4, Denmark 29, Holland 18, Russia 3, Germany 46, Turkey 
and Greece 13, Italy 12, Spain 6, France 26, and Great Britain 52. 
The -American Company has the longest submarine cable in 
the 2585} nautical miles, and has five Atlantic cables in all, 
besides twelve other cables, a total — of 12,315 miles. The 
= Telegraph Company has 48 cables, with 21,883 nautical 
miles, 

THE United States Bureau of Navigation will soon put in use on 

navy the new “Very Night Signal,” invented by 
Lieutenant Very of thenavy. By this plan of signalling, coloured 
fire stars are projected from 200 to 300 feet into the air by a pistol, 
so that a commander-in-chief may readily communicate with all 
his fleet in a crowded harbour, by a series of signals which may be 
seen and read by officers of all his vessels, notwithstanding the 
space between them may be crowded with other craft. By firing a 
single red or green star, or acombination of them, all the sentences 
in the navy code may be communicated. The stars burn with 
brilliant and green lights, and can be seen at a distance of from 
ten to twelve miles, 

REFERRING to the application of teleph in mines, a corre- 
spondent of the Engineering and Mining Journal writes :—‘‘I 
notice you advocate Bell’s telephone for mines. I have tried the 
iastrument you lately described, and my ience is that the 
receiver of a message must be in absolute quiet, no talking, or in 
fact any noise to distract attention. It seems to me that as at 





present issued, the instrument could not be used at the pit bottom | 


when the cries of the divers, the clang of the cage, and the clash 
of chains sound so loudly. Besides, withou: a battery and electric 
bell, how is attention to be called? If the instrument can only be 
adapted to convey hoarse shouts loud enough to strongly vibrate 
ordinury drums its value would undoubtedly be great, and I think 
it would be of interest to the mining community to know if larger 
telephones can be operated alone by the voice and made applicable 
to the conditions existing ata pit bottom.” 

M. pu Moncet has recently communicated to the French 
Acad of Sci a paper “‘On the Relation between the 
Diameter of Cores of Electro-Magnets and their Length,” the con- 
clusions reached in which are as follows:—(1) The dimensions to 
be given to an electro-magnet should essentially depend upon the 
electric force which is to affect it and upon the resistance of the 
circuit in which it is interposed. When the circuit is long and the 
electric source weak, the cores should be long and of small 
diameter; when, on the contrary, the circuit is short and the 
electric force intense, the core should be of large diameter. 
(2) For equal circuit resistances, the diameters of an electro- 
magnet established under maximum conditions should be pro- 
portional to the electro-motive forces. (3) For equal electro- 
motive forces, these diameters should be inversely as the square 
root of the resistance of the circuit, the resistance of the battery 
beingincluded. (4) For equal diameters, the electro-motive forces 








should be to the square roots of the resistances of the 
circuits. (5) @ given eleotro-motive force and with electro- 
magnets p in their maximum conditions, the electro-motive 


forces of the batteries which excite them should be proportional to 
the square root of the resistances of the circuit. 

THE production, export, and. average price of American 
petroleum for the last eighteen years are given in the following 
table :— 


Seatiunn’ mere Average Lae at 
uction, xports. the wel 
Years. Barrels. Gallons. per barrel. 
Dollars. 
1859 . ° 2,000 . _- - 2000 
1860 . 500,000 _ eo 9°60 
1861 2,113 609 1,500,090 “30 
1862 3,056,690 10,887,801 115 
1863 2,611,309 28,250,72L .. 3°25 
1864 2,116,109 31,872,724 .. 7°62 
1865 2,497,702 29,805,523 618 
1866 3,597, 702 67,430 451 .. 378 
1867 3,347,300 67,062,029 .. 2:54 
1868 3,646,117 99,281,750 .. 3°95 
1869 4,215 000 102,748,604 5°48 
1870 5,260,745 141,208,155 374 
1871 5,205,341 156,514,735 4°50 
1872 5,939,003 150,162 419 . 3°89 
1873 9,890,964 237,481,633 1°84 
1674 .. .. .. 30,050,730 .. 233,143,151 1°28 
1875 .. co wo S0CT,0O8 .. 232,411,817 .. .. 1°45 
1876 . 8,968,906 .. .. 314,900,952 .. .. 214 
REFERENCE has been made in this column to the proposed intro- 


duction of the telephone into the German telegraphic service. 
Dr. Stephan, the enterprising Postmaster-General of the German 
Empire, who may be fairly said to have created the present inter- 
national pri, wan system, appears to have definitely settled the 
question of the practicability of the general introduction of the 
new method. For the t few weeks the telephone has been in 
constant use between the General Post-office and the General 
Telegraph office in Berlin, and has superseded the telegraphic 
communication between Berlin and some of the neighbouring 
i The results have been so satisfactory that a few days 
since a consultation of leading telegraphic officials was held to 
make arrangements for the establishment of a large number of 
telephonic stations. Since the equipment of these stations is so 
inexpensive, and the long and costly preliminary training of a 
pny en is avoided, it can easily be understood with what 
iness the new invention is put into practical use. Interesting 
in this connection is the recent adoption of the telephone by 
Prince Bismarck. He has, observes Nature, caused, as previously 
stated, the establishment of a telephonic means of communi- 
cation between the Chancellor’s office in Berlin and his country 
residence at Varzin, in Pomerania, 230 miles distant ; and finds 
that he is perfectly able to give instructions and receive reports 
wpa meaney | his pane a No ee wires, but 
ordinary ic wires on poles, are or purpose.” 
We should ‘Geman that there is some mistake in this account 
of telephonic communication over a distance of 230 miles, 








MISCELLANEA. 


WE understand that arrangements are being made for holding 
an International Exhibition at Milan in 1879. 


_Ir is stated that the Local Government Board has instructed a 
civil engineer to es'imate the cost of rendering the reservoir at 
Marstown Hill, Normanton, watertight. 


. THE Birmingham Town Council on Tuesday decided to spend 
£10,000 in the laying out and planting of Small Heath Park, and 
in erecting the necessary buildings in connection with it, 


Tue Mines Drainage Commissioners on Wednesday authorised 
the affixing of their seal to a petition to Parliament for larger 

wers. The consideration of the terms of the proposed bill will 
ead to much debate both amongst the Commissioners and amongst 
the ratepayers; and it seems likely that the new bill will be 
vigorously opposed. 

THE Birmingham Corporation now owns and uses for sewage 
purposes 261 acres of lard. The purchase of these lands, and the 
construction of the necessary works, has involved an outlay of 
£146,576. Negotiations are being conducted for the election of 
the joint board under the United DrainagejDistrict scheme, and 
for the purchase by the joint board of the existing works and 
lands of the Birmingham Corporation. 

In Bulgaria the principal known mineral productions are, it is 
stated, iron and coal. Deposits of coal have been discovered in the 
neighbourhood of Widdin, Travna, and between Varna and 
Baltchick, on the Black Sea; but such has been the inattention of 
the Government to this important subject, that nothing has been 
done to develope these valuable productions of nature. In the 
hands of respectable companies the working of these mines would, 
it has been observed, be attended with very favourable results. 


Tue death is recorded, at the age of 67, of Mr. Thos, Davis, 
proprietor of the Gold’s Hill Ironworks, Westbromwich. Com- 
mencing life in comparatively humble circumst: , thed d 
gentleman by diligent use of good business capabilities early won 
© position for himself. During many years he was closely allied 

th the commercial interests of the district, and was tormerly 
one of the firm of Bloomer and Davis, of the Pelsall Ironworks. 
He was chairman of the Staffordshire Joint Steck Bank, and was 
a county magistrate, 


Ir is stated that Colonel W. H. Reynolds has just concluded a 
contract with the English Government by which the Post-office 
Department has adopted the Bell telephone asa part of itg tele- 
graphic system. In a recent telephonic experiment in connection 
with the cable, 21? miles long, between Dover and Calais, there 
was not the slightest failure during a period of two hours. Though 
three other wires were busy at the same time, every word was 
heard through the telephone, and individual voices were distin- 
guished. This important experiment was conducted by Mr. J. 
Bourdeaux, of the Submarine Telegraph Company. 

Aone the parliamentary plans deposited for the ensuing session, 
are two proposals for relieving the traffic north and south of the 
Thames—the widening of London Bridge, and the erection of a 
bridge at the Tower. The former is deposited by the City Archi- 
tect, and the latter by Messrs, Le Fevre and Co. The bridge at 
the Tower is to consist of five spans or openings—one span 200ft, 
S9ft. clear headway ; two spans 150ft., 28ft. clear headway ; two 
spans 110ft., 25ft. clear headway. The bridge has been designed 
by Messrs. Le Fevre and Co., with a view of meeting the objections 
raised by the Thames Conservancy and the whartingers during the 
progress of the bill last session. 


A RETURN has been issued of the amount of shipping estimated 
for and built from the year 1865-6 to the year 1876-7, including 
also the total number of tons in each year estimated for, and the 
total built respectively in the Royal dockyards and by contract, 
and the money voted in each year for building compared with the 
expenditure. In the last-named year ironclads of 8037 tons, to be 
built in the Royal dockyards, were estimated for at a cost of 
£135,922, while 7920 tons, costing £429,576, were actually built. 
The tonnage of wooden, iron, and composite vessels to be con- 
structed in the dockyards was 5460, costing £314,141, and the 
quantity actually built 5517 tons at a cost of £317,421. By 
contract 3356 tons of ironclads, ata cost of £203,100, were esti- 
mated for, the quantity actually built being 3328 tons, at a cost of 
£268,943 ; the tonnage of wooden, iron, and composite vessels 
built was 7265, and the value £457,478, the estimate having been 
6909 tons and the cost £471,839. 


TuE Great Exhibition clock, which was originally manufactured 
by Messrs. Gillett and Bland, of Croydon and London, for her 
Majesty’s Commissioners for the London International Exhibition, 
1851, has been fixed, and is now working in the tower of Sligo 
Cathedral. We understand it is the largest clock that has ever 
been put up in Ireland. It strikes the hours upon a bell of about 
27 cwt., and chimes the well known St. Mary’s, of Cambridge, 
quarters on four smaller bells, the time being shown upon three 
8ft. skeleton iron dials with gilt figures. The carillon machine, 
which is attached, is made on Gillett and Bland’s improved system, 
and is constructed to play forty-five tunes on nine bells, at 6 a.m., 
12 o'clock, 6 p.m., and9 p.m. Each tune is played four times, 
and changed at midnight by a self-acting shifting apparatus. It 
is stated that this is the largest number of tunes played on any of 
Messrs. Gillett and Bland’s improved carillons, the new Christ 
Church peal being only fitted to play twenty-eight tunes on thir- 
teen bells. The cost of clock, bells, and carillon has been defrayed 
by Mr. Peter O’Connor, Cairnsfoot. The bells were consecrated, 
so we presume their success is imagined to be sec 


THe Admiralty has revised the voluminous regulations for 
the government of the Steam Reserve. The new instructions 
which have been recently issued to the various dockyard 
authorities comprise a series of new and additionally stringent 
rules for the more thorough testing of the performances and 
endurance of the engines before they are taken over from 
the hands of the contractors. All new ships are to undergo 
a contractor’s full-power trial under way for the purpose 
of ascertaining whether the engines fulfil the conditions of the 
specification ; after which, when commissioned, they will be 
subjected to the constructor’s or measured-mile trial, with the 
object of determining the speed of the vessel under various con- 
ditions of power, and for purposes of comparison as regards other 
ships. Very important alterations have been introduced with 
reference to the measured-mile runs, the object being to make the 
trial a test not only of what the engines are capable of doing when 
at their best and pushed to the utmost of their power, but also of 
what they are likely to perform in the ordinary circumstances of 
sea service. Great attention has been given to the importance of 
securing perfect observations by a series of checks and counter- 
checks, and of obtaining uniform results throughout the trials, 
Their lordships have also, profiting from recent experience, seen 
the necessity of rigidly defining the responsibility of everyone con- 
cerned in the trials and of taking effective measures for the pre- 
vention of accidents. Full-power trials are intended to test the 
capability of the machinery and boilers in her Majesty’s ships to 
maintain the required horse-power for lengthened periods of service 
at full speed, and the officers who are authorised to test the 
machinery are to satisfy themselves that no faults exist in the con- 
struction of the engines which may render the ship inefficient forsuch 
service. In all the old contracts the manufacturers were requi 
to develope the guaranteed power of the engines at a trial on the 
measured mile. aoe mere however, has shown that this stipula- 
tion was objectionable in many respects. As a test of endurance 
the measured-mile trial was not so conclusive as a six hours’ full 
power run under way ; and as a trial of the performances of the 
ship as regards a it was, in consequence of the difference of 
trim between the ship on the mile and when commissioned, posi- 
tively misleading. In all the new contracts a six hours’ run has 
been substituted for the measured mile trial, 
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TUBULAR LIFEBOAT FOR NEW BRIGHTON. 
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THE gallant services rendered by the lifeboat men all round 
our coasts during the winter are familiar to all our readers, and 
the question of providing these men with the best form of boat 
in which they may pursue their arduous labours with the greatest 
amount of safety and success, will, we feel sure, have great 
interest. Nearly the whole of the stations belonging to the Life- 
boat Institution are supplied with the well-known self-righting 
lifeboat which has been brought to such a high state of perfec- 
tion by the able officers of that institution. The self-righting 
boat is, however, undoubtedly rather crank, and is not regarded 
favourably by the boatmen of the Mersey. For many years the 
lifeboat station at New Brighton has possessed a tubular lifeboat, 
and the Liverpool lifeboat of the Mersey Dock Board is a modi- 
fication of the original tubular boat invented by the late Mr. 
Richardson. For the Mersey, where the services of tug steamers 
can always be procured to tow them out to the wrecks, and 
where they can always be kept afloat, these boats are admirably 


launch from a carriage on the beach. 


| 


The great advantage | saving apparatus held at Brussels. 
claimed for the tubular system is the greatly diminished risk of | 11ft. beam, and consists of two tubes each 5ft. lin. in diameter, 
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capsizing. Indeed, for a long time it was considered by many 
an impossibility to upset one of them. This opinion was de- 
stroyed by the capsizing of the Liverpool boat in September, 
1876, when three of her crew were drowned; but still, there can 
be no doubt that such a catastrophe is far less likely to occur 
with a tubular boat than any other known model. 

The old boat at New Brighton requiring a thorough overhaul, 
the Committee of the Lifeboat Institution ordered a new boat 
to be built by the Hamilton’s Windsor Ironworks Company, 
Limited, of Garston, near Liverpool. 
December the 20th of last year, and has already been out to 
several wrecks, anc the means of saving numerous lives. The 
illustrations which we publish have been prepared from carefully 
| executed drawings made after the completion of the boat, and 
show clearly, not only the mode of construction adopted, but the 
details and fittings as actually constructed. 


The boat was launched on | 





WITH TINBER WORK REMOVED 
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placed 4ft. 2in.apartin the clear, tapering at both ends to points 6in. 
in diameter, and at the same time curving upwards and inwards 
until the ends of thetubes meet each other at both bow and stern. 
The weight of the boat is 5 tons 6 cwt., and she drew about 
14in. of water when launched, without her crew or stores on 
board; her draught when fully equipped is about 16in. She is 
constructed to pull sixteen oars, double-banked, and carries two 
lug-sails and a jib. The boat has been constructed in the 
strongest possible manner, the tubes being made of the best pro- 
curable quality of mild steel, and afterwards galvanised. Each 
tube is divided into thirteen water-tight compartments, and 
each compartment is furnished with a screw plug-hole to enable 
a pump to be inserted in case of leakage, and a man-hole for 
access for the purpose of making rej The workmanship 
reflects great credit upon Mr. Jacobs, the manager of the works, 
who has devoted a great deal of personal attention to every 


The new boat has been built from the designs of Mr. H. T. | detail of the construction. 
adapted ; for this type of boat is undoubtedly heavy to pull mowed | Richardson, the son of the inventor of the tubular system, | 
oars, and, from its great weight and peculiar form, difficult to | which was awarded a prize medal at the late exhibition of life- | 


It is 45ft. long over all, and 





The cost of this magnificent lifeboat, With all her stores com- 
lete, will be over £600, and the expense of maintaining the 
| New Brighton station is over £250 per annum, while the total 
annual expenditure of the Institution is £39,500. 
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On page 408 will be found illustrations showing in detail the | 
construction of the principals of the machinery galleries of the 
Paris Exhibition, 1878. The general form of the principals was 
shown by the transverse section given on page 368 of our im- | 
pression of the 23rd ultimo, which also gave the several radii 
with which the segments of the curved intrados of the princi- | 
pals were struck, The piers or verticals on which the principals , 
rest, and the lower part of the principals themselves will be 
shown in detail in our next impression, only the upper part of | 
the vertical carrying the gutter being illustrated in the present | 
engraving. It will be observed that the design is of a simple | 
character, though the form of the interior curve is, when seen 
in perspective, be more pleasing than any other yet adopted. It | 
is, it may be remarked, very similar to that adopted by the late | 
Mr. Robert Wilson, C.E., when designing the new Liverpool- | 
street Station for the Great Eastern Railway Company. On 
this page we give illustrations in detail. of the cross galleries 
leading into and connecting the machinery galleries. These 
illustrations explain themselves. 








ROCKHAMPTON SUSPENSION BRIDGE. 


THE accompanying sketch illustrates a suspension 
designed Mr. Owen Jones, of the Public Works 
It is intended to span the Fitaroy 


Brisbane. It will be seen that the bridge is carried on iron 
cylinders, and combines lattice girders with wire ropes, the 
lattice girders forming the parapet. The abutments are of 
stone. This was a competitive design, and has excited a good 


described by the inventor at the meeting of Saturday, consists in 
its general outlines of a flat-bottomed boat with two stern wheels, 
the midship cross section being a parallelogram. It would be 
constructed of steel plates lined with wood, perfectly rigid, and 











deal of attention in the colony, as we are informed by a Brisbane 
correspondent. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN,—The twelfth and last or meeting of the present year 
took place at the Canon-street Hotel on Saturday last, Mr. Joseph 
Newton, C.E., president, in the chair. Mr. Daniel Cartmel, late 
chief engineer of H.M.S, Discovery, and now of H.M.S. Cleopatra, 








| proceeded to read a paper on “Polar Exploration, with Sugges- 
ecting 


tions for the Employment of Steam Power in Eff it.” The 
author, with the aid of several charts and diagrams, explained, in 
the first instance, the geographical and meteorological character- 
istics of the Arctic regions, and then advanced to his subject 
Proper. R , from his experiences during the ition 
of Capt, Nares, came to the decided conclusion that wledging by 
a was a hopeless method of attempting to reach the 
North Pole, and since his return has been ly engaged in 


ver, | devising a steam sledge for that purpose. This contrivance, as 





capable of standing the roughest usage. The boat-sledge, as it 


may be termed, would be 20ft. long, 5ft. wide, and 3ft. deep. The 
bottom would be vp and yon so as to minimise friction, whilst 


the bow would be stayed and strengthened to the fullest extent, 
so as to resist concussions. Of course the steam power is intended 
to be concentrated as much as possible, whilst the steering wheels 
would be driven directly from the crank shaft. The proceedings 
closed with a vote of thanks to Mr. Cartmel, who also explained 
that the sledge might be warped forward with rope, anchor, and 
capstan, when desirable. 

SouTH KENSINGTON MUSEUM.—Visitors during the week ending 
Dec. Ist: — On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9203; mercantile marine, building 
materials, and other collections, 1384, On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. te 4 p.m., Museum, 
1907 ; mercantile marine, building materials, and other collections, 


74. Total, 12,568. A of co: ing week in former 
years, 11,706, Total from the opening ot noe theme 16,772,499, 
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ECONOMY OF FUEL IN WAR VESSELS. 
By a Naval ENGINEER. 


TWENTY years ago the question of coal saving was not much 
considered in her Majesty's navy, beyond the possibility of reach- 
ing port for more fuel. Since that time there has been a 
steadily increasing effort to save coal. The rate of improvement 
in engines has been steadily progressive, whereas the type of 
boiler is almost the same now as then ; only within the last eight 
years has anything been done for the steam generating department 
of her Majesty’s ships. Mercantile enterprise has,however, led the 
way to economy both in engines and boilers, and the marine 
boiler of twenty years ago, with its 5 lb. pressure of steam, has 
given way to others of from 50 lb. to 100 lb. Cylinders, during 
the before-mentioned period, have gone on increasing in dia- 
meter, from 60in. in our first-rate line-of-battle ships, to 120in. 
and over at the present day, and the velocities of pistons have 
been increased to a great exent also. The necessity for reduced 
speeds of her Majesty's ships, and a consequent saving of fuel, 
only appeared on the increased number and size of our steam 
war vessels. ‘The actual issue of the orders from the Admiralty, 
limiting the speeds of her Majesty’s vessel, was about coeval 
with the growls of the British taxpayer at the constantly increas- 
ing amount of the item for coal in the navy estimates. The 
number of Admiralty orders since the question of economy took 
a public form have been so numerous and binding, as often to 
embarrass the energetic captains of her Majesty's ships, who, as a 
rule, are averse to crawl at the slow rate of four to six knots an 
hour, knowing that they have the means at hand of going at a rate 
of ten to fourteen knots or more. In times of peace, however, the 
length of time in getting from port to port is simply unimportant 
in war vessels, and this fact has done much to make the question 
of economy assume the form of cheapest rate per mile, without 
any consideration as to time. Many devices and arrangements 
have beenadopted of late years both in engines and boilers, towards 
the important desideratum—economy of fuel. In engines, an 
improved expansion gear, and a modification of Woolf's system 
of engine have beenintroduced. For the latter principle much has 
been claimed ; but when it is considered that in almost all cases the 
boiler pressure is increased for the compound system, and that 
pressure means economy, it will be evident that some of the 
credit claimed for the engine is often due to the boiler. The 
boiler has not been assisted by any radical change of type, but 
various plans have been tried to economise fuel by a better, or a 
more complete system of combustion of gases evolved from the 
fuel. These plans consist generally, if not entirely, in the admis- 
sion of air at ordinary temperatures, and at certain periods, to the 
front or back of the fuel wader combustion in the furnaces ; 
these devices of air admission at ordinary temperatures are, up 
to the present time, a complete failure for the purposes intended, 
viz., economy of fuel ; they all retard the generating power of 
the boiler and quicken the rate of consumption in the furnaces ; 
and the sooner the outlay on this particular form of economiser 
is entirely stopped, the better for our credit as careful investors 
of public capital. 

The fixed and changeable elements affecting the economy of 
fuel, in a man-of-war, are very numerous, and the best inven- 
tions and intentions have a great ordeal to pass through in the 
ordinary routine of duty on board ship. The fixed are those 
elements capable of no alteration by temporary measures on 
board, such as small hatchways, badly arranged air casings, 
diaphragms, &c.; and boiler fronts and steam pipes unprotected. 
These defects not only waste heat by radiation, but prevent the 
air necessary for combustion from descending to the furnaces. 
The changeable elements affecting the economy of fuel are such 
as stowing boats over hatchways, keeping awnings fitted too 
closely around funnels, &c. Generally speaking, the air-feeding 
spaces, surrounding the engines and funnels of vessels of war, 
are devoted to the stowage of commanding officers’ rubbish, 
gratings, carpenters’ benches, stock of timber, gun-gear, ropes, 
sea stock of food—anything arriving on boari ir. the way of 
luggage, baggage, lumber, &c. &c. The captain cries, “Economise 
fuel ;” the same individual’s practices often prevent the possibility 
of doing so. Again, much can be done by the judicious manage- 
ment of the engineer, provided he is unfettered by his captain. 
Sudden checks and changes from increasing and reducing speeds 
should be avoided. When a furnace is checked suddenly the coal 
crumbles, and is ready to fall through the bars when further 
activity becomes necessary. The rate of combustion per square 
foot of grate surface, at economical rates, should range from 
10 1b, to 15 Ib. per square foot. Using ashes over and over again 
till the refuse comes out in the form of clinker should be prac- 
tised with the best coals only. Some kinds of coal will not 
admit of using even twice over; when constant pricking, and 
slicing, and turning fuel over in furnaces becomes necessary, it is 
time to cease burning ashes. All stoking should be averaged by 
changing rounds with the firemen after each charge of coals; no 
two firemen throw the coals on the fires alike, and by moving 
them on regularly after firing, an average fire by the number of 
stokers employed is thus obtained. The men don’t like this 
principle of stoking at first, but soon take to it after a little 
experience. 

In fine weather and smooth water the cheapest rate per mile 
is a compound of two elements, viz., size of engines and size of 
boilers. The first affects the question thus : Suppose the engines 
to be of 1000 nominal horse-power, and coals at that power 5 Ib. 
per horse-power per hour, when the engines are run at one-tenth 
of that power, or 100-horse power, the pounds of coal consumed 
will not be less than from 10 lb. to 15 lb. per horse-power. 
Such is the cost of keeping large cylinders heated, and that 
expense is constant, or nearly so, for all powers; and it is 
important to remember the fact that, whatever the quantity of 
fuel used to obtain a given horse-power, the item of fuel represents 
in addition the cost of keeping the cylinders, &c , hot; hence the 
disparity in coals per horse-power at different rates of speed, and 
the great loss of fuel from employing engines so far below their 
nominal horse-power. 

The size of boiler affects the most economical rate, only in so 
far as the total grate-surface employed in any number of boilers 
accords with the horse-power necessary to drive the ship at that 
rate. The general type of boiler in her Majesty’s navy to be 
employed economically must have all its furnaces alight ; the use 
of three out of four furnaces, &c., is unsuitable to the type of 
boiler ; so that should the grate-surface of two boilers be too small 
and three too great for the work, there remains no alternative 
but to use three boilers, as a surplus of grate-surface is more 
conducive to economy than too little. 

In foul weather under steam alone, with opposing winds, the 





fuel necessary to overcome anything like a constant breeze | 


economically is best ascertained by reducing the’spesd’of the 





vessel to a standstill, taking care not to let the ship lose ground 
in going astern, or gain distance ahead, and obtaining the horse- 
power for that rate. The information thus obtained is the key to 
all future work under that circumstance of wind, sea, &c., and 
can be obtained in a few minutes. Having obtained the horse- 
power, double it for light winds, and treble it for very strong 
winds, and arrange the grate surface to the horse-power. This 
method gives good results, but is only applicable to vessels of 
war, or where time is of no importance. 

Sail-and-steam economy is very variable, but in running with 
regular trade winds, monsoons, and the like, the indicated horse- 
power required to keep the ship in position opposing a wind, as 
in the case in previous paragraph, is the economical rate, subject 
to one practical proviso, viz., that the engines should be run fast 
enough to prevent any backlash of shaft coupling pins, é.e., the 
indicated horse-power should be sufficient to keep the pins, &c., 
in driving contact during any little accession of speed of ship 
from an increase of wind. 

Economy with currents is limited by the necessity for suf- 
ficient speed to steer the vessel properly, and the slower the 
more economy after steerage way is obtained. The diagrams 
will be found full for the revolutions, the same as if working in 
smooth water. In opposing a current the diagrams will be 
found very bare of pressu e for the revolutions ; when it is con- 
sidered that the current is assisting the engines to turn the 
propeller this will become evident, Place the vessel in the 
strength of the current, and adjust the engines so as just to 
keep. the vessel stationary with regard to the laad; take the 
indicated horse-power and treble the indicated horse-power for 
the economical rate. The equation given at page 325, article 358, 
“Main and Brown on the Steam Engine,” proving best speed 
in opposing a current to be half as fast again as the current, 
appears to be founded on false premises, apart from its inappli- 
cation from not being able to obtain the rate of the current 
readily. The horse-power of a ship or consumption of fuel in an 
unit of time may vary nearly as cube of speed of ship in smooth 
water and no current, but every increase of velocity of current 
affects the indicated horse-power for revolutions so materially as 
to make the value of the equation cuestionable. A ship with 
ten boilers has been known to show as much indicated horse- 
power in a river opposing a current with eight boilers as was 
obtained on her full-power trial with ten boilers and picked coal. 
Certainly at the time the equation alluded to was written experi- 
ments of any magnitude were impossible, and the equation 
appears to be adapted more to paddle than to screw vessels. 

Economy in engines in her Majesty’s ships is almost a fixed 
quantity, the expansion gear not being quite up to the require- 
ments for slow rates. There is not a case where the expansion 
valves cut off early enough to keep the boiler pressure fairly on 
the engines at, say, three and a-half knots in her Majesty's navy. 
Compound engines, to get any benefit from the principle of 
Woolf, cannot be employed at less than their nominal horse- 
power. When reduced to slower speeds the simple engine has 
proved to be more economical. There is one great drawback to 
both classes of engine, and common to all vessels of her 
Majesty's navy, and that is the very extravagant expenditure of 
fuel to obtain a given indicated horse-power at slow speeds. It is 
time this question should receive consideration. Her Majesty's 
ships on ordinary service proceed at the most economical rates, 
which means a small indicated horse-power, much below the 
nominal horse-power of the vessel often. Now, the boiler may 
supply steam at ever so cheap a rate for fuel burnt, but then 


the engines demand so much of it to keep themselves warm, | 


overcome friction of parts, &.— often so high as 10 lb. to 
15lb. of coal per indicated horse-power—that no real economy 
can be said to exist. I give one illustration of this engine 
robbery, as it may justly be termed. In a twin screw veasel 
the admiral ordered a series of experiments to ascertain 
the most economical rate of speed in favourable weather, it 
having been decided that about three and a-half knots per hour 
was the proper speed required. A further experiment was tried to 
see the difference in speed, fuel, power, &c., between using one 
pair of engines, and two pairs with the same quantity of steam 
from the boilers and same pressure. The stop valves on the 
boilers were opened just sufficient to drive both pairs at thirty- 
five revolutions firstly, and remained so for both experiments, 
the only change made being the closing of the communication 
for steam to one pair of engines, so that one pair got the steam 
of two pairs as nearly as possible. Here are the results, and on 
tracing back from capacities of cylinders, quantity of steam 
used, &c., by diagrams, it was found that the quantity of water 
evaporated by the boilers during both experiments for 1 1b. of 
coal was as nearly the same as possible, while the fuel per indi- 
cated horse-power varied from 15°9 Ib. per indicated horse-power 
with two pairs to 8°8 lb. per indicated horse-power for one pair 


of engines—the speeds by common log being 3°8 and 4°2 knots, | 


or in favour of the single pair :— 





Starboard engines.| Port engines. | 
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It will be seen that more speed and power was obtained for 
less fuel, and the coals per indicated horse-power were reduced 
nearly 50 per cent. by simply reducing the size of engine to 


something nearer that required for the work, This 50 per cent. 
in all ships at slow rates would affect the annual coal bill some- 
what. 

Economy in boilers is of more importance at all rates, and 
particularly at slow speeds, than is generally supposed, for while 
the engines will repeat their duty for a given quantity of steam 
almost continuously, the boiler is never under the same condi- 
tions as to economy many hours together. The engine remains 
clean and fit for duty, whereas the boiler gots dirty and less 
efficient very soon, especially at slow rates of combustion, The 
engines get every attention and assistance, the boilers can only 
be assisted to a limited degree. They are designed and situated 
so badly that in most cases help can only be given them by the 
stoppage of the vessel altogether. Surface condensation does 
much for boilers towards cleanliness internally, but often at the 
expense of rapid deterioration of the boiler itself. The heating 
or external surfaces of marine boilers, tubes, combustion cham- 
bers, &c., can only be cleaned as at present designed and 
situated, with the fires drawn, in most ships of the navy, and 
there is always a marked increase of fuel for speed towards the 
end of a trip extending over a couple of days, The tubes can 
be cleaned partially in some cases under steam, in others not at 
all without stopping, and at the best the dirt from the tubes can 
only be pushed into the fire-boxes or combustion chambers where 
it accumulates till the fires are drawn, often necessitating the 
lighting up of other clean boilers, with the consequent cost of 
fuel in raising steam. Again, in nearly all cases the backs of 
boilers are so near to bulkheads, water-tight divisions, coal 
boxes, and the like, that the fitting of doors for the very neces- 
sary cleaning at sea is impossible. The boilers have so many 
difficulties, in addition to structural defects, to contend with as 
to be almost innumerable. The following are a few of these :— 
Bad fuel, i.¢., very inflammable fuel that cracks tube-plates 
and makes casings red hot; very hard fuel which the natural 
draught is insufficient to burn; and badly ventilated stokeholes. 
Contractors should be limited to stokehole temperature in com- 
parison with atmospheric temperature on full-power trials, just 
as they are compelled to attain a certain indicated horse-power. 
Then comes bad stoking. In small ships the stokers are too 
limited in numbers, and deck hands are often busily employed 
wasting fuel from bad manipulation in charging the furnaces. 


We come now to naval executive economy, by which I 
mean the desire commanding officers generally have to save fuel, 
and the direction their efforts take to accomplish the same. In 
this matter I speak from experience as in the foregoing articles. 
As a rule the most economical rate with them is a compound of 
the desire to reach port in as little time as possible, and the 
quantity of coals on board. They have, however, 80 man 
checks, returns to render, and limits of speed written down, 
that nearly every chance of fast speeds is out of their power in 
these days, unless at their own cost or with the connivance of 
the engineers. The same reason given for crawling into harbour 
at a slow rate of speed, viz., safety, they use as an argument for 
running at fast speeds in the middle of the ocean, and often 
declare that their vessels will not steer at slow rates of speed. 
It would be an interesting record to peruse— if obtained— 
the reasons given for exceeding speed, written on the return 
called “summary of log” by commanding officers of her 
| Majesty’s ships. The orders to the engineers often preclude the 

possibility of economy of fuel. For instance, in a vessel the 
writer served in orders were given to use six boilers out of ten ; 
the order remained in force for some twenty-four hours, when 
the captain appeared below and called for the register to inspect 
| the consumption of fuel, &c., for the period. The fuel was 
| much more than that required under proper management for 
the speed certainly, as he justly remarked on the engineer of the 
watch explaining that the work done would be much more 
cheaply performed by one-half the number of boilers. The 
gallant officer sent for the chief engineer on the quarter deck 
and informed him that the officer on watch in the engine room 
had as good as told him—the captain—that he knew nothing of 
boilers or steam at all, and added, “I, the captain, can use ten 
boilers if I consider it necessary.” ‘Tis but a step from the sub- 
| lime to the ridiculous. Another commander, since retired, 
| sent for his engineer and informed him seriously that as he had 
| been steaming at the rate of A knots for x coals, he 
| had determined to increase speed to B knots and y fuel. 
| The quantity of fuel he mentioned being so very small 
for the rate of speed required, it was hinted that the fuel was a 
little out of proportion for that speed, when he produced a 
| serap of paper with his calculation on it and exelaimed, “ There! 
| if you can go five knots for 6 cwt., you can surely go seven 
| knots for 8°4 ewt. of coal; however, I'll allow you 84 ewt., and 
| that is in excess of the calculated quantity.’’ Executive economy 
| has so many peculiar phases that it would take too much space 
| to describe for its value in solid information; suffice it to say, 
that if economy of fuel can be obtained with closed hatches and 
| no smoke, noise, or mess on deck, with one-half the stokers 
| employed uselessly on deck duty, and no ashes to get up, then 
| the executive mind is at rest and economy accomplished. 
| According to our best authorities the economy of ships is 
always in favour of the longest vessels, i.¢., their actual trans- 
port of so many tons, including weight of hull, should be more 
| cheaply performed by vessels of greatest length. In the navy 
| the most economical rate is altogether independent of time, and 
| the plan of obtaining this rate is by repeated trials at various 
| slow rates of speed, The greatest number of knots or greatest 
distance steamed for a ton of coal is the rate sought for in 
smooth weather, that rate is always used when practicable after- 
wards, unless on special service. I give a few examples of these 
economical rates and fuel to maintain them in her Majesty's 
navy. They are reduced to the same base of comparative 
economy, viz., the fraction of a puund of coal to transport one 
ton a mile, or knot. It will be seen that vessels of the same 
class differ slightly when reduced to this base of comparison :— 























| | j 1 
| Dwarf. | Hornet. Midge. | Hart. | Growler. Kestrel. t | Egeria. t | Lapwing. |Ringdove. Modeste. + | Minotaur. 
Economical rate, Ibs. | oF 5 | 38 ‘ 5 set | 6 55 | 5 | 5 
Coals per hur, cwts. oe 6 6 | 5 5 5 3 4°56 | 2) 7 12 27 
Displacement, tons.. .. ..| 584 ses | 584 584 596 soa | «(804Cid|sraCid|S7 1890 | 10,000 
Coals per ton per mile, Ibs, .. | *2097 "2301 | °2529 *1598 ‘1917 1527 "0939 =| *3104 | 91675 “1093 0604 
Pressure on safety valve, Ibs. 40 | 60 45 50 45 60 60 25 10 60 25 
Length cf vessel, feet .. .. 155 | 155 155 155 155 - | _ 170 170 =- | 400 
! i | 





* Obtained by Admiral Ryder's system of coefficients. 


+ Compound engines and modern improvements. 











It will be evident that the Minotaur with her 400ft. of length is 
by far the cheapest case ; and also that the small vessels of like 
dimensions differ widely in economy. The three cases of com- 
pound engines do not contrast so favourably at the slow rates, 


but would no doubt improve at higher speeds. I now come to 
a consideration of the latest method to economise fuel in her 
the Ryder system of coefficients; it has: 
Mr. F Profemor Main, and wundiy in-'| cylinders ; hit reverse ‘the procets and obtain the ‘ante pit 


Majesty's mavy, viz., 
the support of Mr. 





| spectors of machinery afloat. It would require considerable 
| space to give the instructions and examples fully in support of 
| the principles advocated by Admiral Ryder, and ordered to be 
| followed by the Admiralty; briefly what is recommended and 
ordered may be described thus :—At, say, five or six rates of 


speed through ‘the water, upwards, or increasing each time, 
obtain ‘the revolutions of ‘engines antl certain! pevectne tn 
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i downwards, or decreasing speed each time at similar 2 ) Krno’s Cottece Encrvgerine Socrety.—At a general meeting 
prema h or speeds of engines, Tabuiate thus :— Sic | of the above society, held on Friday, 30th ultimo, Mr. De Kay 
Se iesigs las Wi read a paper on “‘The Construction and Illumination of 
a <class ° 3a $e 3 | i Fraction. Coefficients. | Lighthouses.” He first described the construction of stone light- 
ai Ss AR) AS | wld Seo houses, giving, by way of illustration, some details concerning the 
s 3 « & ge 3 2 a Wolf Rock Lighthouse. He next discussed iron lighthouses, also 
| 4 3a re } Z Fraction. Coefficients, forme 2 giving examples and mentioning the best form that may be used, 
| ¥, 2 | As oi (5 | 1 co |59 178 | SO XT = 93 and went on to describe the fixed, revolving, and intermittent 
_ 8 j= | 5°9 lights ; he described also the catoptric and cata-dioptric systems, 
fii — 55 X 69 and explained the manner in which the rays of light are emitted. 
| a | 20 1/13] 20X 11'3 — g0¢ 2 | 55 | 4°95) 69 | 3; = 166 | He then discussed the different kinds of lamps and fuel now in 
1 ei ¥ use, and briefly referred to the preference of some lights to others. 
| 23 % 17 3 | 50 | 4:75! 675 | 902X675 7-9 | A vivid description of the electric light and the magneto-electric 
2 | 23 2 7 = xz = 18 } 4°75 machines used by the French for obtaining it, brought Mr. Winans’ 
| 2 rerio ox 4 instructive paper to an end. 
| 3 | 26 | asi\is2g|) 26% 12°2 _ yg ‘Tne tT ake TRADE MARKS IN SWITZERLAND AND GREAT BriTaIN.—The text 
Experiment No.1: 2°8 | ; of the declaration between Switzerland and Great Britain for the 
i capponed case. | 4 | 29 x 12°8 w | 5 | 40 Ja7 |o1 | 42% 37 = 65-9 | mutual protection of marks of manufactureand trade hasbeen printed 
| 4 | 9 | 8) 186 Jaen i weal 109 61 in the current number of the Trade Marks. The declaration will not 
} | | ; : 3X31 _ cox | come into force till after its adoption by the Swiss Chamber :—‘‘ The 
| 5 | g2 | seg {ageg| 932X188 — q1¢ 6 | 8 | St | 54 “rg == ~«(8°8" | Swiss Federal Souneil, represented by Herr Numa Droz, member 
3°8 of the Swiss Federal Council and head of the Federal Department 
| 85 X 154 . of the Interior, and the Government of her Majesty the Queen of 
| © | & | Od) ws ee ae 1 | 85 | 82 | 5°4 5 xs 1 = 60-9* | the United Kingdom of Great Britain and Treland, re nted 
} 5°4 by the Minister resident at the Swiss Confederation, . Edwin 
i ; fo P | 40X60 _ gg-5 Corbett, have, for the purpose of the mutual protection of marks 
| 1] ¢3 | 12] ss} %X 8°5 — 163 1 a a een s°0 BS = 68°5 | of manufacture and trade in both States, under reservation of the 
ive ratification by the proper authorities of both countries, agreed 
} | gg x 9 0 45 14:0 | 66 | 4X66 _~ g4-9 upon the following declaration :—‘The citizens or subjects of 
| 2 | 88 | 22) 90) gee IM Light breeze ; smooth, a0 each of the contracting parties shall have throughout the 
sea, | | 50 X 6°9 territory and possessions of the other the same rights as are 
» Tate bes! os 40 X 95 _ jo9 Experiment 2. 4] 60) 40") 68 ~ = 704 | at present granted, or shall be granted in future, to native 
| > — = 49 vr * sus 
| | 3° citizens or subjects, or to the subjects or citizens of the 
| } 45 x 10 | 5 55 15:0 | 74 | SOK TS S gpg most favoured nation, in everything having regard to the 
Experiment No.2: | 4 | #& | 5@| 10°0} x" = 0 50 property in marks of manufacture and trade, industrial drawings 
The wind su »posed | “y: 60 Xx 8°0 or patterns, or manufactures of all sorts, Those who wish to 
to have freshened. r "eer . Bew. | 6 | 60 | 5°8 | 8°0 os: = 82°7 | obtain the said protection must comply with the formalities 
A. 8 | & | Oe eel » | | es required by the laws of the respective States. Swiss citizens who 
| “n — t reside in Switzerland may make the declaration necessary for the 
| 6 | 6 | ot | 12°0 00 x 12°0 = 11s | 1] 50 | 32 7-06 | 50. 7°06 _ 4)9-gx | registration of their rights before a British consular agent in 
oF 3°2 Switzerland, or, in case of this being impossible, may subscribe it 
ee | 64 x 140 | 55 36 9°125 before a president of a municipal council or other public official, 
| 7 | | 7:0) 140 call ota hieArmdends| 4.1 2 1 S98 9°125 axe ~ = 1820 | whose signature and official seal must, in every case, be certified by 
mode: ate sea. | } a British consular agent or by the Swiss consul in London.” 
oe] @ | Se) wo ex = 136 as 8 | 60 | 4:0 | 9-375} 90 X 9°375 _ 40-6 Tue InstiTuTIoN oF Crvit ENGINEERS.—At the meeting on 
| #0 Tuesday, December 4th, 1877, Mr. G. R. Stephenson, President, in 
44 4 | 65 15-0 |ln0-o | 85X10°0 _ 499.9 | the chair, it was announced that the Council, acting under the 
The coefficients marked thus *, or least coefficient under the | au provisions of the bye-laws, had transferred Messrs. John Henry 
icul i i i pie be Abbey, Huddersfield ; Thomas Aveling, Rochester; Robert Bal- 
particular state of wind or sea, is the speed to proceed at for lard» Rockha: ee ee eee ee. 
. These figures are examples merely given to illustrate F . eee ard, mpton, Queensland; John c~ pe ecrmeerepr naa 
re teagan APP ae 8 a th . y gi The foregoing coefficients appear to point distinctly enough to | Henry Bessemer, Denmark Hill; Thomas Cargill, Westminster ; 
the principles advocated, they do not profess to have been | the fact that the slower the rates of speed the less the coefficients | Jabez Church, Westminster; John Donaldson, Chiswick ; 
obtained in actual practice, The above statement is of import- | in all cases, in calms and also in winds, down to three knots s James Henderson, Truro; John William Inglis, P.D.W., India ; 
im the i iry: th if luti 4 inal ’ ? peed. % A * 8 . * 
Re re eed ee ee utions, speeds, an terminal Now thirty-five revolutions was 11s slow as the engines would run | Henry Joll, P.D.W., India ; Charles Ferdinand de Kierzkowski, 
pressures can be made to play at “‘ Heads I win, tails you lose, - . | Collingham-road ; George Kilgour, Great Winchester-street ; James 
Ane Resell wo? comfortably, and could they have been run elower the co ; Muir, Rochasle: Robert C 
then a new principle a h n discovered. What it is worth | efficient would undoubtedly have been less and less till the ship org rg | F< moc gam > cag Poor ag 1 gg TAF nee gh = oa 
my readers may judge for t emselves, as I now give some exam- stopped. I now give some mean coefficients which appear to . irs id, | — ‘ rthur z = : ~p pep 
ples from actual practice in the table in the next column. int to the same conclusions :— erminus ; John isaac Thornycroft, Chiswick ; and Jo yn 
Pe ’ Williams, Boston, from the Class of Associates to that of Members, 


Mean. Coefficients at Different Speeds and Revolutisns. 











| | 























Also that the following Candidates had been admitted Students of 
the Institution, viz.:—Messrs. Thomas Victor Bamford, Bernulf 
Watson Beever, Augustus Wm. Harvey Bellingham, Fredk. Benj. 


No. of | Brown, Walter Aspinall Carver, Charles John Corrie, Alfred 
oxperim enta.| 55 6 86| (65 7? 15% 80 90 95 110 Remarks. Corry, William Algernon Darling, Henry Boniface Davis, Sydney 
| | | Firth, Augustus Seaton George, Joseph Greenwood, Sydney John 
1 60°0 | 98°5 | 10371 | 68°5 1107 | «79°6 1171 | «+1140 | 1320 | 140°5 | The speeds by common log in | James Hack, Clement Hill, John Edward Jones, Thomas Nesham 
2 82°1 | 840 920 | 124°9 72°9 87°9 97'4 110°7 - | =— smooth weather range from | Kirkham, jun., John Alexander McDonald, Arthur Woodbyne 
3 78°8 | T7'9 85°0 114°6 90°4 - ~— ed RAE: EMS, 5 knots at 50 revolutions to | Parish, Septimus Penny, Arthur Pine, Lancelot George Prickett, 
4 at te taln e ae pA ~ nas MT dover oe nm cot ba ig regen Frederick Lawrence Rawson, Harry George Read, Arthur de 
é gt ode ty 90° a x a = | “obtained in general service, | Saubergue, William Spinks, Harry Lindsay Tilly, Sam Tomlin- 
| } lecithin | | * | gon, Charles Rowland Williams, and Arthur Prescott Wood, 
Means .. | 67°8 | 93°8 | 93° 98°0 90°9 832 | 107-2 | 118°3 132°0 140°5 | 
' ‘ | 





The monthly ballot resulted in the election of eighty-five candi- 
dates, of whom eleven were members, viz.: Messrs. William Fox, 
Westminster; James Ninian Hill, Bayswater; David Francis 


ve eR Bite ote NG RN lh PT EE 


On a careful examination of the foregoing cases, [ think it may | revolutions, speeds, &c., must accord somewhat in proof of his Pe heiinay, Tichinopsty} add Daltin’ Keeler Otinws 
be fairly stated that a reduction of speed in all cases will give a | having gone slowly, if only for the time the particulars are | 7,4, Henry Lowe, P.W.D., New Zealand; Alan Macdougall, 
Jess coefficient, the circumstances of wind and weather remain- | obtained. Everything can be doctored except the diagrams, | North British Railway, Glasgow; William Morton, Cheshire 
ing the same during each experiment. The coefficients will run | and as the engineer, being responsible for these being correct, is | Lines Committee, Live 1; William Colton Parker, West- 
to higher numbers or lower as the weather varies only, which | made use of to check the misrepresentations of his superiors, | minster; William Furniss Potter, Westminster; and Louis 
was exactly what was known before, therefore nothing can be | the speed has to be reduced. So that if only intended as a|Schwendler, Superintendent Electrician, Indian Govern. 
claimed for the new method, The method of coefficients has | trap the system of coefficients is clever; if, on the contrary, it is | ment Telegraphs; and _ seventy-four associates, viz. — 
one virtue, and that is this ; It places the captain in a fix, as he | claimed as scientifically valuable or new, it is a mistake, and it | Lawford Maclean Acland, Stud. Inst. C.E., P.W.D., Ceylon; 





must forward the indicator diagrams to the admiral, so that ' would appear that it is the latter. 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE. 
Court of Appeal at Lincoln’s-inn. 
December 4th. 

BEALE v. GWYNNE. 


THIs was an appeal by the defendant from the decision of the 
Vice-Chancellor Malins upon the trial of the action in May last. | 
The action had relation to a claim by Mr. Beale, an engineer, who | 
formerly carried on business with his brother as engineers and | 
makers of machinery, at East Greenwich, against Mr.Gwynne, whose | 
engineering works are on the Thames Embank ment, for the purpose | 
of having a trade agreement carried into effect. This agreement 
was executed by the parties in January, 1872,and the question | 
turned principally upon two clauses, by one of which, Clause 3, the | 
defendant agreed to pay the plaintiff “34 per cent. upon the net price | 
received for all gas exhausters, steam engines, boilers, bye-passes, | 
hydraulic regulators, connections, and shafting made by him and | 
supplied to gas companies or gasworks, also upon repairs done to | 
the gas exhausters, engines, and other apparatus for gasworks, and, | 
lastly, upon any orders Mr. Beale may personally obtain from other 
works.” By the other, the 4th, clause the plaintiff agreed to supply | 
and the defendant agreed to buy ‘the oil pumps on Mr, Benle’s 
plan, and on the current prices a reduction of 20 per cent. is to be 
made” to the defendant. Upon the first clause the defendant 
alleged that the commission only applied to machinery appertain- | 
ing to gas exhausters, while the plaintiff contended thet it was | 
ones also upon machinery supplied to gasworks for other than 
exhausting purposes, On the second clause the plaintiff claimed 
that the ‘current price” meant the price at which he sold his oil 
pumps to the rest of the trade ; while the defendant: tended 
that the price was to be the current market price at which such 
oil anes could be obtained from any other makers of the same 
articles, 

The VicE-CHANCELLOR decided upon the first clause that the 
plaintiff was entitled to 34 per cent. commission upon the machinery 
sold by him to gasworks, whether such hinery was for gas 
exhausting purposes or not. If the defendant had intended that 
the commission should be confined to such articles as belonged to 
the exhausting machinery only, then it should have been dis- 
tinctly so stated by the agreement. On the second clause his 
Lordship decided the meaning of the agreement to be that the 
“current price” was the price at which, according to his price- 
list, Mr. Beale sold the same articles to the public generally, and | 
it did not mean the lowest price at which any other makers might | 
think fit to sell their oil pumps, Mr, Gwynne had, in his opinion, 














taken the wrong view of the agreement, and having failed he must \ 


pay the costs of the action. 


rom this decision Mr. Gwynne appealed. The conten’ 
the defendant in the court below was repeated. 


tion. of | 
By the first 


clause of the agreement in question, it was agreed that Mr. Beale 
should give his best advice and attendance on two days in each 
week at the defendant’s factory “‘for the construction and erec- 
tion of exhausting machinery, and to call occasionally upon 
London Gasworks,” as might be arranged. By the second clause, 
Mr. Beale agreed to assist and prepare rough drawings when 
required, and he undertook not to enter into arrangements with 
any other person or firm, or to be in any way connected ‘‘ with 
the construction of machinery” unless the defendant should 
refuse to execute orders. These two clauses were relied upon by 
counsel for the appellant to show that the agreement apparently 
dealt with nothing butexhausting machinery. It was contended that 
Mr. Beale having agreed to assist the defendantin the manufacture of 
such machinery, his remuneration must have been intended to have 
been drawn from the profits of that branch of the business only. 
In support of this line of argument, an earlier and expired agree- 
ment, executed in 1870, was referred to, whereby it appeared that 
Mr. Beale was at that time to receive a commission, though at a 
higher rate, on exhausting machinery only. On the other hand, 
the appellant was met by the difficulty that the effect of this 
contention would be to insert words of limitation in an otherwise 
express agreement, and that the agreement being the written 
record of the intentions of the parties, it must be presumed to be 
correct, 


Mr. GuassE, Q.C., Mr. CHARLES RUSSELL, Q.C., and Mr. PHEAR 
appeared for the appellant, Mr. Gwynne; Mr. Locock Wess, 
Q.C., and Mr, CoHaDwyck HEALEY were for the respondent, the 
plaintiff. 

Separate judgments were delivered by their LorpsHips, the 
Lord justices JAMES, BAGGALLAY, and ‘T'HESIGER, who, however, 
were agreed as to their decision. Whatever may have been the 
actual intention of parties, the words which, in effect, the appellant 
would have inserted in the agreement could not be so supplied. 
The third clause in the agreement was express; and although 
certain parts of the agreement as a whole appeared to deal 
exclusively with exhausting machinery, there were other parts, 
as for instance, in the second clause, where machinery in general 
was obviously intended. Moreover, it could not necessarily be 
inferred that because Mr. Beale was to deal with one special 
branch—gas exhausting machinery—that his area of profit was to 
be so limited. As to the fourth clause, ‘‘current prices” meant 
the current prices of Mr. Beale. Their lordships, therefore, saw 
no reason to disturb the decision of the Vice-Chancellor, and the 
appeal was accordingly dismissed with costs. 











In the ten years ended 1875 the increase of imports into the 
United States was 33 per cent. and the increase of exports 72 per 
cent. In the same period the increase of imports into Great 
Britain was 30 per cent, and the increase of exports 25 per cent. 





William Richard Acton, Surveyor to the Moss Side Local Board 3 
Ambrose Awdry, Lieut. R_E., P.W.D., Madras; Alfred Bache, 
B.A., Westminster ; Robert Thomas Ollivier Barbenson, Resident 
Engineer, Portishead Docks; Martin Bloxsom, Northwich ; 
Edward Henry Bold, P.W.D., New Zealand; Robert 
William Bourne, Hereford-square; James Edward Neville 
Boydell, P.W.D., India ; Adolfo Garcia Cabezas, Cadiz ; George 
James Cottom Broom, Wolverhampton; George Vaughan 
Brown, Stud. Inst. C.E., Manchester; Thomas Common 
Brown, Ipswich; Alfred Edward Carey, Stud. Inst. C.E., L. B. 
and §. C. Railway; John Carline, Surveyor to the Lewisham 
Board of Works; Charles Frederic Clough, late of the L. and 
N. W. Railway ; Henry James Coles, Emerson-street ; Cornelius 
Cornes, Leicester ; James Crofton, Col. R.E., Inspector General 
of Irrigation Works in India; Messrs. M. Curry, jun., Stud. 
Inst. C.E., Portishead ; Charles Eugene de Rance, Chester; 
Federico Eduardo Duboc, Stud. Inst. C.E., Lima; Henry 
Evan Griffith Evans, Stud. Inst. C E., P.W.D., India; Henry 
Somerson Freeman, Wandsworth; Thomas Lindsay, Galloway; 
Ryton-on-Tyne; Justiniano Aurelio Galvez. Stud. Inst. C.E., 
Lima; Arthur Charles Gotto, Stud. Inst. C.E., Rio de Janeiro- 
John Purser Griffith, Ballast Office, Dublin ; John Green Hall, 
Canterbury ; Frederick George Hankin, Col. M.S.C., Hert 
ford ; Messrs. Henry Graham Harris, Westminster; Alfred Hop- 
kinson, Bury, Lancashire; John Hopkinson, M.A., D.Sc., Bir- 
mingham ; Henry Howard, Kensington ; Robert Higgs Inch, Town 
Surveyor, Lowestoft; Alfred John Ingram, Stud. Inst. C.E., War- 
wick; James Irvine, Gray’s Inn-road; George Jessop, Stud. Inst. 
C.E., Leicester; Warwick Huson Johnson, P D.W., India; Thomas 
Isaac Lilley, Westminstér; Francis Gascoigne Lynde, Midland 
Railway; David Manuel, East Indian Railway; Henry Robert 
Howels Martin, Stud. Inst. C.E, Llanelly; William Joshua 
Mason, Stud. Inst. C.E., Essex-street; Henry Merryweather, 
Long-acre; Leander Munro Miller, Ceylon Government Rail- 
way; Boswell Parkinson Milsom, Stud. Inst. C.E. P.W.D., 
India; Octavio Olavegoya, Stud. Inst. C.E., Lima; Alfred 
Perry, Birmingham; Walter Pitt, Erith; Cleophas William 
Ratliff, Westminster; Charles Lawrence Pemberton Robinson, 
B.A., Stud. Inst. C.E., Leeds; Ralph Sadler, Stud. Inst. C.E,, 
P.W.D., India; Cecil Scott, Stud. Inst. C.E., P.W.D., India; 
Arthur Edmund Shaw, Buenos Ayres; John Wallis Shores, Stud. 
Inst. OC.E., Pinetown, Natal; Guy Smith, Wallbrook; John 
Motley Smith, Manchester; Henry Francis Sneyd-Kynnesley, 
North Eastern Railway ; Robinson, Souttar, Liverpool ; Henry 
Lewis Spindler, Cape Government Railways ; Frederick Stafford, 
Ceylon Government Railways; Alexander Stark, Stud. Inst. 
C.E, Erith; George Ernest Stevenson, Peterborough; George 
William Sutcliffe, Bacup; James Tait, Stud. Inst. C.E., 
P.W.D., India; William Upton, Tinney, Winchester; Thomas 
William Matthews, Tidsdale; Shrewsbury ; William Blomefield 
Tripp, Buenos Ayres; George Edward Vint, Stud. Inst. C.E., 
Stafford; James William Wardle, Stud. Inst. C.E., Bolton; 
William Henry Warren, Manchester; Charles Henry Billing- 
hurst Whitworth, Stud. Inst. C.E., Westbourne-terrace; and 
William Booth Woodhead, Shipley. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gzroup and Co,, Booksellers. 

LEIPSIC.—A, Twiermeyer, Bookseller, 

NEW YORK.—THe Wittmer and Roorers News Company, 
$1 in-street, 














TO CORRESPONDENTS, 


cases, i 

pe yA pine wae gs 2d. 

answers received by us may be forwa: to 

notice will be taken of communications which do not comply with 
‘btmedlan I 


these \ 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to copies. y 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address 
the writer, not necessarily tor publication, but as a proof of 

good faith. No notice whatever will 
communications, 

Veritas,—A letter lies at owr office for this correspondent. 

W. H. M. L.—There is no English book on the construction of gas furnaces. 

O. G, (Leeds).— You can sind the addresses you require in a London directory. 

H. M.—Messrs. Le Grand and Sutcliffe, Magdala Works, Bunhill-row, B.C., 
manufacture tube wells, 

Siac WooL.— We are requested to state that slag wool may be obtained from 
Messrs, Bryan and Co., 4, Water-lane, Great Tower-street, B.C. 

W. H. H.—ZJ/ the design be not new the registration will not protect you. 
Probably the use of the design in the way you mention would not be objected 
to, but registration would not help you. 

B. 8. L. E.— You will jind the particulars you require by referring to any of 
the sections of locomotives lished in our Portfolio of Working Drawings. 
The gentleman to whom you refer died several years ago in the United States. 

W. E. U.-—We would not advise you to take out a patent unless you are in a 
position to push the invention. Even then we doubt that you could obtain a 
peony eo You should apply in the jirst instance to some maker of 
church clocks. 


4, A— overnor, Fig. 1 in your tracing, would probably work very well, 
but it will not be suitable for use in cases where the throttle valve offers 
much st ided you are ina 





’ It is apparently worth p ing prov yo 
position to make and sell it. For the governor No. 2 you could not obtain a 
valid patent. It does not possess sufficient novelty. 
J. T. (Ashton-road).—Steam is derived from the Saxon stem.. Among 
engineers by the word “‘ steam” is ly known vapour of water at a 
ure above that of the atmosphere. This would not, however, be an 
exact definition from a scientific point of view. We have no idea what the 
total horse-power of all the engines in England may be. No one knows. 


SUBSCRIPTIONS. 
Tue Enoresr can be had, by order, from any newsagent in town or 
at the various raslway stations ; or it can, if preferred, be supplied direc 
from the office, on the following terms (paid in advance) :-— 
Half-yearly including double number)... .. .. £0 14s, 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tur Exoinesn is registered for ty ission abroad. 
Cloth Cases fur binding Tuk Enuineer Volume, price 2s. 6d, each. 
The following Volumes of Tue Ewornker can be had, price 18s. each—Vols. 
pir.br 10, 16, 21, 34, 25, 96, 88, 29, 40, 41, 48, 43. 





foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. ibers ing in advance at the 
te rates will receive Tut ENGINEER ly and post-free. S8ub- 
scriptions sent by Post Office Order must be ied by letter of advice 
to the Publisher Thick Paper Copies may be had, if preferred, at increased 
Remittance Post-ofice Order. — Australia, Belgi Brazil, British 
Colum! Srttish Gideon, Onnaria, On of Gaod Hape, Deumark, . 
France m only), Germany, Gi , — Healy, ee al 
ds, New Brunswick, Newf d, New th Wales, 
New Switzerland, Tasmania, 


Roumania, ke: 
United States, West Coast of Africa, West Indies, China via South: 
ampton, £1 168. 
—_ é 


by Bill in London.—Austria, Buenos Ayres, coe. France, 
and G: , Ionian Islands, N 4 , Ri 
Singapire, Spain, Sweden, £1 10a, Chil, Borseo, and Java. £250 
ADVERTISEMENTS. 


*.* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages eight words. When ae — 

i All 

accompanied by stamps wn 


tisement measures an inch or more the charge is ten shillings 
single adi 


pa 
ie. but regularity cannot be guaranteed in fi... | 
except weekly advertisements are taken subject to this ition. 
ADVERTISEMENTS CaNNot BE INseRTED UNLESS DeLiverrD BEFORE Sx O'CLOCK ON 
Tuurspay Evexine 1x nace Ween. 
*,* Letters relating to advertisements and ie poreiee dpa ena of Se 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Bditor of Tut EnGineer, 168, Strand, 


case. 





MEETINGS NEXT WEEE. 

Tue InatituTion oF Crvit Enoinrers.—Tuesday, Dec, 11th, at 8 p.m.: 
“ Description of Coffer-Dams used at Dublin, Birkenhead, and Hull,” by 
William James Doherty, Assoc. Inst. C.E. 

TETY OF ENGINEERS.—Monday, Dec. 10th, at 7.30 p.m.: Annual 
general meeting. 
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FOREMEN IN H.M, DOCKYARDS, 

Her Majesty’s servants known as “ Foremen of the 
Yard,” have again asked Government to take into con- 
sideration their claims for increased remuneration. This 
is by no means the tirst occasion on which they have ven- 
tured to hint that their services were worth a little more 
money than they received; but we are not aware that 
the Admiralty ever thought with the men on this subject, 
or considered it advisable to comply with their requests. 
It is to be believed, therefore, that in the present instance 
the petition of the foremen of her Majesty's dockyards will 
not be granted. Now, the Admiralty only administers 
public funds, and if it can be shown that the moneys with 
which it is entrusted are improperly disbursed, those 
who provide for the maintenance of the British navy have 
a rig t tocomplain. They would complain quickly enough 
if they held that legitimate economies were systemati- 
cally neglected. But they are, unfortunately, too 
slow to interfere when the public service is hindered 
or harmed by parsimonious dealing on the part of 
the Lords of the Admiralty. Thus, if it could be shown 
that the Foremen of the Yard were overpaid for their -er- 
vices, an outcry would be raised without delay in Parlia- 
meut; and very little argument would be needed to con- 
vince half-a-dozen worthy gentlemen that money was 
being wasted. A great deal of argument, however, will 
be required, we fear, to convince these same gentlemen 
that the service rendered by underpaid servants can hardly 
be as valuable as the service done by men so well paid 
that they are contented and happy to work for their 





employer. Still it is not improbable that some indepen- 
dent member of Parliament may be induced to take up the 
cause of these men, and even persuade Parliament to use 
its influence to get righted what we do not hesitate to 
call a wrong, or us here endeavour to give some idea 
of the grounds upon whizh the foremen ask for more pay. 
If our readers will turn to the letter from “A Foreman of 
the Yard,” which is given in another page, they will find 
a very modest statement of the duties our correspondent 
and his fellows are expected to discharge. Most of our 
readers know very well what a foreman is in the legiti- 
mate sense of the word, and they will no doubt with 
us that Foremen of the Yard in her Majesty’s dockyards 
are not really foremen at all. They are Works Managers 
as regards their duties and their responsibilities, and they 
have the foremen, properly so called, under them. In 
many engineering establishments foremen of departments, 
no doubt, render material services to their employers in 
the way of expediting and cheapening work ; but we have 
never yet heard of a foreman in private life who was asked 
asamatter of right to dischargesuch duties as those set forth 
by our correspondent. Indeed, the more closely we examine 
the facts the more evident does it become that a man to be 
successful as Foreman of the Yard must combine qualifica- 
tions of a very high order—qualifications, in fact, which 
would entitle him to take a position as a manager or 
superintending engineer with almost any other employers 
than the British Government. One passage alone 
from our correspondent’s letter will suffice to place 
the truth in a very prominent light. “ A Foreman of 
the Yard is expected to prepare and submit plans of 
all improvements on the original design which his expe- 
rience and professional knowledge may suggest; and when 
making arrangements with special officials for the rigging, 
gunnery, and propelling apparatus, he is responsible that 
no difficulty will ultimately arise from the endeavour to 
harmonise the separate a often conflicting requirements 
of these several departments. He has also to prepare plans 
for the ventilating, pumping, and draining of ships and 
their multifarious details.” These are certainly not the 
duties which foremen are usually called upon to discharge. 
Indeed, we should much like to see the foreman in a pri- 
vate establishment who would consent to do one-half the 
work. We need not proceed further to show that the gen- 
tlemen who are now asking fora very moderate increase to 
their pay are,as we have said, managers in the proper sens of 
the term, and when considering what their services are worth, 
this fact must not be forgotten. They are actually paid 
now at the minimum rate of £180 and the maximum rate 
of £250 per annum. They ask that the minimum rate 
shall be £250 . annum and the maximum £350 per 
annum. It will be quite clear to any one who has 
had any experience in the management of large works that 
not only £180 a year but £250 a year are too small 
sums to offer to men called upon to discharge duties as 
important as those performed by the Foremen of the 
No one outside the British Government could 
hope to succeed in meeting with men of the proper 
stamp who would start with less than £350 per annum, 
with the prospect of a speedy rise. It seems that the 
existing rates of Government pay—namely, £180 minimum 
and £250 maximum—were settled many years since; and 
it is quite possible that the Lords of the Admiralty have 
no idea that either amount represents the proper sum to be 
paid, or the salary which the faa of the Yard are really 
worth. Ina word, no precise connection exists between the 
twothings. The present Lords of the Admiraltyfound when 
they took office that certain officials had been paid certain 
sums, and they continued what appeared to be a regular 
practice without any intelligent appreciation of the facts, 
Their predecessors did the same thing, and so on for several 
Governments. The petition of the foremen will now, how- 
ever, open the eyesof the present Lordsof the Admiralty, and 
they will then see that they are in the following dilemma— 
either the yard foremen are worth more than an average 
salary of, say, £200 a year, or they are not. If they are 
worth more they ought to get it; if they are not worth 
more, then they are not fit for the positions they hold. 
The Admiralty may take either of two lines of defence. 
They may assert, first, that if the men could get more pay 
elsewhere they would not remain in the Government ser- 
vice; or they may maintain that men competent to discharge 
the duties of a Foreman of the Yard are fully paid when 
they have £200 a year. Our reply to the first argu- 
ment is simply that it is worthless. When a man has 
settled for some years into a groove he cannot get 
out of that groove without more personal incovenience 
than, as a rule, he will care to encounter to better his pecu- 
niary position. For example, most of the yard foremen 
have homes and friends near the dockyards in which they 
are employed. To leave the service of the Government 
would mean tlie entire breaking up of establishments, 
which, however humble, are no doubt highly valued by 
their possessors. It is not as though the yard foremen 
were still young. Young men could not possess the expe- 
rience, to say nothing of the other qualifications, which her 
Majesty’s service demands. But the point is really not 
worth arguing. If the Lords of the Admiralty are content 
to take advantage of the adhesiveness of their servants, 
few right-thinking men will hold that they deal honestly. 
The weapon exists, no doubt, ready to their hand ; but its 
use will be neither honourable nor prudent. The second 
line of Government defence may, as we have said, consist 
in asserting that the salaries paid are all the recipients 
deserve. On this subject the Lords of the Admiralty have 
little right to be heard, because they have no practical 
experience or knowledge of the subject to guide them in 
the matter. But they have beyond question plenty of 
evidence available if they choose to seek for it, which can 
settle the matter very quickly and satisfactorily. Let them 
ascertain the amount of the salaries paid to managers in any 
of our great private shipbuilding yards, such as those on 
the Tyne or the Clyde, and they will obtain evidence which 
will at once justify them—if any justification be required 
—in acceding to the very moderate demands of the petition 
to which we have referred. 
In short, it is useless to attempt to disguise the facts. If 





the Foremen of the Yard really do all that is expected of 
them they are worth much more than £250 a year. If 
they are not worth more, then they ought to be discharged 
at once and replaced by better men. The efficient super- 
intendence of the construction of a great ironclad demands 
qualifications which possess a higher market value in the 
present day than £250 per annum. The attempt to get 
these duties discharged by cheap men cannot fail to end 
badly. A middle-aged man with but £250 a year, and 
with no hope of anything better in the future, is not fit to 
expend public moneys in sums of £30,000 to £50,000. 
The fact that middle-aged Foremen of the Yard, receiving 
but £250 a year, do honestly, diligently, and ably dis- 
charge their multifarious duties, is the only evidence which 
the Government needs to prove tliat their modest petition 
should be granted without a moment’s unnecessary delay. 


ECONOMY IN IRON CONSTRUCTION. 

In alidesignsforironwork in which the “putting together ” 
plays a conspicuous part, economy in the distribution and 
apportioning of the material in the separate portions is not 
the only object to be achieved in order to keep the cost 
within proper limits. There is such a thing as redundancy 
of workmanship in examples of iron construction, as well 
as redundancy of material. The latter fault arises from 
want of theoretical knowledge, the former from ignorance 
of the practical methods of manipulating, connecting, and 
building up different sections and different scantlings of 
iron, so as to constitute one entire and complete structure. 
We have seen examples of wrought iron girders in which, 
while no exception could be taken to the distribution of 
the material and the mode in which it was adapted to the 
strains acting upon it, yet the workmanship was of such an 
unpractical and expensive character as to raise the price of 
the wliole girder to upwards of £40 _ ton. It would 
certainly require a very large excess of material to effect a 
corresponding increase in the price. It will be inferred from 
this that it is better to err on the score of material than of 
workmanship. In other words, it may be said that the 
practical man who puts in too much material, will design a 
more economical structure than the theoretical man, who 
knows little or nothing of the details of actual construction. 
This, no doubt, is the case, although something will depend 
upon the style and extent of the thing to be made. The 
larger it is, and the greater the amount of material in it, 
the more workmanship will it bear without unreasonably 
increasing the price. In a “big job” there is some margin 
for extra workmanship ; in a small one there is none. 

It has always been maintained that in countries in 
which skilled labour is scarce, and consequently propor- 
tionately dear, girders with pin connections can be erected 
at a cheaper rate than those which are put together by 
rivets. Our opinions on this point, as well as regards the 
relative merits of the two types of construction, are too 
well known to require recapitulation. Among those who 
have persistently adhered to the pinned girder—if we may 
use the term to distinguish it from the rivetted girder—the 
Indian Government has always held a prominent place. Gir- 
ders sent out for the various State railways usually have the 
connections between web and flanges made with pins. The 
same remark holds good also for a large number of bridges 
erected by other parties in that country. If it be admitted 
that bridge girders can be built in certain countries 
cheaper by the use of pins than by that of rivets, it must 
also be conceded that all iron constructions of a similar or 
nearly identical description can be put together in the same 
manner with a like saving of expenditure. In this 
country wrought iron roof trusses, when of moderate or 
small spans, are almost invariably erected with pin connec- 
tions, or bolts, and the same mode of uniting the separate 
parts is frequently employed in examples of very large 
dimensions. There can be very little question that for the 
first named of these examples, at any rate, this principle 
of connection is much the simpler and cheaper. Taking 
for granted, therefore, that pins or bolts—for they may be 
considered as identical in comparing them with rivets— 
are found to be more economical for roof trusses in this 
country than the latter kind of fastening, they ought 
a fortiori to be equally economical in countries such as 
India. It would follow from this, on the score of con- 
sistency alone, that roof trusses despatched to India to be 
erected there should be put together, not by rivets, but by 
pins or bolts. Let us see if such is the case. 

In Tue Eneineer of May 25th of the present year we 
described and illustrated some wrought iron roofs, de- 
signed for the engine and goods sheds of the Indus Valley 
State Railway. These roofs supply a case in point. In the 
first place, since they are intended for a foreign country, and 
are put together with rivets, they violate the principle of con- 
sistency to which we have just referred ; and, again, they 
seem to us to err with regard to the item of workmanship, 
already mentioned. For a span so insignificant as 35ft. there 
are too many different scantlings of iron. Each tie-bar in 
the half truss has different dimensions, whereas this might 
have been easily avoided, both practically and theoreti- 
cally—theoretically by so adjusting the relation between 
the angle of the pitch of the roof and the angle between 
the ae and the inclined ties, that the strain upon one 
of the latter should be double that upon the other, and 
nearly double upon the horizontal tie-rod as well; prac- 
tically by using two bars of the same scantling, instead of 
one of nearly double the sectional area of the others. If 
we examine the drawings we shall find that, neglecting 
the covering and purlins, there are in each truss 114 
rivets, that each rivet goes through three thicknesses of 
bar or plate, and consequently there are 342 holes to be 
punched, The joint plates are cut to very peculiar shapes, 
and would require separate templates. One of the ribs at 
the end of the two iron struts appears to be cut off, so as 
to allow of the strut being rivetted in between the joint 
plates. If this is the case it is not good construction. 


The net sectional area of the strut becomes reduced to 
the area of one rib taken through a rivet-hole. As the 
strut is strained uniformly, if the area is sufficient at this 
point, it is in excess elsewhere. It is a common practice 
in girder work, where tee and angle irons are used for the 
struts, to cut off one rib in this manner, in order to get 
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the strut in between the double longitudinal angle irons. 
The proper practice is, not to cut off the rib, but to forge 
it down upon the other, so as to lose none of the sectional 
area. As the strut must be put in the fire to have the rib 
cut off, there is little or no excuse for nov doing the work 
efficiently. 

Without asserting that roof trusses of the small span 
under notice, peer i more economically constructed with 
bolts passing through eyes in the ends of the bars at their 
common junction, we may briefly notice that method. It 
is ten years since we witnessed the erection of a large 
number of roof trusses over 40ft. in span in which bolts were 
used, but very similar in general outline and form to the 
example before us. But there the likeness ends. It is quite 
unnecessary to point out how much simpler it is to unite 
the ends of five bars together by passing a single bolt 
through them than to employ a couple of joint plates, with 
a score of rivets passing through three thicknesses of metal. 
The roof trusses in question had no adjustment of any 
kind, but have not sagged or lost their proper outline in 
the least. Some engineers, and architects also, seem to 
imagine that unless a roof truss—no matter how insignifi- 
cant the span—is screwed and tightened up to the last 
degree, it will not keep its shape. We have seen wrought 
iron roof trusses of only 25ft. span designed with a most 
elaborate arrangement of gibs and cottars, for forming the 
connection of the different bars and preventing the antici- 
pated distortion of the whole structure. In small roofs, as 
well as in small bridges, the same proportionate economy 
of material cannot be observed as in larger examples. But 
there is no necessity for not adhering to that equally im- 
portant consideration, economy in workmanship, in struc- 
tures both large and small. 

In erecting ironwork, rapidity is always a desirable and 
frequently a most essential feature. Structures such as 
piers and works of a tidal character cannot proceed too 
rapidly, not merely on account of the delay which bad 
weather inevitably creates, thus rendering it of the greatest 
moment that no favourable time should be lost, but also 
because these kinds of constructions are peculiarly liable to 
be injured, if not destroyed, whilst in progress. A good 
illustration will be found in the case of a long pier which 
has advanced to within two or three spans of the head. 
The latter part is needed to strengthen and tie in the 
whole work, which in the meantime resembles in some 
measure a long whip, held firmly at one end, but loose at 
the other—scarcely a favourable condition for resisting 
such strains as a heavy sea and a gale may bring to bear 
upon it. 





THE HUDSON RIVER TUNNEL. 

Tue city of New York stands on an island and is separated 
from the main land on one side by the East River, on the other 
by the Hudson. The great East River suspension bridge will 
establish direct communication across one of these streams, but 
the Hudson is too wide and too deep to be bridged over, and soa 
tunnel is being made under it which will constitute a very 
important engineering work. We learn from America that some 
progress has already been made with this tunnel. A shaft 28ft. 
deep has been dug at the foot of Fifteenth-street, Jersey City, and 
this depth will be increased 20ft. From this as a starting point 
the tunnel will proceed in a north-easterly direction under the 
Hudson river and the Christopher-street ferry slip. The 
entrance on the New York side will be in the neighbourhood of 
Washington-square, From Jersey City the incline will descend 
2ft. in every 10ft., until a point 2700ft. from the New York 
side is reached. when it will begin to ascend at the rate of lft. 
in every 100ft. The tunnel will be two miles in length, with a 
road-bed 23ft. wide, and two separate tracks. Through its entire 
length it will be lighted by gas. It will be lined with bricks a 
tnickness of 4ft. One hundred and twenty labourers will be 
engaged in the construction of the tunnel. The work will go 
on during the whole of the twenty-four hours, the force working 
in three relays of eight hours each. Although the tunnel will 
be used for the conveyance of passengers, its main object will be 
the transportation of freight to and from the great railroad 
lines which terminate in Jersey City. The capital of the com- 
pany is £400,000, 


THE -DEFERRED PURCHASE SYSTEM. 


Messrs. THoMas AND Evans, contractors, Llandudno, bought, 
on the purchase and hire system, from Messrs. F. W. Reynolds and 
Co., London, a vertical engine. The price wasto be £123 7s, 6d., and 
the instalments were to be of £25 each. If the instalments should 
not be paid at specified periods, all sums paid up to that date 
were to be considered as paid for hire and not towards purchase. 
One instalment of £25 remained unpaid, when after certain grace 
given, Messrs. Reynolds issued a writ against the debtors, 
claiming the return of the engine or its value, with £50 damages 
for detention. On Oct. 3rd Messrs. Thomas and Evans filed a 
petition for liquidation, and on Oct. 30th the creditors deter- 
mined to liquidate, and appointed Mr. T. H. Sheen, of Liverpool, 
trustee. There had been intimation from Messrs. Reynolds that 
if there should be a resclytion to liquidate they should continue 
against the trustee the action which they had begun against 
the debtors; and on Nov. 13th an order was made by 
the Exchequer Division by which the action was continued 
against Mr. Sheen. On Nov. 26th an interim order was 
granted by the Bangor Bankruptcy Court restraining the 
continuance of the action against the trustee. In the 
same Court, on Monday last, Messrs. Reynolds, through 
Mr. Sidney C. Smith, of London, opposed an application for 
the continuance of the interim order. On Messrs. Reynolds’ 
behalf it was contended that the action was for the return of a 
specified article, and that the debt was not provable. The 
opposite was held on behalf of the trustee, who expressed his 
willingness to pay the £25 instalment still due. The judge, 
Mr. Horatio Lloyd, said it was clear that the plaintiffs might 
have elected upon the liquidation, to stay proceedings, and to 
prove for the whole value of the engine or the balance due. 
He held that the debt was provable, and ruled that the restrain- 
ing order must be continued. Engineers who are doing business 
upon the deferred payment principle would do well to note the 
foregoing statement condensed from a local paper, when they 
contemplate the possible conditions which may environ the 
transaction in the event of insolvency occurring before the 
instalments have been paid up. 


RESTRICTING THE OUTPUT. 


THE first case of the 150 miners summoned at Barnsley for 
restricting output at the Lundhill Colliery, South Yorkshire, 
has now been decided, subject to the ultimate revision or con- 





firmation of the Court of Queen’s Bench, and will, as a matter 
of course, rule all the rest. As was set forth in these columns 
last week, the men at the Lundhill pit had thought fit to embody 
the policy of restriction so lovdly advocated by Mr. Macdonald, 
and had so limited the output of the pit that the owners suf- 
fered loss and sought to recover compensation in the ordinary 
summary way before the justices. They showed that in the 
usual course of working their dead charges amounted to a stated 
average per ton, and that when the output was restricted, that 
average was very largely and seriously increased, whereby heavy 
losses accrued to them as owners of the colliery. The defen- 
dants’ cases were all alike, and one line of defence was taken by 
their advocate. He first of all contended that the posting up of 
the rules and bye-laws, and the signing of them by the men 
only, was not a binding contract, inasmuch as there was no 
mutuality. He further took a technical objection to the names 
of the persons acting as the plaintiffs, alleging them to be dif- 
ferent from the names attached to the bye-laws under which 
the men were alleged to have contracted. The Bench, however, 
overruled these technicalities, but agreed with the men’s solicitor 
that it would have been much better to have summoned two or 
three miners only, and not so large a number. To be brief, the 
defence of the men on the real point at issue may be said to 
have totally failed, for the magistrates, saying they recognised 
the great importance of the matter, gave it as their opinion that 
a contract had existed, that it had been broken “by reason of 
a fair day’s work not having been performed,” and they, there- 
fore, gave a verdict for £1 7s. 10d., to be paid by the defendant. 
It was agreed to grant a case upon the points reserved, and that 
the other cases should be reserved from time to time until the 
decision of the Queen's Bench had been given. In the mean- 
time it was agreed that the men must not inflict injury upon 
the plaintiffs from day to day, but must get an average quantity 
of coal per day. Thus, at present, the matter rests, but it has 
gone so far as to have shown the miners, not only of that parti- 
cular district but of the whole of the country, that the law is 
against Mr. Macdonald's idea, and that they will do well to avoid 
falling into any such dreamy delusion as the “ policy of restric- 
tion.” 








REVIEWS. 


Designs for the Construction of Markets, Warehouses, and Sheds. 
By ALEXANDER FrrepMANN, C.E. Translated with an Intro- 
duction and Notes by E. H. p’Aviepor, B.A., C.E. London: 
E. and F. Spon. 1877. 

Tats book, or rather portfolio of separate sheets, consists 
of a series of lithograph drawings of market and warehouse 
buildings, the chief of which are some alternative designs 
for proposed markets and warehouses for the city of 
Vienna, and which are the result of the author’s studies 
while making some of the proposed designs. There are 
twenty-seven sheets of designs, and twenty-four of letter- 
press describing them, the calculations by which the 
strength of the principal details are obtained being in some 
cases given in full. Designs are given for the adaptation 
of the ironwork of the Vienna Exhibition of 1873 to the 
construction of market buildings, as also are several for 
warehouses for harbours and docks. The leading idea, as 
evidenced in the whole of these designs, is the application 
of wrought iron in the construction of the columns sup- 
porting the roofs and floors in place of cast iron, as most 
often used. With respect to this subject the author holds 
opinions which will not be generally endorsed. Cast iron 
for the columns of large buildings is, he considers, ex- 
tremely unsuitable, though he says hitherto they have 
always been made of that metal. In supposing this last 
statement to be correct, he believes his proposal to use 
lattice columns of wrought iron to be new. “Cast iron,” 
he says, “ offers no resistance to tension or torsion, particu- 
larly when caused by violent wind, in which case we cannot 
consider the absolute strength to resist fracture of the 
material in question, but the dynamical effect or work it 
has taken up before and until fracture, which is a function 
of the pressure multiplied by the space which the different 
molecules pass through, this space is equal to the extension 
of the material at the moment of fracture, and this possi- 
ble extension is much smaller for wrought iron than for 
cast.” If the author’s strictures stated in the first part of 
this quotation had any real truth in them, nearly all the 
large railway stations in this country should be condemned 
at once as dangerous structures. Possibly the author 
expects every day to hear that the Crystal Palace has 
tumbled into itself, and placed its roof in smaller pieces on 
the ground floor. As, however, these and other such 
buildings continue to resist the heavy strains visited upon 
them by very heavy winds, we are forced to the conclusion 
that Herr Friedmann’s advocacy of his trellis or lattice 
columns has somewhat prejudiced his vpinion. The latter 
part of the paragraph we have quoted would seem, how- 
ever, to ordinary readers, and as far as it is comprehen- 
sible, to be somewhat contradictory to the denunciation con- 
tained in the first part. We may venture to say that the 
author need not be afraid to employ cast iron for columns 
if the “possible extension—befoie fracture—is much 
smaller for wrought iron than for cast.” 

There are many situations undoubtedly where wrought 
iron columns would be preferable to those of cast iron, but 
our author’s reasons for discarding the latter will hardly be 
sufficient to alter the ideas of most engineers, who admit 
its superiority in many cases from reasons of economy, 
fitness, and facility of production of rounded architectural 
forms. The remarks in the introduction by the translator 
upon the difficulty of transport of large columns are 
admissible as regards the construction of buildings abroad 
or very long distances from the manufactory, and perhaps 
also as regards very tall columns bolted together in lengths, 
though in the positions in buildings in which these are 
used, there is generally little objection to them. 

The transverse sectic n of most of the roofs of the buildings 
illustrated consists of a main central roof, all the side 

rtions of the buildings being covered with lean-to roofs. 
he roofs thus slope in one direction only from the centre 
ridge, the object being to avoid the use of valley gutters. 

Considerable stress is laid on this point, and upon the 

necessity of duly allowing for the effect on any roof of the 

vertical component of the force of the wind. 

The author’s remarks on the general conditions to be 
observed, and on the points to be held in view in designing 
markets, sheds, and similar buildings, may be read without 





waste of time; but, taken altogether, we cannot say much 
in favour of the letter-press, which is edited with little 
care, or of the lithographs, which are badly executed, from 
designs of buildings, the characteristic features of which 
are monotony of outline in exterior and incompleteness of 
interior. They are, in fact, suggestions for designs, none 
of which have apparently ever been worked out to a prac- 
tical issue. Many transverse sections of warehouses and 
sheds for different purposes are given, but usually these 
sections are determined by the purpose, position, and other 
conditions which vary with every building. 

The form in which the work is issued is common in 
Germany and Austria, but it is fortunately not so in this 
country. The sheets or pages are 2l}in. by 16in., the text 
having a margin of 3in. Several of the lithographs are 
doubled, the whole might have been printed on thinner 
paper, half of each of many of the long monotonous drawings 
would have shown the building equally as well as the 
whole, and the “ Designs” could then have been presented 
in English at a very little extra cost, but in a convenient 
form. ——- 


A Manual of Inorganic Chemistry. Vol. i., Non-Metals ; 
vol. ii, Metals. By T. E. Tuorrz, Ph. D., F.R.S. William 
Collins, Sons, and Company, London and Glasgow. 1877, 

Ir is not necessary to say much more of this, and a series 
of kindred volumes by the same publishers, than that it is 
one of the shoal of small professedly cheap and, in many 
instances, poor productions, which have been fostered into 
existence by what is called the Education Movement, and 
by the ubiquitous patronage of South ee Sixty 
years ago, in pre-scientific days, when school education was 
confined almost entirely to poor and disjointed fragments 
of the older scholastic knowledge that had been handed 
down for centuries after the emergence of Europe from 
the dark ages, the somewhat ponderous but well-compiled 
grammars, such as that of Port Royal and other manuals, 
produced chiefly by the Jesuits during the seventeenth 
century, did not serve towards the entary and super- 
ficial knowledge of the classics, and of Greek and Latin, 
which was all that the modern school of the middle classes 
aimed at. Printing and publishing had become cheapened, 
and every pedagogue, however half-informed himself, saw 
that it would be to his profit to introduce his own petty 
little grammars and so forth, the sale of which to his pupils, 
to a great degree compulsory, was a source of profit as 
well as a method of genteel advertisement. Now that 
school education has taken the new turn, called scientitic, 
the same process is going on in another direction, and the 
more ponderous = complete systematic works in science 
are being broken up into fragments for the use of this or 
that little centre of supposed instruction. Sometimes the 
size of the volumes, as well as their subjects in one or 
other of these series, are dictated chiefly by what the 
speculative publisher thinks will answer best for profit, 
which is in fact very generally the whole end in view, and 
as there is no presiding mind, no general plan which rules 
the whole of the series, and as the authors work without any 
concert, each paid for his own volume, we have the most 
bizarre and unequal treatment of subjects in successive 
volumes. The only general characteristic of all these is 
the fragmentary completeness of the subjects treated in 
each. The treatise on “ Chemistry” now before us, in 
which that science is cut down almost to the form of a dry 
catalogue, which cannot but be repulsive to the learner, 
may serve to “cram,” but can neverimpress eitherthetruths 
of chemistry or the relations of any branch of physical 
science in an indubitable or valuable way upon the mind 
of the pupil. If the standard of scientific instruction, now 
supposed to be in progress throughout Great Britain, is at 
all represented by the style of the elementary works of 
this and like series, which we must suppose to be largely 
in use, we very much fear that in a quarter of a century 
hence it will be discovered that the new school of our day 
has only led to lip information and failure. 


The Miller's Text-book; a Descriptive and Explanatory Account 
of the Various Grains and Processes Used in Grain Mills, By 
James McLean. Glasgow: J. Laing. . 1877. 

TuE literature of milling is exceedingly contracted. 

Indeed, we are not aware of the existence of a single com- 

plete treatise in the English language on the construction 

of grain mills and the art of milling. The little book before 
us cannot be regarded as supplying what is wanted in this 
direction. It is the production of a working miller—evi- 
dently a man of large experience—who has thought closel 

and sometimes laboriously about the details of his busi- 
ness. He has endeavoured, not unsuccessfully, to make 
his meaning clear; but his style is intensely technical—so 
technical, indeed, that the book will be intelligible only to 
those for whose guidance it is specially intended. Mr. 

McLean became aware long ago that the practice of milling 

is for the most part carried on “by rule of thumb;” that 

is to say, although it is known that certain results follow 
on certain causes, the miller is unable to trace any direct 
connection between the two; and as a consequence, he is 
unable to say why a required result is not invariably ob- 
tained from causes which he assumes to be identical, but 
which really are not so, although he is unable to recognise 
the fact. As an example of the want of well-defined princi- 
ples and theories in milling, we may point out that it isalmost 
impossible to find two millers who are agreed as to the 

roper way to cut a stone. No one, again, has any definite 
idea which is indisputably true concerning the functions of 
the furrows in a pair of millstones, and consequently no 
one knows precisely how many there should be, or their 
size or angle, to secure the best results. Mr. McLean has 
devoted a great deal of his space to the theory of sifting 
and separating, and his opinions are for the most part 
sound and well-reasoned, athough there is much with 
which millers will not agree. The book is worth careful 
perusal by millers. 





BOOKS RECEIVED, 
Industrial Drawing, comprising the and Uses 
Drawing Instruments, Construction of Plane Figures, Tinting, 
Mechanical and Topographical Drawing. By D, H. Mahan, LL.D, 
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Revised and apt by D. F. Thompson, B.S. 8vo. New York 
and London: Triibner and Co., 1877. j 

Carnet deUIngénieur, Recueil de Tables, de Formules, dc. Par. 
E. Lacroix. Thirty-fifthedition, 1877. Paris: Librairie Scienti- 
fique, Rue Saints Peres, 

Calvert's Almanack and Workshop Companion, 
1878. London: Simpkins, Marshall, and Co. 

Manual of Naval Architecture, for the Use of Officers of the 
Royal Navy, Officers of the Mercantile Marine, Shipbuilders and 
Owners. By W. H. White, Assistant Constructor, Royal Navy, &c. 
London: John Murray. 1877. Or. 8vo. 

A Practical Treatise on the Construction of Iron Highway 
Bridges, for the Use of Town Committees. B. A. P. Bollar, A.M, 
London: Samson, Low, Marston, Searle, and Rivington. 8vo, 1877, 
See THE ENGrineerR, Nov. 23rd, 1877. 

The Practical Dictionary of Mechanics, and Digest of Mechanical 
Appliances in Science and the Arts. Illustrated by over 5000 
engravings. By Edward H. Knight, C.E. London: Cassell, 
Petter, and Galpin. 3 vols. Cr. 8vo., 

Cable Making for Suspension Bridges. By W. Hildenbrand, 
C.E. With special reference to the cables of the East River Bridge. 
16mo. London: Triibner and Co. 1877. 

Elements of Descriptive Geometry, Shadows and Perspectives for 
Colleges and Scientific Schools. By 8S, Warren, C.E, New York 
and London: Triibner and Co. 

Elementary T'reatise on Heat, in Relation to Steam and the 
Steam Engine. By G. Shann, M.A. Small 8vo, London: Mac- 
millan and Co, 1877. 

Elementary Treatise on Steam and the Use of the Indicator. 
By J. C. Graham, B. Sc., Assoc. Inst. C.E. London: E. and F, N. 
Spon. 8vo, 1877. 

The Science and Art of the Manufacture of Portland Cement, 
with Observations on some of its Constructive Applications. By H. 
Reid, C.E. London: E, and F.N. Spon. 8vo. 1877. 

The Practical Dictionary of Mechanics. By E. H. Knight, C.E. 
_ XL‘ Bolas-Brace.” London: Cassell, Petter, and Galpin. 

England to Calcutta ty the Overland Route in 1845. From 
manuscript left by F. W. Simms, M.LC.E. Edited by his son. 
London : Harrison and Sons. 1877. Small 8vo. 

The Geometry of the Compasses, or Problems Resolved by the 
mere Description of Circles. By O. Byrne. London: Crosby 
Lockwood and Co, 1877. 8vo. 

Journal of the Society of Telegraph Engineers. Double number. 
Parts XV. and XVI. Vol. V. London: E. and F. N. Spon. 
Edited by Lieut.-Ool. F. Bolton, C.E., and W. E. Langdon, acting 
secretary. 

The Application of Electricity to Kailway Working. By W. E. 
Nee yes M. Soc, Tel. Eng. London: Macmillan and Co, 1877. 
Small 8vo, 

The Construction of Roads and Streets. By Henry Law, C.E., 
and by D. K. Clark, M.LC.E. London: Crosby Lockwood and 
Co. 1877. Sma‘l 8vo. 

Die Marine, Parts VI., VIL, VIIL, TX., X., XL, and XII. 
By Rudolf Brommy, Contre-Admiral, and Heinrich von Littrow. 
Vienna: A. Hartleben. 


Paper. For 


The Stock Exchange Year-Booh' for 1878, containing a careful 
digest of information relating to the origin, history, and present 
position of joint-stock companies and public securities known to 
the markets of the United Kingdom. Fourth year of publication. 
By Thomas Skinner. London: Cassell, Petter, and Galpin- 

The Practical Dictionary of Mechanics. By Edward H. Kaight, 
C.E. Part XII. London: Cassell, Petter, and Galpin. 








SPANISH TramMwaAys.—We are informed that Mr. William 
Abbott, of Tokenhouse-yard, has been invited by one of the leading 
muvicipal authorities to visit Madrid for the purpose of discussing 
and considering various plans for the extension of tramways in 
that city. The opportunity has been taken for visiting several 
other Spanish cities, with the view of introducing steam power on 
such of the tramways as are now worked by horses, the results 
already obtained from the working of the Hughes’ locomotive 
appearing to justify the more extended employment of this engine. 
The concessions which have been proposed are reported to be of a 
valuable character.— Railway News. 


STEAM ON THE Paris TRAMWAYS.—The French authorities are 
encouraging the development of steam traction to the utmost, 
witha view to the forthcoming Exhibition. Last Sunday a for- 
midable rival to Messrs, Merryweather put in an appearance in 
Paris, and ran very successfully with two carriages—containing 
112 passengers—from Courbvoie to the Arc de Triomphe. The 
steepest grade was 1 in 48, and the speed maintained about seven 
miles an hour, The engine is very well made, hails from Geneva, 
and is said to be the design of an English engineer named Brown. 
We were much surprised, however, to find that the working 
pressure was fourteen atmospheres, a fact to which, probably, the 
passengers would greatly object were they aware of it ; the motion 
is well raised from the ground, which is an advantage, but the 

thod adopted is not mechanical. The weight is about six tons, 
the cylinders are 6in., the stroke 12in., the boiler vertical, with a 
horizonta] annexe, and neither the fire nor water requires attention 
during a six mile run. Condensation is not attempted. 

BATCHELOR’S WORKING DRAWINGS WITH MOVING PARTS,— 
We have received from Messrs. MacMillan and Co. one of 
these drawings, which are working drawings, in the true 
sense of the term, inasmuch as the moving parts that can 
be represented in stiff but thin cardboard, so that over- 
lying pieces may be almost in one plane, are so fitted that they 
show in a most efficient manner the motions of theselparts, The 
‘Trunk Engine Motion” is the subject of the specimen we have 
received, and from it the motion of the piston, connecting rod, 
crank, valve gear, and slide valve are illustrated equally as well as 
they could be by an expensive model, The drawing is mounted 
on a thick millboard 22in, by 27in., and brief directions and descrip- 
tion of the engine and movements are given on asheet covering it. 
The relations and movements of the different principal parts may 
be taught by the aid of this well made working drawing in a 
very small fraction of the time occupied in endeavouring to 
enlighten a student by description and diagrams of the same 
machine. 

CHEMICAL AND PuysicaL Society, UNIverstty CoLLEGE.—At 
a meeting of this society held on November 29th, Professor G. 
Carey Foster, F.R.S.,in the chair, a paper was read on “The 
Telephone” by Mr. H. Forster Morley, M.A,, B.Sc., the vice-presi- 
dent. An exceedingly large audience, amongst whom were 
Professor Kennedy, C.E.; Professor Croom-Robertson, M.A.; 
Professor Sidney Ringer, M.D.; Professor Maudsley, M.D.; Mr. 
Serjeant Simon, M.P., and others, assembled to hear the reading 
of this paper. Mr. Morley, having first pointed out the circum- 
stances which originally led Professor Bell to turn his attention 
to the subject of telephony, proceeded to describe and explain the 
various previous forms of telephones, calling particular attention to 
the experiments and apparatus of Helmholtz. He then went on to 
sketch the steps by which the inventor had gradually been led u 
to his crowning success—the present telephone—carefully an 
elaborately describing the construction and explaining the theory 
of the action of the instrument, and considering under what cir- 
cumstances it would become of practical value, Several experi- 
ments were then performed with instruments lent by Professor 
Bell, the sound of the telephonic organ, played upon in a distant 
part of the building, being by means of the telephone heard in 
every part of the large lecture theatre. The chairman, in moving 
a vote of thanks to Mr. Morley for his paper, remarked upon the 
very full and able way in which he had treated his subject, and 
congratulated the society on its prosperous condition. motion 
was carried by acclemation, as were also a vote of thanks to Pro- 
fessor Graham Bell for his kindness in lending his instruments to 
the society, and another to Professor Foster for taking the chair, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE PURIFICATION OF IRON. 

Sir,—The statements of “‘ Oxide” are sometimes open to cor- 
rection. In his last letter he describes the steel made by Mr. 
Jones as being in its cold state “as rotten and brittle as unan- 
nealed glass.” The inf your readers will draw from this is 
that Mr. Jones failed by his process in producing steel of good 
quality. In justice to him, and speaking from absolute know- 
ledge of facts, let me assure ‘‘ Oxide ” that he is entirely in error. 

Middlesbrough, Dec, 4. Tuomas HALLAM. 








S1r,—In reference to Mr. J. A. Jones’ letter in your impression 
of the 23rd ult. I can bear testimony to the fact that Mr. Jones 
sent, in 1869, about two tons of metal made by his process to the 
Newport Steel Works, where it was, under my supervision, con- 
verted into steel by the Siemens-Martin process, The metal was 
in crude cakes of about 18in. diameter by 2in, thick, and had 
evidently undergone some refining process, but was certainly not 
puddled bar. The cakes had been flattened and a portion of the 
cinder pressed out. The metal contained about 1 per cent. of 
carbon, and was readily melted down in a bath of 5 ewt. of 
Bessemer hematite pig. When brought to complete decarburisa- 
tion, spiegeleisen was added andfthe steel produced was of an excel- 
lent quality. 

Mr. Jones in his letter mentions rotary puddling. I may allude 
to the introduction of ferro-manganese, or spiegeleisen containing 
a high percentage of manganese, as an important step towards the 
solution of the question of making steel from Cleveland iron. 

O, PIHLFELDT. 
Late manager of Messrs. R. Samuelson and Co.’s Steel Works, 
Newport, Middlesbrough. 
Redcar, Dec. 5th. 


Srr,—I have read with much interest the leader in your pa) 
on the ‘‘ Purification of Iron,” and the correspondence which has 
followed it. : 

Until I read Mr. J. A. Jones’ letter I was under the impression 
that Mr. Bell had made a discovery, and that the introduction of 
steelmaking into Cleveland from Cleveland iron was due-to Mr. 
Bell, but it is evident that the method he adopts has been tra- 
velled over, and that it has been done with the object of making 
a raw material which was to besubsequently converted on an open- 
hearth, or otherwise into steel. It is also perfectly clear from Mr. 
Jones’ patents, which I have since read, that he well understood 
that a low temperature helped the removal of the phosphorus, as 
he repeatedly says so in those patents. Your correspondents, 
** Phosphorus” and ‘‘ Oxide,” have dealt with the matters some- 
what lightly, and have not scrupled to indulge in personalities 
without adding their names. This is unfair and unjust. But in 
any case the tone of their letters is unworthy of the subject, and 
I attach very little weight indeed to any remarks made in such a 
spirit, I presume what your readers want is fair and free inquiry, 
not personalities and special advocacy. “ 

If Mr. Jones and others are entitled to the honour of the dis- 
covery, I do not see why Mr. Bell and his advocates should attempt 
to gloss it over, and I certainly cannot see why Mr. Bell should 
not have stated his indebtedness in his public speeches. 

Middlesbrough, Dee. 4, 





VULCAN, 





S1a,—I conceive that no apology is needed in thus trespassing 
on your columns, as the importance of the subject to this 
district, and to the iron and steel-making world g lly, 


labours, provided that no claims are made other than reasonable 
ones, which can be fairly maintained. 

In your leader of November 16th you there make a statement 
of that which, in your opinion, Mr. Bell can justly claim, and I 
trust you will it me to quote from your own words, for I 
contend res ully, as I have contended, that your position is not 
tenable and that you should retire from it. Yousaid, ‘‘ The truth 
is, however, that Mr. Bell’s invention or discovery does not consist 
in the mixing of melted cast iron and cinder at a low temperature, 
but in the fact that when melted cast iron at a low temperature 
is brought into contact with a melted cinder rich in oxygen, the 
phosphorus leaves the iron for the cinder; whereas if the tem- 
perature be high the phosphorus will remain in the iron or leave 
the cinder for it. It does not appear that this fact was known 
until Mr. Bell made it public, and this being so, to him belongs all 
the credit which an announcement so pregnant can bring to its 
author. No one ever thought of washing the phosphorus out of 

ig iron before Mr. Bell, at least if he did he kept the fact to 
imself. The very phrase ‘ washing iron’ is practically new, and 
admirably describes what takes place.” 

Now, in the patents Nos. 397 and 1576, 1868, it is specifically 
stated that when the melted iron and cinder or oxides are mixed on 
the operating hearth, that the temperature is much reduced. May 
I ask for what purpose was it reduced? Simply that it aided in 
the purification of the iron of phosphorus. ‘“‘ But the fact is not so 
stated,” you will say. That may be; but it was a matter so well 
known to myself and others—notably Mr. Gjers—that there was no 
need to say it. There will be plenty of proof forthcoming about this, 
if necessary. With regard to the phrase “washing iron” being 
practically new, there you are again in error, as the phrase, toge- 
ther with the word “‘ cleansing,” was used by myself in the before- 
mentioned patents. But your correspondents say, “It is but a 
word.” Precisely; but the word has a meaning, and with the con- 
text that meaning is clear and plain to every practical iron and 
steel worker who is disposed to be dispassionate. 

But let us suppose for the sake of argument that Mr. Bell dis- 
covered that low temperatures facilitated the removal of phos- 
phorus. What does it imply? Nothing, in the face of the fact 
of its having been acted upon—that is low temperature, in order 
to cleanse out phosphorus in a preparatory state in direct reference 
to steel-making in Cleveland—and worked! With regard to the 
assertion that “‘no one thought of washing the phosphorus out 
of pig before Mr. Bell,” you will perceive by this time that your 
statement was premature and incorrect. The reasons why such 
attempts as occurred in 1868 to solve this —— of steel-making 
were not carried out into commercial work, were, firstly, want of 
money ; secondly, want of time ; and thirdly, want of opportune- 
ness, There was no grant of money by the North-Eastern Railway 
Company to help us. Had there been this, controversy would not 
have occurred. The “discovery,” if there be one, appears to be a 
grant of —_ 

But Mr. Bell may have discovered a mode, or apparatus, or plan 
whereby the crude metal may be washed in a cheaper manner than 
has hitherto been known. ‘This is the only pith of the question 
now open to us, and if the final results show that Mr. Bell has 
accomplished this, it will be good and useful work, and full credit 
will be given for it at the proper time. But thisis a very different 
thing to the extravagant claims set up for him by your two corre- 
spondents, 

I have Mr. Bell’s patent before me, and in the principle of it 
and the practice of it, it is identical with those taken out in 1868, 
There is the washing, the low temperature, the tapping off of 
the impregnated cinder, the removal of the metal, the pressing 
out of a portion of the cinder, and the final melting down of the 
product upon the open hearth. What is new? Where is the 
discovery ? It is of smal] consequence whether the crude metal so 





is at this time of great interest. There can be no doubt 
that there are a great number of practical and _ scientific 
men interesting themselves about it at present,and I also am 
one of them. About ten years since I took out a patent, in con- 
nection with Mr. G. Crawshay, of Gateshead, for cleansing iron 
of its impurities by the aid of melted oxide of iron. Mr. I. L. 
Bell came to the Gateshead works and saw the whole process, and 
after testing the iron declared it very good, and had the tested 
piece sent to his office; but to my surprise Mr. Bell wrote Mr. G. 
Crawshay, saying that there was nothing in the process more than 
could be got by just melting the iron in a cupola without the oxides, 
and persuaded him not to expend much on it. It is evident that 
Mr. Bell at that time had no idea of the value of oxides in 
cleansing iron of its impurities. Since that time there have been 
a great number of patents and appliances for the purpose, all of 
them more or less depending on the oxides for success. Mr. 
Jones—whose letter I saw in your issue of November 23rd, 
and who is well known in this district—has patented 
processes for making steel end improving our iron, and he 
plainly sets forth the value of oxides of iron, and describes 
a bath of oxides for washing the same, also the lowering 
of the temperature, the tapping off of the sleg, and raising the pro- 
duct to be melted into steel. Mr. Danks with his puddling 
machine fettles with oxides, and throws into the machine lumps 
of oxide of iron, and is very particular to melt the iron and 
cinder at a low temperature, keeping it low for some time, even 
by the aid of water; before raising the heat, he runs off 
the melted oxide. Mr. Danks told me that the melted oxide pro- 
duced by the low temperature was poison to the iron and must be 
removed. Mr. Howson also has been working on low temperatures 
with his machine, and with good results, but for all this Iam not 
converted to the idea of low temperatures, for I have made and 
can get made the best iron that can be obtained anywhere, and from 
Cleveland iron alone, at as high a temperature as can be got in 
any of our puddling furnaces or machines. I am convinced 
that the low heat principle will never become practical or 
be commercially successful. Mr. Bell or some one else must 
certainly do more than has been done, for no manager or foreman 
can stand over every heat to see that the conditions laid down by 
Mr. Bell are carried out. I write this not to offend Mr. Bell, but to 
induce him and others to prosecute their experiments until they 
arrive at something sure and cially sful. 

I am sorry to see in your last issue that ‘“‘ Phosphorus” is appa- 
rently angry with Mr. Jones’ letter. I consider the letter a good 
one, and to the purpose. I have known Mr. Jones for ten years, 
most of which time he has had something in hand for the improve- 
ment of our iron, and always with oxides. I hope in future that 
this question will be courteously handled by your correspondents, 
and that all who write will do something to further enlighten us 
on the science of iron and steel. Joun THOMAS, 

Late of Bacon and Co., Iron Refiners, 

December 5th. Middlesbrough. 





Str,—There is nothing in the replies of ‘‘ Oxide” and ‘‘ Phos- 
phorus” to induce any one to accept their theory that to Mr. Bell 
is due the discovery that steel may be made from Cleveland pig 
iron. Their manner of writing is not agreeable, and is more 
flippant and personal than argumentative. The want of solid 
ground on which to base their work of special pleading may make 
it difficult to them to keep within the bounds of courtesy ; but it 
should not be forgotten that these gentlemen write under the 
shelter of a nom de plume, and that being so, the least we can 
Tike ee ee nan Pp 

is corres ence n in consequence of a clai ing been 
made that ir. Bell had discovered Ceantbhinniek a some- 
thing was how to remove phosphorus from Cleveland iron, 
to enable it to be converted into steel. some- 
what frantic manner in which ‘‘Oxide” has taken up the 
ees tot Ms, Bal Des nek. sided te in the ings as to 
bo ped this alleged discovery is due to Mr. Bell. Ei Mr. 

has discovered something or nothing: and the public will be 
quite ready to welcome any real discovery of Mr. Bell's, and to 
give him, as he justly deserves, every praise and credit for his 








prep contains more or less carbon. In the former case it takes 
more work in and destruction of the subsequent melting furnace to 
get rid of it. In the latter case it is more, as it were, melted per se, 
and the addition to the mass goes on from time to time, as may be 
required, and the latter modification is the one that will most 
probably recommend itself—that is, the use of a crude material 
that holds about 1 per cent. of carbon. In this respect I differed 


| from Mr. Gjers, who preferred to take it from an earlier period. 


In 1868 and 1867, the plan pursued by myself at Fox, Head, and 
Co.’s works was as follows :—The iron having been melted on a 
puddling hearth, together with puddler’s tap cinder and hammer 
scale, when it became all liquid, the damper was lowered and the 
temperature much reduced; other ingredients were added, such as 
oxide of manganese, and the whole gently stirred. When this had 
gone on for a quarter of an hour, I raised the heat and tapped the 
liquid cinder off the iron. The latter settled to the bottom, and 
after a short time became sticky or granular. It was removed in 
this state and water poured upon it, and then pressed under the 
hammer so as to remove a portion of the cinder. The water was 
found useful in order by its reducing the temperature to cause the 
crude material to cohere. Thus a rough cake was formed, and this 
was melted down into steel, both in pots and on the open hearth. 
Whether the washing is done in a ladle, or hearth, or rotary fur- 
nace, it can only be a question as to which is ch . The 
removal from a rotary furnace seems to me to be the simplest and 
readiest way. 

Mr. Danks at a later period than 1868 knew perfectly well that 
low temperature induced the removal of phospborus from iron. 

The latter part of the letter of ‘‘ Phosphorus” seems to indicate 
that if I knew what I was about—that if I had an intelligent idea 
as to what I meant to obtain in the process described in my 
patent—that then I could claim what Mr. Bell now claims. This 
scarcely deserves an answer ; my late employers and others can 
best answer this, 

I would like to call Mr. Bell’s attention to the last part of 
my former letter. Is it impossible to make steel by a combined 
Bessemer and rotative process? Line the vessel with oxides, pour 
in, say No. 4 Clevelan pig, add the melted or ground cinder or 
oxide, relieve it from its phosphorus—a large portion of the 
silicon will probably go with it, and a small portion of carbou— 
tap off the vitiated cinder, rehabilitate the metal with iron 
specially prepared with excess of silicon and carbon, and blew into 
steel. Such a furnace I hope to have going soon, I should like to 
consult Mr. Bell about it. 

Tn conclusion, perhaps it will not be necessary for me to say 
that I do not regard Mr, Bell or his efforts in any other sense than 
that of becoming respect. 

December 5th, 





rs J, A. JonEs. 
THE MADRAS HARBOUR, 


Srtr,—My attention has just been called to the fact that you 
have given currency to the report that, in consequence of an 
emphatic opinion given by General Kennedy, the works of the 
Madras Harbour have been definitely abandoned. Permit me to 
contradict this statement. It was originally put forward in 
Madras on the 21st October, but up to the 10th November no 
report of General Kennedy's had been circulated at Madras, nor 
had any orders been given as to the stoppage of the works, 
Official communications of a later date than the statement in 
question are entirely silent on the subject, and no one interested 
in the matter can refer the report to any better source than the 
fertile imaginatien of a newspaper writer. No department of the 
Government, so far as I am aware, has given the slightest indica- 
tion of a desire to take such a step as is reported to have been 
taken. The works are in full progress. 

W. ParKEs, 
Engineer in chief, Madras Harbour Works, 

23, Abingdon-street, December 6th. 

[Our authority was the Times of India.—Ep. E.] 





STEAMSHIP VENTILATORS, 


818,—On looking over some back numbers of Tu ENGINEER, I 


discovered a short letter inquiring as to who was the orignator of 
the now universally adopted ventilators in the stoke-hole of steam- 
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ships. I find there has not been any answer given to the question; 
I presume not because it is an unimportant one. No doubt, as in 
my case, the letter escaped the attention of those who knew any- 
of the origin of this invaluable invention. 

first one, I believe, was erected in the steamship Henry 
Morton in 1861, which above the combings of the upper was 
imilar in construction to the form at present in use; the 
-formed mouth was constructed 
from which the wind mee be coming. 


< 


overboard. 
deck, and of course the ash 
of the stoke-hole swung about in all directions in a 
manner if there happened to be any sea on. 
one was on board the steamship John 
early in year 1863, which was preci the same in 
as those now in use and so well known, with the ash bucket 
in the side, the little winding drum inside just above the 
this one the tube was carried down to within 6ft. of the 
tes ‘to form a safe guide to the bucket in its 
ly guided by the stoker into the 
and drawn up to level of the little side door 
dropping one grain of ashes. 
is one other advantage that the present system has over 
eR ag Bop ree one. As there was no other 
ilation to the stoke-hole for breathing purposes and 
to the boiler furnaces, the top of the upper deck was 
i and open in all weathers, much to the 
kers down below. Now the whole 
is carried down the improved 
in against rain, snow, and sea. 
awkwardness and _some- 
old methods, will fail to 


Hi 


Pi foyh 
a 
‘ 
g 
, 
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Newcastle-upon-Tyne, Dec. 3rd. 





CONTRACTS, 
am to see that my letter of the 16th ult. appears to 
attention to the oe question of the manner 
I believe it would be to the 


ited :—‘* And in case of any doubt, dis- 
te, or difference of opinion touching the nature, extent, or 
intention of the contract, or of the meaning of this specification, 
or of the drawings, matters, or things therein referred to or in- 
tended so to be—the specification being taken and construed 


according to its true intent and ing, although each and every 
sauiher aan Shing sae map Ba. gases 'y mentioned and described 
therein or in the said drawings, and although any alterations, 


deviations, additions, or deductions may be made in, to, or from 
the works comprised in the contract—such doubt, dispute, or 
i opinion shall be referred, on the requisition of either 
party, to the arbitrament of the said engineer, whose decisions, 

and determinations or in relation theret 








THE MESSENGER-CHURCHWARD ENGINE. 

Str,—In justice to me, being joint inventor of the Messenger- 
Chavon engine—see specification No. 211, 19th January, 1876 
—I beg will insert these few lines in your valuable journal. I 
read with surprise in your issue of the 30th November a letter from 
Mr. Messenger in reference to the Messenger-Churchward engine, 
which was noticed in your of November 16th. Mr. Messenger 

ion.” boy eee ne is 

i y his lettcr he wishes people to imagine. 

With to the drawing he finds fault with, he knows perfectly 

well, as I do, that an engine of this description has been running 
for the last fifteen mon’ . D. CHURCHWARD, 

St. John’s-yard, Dover, December 3rd. 

[We can publish no more letters on this subject.—Ep. E.] 





ENGINEBRS IN THE UNITED STATES’ NAVY. 


Str,—The spirit of hostility to the Engineer Corps of the United 
States’ Navy that prompted the communication si “*H. M.N.,” 
published in your excellent journal ‘of November 2nd, is very 


ifest. It leads the writer to misrepresent the social status of 
the officers of that and to advance statements so obviously 
incorrect, that, wens Gb presented to none but American readers, 
it would be entirely yy 2 to ask you to publish another 
letter on the same subject. e idea that a man cannot be a 
competent naval engineer and at the same time a cultured gentle- 
man, is now nursed by only the most shortsighted ef the officers of 
the United States’ Navy. ‘“‘H.M.N.” charges the quondam 
horny-fisted engineer with misuse of the Queen’s ee Usuall 
a counter is but a weak defence ; but would not this self- 
appointed critic have done well to have assured himself that his 
own production was free from grammatical error before forwardi 
it for publication? In adoptin hemes system now in 
operation in the United States’ Navy, it was not intended that 
engineer officers should perform the manual labour of the engine- 
room—for which, it is asserted, the engineer graduates of the Naval 
Academy entertain “ hatred and disgust.” It is certainly essential 
that they — po the mechanical skill necessary for super- 
intending this ur, and even sufficient for executing it them- 
selves, should unusual circumstances require. Equally is it 
important that the young officers of the line should be competent 
to perform the duties pertaining to the station of a seaman. 
Recognising these facts, the course of study, drills, and practical 
exercises at the Naval Academy, on the practice cruises, and during 
the two years’ service at sea subsequent to graduation and prior to 
receiving commissions, ees ee ee nae 
such a class of officers. Seam: ip and gunnery drills are a 
of the training of cadet midshipmen ; and eadet engineers work at 
the forge, and in the fitting, boiler-making, and coppersmithing 

a i in the management and care of marine 


shops, and 
The follo ing table shows the number of engineers and 
machinists ‘attached to an bam oh United States’ Navy of 
the class corresponding to her Majesty’s ship Pearl—corvette :— 
Dollars. 





One chief engineer at 3200 dols. perapnum .. .. 3,200 
One fixed assistant engineer at 2200 dols. per annum 2,200 
One assistant engineer at 1700 dols. perannum.. .. 1,700 
ee cea a ee Se Gee -- oS 3,000 
Ration a above at 30 cents each per diem .. 657 
Four machinists at 76°50 dols. per month and ration 4,110 

Total cost peramnum .. .. .. «. «+ «. «+ 14,867 

or about £3053, and not £4000, as “‘H. M. N.” succeeded in 


caloulating it, aided, however, by such surprising computations as 


the following ‘‘ Eight rations, at 30 cents per diem, for one year, 
2880 dollars.” <A fitting supplement to his letter would be the 
information that the machinery of American vessels has been well 
cared for, whilst the notorious incapacity of the horny-fisted —_ 
neers, and consequent breakage 0’ 7 engines, caused the 
Admiralty to resort to the very course “‘ H. M. N.” condemns. 
European station, Nov, 23rd. AN ENGINEER U.S, N, 





BENNIE’S IMPROVED PLANING MACHINE. 
Srr,—For the satisfaction of Messrs. Alley and Bennie, allow me 
to ent my note of the 19th ultimo. The effecting or intro- 
ducing of “‘ improvements” would seem to be a somewhat precarious 
operation. The improvement may, it seems, be an introduction with- 
out the introduction being strictly an improvement—i.c., if theintro- 
duction be a copy without acknowledgment, which Mr. Alley asserts 
is the case with “‘changing the position of the overhead beam” in 
the above machine made by Messrs. Bennie. For myself, I can say 
that Mr. Alley was as unknown to me, as also his asserted patent, as 
probably I was to Mr. Alley. I have never seen or heard of any such 
machines as made by the several firms he enumerates; and as 
Messrs. Bennie have never in their journeyings on the Clyde seen 
those there, I may, I think, be more than excused for not having 


stumbled on some of the same tribe in the ‘‘ various other of 
Europe.” I presume no one can say Mr. Bennie’s letter of the 27th 
ultimo is not candid ; and I doubt not he would have been equally 


candid with me had he known the pattern to exist when in his 
office the alteration was put to him; and had I been aware Mr, 
made a machine such as I wanted, I should certainly have 


applied to him. 
ere was no intention to slight the makers in my first note by 
the omission which ie fills in. I may add the machine is, 


what it was intended to be, a good one, and it works admirably. 


The — ry enn ALFRED WADHAM. 


THE FOREMEN OF THE YARD IN H.M. DOCKYARDS. 
Sim,—A petition has been presented to the Admiralty by the 
foremen of the in H.M. dockyards for an increase in their 
ies, &c. Will you insert in your columns the following 
remarks on the duties of these officers and their present position 


and ? 

A gon of the yard” is not a foreman as generally under- 
stood in the private trade, but his duties are more those of a sub- 
manager in shipbuilding establishments. In the ‘“‘ Dockyard 
Regulations "—a book containing a list of the duties to be per- 
formed by the various officials—there are seven pages devoted to 
what is a Scag a fi of the yard 3 an oo Say aera 
paragraphs, ing to as many separate duties, a forty-ei 
states r arytin is only a “‘ general outline” of what is Speed 
from him, and that he must do as much more as may be required. 
He is held personal] ible for the quality and wo 





y an- 
ship of all work done under his superintendence, for the economical 
distribution and employment of his men, and for the quality and 
fitness of the stores and materials he may need, as well as for 





their safe custody and careful use. He must, when required, 

repare detailed estimates of labour and material for any work he 
GS to undertake, and is often called upon for explanations, and 
must give good and sufficient reasons, should the result be either 
in excess or defect of what he may have estimated. He must 
send in demands to the storekeeping clerk—in many cases eighteen 
months in advance—for the stores of all kinds that may be necessary | 
for the progress or completion of his work, and is required to give 
reasons should anything have been omitted or demanded in excess, 
alth asked for so long beforehand. He is expected to pas 
and submit plans of all improvements on the original design which | 
his experience and professional knowledge ma; ; and when 
making arrangements with special officials for rigging. gun- | 
nery, and propelling apparatus, he is responsible that no difficulty 
will. ultimately arise from the endeavour to harmonise the sepa- 
rate, and often conflicting, requirements of these several depart- 
ments. He has also to pre: plans for the ventilating, pumping, | 
and draining the ships, and other multifarious details, 

Such are some of his many duties and responsibilities, but under 
him, to a certain extent, are the foremen of the various trades, 
such as smiths, fitters, painters, &c., who, although separately 
responsible for the quality of their workmanship, receive instruc- 
tions from him as to what is required of each, and he takes all 


e 


cases some of this even comes to share. Should an improve- | 
ment be suggested by any one, or an invention be pro; for 
adoption, he is called upon to report on its feasibility or to devise | 
some means for carrying it out, thus making demand on his 
inventive faculties to practically complete what are often but 
crude and imperfect ideas. If a vessel is taken in hand for repairs, 
on his report depends the money to be spent in effecting them, and 
on his zealous performance of his duty the country must rely for 
the judicious expenditure of the ny sums of money annually 
voted for these works. If a ship is built by contract, upon his 
report depends her reception by the Admiralty and the payment 
of the money still due to the contractors. Should the exigencies 
of the service demand it he must work at all hours of the day or 

ight, Sundays or week-days, and during war time this extra- 
ordi employment has lasted for months together, the only 
compensation ultimately awarded for prolonged, zealous, and 
arduous duty, being “‘ the thanks of their lordships,” which may 
be complimentary, but are not very ible. In the course of a 
year one of these officers sometimes has fcr months together from 
700 to 1000 men of all trades, working under or for him, and on 
him alone rests the nsibility of keeping these men fully 
employed, and that no delay and consequent expense is occasioned 
from want of either information or materials, while the money 
annually entrusted to him to usefully and economically expend is 
often from £30,000 to £50,000. 

Passing from their duties to their remuneration, the public 
will doubtless be rised to hear that the salary attached to the 
office ranges from £180 to £250—a munificent recompense truly ! 
For zealous service, arduous duties, incessant care, and heavy 
pa rage these men do not receive the pay given to sub- 
ordinate officials in a respectable oy firm. In fact, in the 
matter of pay, so miserably illiberal have been their employers, that 
about seven years ago, after imposing upon them additional 
duties and nsibilities, their ips actually reduced the 
salary from to £150 a year for future appointments, 
though they subsequently increased the minimum to £180. 
For many years the was fixed at £250 a year, and 
this was regarded as a fair sum, especially as there were 
greater ch of p tion to higher grades; but the t 
rise in every necessary of life in the last few years has reduced the 
value ef money to a e extent, so that £180 is now worth little 
more than some fifteen or twenty years ago; thus the 
minimum now is hardly worth one-half of what was for- 
merly paid, while the —- from wood ships to iron ones, and the 
imposition of additional duties by abolishment of subordinate 





officers, has at least trebled the work. Every position in the dock- 
yard service has, within a few years, received increased pay—both 
officers and men—ex these unfortunate officials, whose only 


recognition for in duties has been d pay. Mee 
It cannot, therefore, be matter of surprise that discontent is rife 
among the foremen of the yard, as after year their petition 
for increased pay has been met with the curt official reply— 
“cannot be acceded to.” Surely the nation that annually votes 
such vast amounts for the due maintenance of its magnificent 
navy cannot grudge a fair remuneration to those officers on whose 
andl tnd integrity so much depends. Faithful and zealous service 
rand for liberal recognition, and 


| all the railways south of the 


responsibility beyond that of good workmanship, though in many | ;,, 


pretend that the sum these officers receive is an adequate 
for the duties they perform? hardly so, and therefore it is tha 
they again petition their py It is said that ‘‘hope deferred 
maketh the heart sick,” and the hope that their yearly petition 
may meet with some ition has been so long deferred that 
their hearts are indeed sick with waiting. Would it be matter 
for surprise then that this sickness should so affect the whole body 
of the foremen as to result in responsibilities avoided and duties 
neglected? Scarcely, I think, and hence the ter their credit 
that they so zealously performed their onerous duties while a sense 
of Peper is bn oo suaied are : ne 
nce again then have they apy to their employers, not for 
liberality, but for bare justice. All they ask for is that the 
minimum salary should be £250, which was what they received 
when money was far more valuable than it is now, and that the 
maximum should be £350 to be reached in seven years. They also 
ask that steps may be taken to provide greater rapidity of promo- 
tion, which is at present so stagnant that no single appointment 
higher than their own has taken place in the last five years, The age 
at which a chief constructor retires is such as, in the ordinary course 
of events, to completely block the road to preferment for many 
years at a time; while the closing of two dockyards, and the 
abolition of the office of timber ins r, have considerably 
reduced the few opportunities afforded them in previous years. 
Hence their petition that facilities may be offered for the retire- 
ment, at an earlier age than at present, of those superior officers 
who now bar the way to advancement to all but the youngest 
among the foremen. So disgusted have many of the young men 
in the dockyard service become, at the scant opportunities given 
them to advance to any — higher than that of foreman, with 
all its over-work and under pay, that they have left the Admiralty 
service for private employ, and many of our great shipbuilding 
yards now possess in their higher officials the men, who under 
more favourable circumstances wo have remained in their 
original employment, devoting their best energies and abilities to 
the public service of their country; while the overseers of Lloyd’s 
Registry of Shipping have been largely recruited from the same 
source, and several have been specially trained at great ae 
expense for the Admiralty service, bat have left it for Lloyd’s 
much more remunerative po 
The number of foremen of the yard is only about fifty in all, 
and were their petition granted it would but increase the navy 
estimates by some £2000 in the ensuing financial year, I believe 
that, without ption, the petition has been —aee supported 
by the superior officers in each dockyard as one deserving the 
utmost consideration. Is it too much to hope then that those who 
have the power, will also have the will to perform an act of justice 
to this long suffering and deserving body of public servants? I 
hope not, but sincerely trust that when the navy estimates are 
again laid before Parliament, their pages may be found to contain 
— for complying with the petition of the foremen, and I 
eel confident that no member of the House will be found to 
object to this comparatively trivial addition to the cost of our 
fleet. A contented servant is always more profitable than a dis- 
contented one, and I believe that the country at large would reap 
the most benefit from this bare act of justice. 
December 3rd. A FoREMAN OF THE YARD, 








LONDON CENTRAL RAILWAY. 
S1r,—Referring to the notice in your journal of the “London 
Central Railway,” inserted, in accordance with the standing 
orders of the Houses of Parliament, for the purpose of getting a 


| company incorporated, with a view to carry out my project of 


uniting all the railways of Great Britain in two central stations at 
Charing-cross—the one for the northern lines in close proximity to 
the South-Eastern Company’s railway terminus at the West 
pr mb ig which all - ines ea of the Thames could be 
easily e to converge for postal purposes—permit me to say 
that having had experience of the advantages presen in 
coaching days by the main post-office in St. Martin’s-le-Grand, 
from which all the mails then started, and at which all the mails 
then arrived, I considered that there were only two means of secur- 
ing the same benefits for our railway system, viz., either to bring 
the railways of the north opposite to Cannon-street station, where 
could be made to concentrate, 
and to erect in that vicinity a new post-office for letters; or else 
to take all the northern lines to a central station adjoining the 
Charing-cross terminus of the South-Eastern Railway Company, 
and opposite to the existing post-office of the West Strand, which 
could easily be enlarged so as to become the general mail office for 


tters. 

Now the latter project is very feasible, while I must admit the 
former to be fraught with almost insurmountable difficulties ; 
firstly, because land and house property are very naturally of 
immense value in the City ; and, secondly, because there a new 
postal district would have to be ; and, thirdly, because 
Cannon-street is not central at all, being much nearer to the 
extreme east than to the west end—to which the metropolis of 
wealth and influence is triumphantly tending. There remained of 
my two projects, then, but one to be carried out with any likelihood 
of success, ‘The western one would not only be ible, but easy, 
now that the Metropolitan Board of Works is Pm to make new 
streets and to purchase the property along the intended line of 
those new thoroughfares, many of which we intend, accord- 
ing to my project, to make the lines of the new Metropolitan 
Central Railways—thus _ to a great extent, the expenses of 
expropriating property, of p ling down houses, and of treating 
with several landowners, 

It is much easier now, in proportion to the distance, to travel 
from London to Inverness, than it is to go from the middle of 
Regent-street to Peckham. We have every facility for travelling 
round London to almost any district, but it is altogether impos- 
sible to get through it in any direction with rapidity, much less to 
get from the heart of it to the Crystal Palace, the Alexandra 

alace, or to any part of the provinces. These are only a few of 
the many important considerations which I wish to set strongly 
before your readers on this important subject. 

London, December 4th. W. H. Vitirers SANKEY, 








THe New Ironctap NEeELsSoN.—The twin-screw ironclad 
corvette Nelson, built by Messrs, John Elder and Co., of Glasgow, 
for the Admiralty, is now completed. She is a sister ship to the 
Northampton, built by Messrs. Robert Napier and Sons, which 
left the Clyde a few weeks ago. Her engines are on the 
compound and et principle. The diameter of the 
high-pressure cylinder is 5ft.; low-pressure, 8ft. 8in.; and the 
length of stroke, 3ft. 6in. The engines will work up to 6000 
indicated horse-power, with a speed of about fourteen knots per 
hour. There are ten boilers, five on each side, and so constructed 
that in case of casualties the engines can be worked by either of 
the series, The boilers are 14ft. 3in. in height, by 12ft. Gin. in 
width, and 9ft. Gin. in length outside measurement, and have each 
three furnaces, Two trials of the oy or have already been made, 
and their working was found to ighly satisfactory. The 
apartments for the admiral and suite, situated aft, have been 
fitted up in an excellent manner, and the arrangements for the 
lodging of the seamen on the main and lower decks are also 
complete. Great attention has also been paid to secure thorough 
ventilation. It may be stated that the principal dimensions of 








bility are imposed on a man, an 








ly bestowed, Can anyone in justice 


the vessel are as follows :— th between perpendiculars, 280ft. ; 
length over all, 310ft.; beam, 60ft.; depth to ui deck, a little 
over The tonnage amounts B.O.M. to 4673 tons, with aload 
displacement of 7323 tons. The Nelson will eight 12-ton 
and four 18-ton guns on the main deck, and five 30. unders on 
the upper deck. From the conning tower, alg a communi- 
cation is established through all the ship. On leaving the Clyde 
she wi to Chatham ard to receive her guns, masts, 
and . Messrs. John Elder and Co., it may be added, are at 


present building six gunboats for the Government, 
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ROWAN’S 
CONSTRUCTED BY 


TRANSVERSE SECTION 


DOUBLE-FURNACE BOILER. 


MESSRS, ROWAN, ENGINEERS, BELFAST. 
LONGITUDINAL SECTIOW 
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WE illustrate above a somewhat novel form of boiler, patented 





SCALE OF 
To ae Re Ge ee eo ah a IS 20 
t t ul i 2. 4 al i i i i. i ‘ae I 
| in position by three small iron pins or chaplets, and three projecti without pulling on the head, so that headless spikes are easily 


by Mr. W. Rowan, of York-street, Belfast. The drawing is so 
clear that it will almost explain itself. It will be seen that the 
principle involved lies in causing the fire gases to cross and re- 
cross through the water, instead of running straight to the end 
of the flues. In a somewhat different boiler, also invented by | 
Mr. Rowan, Galloway tubes are used in such a way that the | 
same result is produced by the aid of water bridges. 

One of the principal advantages claimed by Mr. Rowan for 
his boiler is that the internal mixture of the gases caused by | 
the arrangement of the flues effectively prevents smoke. In | 
order to test this point Mr. Rowan carried out the following ex- 
periment. He took two boilers of precisely the same dimensions. 
Each was 30ft. long, 7ft. 6in. diameter, and traversed by two 
flues 2ft. 10in. diameter. In one boiler the two flues were con- 
nected by three cross flues, Cast iron stops were then so arranged | 
that the products of combustion had to pursue a course very 
similar to that shown in our illustration, passed out at the back 
end, and then returning round the boiler in the usual way. By 
frequent tests and many trials it was found that—both boilers 
doing the same work—the consumption of fuel in the unaltered 
boiler was 60 cwt. per day, and in the altered boiler 51 cwt. 
The first boiler gave out at least three times as much smoke as 
the altered boiler. 








CHILLED RAILWAY WHEELS. 


WE are indebted to the U.S, Railroad Gazette for the following 
information concerning the manufacture of chilled car wheels ;— 
The manner of moulding such wheels is shown in Fig. 1, which 
represents a section of the well-known and extensively used Wash- 
burn or Attwood pattern of wheel in the flask as it is cast. A Ais 
the chill mould, which is accurately turned on the inside to the 
form of the tread and flange of the wheel. In moulding the wheel 
the chill mould is first placed upside down from the position 
represented in the engrate, and the wooden patterns from which 
the wheel is moulded are then laid in it, and the nowell B B, or 
under side of the flask, is attached to the mould by the pins and 
lugs C.C, The sand is then rammed into the nowell and on top of 
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FIC, 2, 
the wheel F amen and a board, called a bottom board, is placed 


on top of the nowell, and the whole then turned upside down, so 
as to rest on the board. The cope D D is then fastened to the 
chill mould by bolts, one of which is shown on the right side of 
the engra' The is made with a-hollow cylinder, or head, 
or wing, E, in the centre, which is secured to the outer rim D D 
by ten radial arms about jin. thick, which stand off from the 
pattern so as to leave a of about gin. between them. The 
od A oe rammed Ac wae oe rye arms, and ae 
cylinder E, care being taken to leave three holes, or sprews, ut 
1}in. in diameter, into which the melted iron is poured. e 
whole flask is then again reversed, the nowell B B is taken off, 
and the wooden pattern of the wheel removed. For double plate 


on the core. One of the chaplets is shown at G. 





plate wheels, a curve, F F, is then put into the mould, and is held 


i A removed without injury to the sleeper. The tool takes up little 
The nowell is then replaced, and the whole flask is turned back space, and by virtue of its method of gripping and vertically lift- 
again into the tion shown in the engraving, when it is ready to 
receive the melted iron, which is poured into the holes or sprews 
left in the sand for that purpose. 
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ing the spike, the latter may be extracted in confined spaces, as 
FIG.F between point rails, without removing the latter. The crowbar 


¢ ould be of a diameter which will j it i 

Fig. 2 represents a similar section of a single-plate wheel, Fig. 3 ” capa Es oh at 
of a spoke wheel, and Fig. 4 of a street car wheel. In i 
spoke wheels, cores must be placed inside the rim around the hu 
and inside the spokes. The following table shows the character- 
istics of good chilled wheels :— 


Table of Tests of Six 33in. Salisbury Cast Ivon Chilled Disc 
Wheels of the Barnum Richardson Company, made at the Shops 
of the New Haven Railway Company, May 3rd, 1877. 
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The amount uired to balance the wheels is —— not | 
greater than would be required to balance wrought iron forged | 


wheels, the greatest variation from true balance in the above six | the two claws A A when fully open as shown. The tool, which is 
wheels being only four-tenths of one per cent. of total weight. , being introduced by Messrs. Zeyss, Zeitz, and Siebrand, of 
Sheffield, recommends itself on account of the economy in time 








RAILWAY SPIKE EXTRACTOR. 
HEREWITH we illustrate a tool for extracting spikes, by which 
the difficulties attending the use of the common pinch bar and | 
claw bar are entirely overcome. Owing to its exceeding simpli- 
city the extractor is fully explained by an examination of the | 
illustrations, Which are one-third the actual size. It will be seen 
that the grip on the spike increases as the force necessary to 
draw it augments, and that a fair vertical pull may be obtained, so 





which it effects, and the absence of injury to spike and sleeper 
with which it does its work. The jaws are made of Bessemer 


that the spike is not necessarily bent in drawing it, as is usually | steel, and pivot upon the rounded buttons at a by the cross os 
the case with the side strain of the pinch bar under the one-sided | section of the hoop, within which the jaws are enclosed. The 
head by which alone that instrument or the claw bar can effect | pin « is simply to keep the jaws in their proper relative posi- 

withdrawal. With the extractor illustrated, the spike is drawn | tions, 
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2851. Improvements in the method of Drivinc Macutnery by means of 
motive power derived from cold air and water, William James Steven- 
son, New Broad-street, London.—26th July, 1877. 

$434. Improvements in Pumps, Jol Cameron, Oldfield-road Works, 
Salford —11th September, 1877. 

3447. Improvements in Sarps, and in the mode of and means for pro- 
pelling same, Gerard Wenzeslaus von Nawrocki, Kochestrasse, Berlin, 
Germany.—A communication from Eduard Hoppe, Berlin.—12th Sep- 
tember, 1877. 

3800. Improvements in apparatus for Extinevisuine the Licut on Ratft- 
way and other Lamps, Brock: Thomsett-road, South 

~~. Park, Anerley.—13th October, 1877. 

3815. Improvements in Gas Stoves, Henri Charles Gambier, Paris.—15th 
October, 1877. 

3843. I mprovements in Bureaus, Boox-cases, CaBINETs, WRITING TABLES, 
Desks, Cuppoarps. and other articles ture, Arthur Foley, 
Salisbury, Wiltshire.—17th October, 1877 

3857. Improvements in a tus em! 
Fioor-cLors, Frederick Walton, Hea‘ 
don.—18th October, 1877. 

3970. Improvements in FasTENING or ApsustiInc Wixpow SasHEs, 
S.irpine Panes, and the like, and in apparatus therefor, William 
Phillips Thomson, Lord-street, Liverpool —A communication from 
Rufus Herbert Rose, Paris. 

3930. Improvements in Puriryine Coat Gas from bisulphide of carbon 
— other sulphur compounds, Julius von Quaglio, Stockholm, Swe- 


loyed in the manufacture of 
House, Twickenham, Lon- 


3934. Improvements in P.iovens, Phillip Syng Justice, Southampton- 
buildings, London.—A communication from Joseph Ellicott Holmes, 
Washi nm, U.S.—27th October, 1877. 

4074. Improvements in the process of TrREaTINc Mrverats or ORES 
contuining silver and copper, Herbert John Haddan, Strand, London. 
—A communication from Alexis Drouin and Joseph de Baxeres de 
Torres, Madrid. —2nd November, 1877. 

4088. Improvements in Coat-scuTrLes, Peter William Barlow, Ealing, 


London. 

4092. An ent in the woven goods known as Corps, and in 
the me of ne 8 the same, James Newton and John Edward 
Newton, Saddleworth, Yorkshire. 

4094. Improvements in the f duction of Saricyiic 
Acip and in eo employed there, are Neustadt, Mincing- 
lane, London.—A 1 Merck, Darmstadt, 








4096. Improvements in ComMunNIcaTING Rotatinc Motion to Saarts and 
Spiwpies for drilling machines, such improvements being also 
get +e shafts and spindles for other pu , George Sonnen- 
thal, Lam th-hill, London.—A communication m August Schwartz, 
Berlin. oe November, 1877. 
4098. An improved Horseshoe, Henry John eo Cannon-street, 
London.—A communication from George ve, 
4108. A combined Pen, Leap Pencit, and State a Case with 
Eraser, Jacob Wolf Spear, Sonneberg, Germany. 
a —, rovements in apparatus for Snares the Ferp-water of 
ILERS, Ernest de Pass, Fleet-chambers, Fleet-street, London.—A 
procrotneror m from Ernst Korting, Manchester. 
4106. ag oer nae in, SMOKE Extractors and VentiLators, Richard 





4108. Stocrameneel in ‘the Borrom Door FasTevers of Rartway Wacons, 
Henry Currer Briggs and George Robson, Whitwood Collicries, near 
Normanton, Yorkshire 

4110. Improvements in Sprynrve Macarvery, James Press and William 
Young, Dunmurry, Ireland. 

4112. Improvements in Gas Burners, George Bray, Leeds. 

4114. Improvements in Nozzves for the escape of — or gases under 
pressure, George Beck, Devonshire-street, Queen-square, and Phillip 
Syng Justice, South London. 

4116. Improvements in apparatus for DiscHarsine REGULATED QuanTI- 
tres of Liquip from bottles and similar receptacles, also applicable for 
charging the said bottles with liquid, Gerard Wenzeslaus von Naw- 
rocki, Koch Strasse, Berlin.—A — a from Dr. Johan 
Andreas Gerhard Muller, Lohne, 

4118. Improvements in the TREaTMentT of Pent Oxipe of [Rox arising 
from the manufacture of gas, for the purpose of obtaining certain 
valuable products, and | for rendering the said oxide again fit for use, 
Peter Spence, Manch .— 5th Ni ber, 1877. 

4120. Improvements in the construction’ of Roapways, Jacob Peter 
Batch, Addington-square, Surrey. 

4122. Improvements in ——- for Testisc and ApsusTinc Sprina 
Pistons used in steam and other cylinders, George Allibon and William 
Adolphus Taylor, Liverpool. 

4124. Improvements in Crocxs, John Clayton Mewburn, Fleet-street, 
London.—A communication from Charles Delagrave and Louis Maxi- 
milian Grignon, Paris. 

4126. Impr in the of Borrows and Stvcps, Henry 
Edward Newton, Chancery-lane, London.—A communication from 
Henri Burtey, Paris. 

4130. Improvements in the manufacture of Frames for pictures, adver- 
tisements, and other useful purposes, Julius Lawrence Hamilton, 
Hyde- park, London. 

4132. Improvements in machinery or apparatus to be employed in the 
— of Fancy Yarns, Leedham Binns, Oakenshaw Low Moor, 

or! 

4134. Improvements in the manufacture of Gas for lighting and beating 
— Benjamin Joseph Barnard Mills, 

mdon.—A communication from Lawrence Henry Ernest Clair 
Anthony, Toulouse, France. 

4138. An improved construction of SauttLe for sewing machines, Henry 
Gardner, Fleet-street, Londop.—A communication from Richard Mott 
Wanzer, Hamilton, Canada —6th November, 1877. 

4142. I ts in the ture of Ware Leap, William Thomp- 
son, Limehouse, East. 

4144. "Improvements in the manufacture of Caustic ALKALIEs, and in 
a or appliances used therein, Edward William Parnell, Liver- 
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4146. Improvements in the Mecuantsm of IvstruMeNTS used for DRILt- 
inc Hotes in Merais, such improvements being also applicable to 
other purposes, Charles Stuart, Queen Victoria-street, Lo: A oy 

4148. Improvements in Looms for weaving, Enoch Bw oa Taylor, 
Marsden, and Smith Kenyon, Holly-grove, Dobcross, Yorkshire. 

= Empoevemnente in VenTILaToRs, Robert Boyle, Glasgow, Lanark- 
shire, N 

4152 Improvements in Parstinc, VaRMIsHiINc, and WHITEWASGING, 
William Henry Balmain, Huyton, near Liverpool 

4154. Improvements in Longe Apparatus for regulating the flow of 
liquids under and prevention of waste of water, John 
Howard, Erith, Kent, 4 Alexander Fairlie Wilson and Henry William 
Alfred Kingdom, Southwark, Surrey. 

4156. Improvements in Vatves for liquid, steam, and gas pipes, Alfred 
Henry Hart and James John Potter, Birmingham. 

4158. Improvements in the manufacture of Sorr Soap, Henry Simon, 
St. Peter’s-square, Manchester.—A communication from Adolf Loeb, 
Frankfort-on-the-Maine, Germany. 

4160. An improved construction ha Take-orr Router for braiding 
machines, Luke Turner, Leiceste 

4162. Improvements in SaoorH1No- IRONS and in heaters for the same, 
William Robert Lake, South gs, London.—A communica- 
tion from Albert Lohmann, Iserlohn, Germany. 

4163. Improvements in the ‘construction and arrangement of DeckED 
VesseLs, more especially applicable for timber and cotton, and 
in the —_ee for ery teeth, and g the same, Henry Foxton 

—— 
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4168. Impr y for wz tee and Corkinc Botries and 
other vessels, Francis Clarke, Canterbury. 

4170. Improvements in Etiipric TurNinG Macuinery, William Hender- 
son and William Brooks, Glasgow, N.B. 

4172. Improvements in Lozence Macuines, Herbert John Haddan, 
Strand, London.—A communication from Thomas Robertson, Toronto, 


Canada. 

4174. A new or improved Cap or Stopper Cover for bottles, Andrew 
Clark Whyte, Glasgow. 

4176. Improvements in TURN-wREsT PLouGus, applicable to single-furrow, 
double-furrow, and triple turn-wrest ploughs, John Huxtable, Bray- 
ford, Devonshire 

4178. Improvements in Locomorr machinery and apparatus for 
SraRTING, PRoPgeciinc, and Stoprrne Vewicies on Tramways, and in 
the copia? connected Henry Percy Holt, Leeds, York- 


shire. 

4180. Improvements in Rotier Saves, William Robert Lake, South- 
ampton-buildings, London.—A communication from Robert ‘Hutton, 
Brooklyn, U.S. 

4182. Improvements in and relating to machinery or apparatus for 
Uritisise the Power of Water for elevating water and other fluids, 
for — vapours, and for similar purposes, Wil. Robert Lake, 
Southam — -buildings, London. — A communication from Samuel 

Missouri. U.S.—Sth November, 1877. 

~~ a in the manufacture of Paper, PasTepoarD, and 

materials, Joseph Julius Sachs, Barrow-in-Furness, 








4188. Improved apparatus to be applied to Bepsreaps for raising and 
supporting the occupant, James Reynolds, Worcester. 

4190. Improvements in or additions to Looms for weaving, John Clayton 
Mewburn, Fieet-street, London. — A communication from Edouard 
Mariage, Lille, France. 

4194. Improvements in VesseLs or Corrers for boiling brewers’ worts, 
James Steel, Glasgow. 

4196. Improvements in Puoroorarners’ Heap Rests or Surrorts, James 
Paterson White, Glasgow. 

4198. Improvements in the Covers of Sanrrary and other Pans or 
Vesse.s, and in fastenings for the said covers, James Morris and 
Edward Morris, Birmingbam.—9th November, 1877. 

4206. Improvements in the construction of Prosecrites, Robert Hene- 
lade Courtenay, Brighton, Sussex. 

4208. a Sa eo in the manufacture of Boots and SHors, Thomas 
Ch North t 

4210. Improvements in PERMANENT WayYs of Rai.ways, Charles Wood, 
Middlesbrough.—10/h November, 1877. 

4269, Improvements in Cocks and Taps, Allen Stewart and Charles 
Stewart, Glasgow. 

4271. Improvements in Looms for weaving, and in apparatus connected 
therewith, Thomas Hargreaves Brigg, Vulcan Ironworks, Dudley-hill, 
Pog Bradford. 

273. Improvements in the construction of apparatus to be employed for 
Seem Coat, Stross, Oxzs, or other minerals, israel Knowles, Ince, 
near Wigan, Lancashire. 

4275. Improvements in the method of and apparatus for OBTAINING or 
Propucine Execrric Licnt, Frederick William Heinke, Twickenham, 
Bg eee 
4277. Improvements in Sarery Apraratvs applicable to doors, windows, 
tty ot er like closures, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from John Arthur Chandor and Samuel 
Fry Ralston, Paris. 

4283. Improvements in ScpeRHEATERS and in the application of supor- 
heated steam in steam engines, and in packings used in connection 
therewith, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Le Baron Raymond Seilliitre and Louis Marie 
Théophile Riot, Paris. 

4285. Improvements in Mountinc Winpow SasHEs, George Artkur 
Biddell, Ipswich.—15th November, 1877, 

4287. Improvements in the construction of Bosstns and Sproots, John 
Sidney Crowley, Manchester. 

4239. Improvements in Horsr CoLLers and Harness, George Richard- 
son, Altrincham, Cheshire. 

yvements in Seep Dritts and Horse Hoss, William Sarjeant, 
Great oughton, Northamptonshire. 

1297. Improvements in apparatus and arrangements for RecuLaTING. 
CoNTROLLING, and ARRESTING the’ FLow otf Liqurps and Fivurps, Joseph 
John Tylor and William Alfred Tylor, Newgate-street, London.—16th 
November, 1877. 

4301. A machine to be worked by steam for Currinc Cuatns, WIREs, 
Ropes, or other material to which to oes may be attached, John 
Nock, Haskenny on the Golden Horn, Turkey. 

4303. Improvements in Ssozine Horses !and other like footed animals, 
and shoes or appliances for such purposes, James Whiteford, Greenock, 
N.B. 

4305. Improvements in the method of and in the apparatus for TrEaTING 
Corn and other'grain, Frank Wirth,'Frankfort-on-the-Maine, Germany 
—A communicationj from Messrs. Weber and Biinzli, Uster, Switeer- 

d. 





4307. cae, in Dimuusuine and Air Vatves, Willian Hanson, 
Bradfor 

4309. Improvements in Stipe Vatves and Cocks, Stewart Robertson. 
Union-court, Old Broad-street, London. 

4311. Improvements in apparatus for Preparine and Carpixe Woot, 
Corton, SILK, and other fibrous substances, Eli Wilkinson, Marsden, 
near Huddersfield. 

4313. Improvements in the method of and apparatus for Sizinc and 
Dressinc Yarns, Lewis Haslam, Bolton, Lancashire. 

4315. Certain improvements in machinery for Sprsxino and Dovs.ixe, 
Thomas Brookes, Manchester. 

4317. Improvements in Key Rines, Thomas {Morgan, Cockspur-street, 
London.—A communication from John 8. Birch, New York, U.8.—17th 
November, 1877. 

4319. Improvements in apparatus or appliances for InpIcaTING or RecorD- 
inc the Numper of Passexcers Carrizp on TRAMCARS and OMNIBUSES, 
Charles Warren and John O'Keefe, Liverpool. 

4821. Animproved system of a Dovs_e Te_ecrapHic TRANSMISSION, Jules 
Xavier Eugéne Sieur, Provins, France. 

4323. Improvements in the apparatuses for the Purtrication of CoaL 
Gas, Carl Pieper, Dresden, Saxony.—A communication from August 
Kloenne, Dortmund. 

4325. Improved apparatus for Kerermvc Casks or Barrels AIR-TIGHT 
when Empty, James Sherwin Clarke, Derby. 

4327. Improvements in TeLescopes, William Robert Lake, Southampton- 
buildings, London.—A communication from Charles Fritsch and Joseph 
Forster, Vienna. 

4329. A new apparatus for Takinc-orr from their respective machines 
Rovep or Printed Paper ina Dry Srate, Alfred John Parker, Clerken- 
well, London. 

4333. Improvements in VENTILATION, Charles Stephen Robinson and 
George Goldsmith, Leicester. 

4335. Improvements in Tricycites or three-wheeled vehicles, Charles 
Hutton, Lowndes-street, London. 

4337. Improvements in the manufacture of MetaLtic Winpow FRAMES 
Sxy.icuts, and FLoor Gratines, Joseph Thomas Harris, Bristol.—19th 
November, 1877. 

4341. Improvements in the method of App.yine and in the arrangements 
of the Conpvuctine Wires containing electricity to be used in send- 
ing peeeneaie messages, Alexander Graham Bell, Southampton-build- 

ndon. 

4343. An improved apparatus for Breakrno Up Cray before or after it 
has passed through the rollers used in the making of bricks or tiles or 

any other article made from clay, William Spedding, Chorley, Lanea- 

shire. 


4845. Improvements in the mode of Cueckine the Fares taken in tramway 
cars or other conveyances or places, and in apparatus connected there- 
with, Peter Hamer, Southport, Lancashire. 

4347. Improvements in the construction of Fire-sars for furnaces, John 
Robinson, Cheadle, Cheshire, 

4349. Improvements "in the method of and apparatus for AUTOMATICALLY 
SIGNALLING on Rartway Lines and automatically intersignalling and 
recording the time or period of trains passing signals, Arthur Wrigley, 
Quality-court, Chancery-lane, London. 

4351. Improvements in apparatus for Faciiitatinec the PerFrorMANCcE of 
Gymnastic Exercises, Samuel Fry Ralston, Cannon-street, London.— 
A communication from John Arthur Chandor, New York, U.S 

4353. Improvements in CHILDREN’s PorTaBLE CARRIAGES or PERAMBULA- 
tors, Thomas James Smith, Fleet-street, London.—A communication 
from Jean Jaques Rinquin and Jules Roquet, Boulevard de Stras- 
bourg, Paris. 

4355. Improvements in apparatus for Discuarcinc PeTroLevm or other 
bydrocarbon fluids from torpedo boats and other vessels, Carl Bohn, 
Mark-lane, London. 

4357. Improvements in Drawine Apparatus, William Henry Barlow, 
Old Palace-yard, Westminster.—20th November, 1877. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

4265. Improvements in VenTiLaTine Surps, and in appap or appli 
therefor, James Munro, Seaforth.—21st November, 1877. 

4387. Improvements in Lamp Burners, Francis Holt, Newark, U.S.— 
22nd November, 1877. 

4888. Improvements in Pew Rutinc Macuryes, Herbert John Haddan, 
Strand, London.—A communication from William Orville Hickok, 
Harrisburg, U.S.—22nd November, 1877. 

4415. Improvements in and connectedjwith Foo SicnaL or ALARM APPARA- 
Tus, Thomas James Smith, Fleet-street, London.—A communication from 
George Sweanor, Montreai, U.S. —23rd November, 1877, 

4443. The ——— of Sour TaNwin SoLuTions, and for Plumping 
hides thereby, William Emery Nickerson, Massachusetts, U.8S.—26: 
November, 1877. 








Patents on which the Stamp Duty of £50 has been Paid. 


4087. TextiLE a oy &c., Thomas Nightingale Palmer, Dalston, Lon- 
don.— 28th November, 1874. 

4071. Burrons, Alexander McMillan, London.—27th November, 1874. 
4116. AssoRTING are John Imray, South , London,— 
lst December, 1874. 

4121. Automatic Weicnixc Macuises, John Parkinson and a 
Morgan, Liverpool, and Peter Eadington, —Lst 
187 

4348, Exrractine Supstances, Otto Braun, Berlin, Prussia.—17th Decem- 
ber, 1874, 

4126. Sream Enotye Vatves, William Henry Dugard, Birmingham.—1st 

1874. 


ember, 
4157. Looms, John Byrd Dudbridge, near Stroud, Gloucestershire.—3rd 
December, 1874. 
4097. IxvaLip Bepsteaps, William Jach, De Beauvoir Town, London.— 
80th November, 1874. 
= —— Fangs, Joseph Kaye, Kirkstall, Yorkshire.—let Decem- 
> 




















4119. Winpine YARN, a, Jobn Boyd and Thomas Alexander Boy 
Shettleston, Lanarkshire, N.B.—Ilst December, 1874. 

4108. Preventixa the InckustaTion in SreaM Boicers, Jean Baptiste 
Deluy, Naples.—30th November, 1874. 

4111. Warer Gavaes, Lonis John C rossley and Richard Hanson, Halifax, 
Yorkshire, and James Joseph Hicks, Hatton Garden, Loudon. —1st 
December, 1874 

4152. Coo.ine, &e., gs, London.— 
8rd December, 1874, 

4162, Pyroruone, Alexander Melville Clark, Chancery-lane, London.—3rd 
December, 1874 
4257. Towine Vessexs, Josiah Latimer Clark and John Standfield, West- 
minster-chambers, London.—10th December, 1874 

4142. SKaTeEs, James Leonard Plimpton, Bedford-row, London, — 2nd 
December, 1874. 

4155. Drawino Impcement, William Harvey Willson Campbell, South- 
ampton- buildings, London,~-3rd December, 1874, 


Patents on which the Stamp Duty of £100 has been: Paid. 


$255. Exnaustine, &c., Receivers, Charles William Siemens, Great 
George-street, Westminster.—12th December, 1870. 

$131. Draittisc, &c, Rooks, Fenner Ballou Taylor, 
Walworth- road, Surrey. —29th November, 1870. 

3175. SEPARATING PRECIOUs Meraxs from Leap, &c., George Haseltine, 

ndon.—8rd December, 1870. 

$177. EMBROIDERING MACHINES, Henry Bernoulli Barlow, Manchester.— 
8rd December, 1870. 

= Brusues and Brooms, John George Horsey, Southwark Bridge- 

. Surrey.—30th November, 1870. 

3167. Deoporisino, &o. , Compounns, Fritz Hillt, Brentford, Middlesex.— 
2nd December, 1870. 

$399. Deoporisino, &c., Sewaor, Christopher Rawson, St. Swithin’s-lane, 
London, Philip Ovenden, Lyndhuret- -road, Surrey, James Wylde, 
Leamington, Warwickshire, William McCree, Leyton, Essex, and 
Henry Hill, Hastings, Sussex.—80:A December, 1870. 
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Notices of Intention to Proceed with Patents. 
2749. ArmospuHEeric Gas Enaines, Louis Simon, Nottingham.—18th July, 


1877. 

2774. Dritiine Hotes in Rocks, Edmund Edwards, Southampton-build- 

ings, London. 

2779. DEcoRATIVE Compounp, Alfred Tom Morse,| Taunton.—20th July, 
1 

2783, WasHiNe Macuine, Oscar Schimmel, Chemnitz, 
July, 1877. 

2799. VeLocipepes, Samuel Davies, Devonshire-street, London. 

2309. Exurpitine Paorooraraic or other Pictures, John Casper Koch, 
jun., Berlin.—28rd July, 1877. 

2813. PROPELLING Suips, &c., George Fellows Harrington, Ryde, Isle of 


Wight. 
2830. Brea Hammer, John Charles Wilson, Grove Park, Redland, 
2821. UmBRELLAS, Johan Carl Martin Steib, Hamburg. 
2822. Furnaces, John Hazell Fraser, Bromley-by-Bow, London.—24th 
July, 1877. 


2832. Secxra, Simon Davey, Rouen. 
2887. Fastexinos for Butrons, &c., 
ha 


Saxony.—21st 


George Henry Bricknell, Birming- 


™. 

2838. Caces of Co_trery and other Hoists, John Wolstenholme and John 
Woodward, Radcliffe Bridge, Lancashire. 

2842. Urinisina Gas Liquor, Roger William Wallace and Carl Friedrich 
Claus, Southall, Middlesex. 

2843. Water Merers, William Robert Lake, Southampton - buildings, 
London.—A communication from Anthony Charles Spanner.—25th July, 
1877. 

2346. Treatino Srreer Rerose, William Edward Bovil, Dean's-yard, 
Westminster. 

2848. Saapisa and Mov.pine P vastic John Wood, Man- 
chester. 

2849. Steam Boicer and other Fornaces, Arthur Wilson, John James 
Palmer, and Thomas Henry Palmer, Walsall. 

me. ia Macuivery, William James Stevenson, New Broad-street, 

ndon. 

$853. Unnarrinc Hines, &c., Roger William Wallace and Carl Friedrich 
Claus, Southall, Middlesex.— .6¢a July, 1877. 

2867. IncreasinG the Destructive Errscrs of Orpnance, &c., Joseph 
aes Parlour and Alexander Robinson, Southampton-buildings, 
London. 

2868. Sewinc Macutnes, Frederick Leonardt and Alfred Christmas 
Andrews, Birmingbam.—27th July, 1877. 

2915. Stripe Vatves, John Dooley, Erith, Kent. 

2919. PLompers’ Traps, William’ Robert Lake, Seuthompten -buildings, 

ndon.— A comraunication from Jesse Edward Folk. 

2988. Rearine, &c., Laxp, Walter Stuart, Scriber’s-cross, Sutherlandshire, 
and George Greig, Harvieston, Stonehaven.—31st July, 1877. 

2946, Lusarcatixe the WorkinG Parts of Mac HiNERY, Allen Hodgson, 
Grove-square, Stockport-road, Manchester—1st August, 1877. 

2982. Evecrric Lamps, Alexander Melville Clark, Chancery-lane, London, 
—A communication ‘from Emile Reynier.—3rd August, 1877 

$033. Grass Borries, Pierre Adolphe Cahuc, Bordeaux, France. —9th 
Auyust, 1877. 

3063. VaniaBLe Expansion Gear, Gerard Wenzeslaus von Nawrocki, 
Koch Strasse, Berlin, Germany.—A communication from Carl H. A. 
Prétt.—10th August, 1877. 

3076. Tarasnine Macarnes, Nathaniel Clayton and Joseph Shuttleworth, 
Lincoln.—13th August, 1877. 

3266. Sewine Macuines, Edmund Wiseman, Luton, Bedfordshire.—28th 
August, 1877. 

3294. Guypowper, Richard William Smith Griffith, Eyeworth Lodge, 
near Lyndnurst, Hampshire.—29th August, 1876. 

3328. RoLier MILLs, William Robert Lake, South ton-t 
don,—A communication from Lorenz Nemelka.—31st August, 1877. 

3421. Dressinc and ComBine Sitk Waste, Samuel Cunliffe Lister, Brad- 
ford.—10th September, 1877. 

351%. Compination Locxs, Alexander Melville Clark, Chancery-lane, 
a communication from Alfred Edward Peters.—18th Septem- 

r, 187 

3609. Stans for Roortnes, Thomas Wheotiey, Middlestonmoor, Durham. 
—26th September, 1877. 

3644. Roorine Tites, John Wilkinson, Jackfield, Salop.—29th September, 
1877 

8649. Uxwinp1no, &c., Matcues, George Evans, Newton Heath, Man- 
chester.—A communication from Ebenezer Benton Beecher.—lst Octo- 
ber, 1877. 

3667. Sewinc Woven Marerias, James Dowling, Jewin-street, London 
and Charies Frederic Trelawny, New-cross, Kent.—2nd October, 1877. ( 

8705. Metaviic Capsuies, Georges de Sainte Marie, Boulevard de Stras- 
bourg, Paris.—5th October, 1877. 

3732. FORMING FLANCHES, Gathorne Kellett, Thomas Holdsworth, and 
John Levick, Bradford.— 8th October, 1877. 

3734. EVAPORATING APPARATUS, John Robert Harper, Clerkenwell, 
London.—0th October, 1877. 

3786. Orentne, &c, CARRIAGE Heaps, Alfred Wood, Folkestone, Kent. 

3789. STEEL, Thomas Sheehan, Great Portland-street, and George Wells, 
Westminster, London. —12th October, 1877. 

3846. APPLYING SELF-ACTING TEMPLES to Looms, Joseph Parkinson, Brad- 


MATERIALS, 


i1a4 


Lon- 





ford.—17th October, 1877. 
3916. SPinDLeEs, Thomas Wrigley, Paterson, New Jersey, U.S.—23rd 
October, 1877. 


8945. AnTicorRosive, &c., Composition, Peter Denniston and John 
McMillan, Glasgow.—25th October, 1877. 

3988. Rorg, &c., Tramways, Robert Scarlett Fraser, Portman-square, 
London.—27th October, 1877. ‘ 

3990. SupPLy VALVEs, George Frederick Lee Meakin, Peckham, Surrey.— 
29th October, 1877. 

ae. Huuwino Corree, John Hyde Pendleton, Brooklyn, U.S.—30th 


, 1877. 

4056. PstroLzum, David Pitcairn Wright and William Randle, Birming- 
ham.—lst November, 1877. 

4089. Fert, Richard Westwell, Richard Law, Rawtens' and James 
Rothwell, Newchurch, Lancashire. ens 

4094. Prepuction of SALICYLIC Acip, Max Neustadt, Mincing-lane, 
a. —A communication from Emanuel Merck. — 3rd November, 
187 

4114. Nozz.zs, George Beck, Devonshire-street, and Philip Syng Justice, 
South ton-buildi London.—5th November, 1 1877. 

pt see 4 


Ah: 





4132. Fancy Yarns, Lee 





Binns, , Low Moor, York- 


4137. Papen PuLp Knorrer, a Hunter Annandale, Lasswade, Edin- 
burgh, N.B.—6th November, 187 
7 He cof ALKALIES, Thward William Parnell, Liverpool, Lanca- 


8) le 

4148. Looms, Enoch Opensh Taylor, Marsden, and Smith Kenyon, 
Dobcross, Yorkshire. 

= — 4 William Henry Balmain, Huyton, near Liverpooi.— 
t 

4175, Compounn, &c., Marine Steam Encine, James Brownlee and David 
Rowan, Glas; w,—8th November, 1877. 

4208, Boors an eaoms, Thomas Chapman, Northampton.—10th November, 


1877. 
4253. Hayrick Macuing, John Kent, Bothwell, Lanarkshire, N.B.—14th 
November, 1877. 
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7, 1877. 
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4273. Gerrina Coat, &., Israel Knowles, Ince, near Wigan, Lanca- 


4285. Mountina Winpow Sasues, George Arthur Biddell, Ipswich, Suf- 
folk.—16th November, 1877. 

4287. Bospins and Spoo.s, John Sidnev Crowley, Manchester.—16th 
November, 1877. 
4318. Sizivo and Daressino Yarns, Lewis Haslam, Bolton, —17th Novem- 
ber, 1877. 

4321. DousLe TeLeorarnic Transmission, Jules Xavier Eugene Sieur, 
Provins, France.—19th November, 1877. 

ag. 5 Drawine AzOARATON, William Henry Barlow, Old Palace-yard, 





4387. las Bugners, Francis Holt, Newark, U.8. 

4388. Pen Rovinc Macatyes. Herbert John Haddan, Strand, London. — 
A communication from William Orville Hickok.—22ad November, 1877. 

4443. Sour Tannin So.Utions, William Emery Nickerson, Massachusetts, 
U.S.—26th November, 1877. 
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ABSTRAOTS OF SPECIFICATIONS. 


Prepared by ourselves ex, expressly for Tue ENGINEER at the office oy 
Her Majesty's Commissioners of Patents, 


1008 pe mes ae R. Walker ‘and 8. 8. Wood.—Dated 19th March, 1877.— 

‘ota 

a... ies is iGrst Soo a solution of blue vitriol, then through 

mercury and tin. 

an Gon Courtine anp Darsstnc Mitustones, &., R. Lees and J. Anderson. 
—Dated 2st — 1877. —(4 communication.) 8d. 

This relates to made portable and 
automatic. It pad acentral column — revulving on a universal 
joint and stem at the bottom ; a first motion shaft within this, with cord 
pulley at its upper end and friction clutch ; a diamond traversing car- 

reciprocated on one of three radial arms of the frame by a lever, 
which is moved by a disc and screw wheel actuated by a screw on i 
first motion shaft ; an arrangement of tappits on the disc just named 
actuating a ratchet pawl and screw feeding mechanism at the lower end 
of the frame, whereby the frame and radial slides are turned at each 
single or double Scavense of the carriage, and the diamond caused to cut 
either on the outward or the inward traverse, or both; an endless cord 
passing from a pulley on the first motion shaft over a compensating guide 
valley (on a reciprocating horizontal bar moved by a cord and weight) to 
the diamond revolving spindle which it drives ; a new mode of securing 
the diamond in the end of hollow cylinders gripped radially ; automatic 
lubrication ; a reversible frame for the diamond revolving spindle, &c. 


1136, Empossino, W. 4. Woodcock.—Dated 22nd March.—(Not allowed.) 


mis’ relates to embossing with dies made of marble, stone, slate, or 
Portland or other cement. 
1138. > Sroors, Caairs, &c, J, B. Fenby.—Dated 22nd March, 
1877. 
The eons of the stools consists of four pairs of bars, the bars of each 
ot crossing each other at the middle of their ny, sm and jointed 1 there 
a pir; the tops and bottoms of each pair are 
with those of adjacent Goeth by means ot metallic vl = caps, | 80 that all 
the bars are d for camp 
chairs, tables, and beds, — 


1157. Preservinc ANIMAL AND VeGETABLE SUBSTANCES DURING TRANSIT 
or Srorace, G. B. Acklom.—Dated 24th March, 1877. 6d. 

Air is passed through felt moistened with cold water, then through a 
double layer of dry felt, then between particles of ice in an ice-chamber. 
It is now conducted through pipes and perforations into the upper 

the chamber containing the matters to be preserved ; and from this it 
is drawn off into a felt covered water-chamber surrounding the principal 
one. 
1173. Heatixo Water sy Steam, 7. and W. Sheppard.—Dated 26th 
March, 1877. 6d. 

This consists of a vertical cylindrical chamber for the water, having an 
inlet pipe near the bottem, and an outlet near the top. The steam be 
made to pass up tubes in it, which open at the top a little way up, in 
arenes tubes closed at the top, and supported on a tube plate ; it then 

down the annular spaces. Thus the heat in the steam is first given 
to the hottest water, then to water of lower temperature. In the oem 
steam outlet is _— a self-acting relief valve, which allows the exit of 
surplus exhaust stea 
1186. Lockcases ror "Tavmxs &c., J. Imray.—Dated 26th March, 1877- 
—(A communication. 

The staple plate and key-hole plate, when shut, are flush with the case. 
The latter plate is locked by a snap provided with a stud fitting into an 
opening in the lockcase. Both plates have a spring inside so as to spring 
open whenever released. To open the lock the snap stud is pressed to 
force the snap to liberate the no -hole plate; and on unlocking the lock 
with the key the hinged staple plate flies open. To shut, the staple 











1307 ere Canrisces, W. D. Scott-Moncrief.—Dated 23th March, 


The, he to improvements in the tramway locomotives, Nos. 868 and 
1458 of 1874, viz., fitting the cylinders (for compressed air) with check 
valver, to admit external air whenever the pressure in the cylinder gets 
below atmospheric pressure, and thus act as au automatic negative 
exhaust ; connecting the driving axle with the first motion shaft by 
variable frictional or toothed gearing ; i adjusting a a cut-off arrange 
ment by means of a speed governor; and working all the rods and levers 
that have to be worked by hand, by means of a set of vertical sp 


isi, FASTENING For TRAVELLING Srraps, Z. Speechly.—Dated 4th April, 
1877. 6d. 


This consists of a pin nt oe its upper part serew-threaded and a hole 
in its (larger) lower part; also a ring or nut tapped to correspond with 
the screw thread, over which it works. One end of a strap is attached to 
the lower end of the pin, the free end is brought through the hole in the 
pin, and the tapped nut or ring screwed down to fasten it. 


ad © Fing-Escare, J. B. Honny.--Dated 4th April, 1877.—(Not allowed ) 





arranged in one pedestal at the end of the carriage. 
1264. paar AND Suapine Stone, J. D, Brunton.—-Dated 29th March, 
6d. 


This iene to use of circular cutters to which a positive rotary motion 
round their own axle is impa, by tae of gearing in the interior of 
the hollow chuck, and t tly of tion from contact with 
the stone. The cutters are oven to roll ‘na not to rub on the surface. 


1261. Turasuine Macuines, C. Robinson.—Dated 31st March, 1877. 4d. 

The rakes (for carrying forward the sheaves to an endless band cutter 
and tor) are d on square-linked chains connected together 
and driven by two sets of square-toothed pulleys, with two endless 
having similar links connected by hoop iron. An endless rough-edged 
steel knife is set at an angle to operate on the bands, and is worked by 
two pulleys held 7 tension by an india-rubber ball (with nut at its outer 
end) attached to a loose and sliding pulley. 
iTS, Yavee AND Batu Cocks on Taps, W. Panson.—Dated 31st March, 

1877. 6d. 

In the (somewhat lengthened) chamber for the valve is placed a ball of 
rubber or elastic material, testing against the seat. The screw spindle 
terminates in a cup-shaped piece, which closes over the ball, and prevents 
its finding its way into the outlet opening. 


12°77. TRANSMITTING, ALTERNATING, AND CONTROLLING THE MOTIONS OF 
Cranes, Hoists, &c., J. C. Mewburn.— Dated 31st March, 1877.—-(4 


communication.) 6d. 
On the main shaft are placed a drum, loosely, and a main driving 

wheel fixedly. They can be connected by the friction dise described = 
No. 1229, of 1877, o combination with Weston’s safety incline motion. 
Two countershafts are added, each with an outer sprocket wheel, and a 
pinion (near one end) geared with the main wheel, and connected to the 
shaft by a ratchet clutch. One countershaft has a pinion geared with a 
larger wheel on the other. By rotating the first countershaft so as to 
drive the main wheel a quick speed is had for hoisting. By turning it 
the other way, it still drives the main wheel, but more siowly, through 
the wheel and pinion on the two countershafts, aud the ratche 
pinion on the second. By driving the second haft in a directi 

to drive back through the first pm its ratchet pinion, a still quicker speed 
than the first is got in the main wheel. The second part of the invention 
relates to an improved mode of controlling the travelling motions of 
cranes, &c.; it includes two drivers on the shaft carrying the sprockets 
for the endless hand rope ; they engage two cables strained by a weight 
or spring, &c. 


1280. Recisrertnc Passencers 1x Tram-cans, Omnipuses, &., 7. 
Sturgeon.—Dated 2nd April, 1877. 10d. 

The entrance is commanded by two arms which work in separate 
vertical planes, the distance bet them itting only one person at 
atime. The arms are connected, so that when one is made to close the 
passage the other opens. A weighted tread plate between, when pressed, 
throws the indicator into gear with the arms. One indicator on = the 
entrances, the other the exits. The indicators are arranged to stamp the 
results on cards pressed into a slit in their cases (as at railway booking 
offices for dates), and at each point where the fares alter is stationed a 
person, who thus gets the number of exits and entrances stamped on 
tickets. Again, turnstiles are made with only two arms (at right angles) 
which can slide through the spindle, or be turned over. Again, a person 
entering encounters a semicircular arm, which he has to slide round 
behind him ; it blocks the passage in either position, &., 


1282, Linseep Meat, J. M. Hamilton.—Dated 2nd April, 1877.—(Not 
allowed.) 2d 

This consists in drawing off the moisture or sap from the linseed, 

either before or after grinding, the object being to prevent deterioration. 


1287. Cocks or Taps, J. Wotherspoon.—Dated 3rd April, 1877. 6d. 

This consists in providing the plug, or barrel, or both, with bearing sur- 
faces of asbestos or other millboard, secured "thereto by pinching rings, 
or straps, or otherwise. 


1289. Grain Potisuinc Macainery, C, Pieper.—Dated 3rd April, 1877. 
—(A communication.) 6d, 

This consists of a vertical perforated cylinder rotated within another, 
which is fixed; the former bas fixed outside, inverted conical discs, 
having their upper side covered with an emery composition ; and these 
work against corresponding conical discs (covered below with emery), 
extending down over them from the outer cylinder. On one side of the 
apparatus is placed an exhausting machine, which sucks air through the 
inner cylinders, thence between the discs and through the perforations 
of the outer cylinder. The grain thrown into a hopper over the t 














mis ists in fixing above a window a bracket with indentations at 
its outer end to receive a large ring, to which is attached a rod or chain 
extending to the ground. 


1280: Daess Fasteners, J. Wall and J. Newman.—Dated 5th April, 1877 


Tus relates chiefly to a fastener capable of expanding or contracting, 
so that a cuff, ¢.g., can be removed without separating tke parts of the 
solitaire, In’one form, a bar with stud to enter one button-bole, slides 
in a covered groove at the back of the solitaire, and a bent and notched 
strip of metal attached to it acts as a spring, which is compressed and 
caught when the bar is pushed in. A stud for the other button-hole is 
fixed at the other side of the solitaire below. By pressing two small 
projections the spring is liberated. The principles (of expanding without 
disconnection, and causing fasteners to open by liberation of a spring) 
are variously applied. 


1328. Metatiic Winpow-FraMes AND S«y.icuts, J. 7. Harris.—Dated 
5th April, pag 9 éd. 

This relates ts on frames made of detached 
pieces of bar aid together in the required form, then united by casting a 
boss and dovetail on to the bars at each junction. It consists in forming 
the sash or other bars with a projecting pari below the line of the rebate 
or moulding, to receive and be heid by the cast metal boss. 


1333. Fans, K. Robinson.—Dated 5th April, 1877.—(Not allowed.) 2d. 

The root euds of the ribs are enlarged, as also the outside washers, in 
continuation of which is a plain or hollow handle (holding scent, portraits, 
or other articles in the latter case). A ring for a pocket-handkerchief is 
added. The fan is opened by a spring. 


mer? Poumpine Enoines, 4. Carr and J. Arthur.—Dated 5th April, 1877. 


talli 





The. steam and water cylinders are in one line, the pistons connected 
by one piston rod, a cross head on which works an air pump and a feed 
water pump. Above the water cylinder is a surface condenser, cooled by 
the water pumped. A valve between the steam chest and condenser 
opens automatically, if there is any back or surplus pressure (it can also 
be opened by hand). A second and low-pressure steam cylinder may be 
placed in the rear of the first, and a rocker worked by the cross head to 
move an auxiliary valve that admits steam to move a piston actuating the 
main steam valve. A guard rocker on the rod of the main steam valve 
insures the motion of this from the cross head when starting the engine. 
The rod of the main steam valve is connected with the valve of the second 
steam cylinder, so that the two move harmoniously. But steam may be 
admitted directly from the boiler to the second cylinder, or from the first 
to the condenser. 

1335. Woven anp Pivep Fasrics, J. Smith.—Dated 5th April, 1877. 6d. 

The object of this is to render the back soft, pliable, and elastic. An 
ordinary loom is used, with (say) eight heald shifts for the warps and one 
or more shuttles for the weft (when the wefts for the back and face are of 
different qualities, one shuttle is used for each). The weft is floated over 
the warp and bound into the back, to produce races of various widths, 
and the races are cut as us’ 


1840. Giazine Lace, Carico, &., €. J. and J. P. Cox.— Dated 6th April, 
1877. 


This comprises a spreading frame (with spirally ribbed roller working 
over a plain roller, the cloth passing ener: these over a bar on a pro- 
jecting bracket to the g cylinder with two 
rollers (to draw on and guide off) placed een at about 45 deg. from the 
horizontal axial line (the cylinder is heated with steam internally); a 
segmental pressing plate above the cylinder, to glaze the upper side of the 
cloth ; adjustable rollers under and about the middle only of the main 
cylinder, for support, and to prevent vibration; and an adjustable 
weighted cap or skeleton frame, with pressing rollers which act on the 
feed and draw-off rollers, to regulate the nip of these. 

1342. Mecnanicat Sroxers, 7. Vicars, sen. and jun.—Dated 6th April, 
1877. 4d. 
This consists in use of a rotating fan or disc for supplying fuel to the 
fire — and bars fitted to be moved in a body or in groups from front 
k of the furnace, and returned singly one after another, or irre- 
gularly in sections. 
1343. Wire Dish anp Piare Covers, H. Brittain and W. Albright.— 
Dated 6th April, 1877. 4d. 

This consists in fastening the parts connected to the wire gauze with 
rivets instead of solder, and strengthening the connection by corrugation 
of the gauze and the metal forming the centre-pieces and the rims. 

1349. Writixa Pens, 2. G. Brewer. pomated 6th April, 1877.—(A com- 








discs is rubbed between these, and rises spirally till it drops into the 
second story, where it rises the same way to drop into the third, and so 
on, till it reaches a bottom outlet. 


1290. Iron ann Sree, W. Gorman.—Dated 3rd April, 1877. 10d. 

Coal is coked in an upright chamber (with cap at top), heated air being 
passed down through the mass. The coal is sup Aare at the top, and the 
coke removed at the bottom. The gases are withdrawn above where the 
coke is withdrawn. Air may be supplied at the bottom to produce car- 
bonic oxide. The reducing gases may be led into an upright or reducing 
chamber near the bottom, and thereafter | used for calcining ores, or other 

urposes. In one arrang t for g ores, Outlets are provided in 
the sides of a blast furnace, opening into an annular chamber; air is 
blown into the furnace at the top to coke the coal and heat the materials. 
The gases unite with those arising from the tuyere blast and pass into 
the annular chamber, whence they may be led away for reducing ores, 
&c. (The ores may be placed in the annular chamber.) Again, coking 
and reducing chambers are erected and worked at « higher level than the 
working hearth, and the reduced ores are brought down to the hearth 
and surrounded with hot coke, on which jets of air are projected for 
welding or smelting the reduced ores. 

1291. Sprinas ror Sarery Vatves, &c., M. J. Roberts.—Dated 3rd April, 
1877. 6d. 
oi A Seine is formed in a series of lengths, one within the other, these 
so attached together as to form one continuous spiral. The action 
, say, that No. 1 is compressed, No. 2 extended, No. 3 comp 
xe 4 extended down ; the whole offering diminished resistance to extra 








plate, and then the keyhole plate, are merely pushed into their 
recesses. 
1208. p, Sasener Brakes anv Raitts, 7. 0. Whitehead.—Dated 27th March, 
187 

The brake is applied to each carriage by means of a weight or spring, 
which is relieved by means of vacuum, steam, hydraulic, or other 
apparatus, The pressure (or vacuum) appiied at starting to keep the 
blocks clear of the ge is removed (oy the driver or guard) when the 
train is to be st or by the carriages, or by the act of 
signalling, , operating a valve, Again. rails are made in duplicate halves, 
the upper ‘of steel, the lower of iron. The foot of each ome is received 
within a groove in the other part, and bolts are passed through the stem. 
The halves overlap and form a continuous rail without “fish joints.” 


1213. Compressinc Ick anp Snow, J. Henderson.—Dated 27th March, 


1877. . 

The box in which the compression is to take place is placed on the 
ram of a hydraulic press ; it has hinged or ry gt side and front, and 
a plunger is hinged to the head of the press. That the — working 
the Lome ag may not be stopped while the blocks of pressed ice are being 
removed, it is to communicate its motion to the pumps through 
a rock a having a sliding fulcrum which can be moved to and fro a 
means of a handle provided with a locking bolt and quadrant rack. 
Thus the stroke of the pump may be reduced to zero. 

1215. Reraicerators; J. W. Froud.—Dated 27th March, 1877. 6d. 

This consists in use of jointed sliding doors, lids, or covers, formed of 
@ number of narrow sections hin, ther; the whole is covered with 
felt on the back. At the ends of the sections are studs working in 
grooves lined with leather or india-rubber. 


1232. Sieves ror Cinpers, &., J. H. Lake.—Dated 28th March, 1877. 
6d. 


This consists of a cylindrical case with a conical chamber on its axis, 
aving a wire gauze @; this chamber can be rotated by means of a 
handle exterior to the cylinder (protected by a rim). Near the middle of 
the case is an annular diaphragm, one part of which is hinged to open 
towards the mouth of the case. Cinders are poured into the conical 
chamber through a conical guide ; a lid is put on the sifter, the cylinder 
is then turned on its side, and the handle is rotated; thus the and 
fine particles pass through the wire gauze. By inverting the case after 
pep oy the lid the sifted cinders are emptied from the conical chamber 
the ash passes into the upper half of the case, whence it cannot 
wears 3 it is afterwards rem by a door near the case. 
1236. Steam Evoines, J. terme eae wt = March, 1877. 6d. 
Instead of the ordinary slotted cross bed = the slide block on 
elanh sin ab tel te onde oh olen a guide in it which 


ts 








serves the same mare : Say noob gh moves a slide block vided with a 
crank and mek in to the driving shaft. e shaft actuates 
the valve by meand ofan eosentrc in the usual way. Thus cross head, 
slide block, and crank are all within the piston. 








comp \ 
1296. Cows, W. R. Manders and R. B. Cave.—Dated 3rd April, 1877. 4d. 

The cowl is made with, say, four sides, each of which has an opening 
with a covering flap swung bya hinge. In normal condition the flaps 
hang partly open to let the smoke escape. Each flap is connected to the 
opposite one by a rod, so that when the wind blows the flap to wind- 
ward is entirely closed, and the opposite one doubly opened. 

1800. Wuire Leap, J. C. Martin.—Dated 4th April, 1877. 6d. 

Oxide of lead is mixed with white lead produced by precipitation, or 
other white lead deficient in density, requiring too much oil for conver- 
sion by grinding into paint. The oxide may the black or grey sub- 
oxide got by abrasion of the surface of metallic lead exposed (dry or wet) 
to the air in a revolving cylinder, or the oxide from decomposition of 
carbonate of lead by heat in a partially closed retort or other. In getting 
the precipitated white lead directly from metallic lead, this is caused to 
fallin a melted state in smali streams or drops on a rapidly revolving 
cylinder, kept vool by water circulating within it. The divided metallic 
lead is spread on racks, one — another, over and through which, by 
an intermittent mo tion of acetate of lead is 
caused to flow, and white lead fi is precipitated from a solution by — 
bonie acid gas. The white lead may be b 
passing the solution through a filter press, or forcing it wae and through 
a cloth ros aryl by a grooved and perforated false bottom in a vat; and 
the white lead is waibea by by keeping it agitated and forcing water through 
it while under a similar false bottom. 

1801. Recerracte ror Givine Orr Morsture, Vapour, Opour, F, N. 
Henderson.— Dated 4th April, 1877.—(Cartly a communication.) 6d. 

This consists of an external covering of spherical, elliptical, or other 
shape, made in two parts, with flanges, and perforated; and an efflo- 
reacent or deliquescent salt inside, ora porous body like sponge, saturated 
¢g., With volatile oil. 

1305. Casement Stays, &c., R. Adams.—Dated 4th April, 1877. 4d. 

This is a combination of screws and fulcrum acting in union with a 
rack, quadrant, or lever; it is fitted to either of the stiles or rails and 
corresponding frame of any casement that opens with a vibrating or 
lateral motion. 

1309. Hypravtic Press ror Separatine Liquips From SoLip MATTERS, 
ng : * senate 4th April, 1877.—( 4 communication. )—(Com- 
plete.) 

This is orneetany. for cogenting from its suspending liquid bicarbonate 
of soda ob of soda salt by ammonia. The apparatus 
consists chiefly at three i in one cylinder a forcing piston a 
compulsory oe of the liquid through a filtering surface on thi 

bottom ; this ( piston is directly operated by the of @ 
double hydra’ Ie ae above, the little piston of which raises the “— at 
the end of each operation; and another hydraulic press under the filtering 
Ri linder raises and keeps in position the filtering plate during the opera- 

















tion.) (Not™ proceeded with.) 3 

A metallic spoon-shapec reservoir, phen FOR eg. aniline, is connected 
with the pen by a flexible stem. , pens are coated with a soluble 
material having aniline for its base, and in use the pen has merely to be 
dipped in water. 
we. » or-- Enorxes, B. Fowler and M. Eyth.—Dated 6th April, 

The engine rests on an auxiliary axle with two wheels (like railway 
wheels) which run on a ring bolted to one of the two large driving 
wheels. The driving spur wheel is bolted on the outer side of this ring, 
and the shaft of the driving pinion is in a horizontal line with the main 
hind axle (both being also above the top of the boiler), The axle of the 
driving wheels is free to move up and down in slots, and by a system of 
levers a parallel motion is given to the carrying axle, to provide against 
lurching. 

1352. Urninats, &., W. Dray, jun.—Dated 6th April, 1877. 6d. 

This consists of a vessel to which a movable screen is fitted ; thus in 
one arrangement a covering flap can be pulled out to an angle, ‘or a hori- 
zontal hinge at the bottom, and supported by a stop; it has side walls to 
prevent outside splashing, also there isa rose at the upper part of the 
receiver to diatribute water, when a knob valve above is operated. A 
swing flap may be used witb receiver attached to the inside of it (the 
top hinge forming the water inlet); and there are other varieties. 


1358. Storinc Water Unper Pressure, C0. N. Ahlstrom.—Dated 6th 
April, 1877.—(Not proceeded with.) 2d. 

This consists of a single-acting force pump encircled by a case which 
serves both to protect the pump cylinder and form an air chamber. The 
suction pipe is fastened to the suction valve box at the lower end of the 
inside cylinder (passing through a hole in the outside tube). The delivery 
pipe is fastened toa flange fixed near the bottom of the outside tube 
-_ anaes the delivery hole in the inner tube. It has a valve with 

andle. 
1354. Srencu Traps, W. ag Lake.—Dated 6th April, 1877.—(A communi 
cation. )—(Complete.) 6d. 

This consists of a syphon trap with an air chamber above, communi- 
ca..ng with the arch of the syphon to prevent filling of the discharge 
bangs of the syphon with water, and syphoning out of the trap ; there 

an air c ber connected with the discharge branch to allow 
bubbles of air ¢ or gas to burst and escape from the outflowing water. The 





two air with each other. The syphon tube is 
pot dH on opened and closed by a cord rigidly suspended from a buoy. 
A disinfecting c ber is connected with the buoy chamber, and when 


the buoy floats the water enters this chamber through perforations, 
dissolving some of the disinfectant. 


1355. Brakes, G. P. Barns.—Dated 6th April, 1877. 6d. 

This relates to use of a bogie carriage with swivel pin passing through 
a block which slides between two parallel bars fore and aft, also through 
a collar connected by levers to the brake blocks on the main carriage. 
When the draught power is lessened or taken off the main carriage over- 
takes the bogie, so that the brakes are applied. A spring behind the 
collar prevents the brakes coming into action in going down a slight 
incline. And backing does not put on the brakes owing to the reverse 
motion of the wheels and position of the brake blocks, which then tend 
to be lifted off. ‘ 

1356. Squeezine Macuines, W. Birch.—Dated 6th April, 1877. 6d. 

This consists in use of narrow metal rollers, the upper one of which is 
made with flanges forming a groove, whose edges taper slightly inward 
and then outward, of dovetail and bell-mouth shape respectively, and 
the other roller having a suitable packing slightly protruding on each 
side. 

185'7. Hivos, F. Larard.—Dated 6th April, 1877. 6d. 

The spiral spring of this hinge lies in a recess provided for it in the 
hinge knuckle, and is wholly contained within the ordinary dimensions 
of the hinge; the hinge pin passes through it. Ita ends are placed in 
holes drilled in the inner edge of the plates. 

1858. Pickiine, &c., Soest Inon ror MANUFACTURE OF TIN AND TERNE 
Prats, D. Whitehouse. —Dated 6th April, 1877. 8d. 

This relates to an apparatus for holding the iron plates in the process. 
It consists of a frame of copper, with two longitudinal bars arranged to 
slide perpendicularly (their ends — in vertical slots in the uprights of 
the frame). They are slotted to receive the ends of a number of trans+ 
verse rods, between which the iron yates are placed. The longitudinal 
bars have cross pieces and a handle Basie Bec Seta y up and 

the surfaces of the plates. 


down, to make the pickle reach every part of 
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1359. Cumweys or Cuimney-pots, H. J. Haddan.—Dated Tth April, 1877. 
—(4 communication.) 4d. 

The pots are formed of two distinct tubes, an inner and an outer, the 
latter not entirely covering the former, but a space being left below for 
entrance of air. The inner tube may be surrounded externally with a 
helical band, and may have within, a helical plate fixed on a spindle 
capable of rotation. 

1360. Forminc Fiances, H. J. Haddan.—Dated 7th April, 1877.—(A com- 
munication. )—{ Not i with.) 2d. 

This consists of a revolving circular table on strong supports, worked 
in combination with rolls carried on a frame ; table and = are adjust- 
able to various sized discs, which are flanged by placing them on the 
table and working the rolls against their edges. 

1361. Carts, Wacons, &c., J. Waldie.—Dated 7th April, 1877. 6d. 

This consists in binding the slots, sides and side standards. together 
by means of knees or angles of iron (to give rigidity and vent 
warping) ; also in having an under carriage Be oak truck for the leading 
wheels. This is preferably of wood, and fitted on its upper cross bearer 
with a flat bar of iron or steel which is in contact with the under face of 
an iron or steel ring fixed to the under side of the leading cross bearer or 
headstock of the frame of the vehicle. 

1362. Evevatixe anp CLeanine Grain, C. McFadzean.—Dated Tth April, 
1877. 6 

A casing which contains two ducts proceeds upwards at an angle from 
afan. Grain is fed in at the bottom and is blown into the upper duct; 
some of the chaff escapes at an orifice at the top, and the grain and the 
unescaped chaff fall back and into the lower duct through an opening in 
the partition ; here a blast acts on it again; the chaff is blown out at top; 
the ““weaks” descend from the upper part of the lower cuct (whither 
they have been blown), and fall through a vertical spout; the heavy corn 
falls through a spout lower down (both spouts have lips at the lower 
sides of their orifices in the duct). 


=. Frxine Lock anp Door Hanputes, A. Bell.—Dated 7th April, 1877. 


In one arrangement, the end of the spindle has a slot through it to 
receive a pin after having been passed into the knob ; in the outside face 
vf the knob a cavity is sunk for access to the spindle end when inserted; 
this cavity can be closed by a screw piece after inserting the pin. This 
pin a loose ring in its head to prevent its passing entirely through 
the hole. Again, the neck of a knob is slotted correspondingly with the 
spindle and a pin inserted. An india-rubber col (on the neck) with 
gs ii hole for passage of the pin, is then moved round to cover 

e pin. 

1364. Marcu Boxes, ’M. Hesse.—Dated 7th April, 1877.—{4 communica- 
tion.)}-- (Not proceeded with.) 2d. 

One of the longer sides is rounded and slit from end to end, and the 
sides are made to spring slightly so that a match (caught with finger and 
thumb at a notch) can be pulled out through the slit. 

1865. Fives anp Cirps ror Papers, W. L. Smith.—Dated 7th April, 1877. 
—{Not proceeded with.) 2d. 

This bow clip becomes locked when closed; the spring taking into a 
stop at the end of that part of the bow which turns on its hinge. The 
clip is unlocked by pressing a thumb piece. 

1366. Preventine Corrosion or Steam Borers, D. Phillips.— Dated 7th 


April, 1877. 6d. 
This relates to modes of arranging zinc or zinc alloy to give good 
rfect metallic continuity 


action, attention yon Gf ow to blishing pe: 
i e iron and steel plates (to exclusion of water 





between the zinc and 
between them}; also to equally distributing the zinc at distances in 
inverse proportion to the amount of saline matters present ; also applying 
the zinc to a clean surface, renewal of the zinc, &c. For example, holes 
are drilled and tapped through the plates of a boiler at regular intervals 
below the lowest ordinary water level, and studs are screwed tightly into 
them from the inside, and secured by nuts on the outside. The stud has 
a square or hexagon shoulder, by which it is screwed into the plate. On 
the inner part of each stud is screwed and held by a nut a plate, disc, or 
strip of zine or zinc alloy, which is made thickest at its central part, 
where the co i action is greatest. Various arrangements are 
described for protection of stayed surfaces. 
1367. Puotocrarus, W. Morgan-Brown.— Dated 7th April, 1877.—(A com 
munication.) 6d. 

This relates to improvements in the autotype process, viz. (in the double 
transfer process), use of alizarine lake formed by alumina mixed with 
lime, magnesia, or other earthy matter capable of fixing the alizarine 
without rendering insoluble the gelatine when used for pigment paper, 
and toning with a weak solution of perchloride or persulphate of iron, to 
which a few drops of hydrochloric acid have been added ; preparing the 
pigment paper by laying it wet on a level plate heated to 90 deg. or 
100 deg. Fah.; use of cardboard made impermeable to water, or sheets of 
metal faced with such prepared paper, as the temporary support in obtain- 
ing a non-reversed proof by pigment printing; use of gelatine made 
opaque to replace the costly double transfer paper; and use of the well- 
known gelatine solution instead of the usual collodion coating, to prepare 
the temporary support when a polished surface is required. In the single 
transfer process, preparing the double film of gelatine and collodion before- 
hand on a clean plate prepared with a film of wax or stearine, and apply- 
ing it, when detached, to the surface of the finished negative, both nega- 
tive and double pellicle being immersed in water with a little alcohol 
added and heated slightly, and the gelatine and negative brought together 
in the liquid, when the former begins to dissolve ; substituting for the 
usual transfer paper a card or board formed of two or more layers of 
paper cemented together by a cement insoluble in water; use of 
enamelled paper prepared with kaolin or starch ; use of thin paper pre- 
pared by immersion in a solution of white shellac in liquor ammonia, to 
which a little albumen has been added., &c. 

1368. Brick Maxine Macuryes, J. Bradley.—Dated 7th April, 1877.— 
(Not proceeded with.) 2d nee 

A reciprocating table is brought with its moulds undera pug mill ; then 
the filled moulds come under a presser die, a lifting piston next forces 
the clay out of the mould, and, as the table returns, a stop guard prevents 

he brick returning, and it is carried down an incline to the delivery end. 
1369. ium BE. and J. Dugdale.—Dated 7th April, 1877.—(Not proceeded 

This relates to a new arrangement of parts for raising and lowering the 
heald shafts to form the shed ; all the selected shafts are lifted at the 
same instant, instead of in succession, 

1370. Ome Woot, &., W. T. Garnett.—Dated 7th April, 1877. 4d. 

This consists in oiling the wool through one of the card cylinders, the 
“licker in” preferred. Underneath this is an oil trough and a smooth 
rojler in it. Above and in contact with this roller is another covered 
with bristles or cloth, which is also in contact with the “ licker in.” 


1371. Suppryine Fort ro Fornaces, J. Proctor.—Dated 7th April, 1877. 
—({Not proceeded with.) 2d. 


This relates to improvements on No. 2047 of 1875, viz., operating the 
“flaps” by a single shaft and worm near the central line of the boiler 
front (these operate a cross shaft to which the flaps are attached) ; also 
making the ram for moving the fuel to the flaps of two parts, which can 
be moved outwards and inwards. Again, a ratchet wheel, with pawl 
actuated by lever motion, is used to operate the crushing rollers. 

1372. Sarery Vatves, C. W. Collins.—Dated 9th April, 1877.—{Not pro- 
ceeded with.) 2d. 

The movable part of a safety valve of the annular class is formed with 
one, two, or more narrow rings held together by ribs, each ring having at 
its bottom end two horizontal angular or curved edges or surfaces, one 
projecting below the other, and fitted to corresponding surfaces on the 
seating part of the valve, there being between the surfaces any required 
space for the escape of the steam when the valve is open. “ 
1373. Macuinrry anp BorLers USED IN PROPELLING VessELs, &., A. 

Wilson.—Dated 9th April, 1877. 6d. 

To have the centre of gravity brought down as low as possible, a 
tubular cross stay is fixed in the bviler,and through it is — the 
paddle-wheel shaft. In the crown of the fire-box of the er, and 
between the ordinary bridge and the inner ends of the tubes leading 
from the fire-box, is placed a water pocket, or hollow downward pro- 
jection, reaching from side to side, to act as downward deflector, and 
improve the evaporative effect. Again, for enabling steamers to ascend 
rapids, a clip or friction drum is added to the paddle-wheel shaft, and 
round it passes a rope or chain fixed at one end to the bed or bank of the 
river. 

1375. Warer-ciosets, B. Pearson.—Dated 9th April, 1877. 6d. 

This relates to improvements on No. 1175 of 1874, viz., making the 
twin basin with a tubular leg which forms the outlet pipe; making the 
two basins communicate directly ; forming the waste water so that 
its inlet only opens into the lower part of the side basin (it is curved 
upwards, in the contrary direction to formerly, and discharged into the 
outlet pipe just below the piston valve); making a flange op the lower 
part of the cylindrical india-rubber ring which forms the joint of the 
piston valve ; adapting a water-waste preventer, &c. 

1376. ConpenserR anp Freep Water Heater, 7. Robertson, jun., and A 
Henderson.—Dated 9th April, 1877. 6d. 

The exhaust steam is led first into a reservoir, then into a closed tank 
of water, which it enters from above, through a nozzle a little below the 
water surface. This nozzle is inserted in another of trumpet-mouth 
shape, secured to it by arms, and below is a cone or curved disc, with 
point projecting towards the centre of the nozzles: this system gives 
circulation of the water (along with condensation and heating). The 

ipe for conveying the heated feed water to the pump enters the tank 
rom below, and is arranged to preserve the same water level. Its mouth 
is by a case open below and above, to imsure passage of pure 





water. The tank has also a feed pipe, a steam outlet pipe, a scum over- 
flow pipe, &c. 


ok! ar gee TempLes ror Looms, J. Hardaker.—Dated 9th April, 
877. 6d. 

The rings and supports on which they revolve are arranged to lie side 
by side at any suitable angle, also to slide into a socket of sheet iron, and 
be fixed therein a any convenient means (the usual stud or pin being 
dispensed with). Two or more sets of rings are adapted, with fewer 
rings in each set, to “‘temple” the cloth by gripping the edge only. A 
revolving roller is mounted on the ‘‘temple” cover, and has teeth or other 
rough surface for drawing the cloth over the ring part, thus enabling the 
temple to operate near the shed. 


13'78. Concrete Buitpine Biooks, J. C. Sellars.—Dated 9th April, 1877. 
6d. 


This relates to compound concrete blocks having a body of coarse 
material, and a facing of finer and more resistant quality. The latter 
material is first rammed into spaces between the perpendicular sides of 
the mould and perforated division plates ; these plates are then removed 
and the coarser material filled in. interior surfaces of the facing ure 
coated with cement, to prevent penetration of water; which cement 
may be washed with sulphate of zinc, proto-sulphate of iron, alum, glue, 
or other solution, when lime is used to form the filling in, to give adhe- 
sion. 

13779. Moutps anp Frames ror Concrete Biocks, &c., J. C. Sellars.— 
Dated 9th April, 1877. 2d. 

To prevent adhesion of the concrete, moulds are made of paraffine or 
the like, mixed with sand or the like; or of a rigid material (timber, 
metal, &c.), coated with paraffine or the like, or with lac, mastic, or other 
varnish ; or again, of japanned or enamelled metal. 

1880. Srarmine Parser, &c., J. Fraser.— Dated 9th April, 1877.—{Not pro- 
ceeded with.) 2d. 

The web of paper is subjected on one or both occasions to the action of 
liquid staining matter (in a trough or supplied toa roller); then to heat, 
to evaporate and fix. 

1381. Furnaces, W. Truswell and R. W. Holden.—Dated 9th April, 1877. 
—(Not proceeded with.) 2d. 

Furnace bars are made hollow, for a current of air to pass through to 
an air chamber in front, whence it passes in a heated state into the fur- 
nace through perforations in the upper part. 

1382. Looms, J. 0. Evans.—Dated 9th April, 1877. 6d. 
relates to im~rovements on Hattersley and Smith's patent (April 
12th, 1867), viz., making the machine work a positive up and down shed 
by the addition of a second set of hooks reciprocating with the first set, 
and actuated by the same indicating apparatus. 
1384. an or War, R. Baillie.—Dated 9th April, 1877.—(Not proceeded 
with . 


Three hulls (the central one largest) are secured together, and support 
a platform on which are fitted circular turrets for heavy guns. Each hull 
has engines and propellers, 
1385. Grass Giopes, Cuimyeys, AND Suapes, &. T. Hughes.—Dated 9th 
April, 1877.—(A communication.) 4 
This relates, first, to a globe or chimney, the lower, 
of which is of flint or clear glass, and is joined to an w e portion 
of opal glass ; next, forming on the upper edge of a le a ring extern- 
ally concave or V-shaped in vertical section, the securing device taking 
its seat in the smallest diameter of the ring ; further, making the com- 
ed globes and shades and chimneys, by first partly forming the opal 
rtion, and while it is still on,the blow pipe, opening the lower end, and 
| aterwed a@ smooth edge thereon, then dropping on the edge sufficient 
flint glass for the other portion, and finishing the article as if of one 
kind of glass. 


1386. Excarcine Fasrics, F. Dehaitre.—Dated 9th April, 1877. 


or po ee part 
ror 


6d. 
This relates to a — arrangement of the stretching cylinder, which 
is formed of movable bars overlaid or not by elastic covering and acted 
on by gearing on each side of the machine, so as to have a reciprocating 
rectilinear motion, which causes a longitudinal drawing in two opposite 
directions on the tabric to be stretched. Tho ends of the bars on one side 
are guided in grooves in a bush ; those on the other have lugs which 
are constrained to follow the curvature of spiral grooves in the inner 
cylindrical wall of fixed boxes. 
1387. Exvecrric APPARATUS FoR AcTUATING Raitway Brakes, F. F. A. 
Achard.— Dated 9th April, 1877.—(Complete.) 6d. 

The brake lever is lif: by a chain winding on a sleeve, which receives 
a rotary movement from the axle of the vehicle through an engaging 
apparatus. On the rear axle of a tender (¢.g.) are keyed collars which 
drive, by friction, pulleys on the shaft of a four pole electro-magnet ; 
this shaft turns freely within sleeves to which plates are attached form- 
ing the armatures. Chains are fixed to these sleeves and passin spirals 
round a neighbouring drum, to which are connected chains working the 
brake levers. (The brakes of more than one vehicle may be worked from 
one magnet.) To apply the brakes, a current is sent from a Planté 
battery through the electro-magnet; to release them the current is 
interrupted and a reverse current sent. (There are a pile‘and a commutator 
in both the front and rear vans) In another arrangement the con- 
tinuous rotation of the shaft of the electro-magnet through the axle is 
prevented. 
1389. Sprines ror Seats, G. D. Peters.—Dated 9th April, 1877. 6d. 

This spring consists of a straight rigid bar, which has attached to it 
a series of transverse strips of steel bent to elliptical shape and enclosed 
between the bar and a longitudinal strip of steel of bow shape attached 
to the ends of the bar and to each of the transverse strips. Each end 
piece or socket of the bar has a curved bracket, round which the end of 
the bow-shaped strip is bent, the eurved portion being fitted between 
two ~ the sockets and secured by nails or screws. The transverse 
strips have their ends dovetailed or rivetted together and covered by a 
clip on the rigid bar. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE mills and forges of South Staffordshire are in no better 
employment generally this week than last. The exceptions relate 
to a few classes of best iron of heavy sections. Prices are without 
quotable change, yet to get orders there are few small makers who 
would not take a trifle less money than they demanded a fortnight 
ago. Amongst the di and qualities sheets are 
firmest in price, though a tendency to weakness is noticeable here 
also. The new business doing in sheets of any kind is but small. 

Consumers of pigs are not as a rule buying with the freedom 
usual at this period of the quarter. Some mill and forge pro- 
prietors whose order books enable them to see well into the ensuing 
three months are, however, buying without much hesitation. 
Those of them whcse mixtures embrace a wide range of descrip- 
tions find, upon striking a balance, that they are laying in stocks at 
about half-a-crown under the prices which they paid last quarter. 
Some small lots were brought in Birmingham to-day at 1s. 3d. per 
ton under the terms which regulated transactions of only a month 
back. Vendors did not press consumers to buy; but it was well- 
known that anything like a business offer would be favourably con- 
sidered by holders. The market is abundantly supplied with every 
quality usually sold in this district. The local make has not 
increased, yet stocks are heavier to-day than they were a week ago, 
wherever makers have not to produce. 

Coal is nowhere in active demand. The domestic branch is in 
only a dull condition, and the inquiry on account of the mills and 
forges is steadily decreasing. For the domestic season, prices 
are very low, for the competition both in this and other districts is 
severe. Furnace coal remains upon the basis of 9s. aton. Forge 
qualities vary in price from 7s. to 9s, 

The recent rains have occasioned a considerable rising of the under- 
ground flood in the Bilston district, and the water is now higher 
than ever. 

Birmingham continues to suffer by the war in the + bulk of its 
industries, and it isadvantageous in a very few. Still there is more 
being done, especially in small arms, than is generally assumed. 

The engineering firms are quiet, but they are not generally 
depressed. 

“The business of the Skidmore Metal-work Company, of Coventry, 
has been purchased by Messrs. R. W. Winfield and Co., who have 
transferred the seat of manufacture to their Cambridge-street 
Works, Birmingham. 

Brassfounders are doing a better business, and are mostly 
giving their customers the fenefit of the low prices in the copper 
market, - 

Exceptional branches of high-class nails, mostly exported, are 
prejudiced by the increasing use of wrought steel nails. Heavy 
washers are down 10s. per ton. 

Manufacturers have not yet heard the last of complaints from 
merchants who do an export trade, of alleged carelessness in the 

















finishing and packing of certain classes of hardwares. Some factors 
who have for a long time resisted the enticements of certain con- 
tinental houses who are more careful in these matters, are this 
week declaring that such is the dissatisfaction expressed by some 
of their customers touching recent shipments that they fear they 
shall have to mix foreign with British wares in the making up of 
future orders. Surely a manufacturer who loses orders on this 
account is undeserving of success, ~ 

The nut and bolt makers continue dissatisfied with the recent 
award of Mr. Jos. Chamberlain, M.P. Not a few men are out on 
strike, and towards their support a levy of 1s. 6d. per week per 
man has been made on the employed. 

The North Staffordshire finished iron trade is in a rather worse, 
than a better condition. The bar mills are running intermittently, 
and additions are being made to the number formerly laid off. 
The hoop trade is small. A little more regularity characterises 
work at the plate mills, but the orders coming in are by no means 
heavy. Short time is universal at the forges, and makers are 
declining to increase their stocks of puddled bars. The demand for 
big iron and ironstone is dull, and stocks are large, with no imme- 

iate likelihood of their being reduced. Manufacturing coal is in 
better sale, consequent upon a revival in the earthenware trade. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THERE has again been no a change in trade matters this 
week, nor does it seem likely that any particular alteration in 
either direction will take place this year. Purchases of all kinds 
of raw materials and pig iron are as a matter of course only being 
made on a scale sufficient to carry the buyers on for the remaining 
three weeks, inasmuch as nobody wishes to carry stock into next 
year’s books or to have more trouble during the forthcoming stock- 
taking period than is absolutely n . Under these con- 
ditions it is no matter for surprise that although there have been 
a good many small transactions in ordinary pig, still prices show no 
animation whatever—some, indeed, being rather weaker if anything. 
In the hematite branch even, there is in at least one instance a reduc- 
tion of 2s. 6d. per ton, which has, however, been to a certain extent 
largely discounted during the a fortnight. Current bata wg 
for Maryport hematites are No. 1, 67s. 6d.; No, 2, 65s.; Nos. 
3, 4, and 5, mottled and white, 62s. 6d.; Bessemer, No. 1, 67s. 6d.; 
No. 2, 65s.; and No. 3, 62s, 6d.; Millom Bessemer, No. 1, 70s, ; 
No. 2, 67s. 6d.; and No. 3, 65s.; Millom ordinary, 65s, for Nos. 
3, 4, and 5—all with 24 off for cash. 

At the — ironworks of the town, and the two important 
districts north and south of it, there is no sage activity, but 
there is as much work in hand as the state of the order book will 
admit, all classes of employers being disposed to let the men earn 
as much as they can during the three or four weeks immediately 
preceding the Christmas holidays, At the Sheffield works there is 
only a moderate call for armour and many kinds of railway requi- 
sites, but a fair demand exists for steel ship plates, and for loco- 
motive frame plates, and other classes of best engineering iron. 

The steel rail trade continues in a very satisfactory condition so 
far as the majority of the mills in this locality are concerned, at 
least five out of seven being fairly, and some fully employed. The 
rail manufacturers of the district are, Imay say, Messrs. John Brown 
and Co. ; Chas. Cammell and Co.; Brown, Bayley, and Dixon; Wilson 
and Cammell Company, Dronfield ; Steel, Tozer, and Hampton 3 
Samuel Fox and Co.; and Charles Cammell and Co.’s Penistone 
Works. An absurdly inaccurate report was on.Satarday published 
all over the country that “‘the Penistone Works of Messrs. 
Cammell and Co, are about to be closed for three months,” 
whereas, as a matter of fact, the establishment has of late been 
doing very well in forgings and rails, and is likely to continue in 
much the same way, the only alteration contemplated in the 
working being a change in a good prospec At the other rail mills 

ere an 








there is much briskness, and prospects in view. Capital orders 
have recently been secured d at Dronfield, not only on 
foreign but on home account, one of the English lines paths | given 
out a contract which will not be completed within six months by « 
concern which can turn out over 1000 tons of rails weekly. As Ihave 
before stated, double-headed rails are doomed, most of the new 
main line sections being flanges of 80 or even 83 Ib. to the yard. 
Some companies, moreover, are ordering new rails for sidings, the 
Midland, for instance, having adopted a rail for that —- of 
about 70 lb. The fact is that on some colliery sidings there is 
much heavier traffie than on an equal section of a main line. In 
recent competitions for steel rail contracts, prices have been cut 
exceedingly fine, in one instance last week a capital order having 
been taken by 10d. per ton. In another not very remote compe- 
tition, the difference was as much as 5s, per ton between 
the two lowest tenders. Two of our local firms, however, are 
now enabled to cut out all competition which is not based on very 
careful calculations, and both are eae to — the apres see 
holida: iod for the purpose of putting down new machinery 
and hasoocing their plant. It is, I may add, estimated that the 
full productive powers of our local steel rail mills are now equal to 
between 7000 tons and 8000 tons beg and it is probable that 
the actual present output is between tons and 5000 tons per 


week. 

In the other railway departments, there is much quietude, the 
depression of the spring and buffer departments having me 
even more pronounced than heretofore. This is likely to be the 
case so long as the present stock of wagons and carriages remains 
more than sufficient for the traffic of the various railways, 

In the ordinary cast steel branches the chief support is found 
in the good demand that exists for wire and sheets. In the former 
article there is now a moderately good trade doing with the United 
States and Canada. Of tool steels there is not a great sale. 

There is a better call for files, partly on home account and 
various European markets — particularly Turkey, Italy, and 
Holland—and partly for Australia. From this colony I hear of 
one order having just been placed here, which will occupy about 
six months in working out. In this and in many other 
re there can be no doubt that Australia will shortly fully 
replace the loss which has been sustained by the defection of the 
States. 

On looking back over the past year it is found that no fewer than 
sixteen local ‘‘ limited ” companies have paid no dividend, although 
seven of them have made profits. Brown, Bayley, and Dixon, for 
instance, cleared £16,516, but paid no dividend, and the New 
Sharleston Collieries Company £7813, with the same result, The 
highest dividend paid by any strictly local concern has been that 
of 174 per cent. by Joseph Rodgers and Sons, cutlery manufac- 
turers, 

The strike of puddiers at Wm, Coake and Co.’s, Tinsley, con- 
tinues. The firm obtained a few men from Staffordshire on 
Friday, but they were soon persuaded to leave by the strikers, and 
driven off in a carriage. F : 

The dispute at the Church-lane Colliery, Dodworth, which has 
caused so much ferment, has now been referred to arbitration, after 
a strike of seven months. The men are to resume work ing 
the award. ; 

There was another serious outburst of fire-damp on Friday last 
from the floor of the Oaks Colliery, but fortunately all the men 
escaped in safety. This is the second occurrence of the kind within 
a year, 

The coal trade generally is very quiet. , . 

The directors of the Parkgate Iron Company have issued circulars 
to the shareholders, stating that the depression of trade and the 
severe competition have prevented the company from sae er oor 
cient funds to justify the payment of an interim dividend although 
the half-year’s operations have resulted in a profit. Very superior 
plates are now being produced, but only two out of six blast furnaces 





are now in work. The works are in good order, and many improve- 
ments have been made, 
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NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE is still an entire want of animation throughout the iron 
trade of this district, and the Manchester market continues very 
depressed. A few purchases of pig iron have been made during 
the past week, but these are principally due to the anxiety of 
speculators to cover the engagements they have already entered 
into, as for actual requirements the demand is extremely small, 
and consumers, as a rule, show no disposition to buy beyond their 
present very limited wants. The determination of the north- 
country makers to maintain the advanced rates which they are 
now quoting has no very material effect upon the market so far as 
legitimate trade is concerned, but it does seem to have had some 
effect in checking the excessive “ bearing” which has been going on 
here of late, as it is generally admitted that there is now no 
margin for forcing down prices further, and in the face of the firm 
attitude which is now being taken, both by the local producers and 
Middlesbrough houses, speculators are exhibiting more caution in 
entering into uncovered engagements for long forward deliveries. 
The position of Lancashire makers of pig iron is without material 
change. 

Tinecinehiee and Derbyshire brands are offered for delivery into 
this district at about the same price as the Lancashire makers, but 
there is very little business doing. 

For Middlesbrough iron delivered here the advanced rates quoted 


by makers cannot be considered as the current market prices, as | f 


they are still being undersold by merchants, and there is no diffi- 
culty in buying ordinary g.m.b., at 48s. 91, per ton for No. 3 
foundry, 48s. 3d. for No. 4 foundry, and 47s. 9d. per ton for No. 4 
forge, although for some of the better brands, about 6d, per ton 
above these figures is asked. : 

The finished iron trade is without improvement, and if any- 
thing, the market may be considered weaker, as local masters, to 
secure business at all, are compelled to compete with the extremely 
low figures at which iron from other districts is being offered here. 
I have heard of one or two lots of bars being sold within the last 
two or three daysat 2s. 6d. per ton below what was being asked a 
week or two back, and for delivery into the Manchester district the 
average quotations for Lancashire bars may be given at from £6 5s. 
to £6 10s. per ton according to quality; Middlesbrough puddled 
bars delivered here are now being offered at £4 7s. 6d., and North 
Staffordshire ditto at £4 17s. 6d. per ton. So far as the various 
works are concerned there is no change for the better to report. 

The coal trade exhibits little or no improvement, and even for 
house fire coals the demand is much below the average for this time 
of the year. The average pit quotations may be given at about 
10s. to 11s. per ton for best Arley, 8s. to 9s. for common ditto, 
8s. to 8s, 6d. for Pemberton four-feet, 6s, 6d. to 7s. for common 
house coal, 5s, 6d. to 6s, for forge coal, 4s. 9d. to 5s. 6d. for burgy, 
3s. 6d. to 4s. for good slack, and 2s, 6d. to 3s. per ton for common. 

The shipping trade continues extremely dull, with prices ruling 
very low for all descriptions of fuel. 

A special 





demands for higher prices has tended greatly to the restriction 
of business, andconcurrently with this event the returnsof the Oleve- 
land Ironmasters’ Association for the month of November have 
been published, and have shown that trade during that month has 
been very backward. There has been an increase in stocks d 

the month of not less than 20,000 tons, altho the output of 
pig iron has only been 167,267 tons, or 2434 tons less than the out- 
put for the previous month, so that in round figures the consum 
tion of pig iron during the month of November has been 22, 
tons less than the production. When makers, in the face of such a 
situation, persist in keeping up prices, and actually enter into a 
combination for that purpose, it is natural, if not inevitable, that 
a dead lock should ensue; and it is not helping matters when 
the ironmasters, even after finding how trade has fallen off 
during the pest month, meet again as they did on Tuesday, and 
determine that they will make no abatement on the prices quoted 
during the past fortnight. These prices are based on 41s. for No. 3, 
and 40s, for grey forge, less 1 per cent., and very little iron is 
changing hands at anything less than these rates. 

The stocks now in makers’ hands in the North of England reach 
237,265 tons, while in warrant stores there are stocks to the extent 
of 38,500 tons, 

There is an excellent demand for pig iron for coastwise require- 
ments, not less than 47,337 tons having been thus shipped from 
Middlesbrough during last month, but the foreign exports for the 
same period fell to 21,702 tons, or 4102 tons less than the shipments 
‘or October, 

Producers are discussing various plans with a view to keeping 
the demand for pig iron abreast of the supply. The most appa- 
rently teasible is that of reducing the number of furnaces now in 
blast, and it is probable that a proposition to blow out ten furnaces 
a be discussed at the next meeting of the Ironmasters’ 

ion. 

The position of affairs in the Northumberland coal-field con- 
tinues very unsettled. The coalowners have served on the miners 
notice of a 124 per cent. reduction in the current rate of wages— 
the notice to expire in a fortnight from Monday last. This act has 
evoked a good deal of adverse criticism from the miners, who argue 
that it is contrary to recent custom, which has been to refer all 
claims tending to a change in the rate of wages to arbitration, and 
that it is calculated to interfere with the cordial relations that have 
heretofore subsisted between employers and employed. But the fact 
is that trade is so utterly unremunerative that the owners are quite 
careless whether they suspend operations or not, and if they are to 
continue they feel that a reduction of working cost is absolutely 
necessary, The miners are so fully ible of the exigencies of the 
situation, that they are little likely to attempt resistance to the 
reduction. It is, indeed, with difficulty that the majority obtain 
three days’ work per week. The collieries of North Seaton, New- 
sham, Cramlington, High Pit, Dicky Pit, Seaton Delaval, Wal- 
bottle and Horsley, are altogether laid off, and a number of other 
collieries are doing next to nothing. Even with a reduction of 124 
per cent., it is not probable that matters will be made much more 





private conference of delegates, representing the | tolerabie for the owners, but it will at least be a step in that 


various districts of the Miners’ National Union, is being held this | direction. 


week in Manchester, the chief business being the consideration of a 


At Broomside Colliery, in Durham, the owners have demanded 


couple of recommendations by the central board—first to recognise | a reduction of 15 per cent. from the wages of their men. 
‘‘the lamentable disorganised state of many of the districts,” and | 


second, to adopt ‘‘ protective measures,” with the view of checking 
the over-production of coal. Mr, Alexander Macdonald, M.P., the 

resident of the union, has addressed the delegates at considerable 
fength on the condition of the iron and coal trades ‘‘ throughout 
the world.” In the course of this address, which was delivered on 
Wednesday, he expressed his opinion that the iron trade all over 
the world was in a worse position relatively than it was in England, 
and in the coal trade other countries were in quite as bad a condi- 
tion as ourselves. Considering the present condition of things, he 
urged that working men would be insane if they did not endeavour 
to change them, and the great question to be dealt with was over 
production. If, as had been done in Scotland, the masters had a 
right to blow out their furnaces, because it was not to their interest 
to keep them going, the men, he contended, had an equal right to 
restrict their labours if it was not to their interest to put out a 
larger quantity than was required. The time was when they had 
to revolt against the power of the slave-owner and the feudal lord, 
and they had now to consider the question either of revolting 
against the power called the law of supply and demand, or to go 
on compelling the children of the industrious poor to continue under 
its influences to get really less for their work than paupers supported 
by the public were receiving. A resolution for carrying out the 
reorganisations of the districts was passed on Wednesday, and the 
conference then adjourned. 

The week’s business in hematite has been up to the average, 
although the report of affairs is not altogether cheerful, inasmuch 
as large parcels of both Bessemer and forge iron have recently gone 
into stock. This is explained to be a usual occurrence, as buyers 
wish to have their stocks low for stock-taking. Makers, on the 
other hand, are not reducing their production, nor do they intend 
todoso. Bessemeriron is in liberal consumption by makers of steel, 
and forge qualities, which have ry bye an unsatisfactory position 
for some time, are selling freely at the low rates which have been 
ruling for the past few weeks. South Wales is a better cust 


| 


_ At the Trimdon collieries work has been partially resumed, but 
it will not be in full operation until the new screening apparatus 
now being erected is complete. 

The owners of Deaf Hill Colliery, in Durham, intend to re-open 
that pit, after a stoppage of about three years, during which time 
a new pumping set has been introduced, and other alterations 
projected. 

Un Monday last, ninety fully paid-up £100 shares in the South 
Hetton Coal Company were brought to the hammer in Newcastle. 
Only ten shares were sold, the price realised representing a premium 
of £10 per share, Thisis considered one of the best coal properties 
in the county of Durham. 

In all its branches, the coal trade is exceedingly quiet. 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THOUGH not quite so lifeless as it was at the date of last report, 
the tone of the iron market has not materially improved during 
the past week. The foreign demand still keeps very low, the 
shipments having decreased fully 1400 tons in the course of the 
last eight days. There has also been a smaller import of Cleve- 
land iron, but the imports of the year, to date, exhibit the large 
increase of 71,465 tons, while our shipments have diminished to 
the extent of 16,292 tons. As one furnace has been re-lit at the 
Dalmellington Ironworks, there are now ninety in blast, as com- 
pared with 116 at the same time last year. Makers are, however, 
strenuously keepirg the output within moderate limits, so that 
the quantities of pigs now being sent into store are very small. 
Only about 220 tons were placed in Messrs. Connal and Co.’s 
Glasgow stores since last week, and the total reserve there now 
amounts to 166,300 tons. The warrant market has, on the whole, 
been a little firmer this week, with prices a few pence high 








for forge, and the tinental relations, on the other hand, are not 
so satisfactory. No, 1 Bessemer is selling at 67s. 6d. a ton, and 
No. 3 forge at 64s. 6d., but sales of the latter quality are reported 
at 2s. less. It is difficult to give reliable quotations in the face of 
the fact that makers in selling iron are not so much ruled by the 
market asby their own peculiar — and circumstances, each 
having his or their own price, dictated, as it were, by the desire 
either tc keep certain portions of their works in operation at a 
sacrifice, or to clear away an overmake of a certain quality. 

The opinion is generally entertained by those whose intimate 
association with the trade gives them the best possible opportunity 
of judging that we are approaching a more active season than the 
one now on the point of closing, and that we may even expect a 
better market in the opening month of the new year. 

The steel trade is not so active as it has been. Buyers are not 
ordering so freely, but makers have comparatively good orders in 
hand. The work of necessary repairs is obstructing the output of 
steel at present, but this is likely to be of a temporary character, 
and before the Christmas holidays the activity of the works will 
be re-established. The prospects for the new year are said to be 


om 

Iron shipbuilders are seeking for new orders, but very few are 
offering, and prices are at a very unremunerative rate. 

Finished ironworkers are not fully employed, and the demand 
for all classes of bars and plates is restricted. 

Iron ore is in steady poe at late values, and sales are reported 
at prices which have ruled the market for some time. 

ineers and ironfounders are not fully employed, although 
they are doing what may be termed a steady trade. 

The coal trade does not pty we any interesting feature worthy 
of recording, except that the rough weather which has prevailed 
for some days past has abated, and, as a consequence, many coal- 
laden ships which have been windbound in the harbours on this 
coast have been able to proceed to their destination. 

To-day the Miners’ National Union had under consideration the 

uestion of over-production, and a resolution was passed affirming 
that this is the cause of the present low wages. It was then dis- 
cussed whether the delegates should meet again in three months, 
and consider whether the over-production should be reduced by 
migration, emigration, or by curtailment of the output of coal per 
man, but no definite resolution was arrived at, when the conference 
was adjourned until the following day. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
Iv possible, the condition of the iron trade this week is worse 
thanever. ‘The attitude assumed by makers in maintaining their 








er, but 
the t of b actually done was comparatively small, 

On Friday business was done in the warrant market in the fore- 
noon at 52s. 4d. cash, and 52s, 6d. one month, whilst in the after- 
noon no transactions were reported. The market opened firm on 
Monday morning at Friday’s prices, but towards the close sellers 
were inclined to accept a fraction less money. In the f 


, Glasbrook’s, 


respecting the iron trade. He had received information that day 
from an excellent quarter, to the effect that the President of the 
United States was in favour of free trade, and in that opinion was 
supported by a by oan f of the House of Congress, and that a bill 
would at once be brought in which would have the effect of lesren- 
ing considerably the injurious tariff which was laid upon British 
products and manufactures. And he thought that with the settle- 
ment of the war in the East, and the tranquilising of France, a 
certain revival of the iron trade would take place in Wales. 

It is very certain that the revival is needed, for the coal and 
iron trades continue in a most stagnant condition, and it is 
only in one or two ironworks and a few collieries that any business 
is being done worth recording. The export list shows that from 
the whole of the Welsh ports last week, only 68,000 tons of coal 
and 2800 tons of iron were sent, the latter principally to Sweden. 
Iron and steel rails are being sent to Sweden, and an order for 
4000 tons of iron rails has been placed at Tredegar. I noticed at 
Rhymney this week one of the Barlow rails—which was rather a 
favourite with Brunel, having a wide flange—being turned out for 
Peru. Unfortunately for Rhymney, where there is some degree 
of life—of profit I say nothing—the huge hammer, from the 
establishment of Thwaites and Carbutt, Bradford, broke on 
Monday, and this will materially interfere with operations for a 
few weeks. The hammer weighs fifteen tons, and to increase the 
force steam is also applied on top. By some mishap the hammer, 
in suspension, was placed on a block of timber. This split in two 
with the weight, and the chain, being slack, broke instantly, and 
the cylinder was cracked at the same instant. 

The new steel works were tried this week, and will be in full 
operation next. Most of the machinery is from the works of 

‘annett and Walker, Leeds, and Mr. Walker, I believe, has had 
the supervision and arrangement. The boilers are about the best 
I have seen. They are of steel, and made by Adamson and Co., 
Hyde, Manchester. The engines are by Galloway, Manchester. 
Some fault may be found with the side connecting rod, as a 
divergence from the general track, but a gain is said to be obtained 
in the Jessened compass. 


I saw at Rhymney a very neat piece of repairing which was worth 
going some miles to see. In the mills one of the engines met with 
a mishap, the connecting rod becoming broken at its base. Instead 
of taking the whole rod out, a piece was cleverly fastened in, and 
the working continues perfect. 

The arrangement of the steel works is after the Moss Bay 
pattern, and if those did not succeed, I see no reason why these 
should not. The estimated yield will be 500 tons of rails per week. 

Welsh ore is not yet doomed ; an excellent authority assures me 
that so in a mixture of Bilboa and another ore, makes 
as good iron for special purposes as one would wish to have. I 
saw a specimen, and it was bent down without a fracture until the 
two ends met. 

A new forge was started at Burry Tin-plate Works on Saturday. 
This has given rise to considerable satisfaction in the Llanelly 
district. 

It is not generally known that a large number of colliers started 
a few weeks ago from Monmouthshire for Russia. News was 
received from them this week, and so far wages are good and 
comforts tolerable. Some of the overmen get £4 a week. 

In all parts of South Wales there is very general depression in 
the coal trade. Notices were issued on the 1st by the Piymouth, 
Aberdare, Powell Duffryn, Nixon, D. Davies and Sons, Abernant, 
Bwllfa, and many others of the large colliery owners, to the effect 
that all contracts will cease at the end of this month, and at several 
of the collieries where the notices have been up a month, large 
numbers of men have been discharged. » 

The coalowners exhibit a strong wish to keep on as many menas 
the present dearth of trade will justify, and in several collieries 
only portions of the pit have been stopped, the stoppage being con- 
fined to coal of a kind not in demand. 

The condition of the coal trade has acted adversely on new 

lative mi ts, and several new sinkings have been stopped. 


One or two pi except may be noted—Harris’s and 








The railways are suffering from the long continuance of bad 
times, and it is more than questionable if the Taff Vale will 
declare its old dividend of 10 per cent, The falling off in receipts 
now amounts to close upon £3000 per week. 

In the Forest of Dean tin-plates are in better demand, but the 
ironworks and iron-mining are as dull as they can possibly be. 

Steam coals are being delivered at Lydney for 6s. 3d. per ton, 
and good coals in South Wales are to be had at pit for a trifle 
more. 

Sir George Elliott and Mr. Parkinson express themselves hope- 
fully regarding the prospects of the new line from Newport to 
ea The Brecon and Rhymney Railways would be con- 
siderably benefitted by the line, but, as regards the Taff, it would 
be the most serious blow it could have. 

Bi. o= Western has now no less than eight junctions with 

e Taff. 








THE TELEPHONE.—In consequence of the large numbers who 
were unable to obtain admission to the lecture last week at the 
Society of Arts on the ‘‘ Telephone,” Professor Bell, at the special 
request of the council of the society, has consented to repeat his 
lecture, on Wednesday, the 19th inst. As there is certain to be a 





business was done at 52s. 6d. cash, and 52s. 6}d. one month, whilst 
in the after part of the day 52s. 34d. cash was accepted. On 
Tuesday morning a very quiet business was done at 52s. 64d. one 
month, the market being very flat in the afternoon, with a large 

ber of tr ti at 52s. 3d. and 52s. 24d. cash. The 
market was quiet all day on Wednesday, at about the previous 
day’s rates. To-day, Thursday, there was an entire absence of 
activity. Closing sellers, 52s, 2d. ; buyers, 52s. 14d. 

In makers’ iron the demand is still very quiet, and the changes 
in prices this week have not been very important. Good market- 
able brands, No. 1, being 3d, less per ton; Gartsherrie, No. 3, 
declined 6d.; Clyde, No. 1, 6d.; and Calder, No, 3, improved 6d. 
The corrected quotations will be found in another page. 

No improvement is observable in the malleable trade. The final 
termination of the dispute in the Clyde shipbuilding trade is 
expected to exercise a beneficial influence on one or two 
ments of the trade. 

The coal trade is still spoken of by dealers as dull, though there 
isa greater demand now for home consumption, The f.o.b. prices at 
Glasgow are as follows :—Household, 7s, 6d. to 9s, 6d. ton ; 
steam, 8s, 6d. to 10s.; main, 6s, 6d. to 7s.; splint, 7s. to 8s. ; 
and smithy, 13s, to 13s. 6d. 

The strike and lock-out of the ironworkers connected with the 
Clyde shipbuilding yards, after lasting for twenty-seven weeks, 
and keeping all those men idle—upwards of 1000—who were not 
engaged on contracts, is at length at anend. It was brought toa 
close at a conference held between representatives of employers 
and workmen in Glasgow on Saturday last, the men ing to 
resume work on Monday, on the understanding that the masters 
will re-consider the wages questions six months hence. Several of 
the employers in Port-Glasgow and Greenock declined to pledge 
themselves to the agreement, accepting the-services of the men 
unconditionally ; but this fact does not present further cause of 
dispute, as in any future arrangement as to wages the whole trade 
will, as a matter of course, have to be consulted, 














WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


At Merthyr on Tuesday night, the senior member for the 
borough, Mr. Henry Richards, communicated some hopeful news 





large att , it is suggested that those members whe heard 
the first lecture should refrain from exercising their privilege of 
being present on the second occasion. 


SILVERSMITH’s WoRK.—The Council of the Society of Arts offer 
the sum of £100, placed at their disposal by Messrs. Watherston 
and Son, together with the society’s medal, for the best essay On 
the Art of the Silversmith Past and Present of all Nations,” with 

ractical suggestions for its future development. The essay must 
histori as well as practical, and should point out the 
chefs d’ceuvre produced in various countries. It is necessary that 
the obstacles which have tended to retard the progress of the art in 
England should be set forth with a view to their removal, and that 
suggestions should be made for improvements in the various 
branches of the art. The names of the judges will be published 
hereafter. The premium will not be awarded unless an essay of 
sufficient merit be submitted. 


Epps’s Cocos.-—-GRATEFUL AND CoMFORTING.—“‘ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 
— of well-selected cocoa, Mr. Epps has provided our 

reakfast tables with a delicately Gutinont beverage which may 
save us many heavy doctors’ bills. It is by the judicious use of such 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame,”—Civil Service Gazette.—Sold only in packets 
——,- Epps and Co., Homeopathic Chemists, London. 


“T ONCE heard a capital rejoinder to ‘The Ladies’ by a Glasgow 
gentleman. After paying all the usual compliments, he said he 
| seh conclude in the language of one of our greatest modern 
poe 

“«* They are here as a boon and a blessing to men, 
Like the Pickwick, the Owl, and the Waverley Pen.’” 

—The London Scottish Journal. Just out, The Commercial Pen, 
specially manufactured for Fine Writing, 6d. and 1s. per box. 
Sample box, assorted of all the kinds, 1s. 1d. by post. Patentees : 
oe 710) a oop rm Blair-street, Edinburgh. (Esta- 

. enmakers to her Majesty’s Government Offices. 
Sold throughout the World,-[Apvr.}. " z ry'4 
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PRICES CURRENT OF IKON AND STEEL. 


Tux following prices are corrected up to last night, }-y it should be 
uote diff 


borne in mind font in many cases makers 





terms for special contracts. It is obviously i iepeeniile to pads =, these cases 
and terms, or to give more than the market quotations and makers’ 





prices. Readers should also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
a, £8. 4. e 2a 
G.m.b.—No.1.. oc « 213 9 lengarnock—No.1 .. 219 
No.3 . sc ee 211 0 No. ee 218 
Gartsherrie—No.1 .. 8 0 6| Sglinton—No.l .. .. 214 
No.3 eo 214 0 No.8 .. oo 211 
Coltness.—No.1 .. «« 3 5 6| Dalmellington—No.1.. 214 
No.8 eo o« 215 6 % 3. 212 
a on : 19 6 At 
08S oe 13 6 
Langloan—No.1.. « a 2 6 esa 3. stead | 
io. 3 oe 4 6 “ 
es, ag pens Do., specially selected - - 810 
paseo oe oe At Grangemouth. 
Monkland—No.1.. «. 214 0j| Shotte—No.1.. .. .« 8 1 
No.3 .2 eo 211 0 No.8... oc o 215 
Chapelhall—No. 1 ee OS At 
No. 3 oe 000 Kinnell—No.1 .. .. 215 
Quarter Clyde—No. 1 eo 216 6 No.3 es « 312 
No. 212 0 At Bo'ness. 
The above at SE CLEVELAND—Prices at works— 
deliverable alongside. No.1 se 2s cc ao of 2 4 
Govan—No.1.. .. .. 214 0| NO2-- oo oo o o 3 2 
08... . 212 0/ No’ foundry” 22 0. 2 0 
4s Broemisiow. No. 4 forge «se ee e 2 0 
Calder—No.1.. .. eo 8 0 | Mottled .. we oo wo 119 
No.8... oc o« 212 6 White oo ce ce ec 1,19 
At Port Dundas. Thornaby .. 2 «< oc 216 


MonMOUTHSHIRE—Tredegar No. 3 tin-plate pig iron, 65s. at works, 
less 2} per cent. discount. 
Tredegar No. 3 Foundry pig iron, 55s. do. 


» 


£aaq £8.4 
Watrs—No. 2, f.0.b., Newport.. ee ew 27 6t00 0 0 
Forge (at works) oe ee 2 7 6t08 0 0 
Common pig (at works) ee ee 2 0 O0t00 0 0 
Best native ore (at works) « 215 O0t0o0 0 0 

Both, Davenport, delivered in Aberdare. 
Densvsnnn.—No. L atShefield .. .2 2 5 O0t0210 0 
226to2 50 
LANCASHIRE, PR A —No.8 211 0to0 0 0 
% No.4 219 O0to0 0 0 
K. H. Messelmoun .. os ee - 510 0t0o9 0 0 


Messrs. Wattwet & Co.'s Stockton net prices(on trucks) are—No. 


oeaaac™ 


ooo 


coo an 


oooaoocoocooaa 


1, 


£2 4s. 6d.; No. 3, £2 1s. 6d.; No. 4 Forge, £2 0s, 6d; “Thornaby” No. 4, 


Forge, £2 15s. 0d. net cash. 
Hematite, at works, + he > for age a cash. 
Millom er”—No. 1. 


‘ m: oe ee oe - 810 0 
> oy oe ay oe eo 8 7 6 
No. 8 oe o oe os - 850 
Ordinary No. 8 .. ~ oe eo «60 ee «8 C5 COO 
No. 4 .. ee oe eo. 850 
No. 5 ee - ee eo 8 50 
Mottled ee ee ee ee ry ee ee 810 
White.. . ee ee oe ee ao: B® 
Maryport Hematite—No.1 .. *e o- ee o 38 7 6 
No. 2 wo. o oe oe oo. 8586 
No.3 es - a ee 8 2 6 
No.4 o ee ee ~ ee 8 2 6 
No.5 «. oe oo o eo 8 2 6 
Mottled and white.. ee ee ee ee eo 8 2 6 
“ Bessemer ”—No. 1 oe o ee oe eo 876 
No. 2 ~- - oe a - 8 450 
No. 8 or ee ee ee ~ 8 26 
Paddled Bar— 
Waves.—Rail quality, at works .. - £3 0 Oto 310 0 
CLEVELAND 410 Oto 412 0 
LawcasHIRE—Pearson “and Knowles Coal 
and Iron Co. .. ee ee ee « 5 0 Oto 5 2 
MANUFACTURED IRON. 
Ship Plates— 
Pearson & Know es Co. best (2) dis. for cash).. 7 815 0 
Gtascow, f.o.b. oe ee oe «- £7 5a. Od. to8 0 0 
Wares—At works, net .. -- £61%. fd. to0 0 9 
MIpDLESBRO’, at works .. £6 is. O1.to6 7 6 
Fox, Heap, & Co. (at works, cash less 2)— 
Ship or bridge plates(A .. oe oe oe - 610 0 
A ° 
Mast plates (—*_) ben cbets eR neck oe 
Boiler Plates— 
Weise oe . 700 
— ~<: & Ksowzes, to 5 owt. each plate ee o- 9 50 
Do. best best oe oe o- oe o - 1050 
Do. treble best .. 12 5 0 


per cent. discount for cash. “ihe Pearson and Knowles Co.'s prices 


of 


iron include delivery at station in Liverpool, Manchester, or 


Warrington, in lots of not less than 2 tons, or free alongside at Liverpool 


in lots of 10 tons and up 
Bow.ine & Low Moor, terms in each case 2} dis. for cash in 
— of monthly ‘accounts, or 14 per cent. dis. for cash in 
euof three months’ bill The Bowling Iron Co., Limited, and 


the Low Moor Co. deliver in London at 10s.; Liverpool, 7s. 6d.; 

and Hull, 5s. per ton extra. £ada 
Under 2} ewt. each oe o eo «©percwt 1 4 0 
24 cwt. and under 8 ‘ae oe - oe eo 150 
8 cwt. e Shcwt. oe oe oe ee. 170 
8h cwt. ” 4 cwt. ee e ee eo ee 190 
4 cwt. pa 5 cwt. o a oe oe ee 112 0 
5 cwt. » 6 cwt. oe oe oe ee ~- 115 0 
6 cwt. wee 7 cwh oe ee ee ee e 118 0 
7 cwt.and upwards 210 


Plates exceeding 6ft. wide, 2s. ‘per owt. extra. All plates exceeding 8ft. 


wide subject to special quotation. All plates differing from a 


square 


form or taper, or when over 20 per cent. is cut away, extra 
per cwt. 3a. 
Tayitor Bros.’ boiler plates 6d. per cwt. less; their terms as 
Low Moor. 


“ Moxmoor” (E. T. Wricut & Sons) 


Best, to 5 


to 4ft. 6in. wide, and to 32 superficial feet, — ree 10 0 0 
at works .. ee ee ee oe oo 
Best best ee oe o oe o- oe ee il : 0 
Best best best, to4cwt. .. e oe oe ee 13 0 
Special, to3cwt .. a8 16 19 0 
Usual extras for overweight, sketches, &c, 
Barrows & Sons 
B.B.H. Bloomfield plates .. oe oe ee ee 1910 0 
» Best plates . oo onan, oc Se 
a Best best plates oe ee - - - 1210 0 
CLEVELAND 28 031.to 8 5 0 
Fox, Heap, & Co. (at works, “cash iess 4)— 
Boiler shell plates (,, 4 5» oe es Pare 
Flanging plates (,, ft.) «+ «+ « 8100 
Do., special quality (Aaa) oe ee .o wwe 
Grascow, f.0.b. x oe oo o e £7108.to 810 0 
Angle Iron— 

Bow inc & Low Moor (terms as above). per 7 eS 
L and T iron, not exceeding ten united inches .. - uate 
For each additional inch extra per cwt., 1s. 

Pearson & KnowLes—less 24 per cent. for cash— 71 
from Seas Ry RSD SP ey ee Bate om) 710 0 
Best boiler do., on eo 800 
Wairtwe.. & Co. iss 3} aieoount per to - eo 650 
Best o- oe eo 750 
Best best boiler 815 0 
“Moxmoor” (at > works) up to eight united “inches 8 15 0 
oe oe ee 915 0 
Best best > ee 1015 0 


T-iron, as above, 10s. extra. 

Angle and T bars, Sin. to 9in., 10s. extra. 

9in. to 10in., 20s. extra. 
CLEVELAND . £6 Oto 6 5 0 
Weise—** Best Best P; "angles ‘from ii x 1 x 5-16 to Sin. £6 7s. 6d. 

b. less 2 and 1 per cent. 

£7 Os. to 710 0 
7¢ to 000 


om ~ ne - 


Gtascew, f.0.b. «. 
ABERDARE 


ee - °* ee ~ 














Bar Iron— 


Bow ine & Low Moor, & TayLor Bros. (terms as above). 
owt. 


per £8. 4. 
og round, or mae, to 34 cwt. ee ab) oe! 208 
Do., 8} to 9 ewt ail duties. dike , Adak ae Sai ct ae 
Scwt.andupwards . ee oo -» 180 
Patents. by #in and upwards,, ee oe o 209 
» under fin. thick to}in. .. or e a =. 
»  Uunder}in.tofin .. ee ee ee ~- 120 
» underjin. .. oe eo - oe eo 32586 
For each fin. less than 1}in. wide extra, 10a. per ton. 
uares—jin. and upwards cr tes ee. cae eee! 
»  7-16in. ee oo 8 te eo. 120 
os and 5-Idin. °. eo 8 we ee e 140 
4 in. . ° a ee oo) oe — 2 eo 
Rounds—fin. and upwards me “eS: ue 
»  %1éin. and }in, .. a ae o- 120 
» 7-l6in, and jin. .. ee « 140 
»  5-16in. = oe -. 160 
» . tin .. ee 18 0 
Rivot, prices as above. “Chain iron, 28. ; ‘mad best bars and rods, 
extra 3s. per cwt. 
“Monmoor Crown” (E. T. Wricur & Sons), at the 
works, per ton— £8. da. 
Bars, jin. to 3in. round and square, or to Gin. flat .. 8 5 0 
Best ” ” ” ” ee 950 
Best best s 7 ma - 10 5 0 
Rivet iron, usual sizes.. .. ee ee ee ee 10 5 O 
Best best .. oe oe oe - + 11 5 0 
Gasoow, f.0.b. ee oe o o £603 te 700 
Barrows & Som, ‘at works, i ton short : 
B.B.H. bars ee ee ee ef’ $10 0 
a best angle iron oe ee o ory e 1010 0 
Merchant Bars— 
Pearson & Know es (25 dis. ae hag per ton, delivery prices as 
Flats, from lin. to 6in. wideby ¥ jin. thick and upwards 7 0 0 
Rounds and squares, from }in. to 3in., best .. a. i 
Do., treble best .. ee + Wo 0 
WaITwELt & Co., £.0.b. works Gh dis. ‘tor cash), per ton— 
Crown quality’ oe ee oo oe oe co 6080 
Best ee oe oe oe ee eo 619 0 
Ship Rivet iron <: se - o eo 615 0 
Crown qaalty, “Thornaby”. oe ee ee oe ee 710 0 
Best » oe o ~- ee 810 0 
Best best” eo 910 0 


ee 
Detail specifics ations from w are house ‘Ls. per ton extra. 


Common Weish bars, £5 7s. 6d. f.o.b. South Wales ports net cash. 


Sheet— d. 
“‘Monxmoor” (E. T. Wricar & Sons), to 8ft. by 3ft. 
20 W.g., per ton at works o. oe . eo 9 0 O 
t o oe oe oe oe «- wood 
Best Best ee oe ee oe or o 1t 0 0 
Barrows & Sons— 
B.B.H. sheets . oe o- oe ee =. e- 1010 0 
a best do. eo ° ee eo o - 1200 
a best best de., eo o a ~ ~ 1300 
E. P. & W. Batpwiy, at works: 
“Severn "—Singles to 20 WB. oe ee eo eo 100 
“Wilden” ,, Pa oi le oo oe eo’ 12 0 6 
” - “BB” .. ee oe eo 13 00 
é ras “BBB” o oe - 1400 
a _ “ B charcoal”., oe «. wv 0 0 
ss a «. 2 0 0 
Doubles 21 to z4 w.g., J0s.; and trebles 25 to oT w. g., 60s. per ton 
extra. Terms as usual. 
Charcoal Tin—Best “EPandWB"1C. perbox.. 1 8 0 
“Unicorn” IC ee oe oo o- 140 
“Wilden” IC.; oe ary eo. 16 0 
“Arley” G2 +. oe oe oe io Ey Oep 
Coke Tin—*‘ Stour” oe ame Gr 
Pearson & Know es Co. (terms as aterd £8. 4. 
WIw Singles, to 20 w.g. .. ee -~ ton 9 0 0 
Best, 10s.; best best, 30s. per ton e 
Josern Tixx, Ashton Mills, Bristol, delivered in 
ea a 
oan, export quality .. oe oe ee « 815 0 
OB oe o- o . . o o « 1050 
Trobl es .. oe oe e 1115 0 
Singles, for galvanising and: corrugating ° ee 9 0 0 
Special quality steel sheets—Singles . oe e 15215 6 
Waes—Treforest Tin-plate Works— 
Coked tin (at Cardiff), Iss. 6d. ut works; £1 in Loudon. 
Lydney: Charcoaltin,IC.. .. ..£1 3 6to v 00 
erne ee ee ee - 11 0to 00 0 
Coke tin .. oe oe eo 10 6to 0 0 0 
Swansea oe oe oe oe + 017 6to 018 0 
Gadly’s Aberdare coke ee ee «- 018 6to O19 0 
Morriston (at works) eo o. ee O18 Oto O18 6 


CrowTser Bros. & Morcan— 


Tin Sheets—“ Lion & Crown” Kidderminster Brand— £ s. d. 


Coke, annealed .. oe +. Singles, per cwt. il4 0 
Charcoal, d». ee oe ~ oe 139 @ 
Best charcoal do. .. 4 0 


2 
Doubles to 24 w.g., 2s., and lattens to 26 w. g-, 48. per ‘ewt. extra. 


Patent Coated Sheets— 


No. 3 lead.. oo +. Singles ani doubles. percwt. 0 19 
No. 3a terne oe oe ” ” 2.8 
B terne oe ° » ‘ 1 5 
Charcoal terne .. 1 9 
Lattens to 26 w.g., 2s. per owt. extra at works, less 2} per cent. dia: 
Wire— 
Tue Pearsox & Know tes Co. 
Crown F 
wiw_ Fencing, Nos.0to4,B.W.G. .w 8 0 
RyYLanps yan - 
Best — Annealed drawn fencing wire, per ton~ 
—"s 5s. £10 15s. £il 5s. £11 15s. £12 15s. 
10 


Delivered free alongside ship Liverpool, 24 per cent. 


The Wurrecross Wire and Iron Co., Limited, Warrin 
Best WW annealed drawn 


Best WW (galvanised solid 


Ww fence wire. w fence wire. 
0to6.. £10 5 O per ton. 0 to 6 £14 5 0 per ton. 
Pad "swe fee Te Sees 
oe Se ee 8 727i 
S a ees a * 9 650 ,, 

0 .. >) 2. oe 10 fo ioe 
es 13 5 0 a 
12... 1315 0 


Oiling, 5 53. per ton extra. 


Best best galvanised rolled staan wire, in long lengths— 
-£ 


Oto 6 . o ee 14 0 O ‘per ton 
7 os o - * - WF O08 9 
Si os ta Sa ee oS 
Bo Leth samiing cs > Gas We oc 
Os at etal wet Jae cok Re 
+ oe ee oe o o 39 0 @ o 
ee oo 8050: B es 
Best www bright or ~nendiene iron wire in 63 lb. bundle— 
0 oo 6 o .° +» 63, 6d. per bandle. 
Sie 0 « wd 63. “9d. to 12s. 6d. pe. 
“Delivered in Liverpool. 
Nail Rods—G.asoow, f.o.b. vm eo §6=6 oe 7:10 Bo 
CLEVELAND oe oe oe e- 615 to 
Bails—G.ascow, f.0.b. we” we eo 7 Oto 
CLEVELAND oo oy oe «- 6 Oto 
ALEs—Tredegar Iron ae oer oo eo 5 5 to 
f.0.b. Newpo 
At Aberdare and Merther , REE 6 0 to 
For viens sidings (works oo 415 0 
Bridge to 30 lb. pr. yard (at works) 600 
10 ton lots, $5 12s. 6d. 
Fishplates (at works), any section ee 57/6 to 
Old and D H flange rails (at works) .. 2 10 to 
Railway Chairs—G.asoow, f.0.b. es = ee 8 16 to 
Pipes—G.ascow, f.0.b. .« ee ee es ~ 415 to 
Hoops—Perarson & KNowLes— 
W Best coopers’ hoops ee oe « 8 Oto 
Baling 90 ee oe ee 8 5 to 
Steel 9 oe oe oe +. 11 10 to 





a Cas No 
~ 


on, OD 


ooo 


~ = 
oo eo ry our co 


ooo 





STEEL. 

Suerrietp—At works— &£«. 4. £8. 4, 
Spring steel ee oo oe oe ee ll 0 Oto 1710 0 
Ordinary castrods .. oy e eo 14 0 Otozl 0 0 

ir average steel eo oe Ty eo 2 0 Oto v2 0 0 
Sheet (crucible) .. oe oe oe wo 20 0 0to 60 0 0 
Sheets, Bessemer ee ee ee « 10 0 otolt 0 O 
Second-class tool.. o or oe 2 0 0to45 0 0 
Best special stecls oe « 40 0 0to70 0 0 
Fine rolled, for clock springs, ‘&e. o e 60 0 Oto 70 0 0 
Rails—Siemens (at work: a) se oe oe 00 0t0 000 

Bessemer, ordinary oe oe eo 6 2 ¢to 610 0 
Do. superior «. eo 70 0t0 000 

Wares— £a4, £84 
Rails, ils, £.0.b., Cardiff or Newport .. - 6 5 0t0 6 7 6 
Rails, at works, Bessemer .,, oe oe 6 2 600650 

Heav vy oo 7 9 Oto 712 6 

Slightly defective, Cardiff or Newport .. 6 0 0to 6 7 6 

Steel colliery bridge rail, works .. «o 7 0 @to 710 0 
MISCELLANEOUS METALS. 

£8. 4. 

Copper—Chilibars .. «s.  .. perton 63 0 0 64 0 0 
B.S. ingots ee oe eo 7 00 71 0 «0 
Tough cakes or bars... os eo «6leel(C TOTO OO 

Tin— Straits oo = we rw f ee me ie 
British ingots . oe oe oe 7210 0 74 0 0 

Lead—Best English soft ‘pig co 6=—Cl cele (i 200 80 BO 
Foreign do. ee ee ory ory oe 19 5 vu Wile 0 

Gpelner—Sieshen o. - oe eo 19 5 0 lvl0 0 

ish .. oe oe - ee +e 00019 7 6 

Quisksilver ee 8 8— perbottle 750 38 00 

Phosphor Bronze .. «+  perton llz v O 140 0 0 


COAL, COKE, OIL, &e. 



















































































Coke— £84. "g 8. "Lancashire (Wigan a5) prices) 
Cleveland,at works0 9 9..0 11 4 Arle +» 0100,,0 110 
Derbyshire .. eo 0100..0 140 Pemberton 4ft. 0 3 0.0 84 
Tredegar .. .. 0 96..0 00 Forge coal .. 0 56..0 70 
bee ong te game 0 96..0 00 Burgy .« eo 0 49.0 56 

Coals, bes er Slack .. « 0 80..0 40 
— Satan 5 6..0 10 6 

erbyshire— . 
Best (at pits).. 0 8 0..0 110 Oils, tun—Lard.. 0 00..5000 
Converting .. 0 7 6..0 8 6 pBO-. os BS ORO 
a 36.0 60 Brown .. «- 20 00..8000 
South Yorkshire—At the pite— oe ee ne 4 ae . : 
Bestordinary.. 012 0..0 16 0 2d wy 
Converting .. 0 90..0110| Rangoon engine. 0 3 6..0 00 
Black .. .. 0 30..0 60| Rapeseed, Engl}, 76 29100 
£8a £84. Rl ha ay oF 
Wales, through.. 0 59..0 60 rown .. .. 87 5 0..37100 
7 Sperm co oe 18 00.00 00 
Steam(less24).. 0 59..0 73 . ‘ 
” « 4 hale,pale .. 0 00..8500 
House (at port) 0 73.0 86) "Brown 80 0 0..81 00 
Small steam .. 0 16..0 20 E. L. Fish -. 25 10 0..2609 
Caper —28 pie Potroloum ref'd, gl. 0 1 O01 Ct 
Elicoal, per ton 0 70..0 8 0| *Foeum,re 8 
Main o 0 60..0 70 
Splint re 0 66..0 00/|Tallow,percwt . 3900..0 00 
Smithy .. .«- 011 9..0 12 6 | St. PetersourgY.C. 3910,.40 0 0 
PRICES CUBSEN OF TIMBER, 
877. 1877. 
Per Load of 50 cubic feet. P 46 Per Petersburg standard, 45% 4 4 
Baltic Fir Tumber— Deals, £0. (continued)— 
Riga . oe 310 465 Quebec, 3rd do. .. coos 7 © S80 
Danuic and Memel, crown...» 4 0 510 Ist floated pine we WOR Oo 
310 410 Mud » ho 1300 
30 315 Bra do. . 610 » 
310 30 [st spruc lw eh 
21) 225 aS: su we 
20 313 Srd do. . 70880 
+ 215 slo 8. John's, grate eves 80 SW 
+ Ziv 215 Nova Scotia and Prince Ea. 710 8 0 
- 3 8 235 ward’s Isle, spruce........ 
- 11535 United 5. pitch pine planks.. 3210 1410 
Staves, per mille of pipe— 
- 610 8 0 Memel, crown... - 190 O30 0 
- 5500 fh « 15) 06) 0 
- S10 8 Oo Odessa, - mm owe 
Se 60 Danae, Be "Birt, and Hambro a vind v 
; eis 
Red pine tor yardsand spars .. 419 5 0 Ba yer ge 7 
Mixed and buiidiu Silo 40 Canadian, puncheon .. a4 0 00 (0 
Yellow pine, a ese 50 510 Bosnia, single barrel . a7 0 
‘0 3 © | Wainscot Logs, 18f. cube— 
- 315 40 Riga, crown ( ae 510 6 5 
+ 35 310 Brack ... 50 
- £0 510 Momel, crown, 5 5 
4lu0 6 0 46 
610 7 0 ae Aa 
Ziv 419 Peversburg . 1 0 
4i0 510 Riga, Dantsic, Memel, &e. 70 ve 
3 0 310 | Mahogany and Furniture W Woode— 
» 310 30 Per superficial fo. « ds. a. 
- 40 60 eatin = ee 0 4f0 %% 
- 711 W Mexi GO, serene O 420 OY 
- Sew d 20506 
230390 -O0 608 
lo 0 11 0 -O6 oO» 
8o8 0 -O1W 16 
6w 7 + 0 Sho 6 
0 80 6 
20 -0304 
Pencil ... o@ 8 6 st 
Walnut, Italian. ~ 0 40 5 
Black Sea . 507 
Rigs, wh Canadian -03 04 
Christiana, yellow and white 13 01 Maple, bird’seye -0407 
deals, best sorts i 410 Batinwood, dt. Domingo -0710 
Norway deals, other soru. - 8 oll Per won, 404% 
Battens, all sorte. 6 wv 91) BSatinwood, — ccosccce 6 O D9 YW 
Swedish deals, mized . 15 017 0 Rosewood, Rio.. a +6 wo 
3015 6 20180 
Inferior ‘and. ath lv 10 1310 Tulip wood........ ome 
Battens 6 . less than deals. Zebra wood, Shearer 00120 
uerto Cabe 60 80 
° Lignem Vie, (6 St Doings 60 90 
Hand<awn deals ..., 0 810 Ebony, Ceylon .. 2% 09 3) 0 
Hand-awn battens.... 710 & 0 i pela see | - 25 : 
Dan! crown deck deals, per Cocus w 
~ done. " 15118 Boxwood, Turkey .. some 
oi7 123 
ad ad. 
o Lancewonod spars, each, fresh 6 0 12 0 
+ Wile 1410 ordiuarytofair.... 80 5 W 
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THE COMING TRIALS OF COMPOUND ARMOUR 
PLATES. 

On Tuesday, December 18th, it is intended to make a 
trial of Wilson’s compound steel and iron plates in compe- 
tition with a steel plate of a peculiar construction designed 
and made by Sir Joseph Whitworth, as well as with an 
iron plate of known quality. The importance of this 
trial will be seen from the fact that the question of the 
future material of our armour may probably be decided 
by it. For many years, as we need scarcely remind our 
readers, steel had not been seriously thought of as a 
material for armour-plates. Having been repeatedly 
found to split under the impact of shot, steel had got 
entirely into disrepute; and although the question had 
been again raised ‘ some of our English manufacturers, 
the Government authorities had so thoroughly satirfied 
themselves on this head, that it seemed highly improbable 
that the expense of making a trial of this description 
would be incurred by them, It was the tria] at Spezzia 
that opened our eyes to the fact that in some cases steel 
cea would, in the act of breaking, stop shot which would 
1ave completely passed through iron plates of the same 
thickness, The advantage of steel, however, was still very 
questionable for general purposes, for the same steel plate 
which compared so favourably with wrought iron under 
the fire of the 100-ton gun, broke and split to pieces 
under the salvos of guns which produced comparatively 
little effect on the iron plates, The question arose, whether 
the power of stopping the single blow of a very heavy 
shot that would penetrate any other material, was not too 
dearly sushaand by the liability to rapid destruction 
under the repeated blows of comparatively small guns. 
Hence it was to meet a real want that Mr. Wilson brought 
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forward his compound plates, consisting of steel and iron 
united together by fusion, as noticed already in Tue 
Enaineer of August last. 
split entirely through, but, being held to the wrought iron 
by the union of the two, still remains in its place as an 
effective shield against future blows. We have already 
given an account of the first trials of Wilson’s plate at 
Shoeburyness; we notice it again in order to show 
the exact effect by means of the accompanying cut 
taken from a photograph, which explains the behaviour of 
the com et plate better than words. The plate was 


Yin. thick, the area being about 3ft. 7in. by 3ft. Gin. The | 


face of it consisted of steel extending to a depth of 5in., the 
remaining 4in. being of wrought iron. This was fired at 


by a 7in. gun at seventy yards distance, with a charge of | 


30 lb. of powder, giving a striking velocity of 1456ft. per 
second to the a seg whose weight is 115 1b. This, if 
worked out, will be found nearly about a match for an 


unbacked plate of 9in. On firing, the shot’s point pene- | 


trated to a depth of 3hin. only, the plate being split across 
the face in five long radiating cracks,—vide Fig. 1. 
back was very slightly bulged to the extent of about hin. 
When the impression made by the shot’s point was carefully 
examined, it was seen that instead of corresponding to 
the form of an unbroken shot, as is commonly the case in 
iron, it exhibited a series of segment-like jagged impres- 
sions round the central one made by the point, which indi- 
— coming in contact with the plate in succession. 

his was undoubtedly the case, the fragments flying away 
so far, and breaking into such small pieces, that only one 
or two were recovered. Clearly the plate, in addition to 
keeping this shot out, is but little injured as regards its 
future resisting powers, so long as the steel remains tho- 
roughly united to the iron, On this union the efficiency 

f the plate mainly depends, for the starring or cracking 
of the steel would be fatal to the entire plate, and a greater 
evil than complete penetration, were the steel and wrought 





In these plates the steel may | 


The | 


cate that the shot was broken directly on impact, the | 


iron to separate. Attention has, of course, been specially 
given to this point. Fragments cut from the compound 
plate have been torn asunder, and have given way not at 
the junction, but through the metal about lin. from it, 
showing that the line of junction has not been the weak 
place. Fig. 2 shows the crack seen at the upper edge of 
the plate fired at, inwhich—Fig. 2—may be observed a crack 

rallel to the face, not however at the line of junction, 
but lin. further in the iron. 

The action of this plate, then, was to break the shot 
while splitting and a ee its steel portion; but 
the latter was held together by the iron. Compound 
plates, made on a different ve are being also sent 
in for trial on board the Nettle ; but the description of 
these we reserve for our report on the fullerexperiments. The 
value of all depends on the union by fusion of the steel and 
wrought iron. This is so important a matter that we 
herewith give illustrations showing the general construction 
of the furnaces used by Mr. Alexander Wilson, and 
described in his patent, of which we now give a brief 
sketch. The plates are placed horizontally in a furnace 
when a steel plate is to be cast on to a single iron one, 
but when a wrought iron plate is attached both to the 
front and back of a steel one the two iron plates are fixed 
vertically, and the steel run in between them. Figs. 
3, 4, and 5 show the furnace and plates on the former 
system ; Figs. 6, 7, and 8, the latter. 

On the first-mentioned plan a wrought iron—or, if 
desired, a very soft steel plate—termed a foundation 
plate—is placed in a receptacle or mould of ganister, its 
edges being protected, as shown in Figs. 3 and 5. After 
it has been raised to a welding heat the steel is run from 
the ladle through the run-hole to the desired thickness, 
when the combustion chamber of the furnace is dampered 
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‘CROWN OF FURNACE REMOVEABLE 






‘ee made on this principle at Sir J. Whitworth’s which 
been fired at, and which had stood well. The experi- 
ment, however, had been made on a smaller scale than that 
on which it will take place on board the Nettle, so that 
Mr. Wilson has the advantage in the matter of experience. 
Both competitors furnish their own bolts, made on the 
pattern submitted to them. Both, we may add, are 
employing steel for the material. 








TORPEDO BOATS. 


A.tHovuGH torpedo boats, or launches as they are some- 
times called, have hitherto played a comparatively insigni- 
ficant part in naval warlike operations, the fact remains 
that they deserve to be ranked amongst the most remark- 
able structures ever made by engineers and shipbuilders. 
The modern torpedo boat is a small craft, capable of attain- 
ing a speed equalled by but a very few large steamships. 
Although exceedingly light, her machinery is able to wor 
up to an excessive power as compared with its dimensions. 
The arrangements for the protection of the crew render the 
adoption of peculiar devices connected with the working 
of the boat essential; and the devising of proper me- 
chanism for the purposes of offence has taxed the best 
powers of the electrician. A first-class ap 938 boat 

resents, therefore, a combination of the work of the ship- 
puilder, the engineer, and the electrician, which is even 
now almost unique, and which could not possibly have 
occurred a few years since. A good deal in the way of 
description has been put before the world of late; but we 
believe it may be stated that very little indeed is known 
outside a limited circle concerning the construction or 
arrangement of these singular craft, and we venture to 
think that a description of the boat which we illustrate 
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off, and the crown of the furnace removed, to allow of the | this week will be found not only to prove what we have 


introduction of a chill plate, which hardens the surface, just advanced, but that it will possess no small interest 
besides preventing the action of the air on the molten | for our readers. Before proceeding further, however, we 


metal. The steel afterwards has a fibre imparted to it | must state that the success of these boats depends on the 
by the action of rolling mills. In place of the above | adoption of certain proportions of parts which would not 
arrangement the foundation plate is sometimes placed on | form the subject matter for a patent, although the infor- 


a bogie, or loose furnace bottom, which enables it to be 
| withdrawn to receive the chill plate. 


ib 


mation on which they are based has only been obtained 
y a few individuals by much patient inquiry, and after 


The foundation plate may be faced if preferable by | many experiments. Again, certain points of detail are 
melting pieces of refined iron, steel, or hard metal on it | regarded as things to be kept secret by the warlike Powers 


until the required thickness be obtained. 


| is, steel sandwiched 


shown in Figs. 6,7, and 8. In these it will be seen that 
the wrought iron plates are fixed with the interval for the 


| steel left between them, the metal being run in after the | 
wrought iron has been brought to welding heat by the | 


Trial is also | for whom torpedo boats are built. 
being made of steel plates with tough face and back—that | of reservin; 
tween two wrought iron plates. This | pete 
construction requires, as noticed above, another kind of | them more concerning tor 
furnace, in which the plates are placed vertically. This is | been told before, it must be understood that we do not 


| 
| 


| flame obtained from the mingled gas and air supplied to | 


the furnace alternately from the flues shown in Figs. 6 and 
| 7. The metal is run in through a hole formed in a 
| refractory brick in the crown of the furnace. The plates 
| ars afterwards rolled out as in the former case. The 
| curved form necessary for turret plates may be given to the 
steel by employing a similarly curved foundation plate and 
chill, the molten steel being run in between them. 
| Sir Joseph Whitworth’s plate is on quite a different 
| principle. It consists of a solid shield of steel of softer 
nature, drilled with holes at intervals of afew inches apart, 
in which are screwed pins, or plugs, of harder steel of high 
quality. These are so closely distributed over the shield 
that a shot cannot strike it without coming in contact with 
some of them. The plate may benefit in two ways: first, 
the plugs are designed to break the projectile; second, they 
tend to prevent the extension of star cracks, on the same 
rinciple as a crack in a fire-box plate may be terminated 
by the insertion of a rivet-hole. We have recently seen a 








The propriety 

information concerning these things will be 
y our readers; and although we propose to tell 
pedo boats than has ever, perhaps, 


me ae to give information as to how a torpedo boat is to 
e built, or to explain what dimensions should be given to 
each part. 

Our double-page cut illustrates a type of torpedo boat, 
of which a pis an number have al built by Messrs. 
Yarrow and Co., of Poplar, and which have given great 
satisfaction to the purchasers. The particular boat we 
illustrate is one of two built for a foreign Government. 
She is 75ft. long, and has a beam of 10$ft., while her 
draught of water is 3ft. Her length, therefore, is 
little more than seven times her beam, a condition which 
renders the extraordinary speed which she has attained all 
the more remarkable. During a run of two hours 
she has done 17 knots, or in round numbers, nearly 
twenty miles an hour, while boats, similar in other 
respects, but of somewhat lighter scantling, have attained a 
speed of eighteen knots, or twenty-one miles an hour—an 
astonishing result when we consider the comparative short- 
ness of the craft and her considerable immersion. The 
boat illustrated is, like all other torpedo launches, built of 
steel of the best attainable quality, no other metal existin 
which would possess the requisite strength, stiffness, an 
lightness. An examination of the plan will show that the 
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hullisdecked over from end to end with a curved rifle shield, 





the plates of which are sufficiently strong to set small-arms | athwartship, just in advance of the engines. 
at defiance even at comparatively close quarters. Strictly | pump, circulating 
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The steam is condensed by a surface condenser, standing 
The air 
pumps, and feed pump are worked by a 


speaking, there is no deck on which men can stand ; a couple | separate vertical engine, running at a comparatively slow 


of wire life-lines are rigged at each side, and between | speed ; 


these a space about 4ft. 


wide forms a precarious kind of no means the case 


so that they are certain in their action, which is by 
with pumps driven ata high velocity 


menade. But it must be understood that when the | direct by the engines, while the chance of breakdown is 


tis on duty no one courts destruction by putting his | reduced should the 


foot on deck. 
An excellent idea of the general internal arrangement of 





: engines race, through the propeller, 
which is two bladed and of steel, being exposed in a heavy 
sea. The boiler pressure is 120 lb., and the vacuum is 





LONGITUDINAL SECTION OF TORPEDO BOAT. 


| well known on the Continent, we saw in 1874 gas furnaces 
| on the same plan as some working in 1841, or thirty-six 
| years ago. The gases evolved from step grates and with 
a natural draught were conducted over the fire-bridge and 
| there burnt by a blast of air, with a saving, it was said, of 
from one-quarter to one-third of the fuel—lignite of the 
neighbouring deposits—originally used. At Nothburga, 
Kessen, Ebeuau, all districts in Austria, iron of the very 
first quality has been turned out of direct-acting puddling 
furnaces, fired with lignite or peat, for a couple of genera- 








the boat is supplied by tle outline drawing above. From ; 24}in., a most excellent result under the circumstances. , tions. In England, furnaces somewhat similar in principle, 


this it will be seen that she is divided into eight compart- 
ments by seven transverse bulkheads, the forward and 


| 


Steam is supplied by a boiler of the locomotive type, 
with an enormous grate surface. The funnel is fixed at 


after compartments being used for stores, the two central | one side of the line of the keel, to be out of the way of 


compartments being occupied by the machinery, while the 
steersman and the officer managing the torpedoes are 
placed in the compartment immediately aft the engines. 
The steerman’s head projects above the deck, and is pro- 
tected by au iron truncated cone, the top part of which 
is movable like the visor of a helmet; when it is lowered 
he sees his way through a series of slots made all round 
the circumference of the cone. 

The mechanism of attack consists of three torpedo spars, 
which are made of steel in order that they may be strong 


' closed by a spring lid or cover. 


enough to pierce torpedo nets put down for the protection | 


of the ships likely to be attacked. The bow pole consists 
of a hollow steel tube Sin. in diameter and 40ft. long. 
Under ordinary conditions this rests snugly on the top of 


the curved shield, but when going into act on it is forced | 


out and lowered by a small steam engine provided for the 


purpose, which hauls on it with ropes, and is under the con- | 


trol of the steersman; the engine also raises the pole up and 
hauls it in. 
projects 25ft. from the bow, and the torpedo itself is 1Oft. 
below the surface of the water. 

The bow pole is only applicable for attacking ships at rest, 
as it is found from actual experience that, in spite of its 


When the pole is out to its fullest extent it | 


strength, it is quite unable to withstand the strain which | 


would be brought on it by the resistance of the water 
When the launch is moving at seventeen or eighteen knots 
an hour. Besides, the presence of the torpedo in the water 


would materially diminish the speed of the boat, and | 


interfere with her steering qualities, as may well 
imagined. For wnat we may term a running fight, the 


torpedo boat is provided, as we have said, with two other | 


poles, which are so fitted that they swing out from the 
side, as oars will turn in pin rowlocks. When using these, 
the boat endeavours to pass alongside the vessel which she is 
attacking, at a distance of 15ft. or 20ft. 
is then disengaged by the steersman. 

and is immediately swung round by the resistance of the 
water, and, if all goes well, comes into contact with the 


The end of a pole | 
It drops overboard, | 


ship’s side and explodes. Should the distance be too great, it 


falls astern, the polelyingalongsidelike an oar. Itcanthen be 
recovered, and used for another attempt. 
boat throughout the operation moves at full speed. 


The torpedo | 
It | 


will be seen that the use of these torpedoes is extremely | 


hazardous, unless the distance between the boat and the 
ship 1s carefully calculated. But considerations of this 
kind do not militate against the employment of a very 
ingenious expedient. So long as there is a chance of 
destroying an enemy’s ship, brave men will not be 
Jacking to try it at any personal risk. 

The torpedo itself is a steel or copper case, holding 


40 lb. of dynamite, and is arranged to be exploded by an | 


electric current, the current being closed either by the 
torpedo coming in contact with an obstruction, or at the 
‘will of the operator, on a system devised by Captain 

cEvoy, and already described in our pages. The tor- 
pedo is sometimes provided with a steel guard, which 
prevents it from being exploded by a net. 

It need hardly be said that to devise machinery which 
should propel this boat at a tremendous speed, and which 
should at the same time work without noise or the escape 
of steam or smoke, was no light task. To secure the 
‘absence of smoke, Welsh coal is used; to prevent the noise 
of the exhaust and the escape of steam, condensing engines 
are employed. These are of the vertical type, compound, the 
cylinders being respectively 10in. and 18in. diameter, with 
2% stroke of 12in. The framing is made of steel bars to secure 
lirhtness. The crank shaft makes 470 revolutions per 
minute when at full speed, the engines indicating 275 to 
280-horse power. The piston speed is thus 940ft. per 
thinute, a velocity not often exceeded. St need hardly be 
said that extraordinary care is required in designing and 
constructing machinery of this kind. Not only is it essen- 
tial that the moving parts should be balanced, but that 


the torpedo pole, as will be seen by the plan. As the 
exhaust is not turned up the chimney, which is only 6ft. 
or 8ft. long, special arrangements have to be adopted to 
obtain a draught. For this purpose the boiler is placed 
in an air-tight compartment, access to which can only be 
obtained from the deck through an opening which is 
A fan is fitted on the 
bulkhead dividing the engine-room from the boiler-room, 
and draws air partly from the wind-cowl on deck and 
partly from the engine-room, which it thus serves to ven- 
tilate and cool. This fan is driven at 1100 revolutions 
per minute by a small direct-acting engine, which runs 
without noise or heating, this being the highest velocity 
at which any engine has to our knowledge ever been run 


in regular work ; and we need hardly say that the little | 


machine is one which was not devised without some 
trouble, nor is it one quite like any other high-speed 
engine. The fan forces the air into the boiler-room in 
such volume that a pressure of about 5in. of water is 
maintained in it, which suttices to give intense combustion. 
Indeed, the coal can be burned at a greater rate per 
square foot per hour than in most locomotives. 

Such, then, is the most recent and improved engine of 
naval warfare that science has given to the world. Nothing 


short of actual inspection, however, can give an adequate | 


idea of the amount of ingenuity expended in overcoming 
difficulties and arriving at the require result. A trip on 
board such a craft, even for peaceful purposes, is sufficiently 
exciting. The sensation is very much like that which we 
fancy would be experienced by a man standing on the 
back of a “running” whale. When the screw is first 
caused to revolve the boat starts off at once at a quick pace, 
without any of that lingering to which most screw vessels 
are subject, but when, obstructions being passed, the way 
is clear, and the order to go at full speed is pronounced, 
the boat really seems to leap from beneath the feet of any 
one standing on the deck, if sé it may be called, and the 
idea imparted is far more like that of travelling on the 
foot-plate of a locomotive than of steaming in a boat. We 
recently accompanied Mr. Yarrow on a trial trip made 
with the boat we illustrate from the Isle of Dogs to the mea- 
sured mile at Greenhithe. No attempt was made to 


force the boat, the maximum pressure carried, and that | 


but for a short time, being only 801b. The wind was 


blowing hard down the river and the tide running up. The | 


result was a very heavy sea for so small a boat—a sea which 
was heavy enough tosinka sailing barge. Only one run up 
was made on the measured miles, and the speed attained 
was 2 knots in seven minutes, or 17 knots per hour. This 
velocity was maintained nearly all the way back to Messrs. 


Yarrow’s yard. The little craft took the head seas like a | 
duck, or rather, she parted them right and left, taking in | 
no water forward, and only heavy spray at. a point amid- | 


‘ships. It would appear, therefore that the launch is not 


they should be balanced in the right place and to the right | 


amount. The bearings, again, require rather peculiar treat- 
ment. In fact not only first-class material and workmanship, 
but special experience, are requisite to make engines for 
fast torpedo boats. The result in Messrs. Yarrow’s case is 
quite satisfactory, as we know from personal experience 
that at full speed these engines will run for hours together 
without a hot bearing. 


only fast but a very good sea boat—a point to which consi- 
derable importance is attached. 








DIRECI-ACTING GAS FURNACES FOR 
PUDDLING. 

Ix 186: Dr. Percy wrote :—“ The utilisation of the 
waste heat of puddling furnaces has, as far as I am aware, 
related almost exclusively to the raising of steam.” Since 
then a number of regenerative gas-puddling furnaces have 


been set to work in England and Scotland. Under this , 


heading we include not merely the Siemens furnace, but 


also the Gormau and the Ponsard direct regenerative fur- | 


naces, the Price “retort” furnace, and the Casson-Dormoy. 
With what success these furnaces have worked we shall 
not now consider. 

The Eckman furnace, which Dr. Percy attempted to 
introduce in 1848, was, in its way, complete as a gas fur- 


nace, and should have given as fair results, after some | 


modifications of detail, with Staffordshire coal as with the 
wood and peat of the iron districts of Sweden. As the 
greatest waste of fuel occurs in the manufacture of iron, it 
was natural that the first engineers who worked at gas 
furnaces should be iron makers. This was the case with 
Bischof in 1843, at the puddling furnaces at Eisenspalterei, 
near Berlin ; and the French engineer Ebelmen at Audin- 
court and Clerval. At Priivali, in Carinthia, iron works 


| such as the Casson-Dormoy and Price’s, are being slowly 
| introduced, having to encounter the usual prejudices. 
There is no doubt that, as Mr. Frederic Yates has pointed 
out, the consumption of fuel can in many cases be reduced 
| by 40 per cent. by the use of direct gas firing. The fuel is 
| saved in several directions, The first saving is that due to 
| the mere use of any gas furnace ; the second to the higher 
| temperature to which the furnace can be raised and worked; 
| the third is the facility it gives for working heavier charges; 
| fourthly, all kinds of slack can be burnt in the producer ; 
and lastly, the pigs can bé easily pre-heated in a dandy, 
and steam raised by the waste gases, neither of which latter 
processes can be carried out by a Siemens furnace. There 
is, further, a considerable diminution in the usual loss or 
oxidation of the iron, and, from this and other causes, the 
quality of the iron — from a given kind of pig is 
very much improved. 

The saving of coal due to the mere use of gaseous fuel 
| can be estimated, as in most well-constructe] gas furnaces, 
at from 25 to 30 per cent. and more. The saving obtained 
by raising the working temperature is more difficult to 
measure. The temperature at which puddling furnaces 
work must be very close upon 2000 deg. Fah., more or less, 
as that is about the heat at which pig iron melts, and the 
melting or boiling of the iron is the tirst operation. Ac- 
cording to Poncelet, grey pig of the second casting melts 
at 2150 deg. Fah., white pig iron at 1925 deg. Previous 
observers, using Daniell’s old pyrometer, have giveu 
2786 deg. Fah., but these figures are now generally ad- 
mitted to be too high.. In round figures, the very highest 
| temperature may be taken at a little above 2000 deg: Fah., 
| it is probably rather less in furnaces working badly. Now 
| it cannot be too often repeated that the heat available in 
| any furnace is clearly only the actual difference in tem- 
| perature between the atmosphere of the furnace itself and 
| the temperature of the objects it is wished to heat. Hence 
| merely an increase in its working temperature in itself at 
| once induces a considerable economy, and in the direct 
| ratio of the increase of heat over and above the original 
| temperature and the temperature the work to be done can 

bear. If the heat of the fire be only a few degrees less 

than that it is wished to impart, or if it be merely equal to 
| it, there can be no transference of heat atall. But the 
action gets to be more rapid, and hence all the more econo- 
mical, the greater the differences in temperature. 

We now return to other advantages. special to direct- 
acting gas puddling. If a mass of material, say pig iron, 
has to be heated to 2000 deg. Falf, the flame must have a 
temperature much in excess, say 2500 deg. Fah.; the gases, 
after doing their work, escape at a temperature but little 
‘less. But by using these gases to heat the air to be used 
for combustion in the next unit of tirtie, much of the heat 
that would otherwise be wasted is picked up and applied 
to carrying on the succeeding combustion. Even if 1500 
deg. were abstracted there would still remain sufficient 
heat for pre-heating the pig iron to a red heat in the 
dandy or pre-heater behind the main bed. All the attempts, 
more or less successful, at economising the fuel in the 
ordinary puddling furnace have principally consisted in 
utilising the waste gases in pre-heating the pig iron pre- 
vious to melting it on the bed, and in conducting them 
through the flues of a steam-boiler to generate steam for 
the hammers and mills. The temperature of the fire 
gases in an ordinary bofler furnace is given from direct 
experiments at about 1500 deg. Fah., at one end of the 
flue, falling down to about 650 deg. at the other. Now, as 
in the regenerative furnace the temperature of the gases 
is lowered in the regenerators down to 300 deg. and 212 
deg., they cannot be used to get up steam. 

An obvious method of saving coal consists in increasing 
the charge in the furnace, as is done more especially by 
Messrs. Whitham and Sons, Leeds, and by the Sheepbridge 
Coal and Iron Company, Sheepbridge, Derbyshire ; but, 
according to the report of the puddling committee of the 
Iron and Steel Institute, the percentage of “ loss” is consi- 
derable, sometimes more than 12 per cent.This diminution 
in the yield, no doubt, in a great measure takes place while 
the heats of 15cwt. and more are being balled, and as the 
ordinary grate is used, there is probably not sufficient com- 
mand over the smoky, neutral, or reducing flame. Under 
such circumstances there can be but little money gain by 
saving fuel in this way. As 1 cwt. of good iron is of about 
the same cormercial value as | ton of coal, a saving of 5 per 
cent. in the yield of iron in a 10-cwt, charge is equivalent 
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to a saving of half ton of coal. And one of the great 
advantages of a gas furnace, especially when blast is used 
with suitable coal; is ‘to: be found in ‘the almost “instan- 
taneous facility with which the flanie can be ‘changed from 
an oxidising to a reducing character and vice versa. Fur- 
ther, as the furnace works better, it is pussible to employ a 
more neutral flame during the balling. The puddler has 
complete control over the combustiou, and cau command 
the gases in such wise as to obtain an oxidising ora neutral 
flame, as desired. The iron is in this way also greatly 
improved in quality, Another reason for the diminution 
in the loss or increase of yield is that there are no holes 
for the inlet of cold air. It is well known that the dimi- 
nution of loss, due to the oxidation of the iron itself, has 
always for a natural consequence an attendant improve- 
ment in the quality of the product. : 

Merely from the fact that the yields are so much better, 
the puddlers soon get to like a gas furnace, as they earn 
so much more wages. And this leads to the extension of 
double furnaces, as the labour of firing is practically nil, 
with the attendant economies ‘resulting from increased 
charges, while as compared with the room taken up by two 
single furnaces there is a considerable saving in space. 

There is yet another qualification peculiar to the gas 
furnace which is found to act most favourably on the 
quality. When, in the ordinary grate furnace, iron of a 
superior quality is to be made, the grate is fixed as low as 
possible in order to keep ash and cinders from passing over 
on to the bed or hearth. Now as the gas producer is quite 
separate from the combustion chamber, there are no dust 
and fine cinders to be carried over from the grate to be- 
come mixed with and injuriously act on the iron. 





THE INFLEXIBLE. 

THE committee, consisting of Admiral Sir James Hope, Dr. J. 
Woolley, Mr. G. W. Rendel, C.E., and Mr. Froude, F.R.S., 
appointed by the Admiralty to investigate certain questions con- 
nected with H,M.S. Inflexible, have made their report. We regret 
that the pressure of other matter on our space prevents us from 
reproducing this report in full, The committee were instructed to 
consider the following questions, first, as to the possibility or 
robability of the occurrence of the contingencies contemplated 
oy Mr. Reed as being likely to happen very early in an engagement, 
namely, the complete penetration and water-logging of the unpro- 
tected ends of the ge and the blowing out of the whole of the 
stores and the cork by the action of shell fire. The committee 
reply that they ‘‘are of opinion that ‘the complete penetration 
and water-logging of the unprotected ends of the ship,’ coupled 
with ‘the blowing out of the whole of the stores and the cork by 
the action of shell fire, 1s not likely ‘to happen very early in an 
engagement ;’ further, that it is in a very high degree improbable, 
even in an engagement protracted to any extent which can be 
reasonably anticipated. Nor do we think it possible, except in the 
event of her being attacked by enemies of such prepunderating 
force as to render her entering into any engagement in the highest 
degree imprudent.” 

Question two is divided into two clauses, the first is, as to 
whether there would be any risk of the ship capsizing if she were 
placed under the conditions mentioned in the previous paragraph, 
supposing that the water ball: 


bottom of the armoured citadel? The committee find ‘‘ That, 
under the extreme conditions assumed, the ship, even without 
water ballast, would op have stability, and would, there- 
fore, float upright in still water, and we are of opinion that the 
stability that she would have in that condition, though small, is, 
in consequence of the remarkable effects of free internal water in 
extinguishing rolling, sufficient to enable her to encounter with 
safety waves of considerable magnitude. The ship under these 
circumstances, however, would require to be handled with great 
caution. The admission of water as ballast increases the amount 
of stability, and is thus of advantage as against steady inclining 
Forces } but on account of the deeper immersion it involves it does 
nt materially increase the range of the stability. When 
the immersion is such as largely to increase the depth of 
the water on the middle deck, it appears that the extin- 
guishing effect of such water become Jess vigorous, so 
that in a seaway the ship would, in the extreme con- 
dition, be safer with a moderate than with a very large 
amount of water admitted as ballast. It must be clearly 
understood, however, that we should consider the ship in a very 
critical state if reduced to this condition in the presence of a 
still powerful enemy. Her speed and power of turning would be 
so limited as to prevent her being mancuvred with sufficient 
rapidity to insure her against being effectively rammed, or so as to 
avoid a well-directed to 0; while the smal! residuum of stability 
she would possess would not avail to render such an attack other 
than fatal. Her guns would also have to be worked with great 
caution, and under restrictions imposed by the high angle to which 
their combined movements would in broadside firing heel the 
ship. We have already expressed our opinion that it is in a very 
high degree improbable that the ship would be reduced to this 
condition, even in a protracted eng ent.” 

The second clause is whether she would retain a sufficient 
amount of stability to enable such temporary repairs to be executed 
as would enable her to reach a port? The committee ‘‘think that 
the destruction, implied by the extreme condition assumed, would 
be such that nothing effective could be done in the way of repairs 
at sea under any circumstances.” 

(Question three is also divided into sections. The first is, whether, 
all points considered in so far as can be ascertained from the 
designs and calculations, the Inflexible is a safe sea-going vessel ? 
The committee ‘‘ are of opinion that in the intact condition the 
Inflexible is a safe sea-going vessel, The consideration of her safety, 
when not in an intact condition, properly falls under the investi- 
gation involved by the clause which follows.” 

The second clause is, whether, when the amount of damage to 
‘which the unprotected ends would be exposed in action, is borne 
in mind, sufficient provision has been made to insure, in all 
human probability, her safety under such conditions. ‘* We have 
first. to consider what is ‘the amount of damage to which 
the unprotected ends would be exposed in action.’ We do 
not hesitate to say that the complete destruction implied by 
riddling and gutting is so extreme an assumption that it may be 
regérded as a very highly improbable event even in a protracted 
cneseemee yet recognising the extravagance of one assumption 
does little towards enabling us to fix a reasonable one, and there 
is no sufficient basis either of actual experience or of experiment 
on which to decide what amount of damage to the ends is probable. 
Nor can we take refuge in adopting and providing for the extreme 
case as covering all others, because provision cannot be made for 
the safety of the ship in one way without prejudice to it in another, 
and to give undue prominence to any one provision for its security 
becomes a serious error where only a just balance can give the 
best general result. For example, any extension in the citadel in 
favour of the unprotected ends would necessitate a corresponding 
reduction of thickness of the armour on the citadel. To the best 
of our judgment, the condition represented under the letters ¢ or f 
in the parliamentary papers is that which might be se | assumed to 
ric Ser the greatest amount of damage the ship would be likely to 
sufferin any action. This condition represents the unprotected ends 
vompletely riddled and waterlogged, but the mattrials and cork 


ast were admitted into the double | 





remaining and adding buoyancy. Under ¢ the whole of the coal 
is assumed in place, under f it is assumed to be removed. In 
adopting it we include any state of partial removal of material 
and partial riddling, which may be regarded as its equivalent. 
We find that the ship, if reduced to this condition, would possess 
both buoyancy and stability enough to enable her to face all con- 
tingencies of weather, and to exercise all her powers, subject, how- 
ever, to the limitations of speed which may be imposed by the 
character and position of the wounds in the ends, and which might 
be very serious in the condition. The united movement of all her 
guns trom the loading to the firing position would not heel her 
more than 2} deg., and the heel due to her circling at the highest 
speed attainable would not be an element of danger. The actual 
range of her stability would be not less than 35 deg., which is con- 
siderably below the standard provisionally laid down by the Com- 
mittee on Designs, and referred to in the parliamentary papers 
submitted to us. That standard, however, requires revision by the 
light of more recent investigations of the theory of rolling. It 
would be, at any rate, inapplicable to the present case, because the 
very water-logging of the ends, which so reduces the range of 
stability, has a most remarkable effect in preventing rolling. 
Should the damage to the ends go beyond what we contemplate, 
the ship would still be in no immediate danger of being placed 
hors de combat, The transition from the condition e, in which she 
may be said to begin to have her efficiency impaired, to that 
extreme in which she must be regarded as in a-critical state in the 
presence of an enemy, is necessarily a gradual one, because it 
follows only the progress of destruction of the‘ends, and can only 
be completed with that destruction. It cannot be said that the 
armoured citadel is invulnerable, or that the unarmoured ends are 
indestructible, although the character of the risks they run is 
different. But in our opinion the unprotected ends are as well 
able as the armoured citadel to bear the part assigned to them in 
‘encountering the various risks of naval warfare, and therefore we 
consider that a just balance has been maintained in the design, 
so that out of a given set of conditions a good result has been 
obtained.” 


The preceding paragraphs give a summary of the report. In 
the report itself the committee go into details about which 
we shall have more to say. Among other points the com- 
mittee refer to the great difficulty which exists in hitting objects 
at sea just where the gunner wishes. ‘‘ Amongst the chief sources 
of error in an .action at sea are:—The motion of the attacking 
vessel, the motion of the attacked vessel, the smoke of both 
vessels, the rolling and pitching of the vessel forming the gun 
platform, the imperfect knowledge of the distance of the object 
aimed at, the action of the wind in deflecting the shot. As regards 
the error from imperfect knowledge of distance, the means of 

scertaining which at sea are at present very rude, it is to be 
remembered that the high speed at which modern ships of war 
engage causes them to change their distance with great rapidity. 


| For instance, two vessels approaching to or receding from each 


other at the rate of twelve knots vary their distance apart at the 
rate of 40ft. per second. Errors of range from this and other 
causes are, as might be expected, much in excess even of errors of 
direction, and a target which is low and wide, like the ends of the 
Inflexible, is much more difficult to hit than one which is high and 
narrow. Rifled projectiles are very devious after ricochet, so that 
if they fall short of the mark they have little chance of producing 
effect, while, if they go over, they are equally thrown away. As 


| regards the effect of the rolling of the ship upon the accuracy of 
| fire, the gun is generally fired at the middle of the roll, when the 


| deck is nearly horizontal. 





At such time the speed of the roll is 
the highest and the disturbing effect greatest, rendering ita matter 
requiring great skill and practice to make anything like accurate 
firing, even at short ranges. 

** It is to be regretted that there are no exact records of the results 
of naval firing. The custom istorecord by ocularestimate made from 
the ships from which the practice is carried on. 





Weare, therefore, | 


only in a position to say that such records as we have had before | 


us confirm, so far as they go, the conclusion we have arrived at as | 
to the improbability of a very large number of shells being planted | 
The unarmoured structures in question | 


in the unprotected ends. 
arise 9ft. above the water, and extend 7ft. below it in the tighting 


condition of the ship. Their length is about 110ft. in front and | 
in rear of the central citadel respectively. The structures to be | 


destroyed are thus about 220ft. long in broadside view, by 16ft. 
high, nearly one half of which is below the water level, and 
can only be reached by shells entering obliquely or when the 
side of the ship is partially laid bare by the action of the waves, 
Shells striking at or about the water line may rip the middle 
deck and let water into the compartment pierced, although 
it is expected that the canvas and oakum with which the 
cofferdam is charged will materially obstruct the inflow. Shells 
cannot, however, lift and blow out all the materials packed in the 


compartments except they enter very obliquely, which implies | 


long range and corsequent greatly increased inaccuracy of fire. 
The immersion of the vessel occasioned by the admission of water 
would in itself add to the difficulty of reaching and removing the 
materials below the water. Viewed obliquely or directly ahead or 
astern, one or other of the unarmoured ends would derive a con- 
siderable amount of protection from the central battery. Shells 
very rarely make large breaches where they enter the side of an 
unarmoured vessel, The process of ignition of the bursting charge, 
commenced on impact, takes a sensible time to complete, and the 
velocity of the shell being high, and but little diminished by the 
slight resistance offered by thin plating, it passes on at Jeast 6ft. to 
10ft.—corresponding roughly with a time of 1-150th part of a 
second—before actual explosion takes place. It therefore enters as 
a shot by a hole of its own figure, and not greatly exceeding it in 
size, and from the point at which explosion takes place the frag- 
ments go forward in a cone of dispetsion, expending themselves in 
indenting and cutting intervening bulkheads and the opposite side 
of the ship. The cork wall and cofferdam being only 6ft. 
thick in all, most of the shell may be expected to pass 
through them and to open in the spaces inside, unless 
striking very obliquely. The most effective armament to bring 
against the Inflexible’s ends alone would undoubtedly be one of 
numerous shell guns. In an ironclad such an armament is incum- 
patible with armour of a thickness to be of the least avail against 
the Inflexible’s guns. It must be a broadside armament, and this 
carried at a sufficient height above the water level to be worked in 
a sea way would involve an extended area of armour incompatible 
with great thickness. We cannot, therefore, conceive an enemy 
deliberately adopting the tactics of using or building such iron- 
clads with a special view to attack the unprotected ends only, nor, 
considering the difficulty of naval fire, do we think firing could be 
very successfully directed at particular portions of the ship, such as 
the ends, instead of against the ship asa whole. If called on to 
engage land forts mounting numerous shell guns, the exceptional 
range of her great guns would enable the Inflexible to choose her 
distance, and to engage beyond the range at which guns of such in- 
ferior power could strike frequently ot with effect. She could also, 
in case of need, always retire out of action, and choose her own 
time for renewing an engagement. Probably the most effective 
mode of bringing a destructive shell fire to bear on the Inflexible 
a be by a flotilla of gunboats concentrating their fire upon 
er. 


The committee compare the Inflexible, as she is, with a new 
Inflexible, having her armoured citadel drawn out in length so as 
to render her much more nearly, if not absolutely, independent of 
the pe pg ends, the thickness of the armour being of course 
reduced in proportion to its extended area. ‘' It may be assumed 
that an addition to the citadel of at least 30ft. in length would 
be necessary to satisfy this condition. The thickness of armour 
would then be in the new ship 2lin. as compared with 24in. in the 
present one, If we now suppose the actual Inflexible to meet in 
conflict the new Inflexible, both being armed with the most 
powerful guns existing, which aré capable of piercing 22in. of 





armour, the new ship with her 2lin. of armour would be in imme- 
diate danger of receiving a mortal wound by the penetration of 
her citadel, where the vital parts are so crowded together that one 
blow might be fatal, and would almost certainly seriously cripple 
her. The possibility of nltimately crippling the enemy by a 
multiplicity of slight wounds in his unarmoured extremities would 
do little or nothing practically to diminish the disparity arising 
from the fact that one ship possessed penetrable and the other 
impenetrable armour. Great accuracy of fire would only render 
it more certain that the penetrable citadel of the supposed new 
ship would be struck and pierced before the destruction of the 
ends of the other ship could be completed. In such a case the 
conclusion seems inevitable that the actual Inflexible would be 
greatly the superior vessel, and if any increase in the power of 
existing guns takes place, the same argument would induce a 
shortening and thickening of the armoured citadel walls rather 
than the reverse. Nor would there appear to be a corresponding 
loss of advantage to the actual Inflexible as compared with the 
supposed new one, in the event of her having to engage weak iron- 
elads or unarmoured vessels which might be able to bring against 
her numerous shell guns equally useless against 2lin. and 24in. 
armour, and therefore only able to attack the unprotected ends, 
because, conceding to the Inflexible the same accuracy of fire 
which must be assumed for the enemy before we can contemplate 
the fire of the shell guns destroying the unprotected ends, either 
Inflexible would have speedily planted amongst her opponents the 
few blows necessary to disable them.” 


The committee conclude with the following recommendations :— 

**1. Looking to the unexpectedly great demand on the ship’s 
longitudinal stability which may possibly ensue under the circum: 
stances referred to in p. 14, we think it deserving of careful 
consideration whether it will not be advisable to extend the cork 
chambers longitudinally to the extreme ends of the ship and 
upwards to the upper deck. 

‘*2. We suggest for consideration that the travel of the guns on 
their slides should be reduced, and that they should either be so 
placed in the turrets that they may range equa'ly on each side 
of the centre or otherwise, that a slight alteration of the distribu- 
tion of weight in the turret should be made for the purpose of 
bringing the centre of gravity of the turrets and guns over the 
centre of evolution when the guns are at the middle of their range 
on the slides. At present the inclining moment due to the running 
out of the guns is over 1600 foot-tons, and becomes a serious 
element of danger as the ship approaches the riddled and gutted 
condition. it wight by the measures proposed be reduced to little 
more than one-third of that amount. 

«3. We note that the total pumping power which the Inflexible 
will possess, including the use of the circulating pumps, is capable 
of throwing out 4500 tons of water per hour; and it is understood 
that in providing that amount of power a large increase (probably in 
the ratio of two to one) has been made in the proportion of pumping 
power to displacement hitherto adopted. 

“ Notwithstanding this increase, the pumping power is very 
disproportioned to the enormous extent of the leakage to which a 
modern ship-of-war is subject in action. The 4500 tons per hour 
might be thrown out by 200-horse power well applied, and it 
appears to us to be a conclusion not tobe admitted except after the 
most exhaustive inquiry that a ship which has at her disposal, for 
motive purposes, 8000-horse-power, should not have more than 200 
available for pumping purposes when she has been struck in a vital 
part by ram or torpedo. 

““We do not pretend to say how large a proportion of the 
engine power could be made available, but we think it right te 
draw attention to the subject, as one demanding grave con- 
sideration. 

‘4. Having expressed the opinion that future progress in the 
construction of armoured ships lies in the ad-ption of an efficient 
system of armour, combined with some celiular or equivalent 
structure, we cannot but feel desirous that the best mode of 
dealing with shot and shell in the unarmoured portions of the 
ends should be made the subject of careful and systematic expe- 
rimental inquiry. Such inquiry should embrace not only the form 
and distribution of the shells thems+lves, but also the best material 
if any, with which they might be wholly or partially filled. It is 
to be regretted that a similar recommendation of the Committee 
on Designs was so imperfectly adopted; but even the partial 
experiments made in 1873 added materially to our information, 
and so far as they went, they justified the adoption of the cork- 
filled cells and oakum-and-canvas packed coefferdams of the 
Inflexible. If, however, as we believe, the time has come when 
celtular structures must form an important feature in a ship’s 
design, the area and scope of such experiments should be greatly 
enlarged ; and we strongly recommend this subject to the serious 
consideration of their lordships. 

**5, Results which have been obtained in the course of the ex- 
periments at Torquay on the resistance of ships, show that a con- 
siderable increase of the extreme breadth of the Inflexible, if 
accompanied by a corresponding fining of the ends so as to keep 
the displacement unaltered, would, if anything, diminish the re- 
sistance of the intact vessel to propulsion at full speed. Supposing 
the ship thus increased in beam by 10ft., and the citadel shortened 
so as to retain the same perimeter and thickness of armour, her 
transverse stability would then be about doubled in the ¢ and f con- 
ditions, and in the riddled and gutted conditions would be more 
than it now is in condition e orf. Her longitwdinal stability in 
the riddled and gutted condition would be reduced 10 per cent.; 
but would not be diminished in condition e and scarcely appre- 
ciably so in f. The increase of beam would also add to the area of 
the citadel in a horizontal plane, and thus increase the buoyancy 
in the riddled condition. 

“We note that the beam of the Inflexible was limited by thé 
consideration of the width of the docks available for her repair, 
but we doubt if this consideration ought to outweigh the great 
advantages which a further increase of beam would give to vessels 
of the Inflexible type. We are the more inclined to doubt it 
because, at present, docks capable of accommodating vessels of any 
breadth can be constructed of iron rapidly, and at no serious cost 
in comparison with that of such vessels as the Inflexible. 

** We, therefore, in conclusivn, desire to bring under the very 
serious consideration of their lordships the necessity, before pro- 
ceeding with the construction of more vessels of the type of the 
Inflexible, of thoroughly investigating whether, by more beam, 
their safety may not be largely increased without impairing their 
speed and efficiency, 








Society OF ENGINEERS.—At the twenty-third annual general 
meeting of the Society of Engineers, held on Monday last, the 
10th December—Mr. Thomas Cargill, President, in the chair—the 
following gentlemen were balloted for and duly elected as the 
council and officers of the society for the year 1878, viz. :—As 
President—Mr. R. P. Spice ; as Vice-Presidents—Mr. C. Barnard, 
Mr. J. Bernays, and Mr. T. Porter; as other members of council— 
Mr. J. Church, Mr. F. E. Duckham, Mr, F. W. Hartley, Mr. C. 
Horsley, Mr. A. Rigg, Mr. J. Walker, Mr. S. Cutler, and Mr. L: 
Perkins; as Honorary Secretary and Treasurer—Mr. Alfred Wil- 
liams ; and as Auditor—Mr. W. Bennett. It was announced by 
the President that the following premiums had been awarded by 
the council for papers read during the year, viz.:—To Mr. J. W. 
Pearse, for his paper on the ‘‘ Mechanical Firing of Steam Boilers ;” 
to Mr, Alfred LeGrand, for his paper on ‘‘Tube Wells ;” and to Mr. 
Ralph H. Tweddell, for his paper on “ Direct-acting Hydraulic 
Machinery.” Votes of thanks were unanimously accorded to the 


President and council for 1877; to the Honorary Secretary and 
Treasurer, Mr. Alfred Williams; to the Acting Secretary, Mr. 
Perry F. Nursey; and to Mr. T, H. Martin and Mr, W. 8S. Wilking 
for acting as scrutinéers of the balloting lists, 
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THE SMITHFIELD CLUB SHOW. 


ENGiNgERS and agriculturists who go to Islington this year, 
and expect to find new machinery and novel inventions in the 
Agricultural Hall, will be disappointed. Not many years ago 
something at once new and ingenious might be found at the 
stands of almost every agricultural engineering tirm, but this is 
the case no longer, aud we find engines and mills and imple- 
ments of stereotyped patterns shown time after time ; and thus 
the work which we have to perfurm in connection with the 
Smithfield Club Show Lecomes less and less, for we cannot think 
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hauling drum is very useful, not only for getting heavy loads, or 
even the engine itself, out of difficulties, but for raising heavy 
weights with the aid of a tripod sheers, or “three legs.” 
Messrs. Fowler, of Leeds, show a 14-horse power ploughing | 
engine and a 6-horse power agricultural traction engine, intended | 
for driving a thrashing machine and straw elevator. It is fitted | 
with a hauling drum on the jack-in-the-box gear, like the evgine 
referred to in the preceling paragraph. In all Messrs. Fowler's 
engines wrought iron brackets are used to carry the gearing, into 
which the brasses are very accurately fitted. We have had | 
occasion before now to speak of this very excellent arrangement, 














FOWLER'S TRACTION WHEEL. 





iii ee | | 


ay | 


fem 
usa ALA 





ROBEY'S TRACTION WHEEL. 


that our readers care much to read that “ Messrs. Jones exhibited 
their usual excellent collection of portable engines,”’ or that “we 
noticed two of the admirable thrashing machines for the con- 
struction which Messrs. Robinson are celebrated, at their 
stand.” Our duty lies in reporting progress, and if none exists 
to be recorded, then we cannot do better than remain silent. It 
would not be right, however, to assume that as regards the pre- 
sent show nothing worth saying remains to be said. Although 
there are few novelties, there are some ; and indications are not 
lacking that the engineers who annually meet at Islington to 
display the production of their workshops are not only willing 
but able to advance towards that ultimate perfection which will 
perhaps be reached in the course of four or five generations. 
One of the most prominent features of the present show is the 
excellence of the workmanship of almost every article displayed. 
Even firms making cheap engines, the workmanship of which 
was at one time as bad as it could be, have mended their ways; 
and it would be more difficult to find now in the stands of these 
gentlemen a really bad engine than it would once have been to dis- 
cover one which possessed a single excellent feature in design or 
workmanship. This we regard as being very satisfactory. After 
all, it is just as cheap to make a good engine as a bad one, if 
only the maker understands his business and possesses the requi- 


7 
of 


site tools and experience; and no doubt among the other | 


things learned 
inferior gC 0ds 


at ‘Islington is the important lesson that 
g cannot be sold at any price if excellent 
articles of the same nature can be had for about the same 
cost. We once saw two engines side by side; the price of 
one was £30, the price of the other £35. The latter was 
deplorably bad, the former very good both as regards design and 
workmanship. We may rest assured that the exhibitor of the 
more expensive engine learned a lesson which he never forgot 
during the week of the show. As regards novelties, it is not 
wonderful that they are not produced. Trade is too bad, and 
engineers are well satisfied if they can sell what they have heen 
making for years, without endeavouring to stimulate the public 
which ought to buy, with new devices, to produce which ccsts 
money, and involver.a form of speculation. Every novelty is a 
speculation. and there is not much to encourage any one just 
now to risk money in that direction. 

There can be no doubt that the demand for portable engines 
for home use is falling off, and that one for self-propelling or 
traction engines is starting up in its place. We have fully con- 
sidered this phase of an important branch of trade in our im- 
pression for October 12th, and we need not further refer to it 
here, except to say that a 6-horse power self-propelling engine 
appears to be just what is wanted at present. We were, there- 
fore, not a little surprised to find that not a single specimen of 
the self-propelling engine was exhibited, although there is a very 
fine display of traction engines. 

The Reading Ironworks Company have broken new ground in 
this direction, and exhibit a traction engine for the first time. 
The engine is a very well-made, strong, and useful machine, 
greatly resembling the well-known engines built by Messrs. 
Fowler of Leeds. The fire-box has a semicircular top, and by a 
neat expedient the weigh shaft of the reversing gear is carried, 
as are the safety valves and water filler, by the cylinder, which 
is steam jacketted ; by this means fewer holes are cut in the 
boiler. There are several excellent features about this engine 
which render it worth an examination, which it may easily fail 
to obtain, as it is stowed away in a dark corner where it is not 
easily distinguished from a portable engine. The firm also 
exhibit a nicely arranged 4-horse power vertical engine and 
boiler combined, the former being the first engine of the 
design and power named shown by the firm. Several of the 
admirable spring pulleys invented by Mr. Mackie will also be 
found at the stand. We have already illustrated them. 

Messrs. Burrell, of Thetford, show a traction engine almost 
identical with that exhibited at Liverpool, and recently illus- 
trated in our pages, the most noteworthy feature of difference 
being that the hauling drum is fixed to the jack-in-the-box 
gear instead of on the shaft, as in the Liverpool engine. This 


which continues to give perfect satisfaction, We see that the 
old idea of a portable farm railway is being revived, Messrs. 
Fowler exhibiting a model of one patented by M. Decauville. 
One of the traction engines is fitted with an arrangement of 
wheel treads, which we suggested some years ago in this journal 
as being cheaper and on the whole better than the ordinary 
twisted strips. The sketch above illustrates the arrangement, 
and renders it intelligible without furtber description. 

Messrs. Robey and Co., of Lincoln, showed a new vertical 
engine which is at once so simple and nea* that it deserves some- 
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thing more than a passing notice. 
accompanying engraving. It can be, and is shown, combined with 


S$ VERTICAL ZNGINE. 
We illustrate it in the 


standard well spread at the base. The main crank bearing is 
cast in one piece with the standard, so that great solidity is 
secured, and the upper end which forms the cylinder cover and 
the guide for the piston rod being all tooled at one operation, 
perfect accuracy of adjustment is secured. The crank disc and 
shaft are forged solia out of scrap iron, thus enabling a less 
thickness to be used, and the cylinder and slide valve centre to 
be brought closer together. The base plate is much larger 
than usual in this class of engine, and forms a very effective 
water heater, as well as a good sized tank. ‘The upper surface 
is formed into a well for the oil, and all bearings drain into it, 
A high speed governor is fitted to the engine, and is arranged 
to work an equilibrium valve instead of the ordinary 
throttle valve. The whole is carefully balanced, and the 
governor is easily driven by a small round cord, and its 
action is very sensitive. Messrs, Robey also exhibit a trac- 
tion engine fitted with a somewhat novel form of travelling 
wheel. This wheel is similar in general design to the one exhi- 
bited five years ago, since which time we understand that several 
ot them have been at work very successfully. In this wheel, as 
will be seen from the cut, india-rubber cushions are inclosed in 
hollow steel shoes, which are held to the rim by wrought iron 
stumps in such a way as to allow them to play radially about 





TURNER'S HORIZONTAL ENGINE. 


iin. The improvements recently introduced consist in fixing 
the stumps in the way shown, so as to permit any of the shves 
to be taken off and replaced without any further tools. 

Messrs. E. R. and F. Turner exhibit a newly-designed engine 
of small power, which may be used either as a vertical or as a 
horizontal engine by the addition of a pair of pedestals easily 
attached. These are called the “Gyppeswicke ” engines, the 
ancient name of the old town in which the makers have so long 
been established, and are of a very superior design. These 
engines we illustrate here. The form of the details is 
similar to that of the engine described by us in THe ENGINEER 
of the 13th of October, 1876 ; all the proportions are well con- 
sidered, and the exterior design is one which secures great 
strength and rigidity with neatness of form, while all the parts 
are easily accessible. The very neat arrangement of the governors 
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enclosed in a globular case, and that by which the throttle valve 
acts also as the stop valve, are applied to both horizontal and 
vertical engines. 

The engines exhibited by Messrs. Ruston, Proctor, and Co., 


| are characterised by their usually thoroughly good design and 


first-class workmanship. Thetraction engine which we favourably 
noticed in our report of the last show at Islington, has met wit! 

much favour, and their fixed horizdntal engines have been 
slightly modified in points of design. These engines are 
fitted with stay rods between the cylinder and brackets, of 
considerable strength, so that these form the upper members of 











a vertical engine, from which, however, it is entirely indepen- | a girder of which the bottom member is the cast iron bed plate. 
dent. ‘The cylinder is carried, as will be seen, on a cast iron | Great rigidity is thus secured, and the advantages in this respect 
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are obtained with the additional advantage that the power may 
be taken off from either or both sides of the engine. The same 
firm show an improvement in their portable engines in the form 
of an attached water tank and a steam water lift similar to that 
attached to their traction engines. 

Messrs. Shand, Mason, and Co. exhibit a new form of steam 
fire engine called the “ Volunteer,” which, as its name indicates, 
is specially constructed for the use of volunteer fire brigades, 
the great object desired in such case being lightness for rapid 
transit, and simplicity in working. To obtain the first of these 
objects all unnecessary material has been dispensed with, while 
all essentials have been retained. The whole machine with its 
running gear for a pair of horses weighs a little over one ton, 
and has space for hose, suction pipe, and all necessary tools and 
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apparatus, with sitting room for firemen. The engine is placed 
vertically behind the boiler, and consists of a single double- 
acting water cylinder having valves which can be taken out for 
examination or renewal, and replaced in two or three minutes. 
The crank for circular motion is retained, as in all Shand, Mason, 
and Co.'s steam fire engines, and in nearly the whole of the 
American ones. The arrangement of feed pump is extremely 
simple, and such so that water may be taken in its passage 
through the hose, or by means of a flexible tube, from any other 
supply, the same tube, by a special arrangement of the regulating 
valve, supplying a jet for cooling ashes, &c. The boiler is on 
Shand, Mason, and Co.’s inclined water tube system, which they 
now apply to all their engines, and has a furnace door behind 
for use in travelling, and one at the side which is found to be 
more convenient for stoking when at a fire. The whole is 
mounted on light wrought iron framing with springs and high 
wheele. One of these engines has just been supplied to the 
city of Hamburgh, The weight of this engine, as stated above, 
is just over a ton, being less than that of many manual engines, 
while the machine is equal in continuous working power to three 
of them. An illustration of this, probably the lightest steam 
fire-engine of the power yet made, is given above. 

Messrs. Clayton and Shuttleworth show a four-horse horizontal 
engine, so beautifully got up that it ought to be covered with a 
glass case. It is certainly the most dainty bit of workmanship 
we ever saw. The firm also exhibit a six-horse traction engine, 
which embodies nothing new. They appear in the lists with a 
ten-horse power straw-burning portable engine, the main 
feature in which will be best understood by a glance at the 
annexed sketch, from which it will be seen that a projection 
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CLAYTON AND SHUTTLEWOKTH's STRAW BURNER, 


some 8ft. or 4ft. long is attached to the back of the fire-box. 
This has a water space all round, and is subjected to the boiler 
pressure, It has a grate and a bridge. In the place where the 
ordinary grate ought to go there is nothing, the fire-box being 
utilised as a combustion chamber. The fire door slides up and 
down, and is worked by a treadle and balance weight. The 


SHAND AND MASON’'S LIGHT FIRE ENGINE. 


straw is thrown on to a kind of table behind the fire-box, and 
is put into the furnace by a man with a pitchfork. We are 
informed that the arrangement is very successful. 
_ Few engineers have worked more energetically to introduce 
improved systems of working wrought iron plates than Messrs, 
Garrett, of Lieston. Long since dissatisfied, on the one hand, 
with the ordinary system of working fire-box and other plates 
by hand, and certain, on the othez, that much might be effected 
by the use of improved mechanism to develope the use of plate 
iron structures where forgings have hitherto been employed, 
Messrs, Garrett adopted hydraulic apparatus, with very excellent 
results, A fire-box with a corrugated top, exhibited by the firm 
this og at Islington, will show how excellent workmanship 
. These fire-boxes have now been at work for some time, 
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and we understand that in every case they have given the most 
satisfactory results. One great advantage about them is, that 
they are much lighter than the ordinary fire-boxes, as there are 
no bridge stays; and another is, that there are no bolt holes to 
originate cracks. We have already illustrated one of these 
fire-boxes, so that their construction must be well known to our 
readers. Messrs. Garrett also exhibit a well-designed semi-portable 
engine, which we illustrate on page 426. The cylinder is 114in. 
diameter and 14in. stroke ; it is intended for a working pressure 
of 75 1b. on the square inch, and for a speec of 130 revolutions 
per minute. The grate is of extended area for the consumption 
of saw mill refuse or other inferior fuels ; the governors are of 
extra power for the certain and rapid regulation of the throttle 
valve under variable and heavy work ; the crank shaft is sup- 
ported by plummer blocks fitted with a good saddle of large 
| surface, much attention having been given to the question 
of strength and durability, without that rigid observance of the 
| question of weight, or rather lightness, which is one of so much 
importance in the design of a portable engine properly so called. 
The fire-box has a corrugated crown plate, and the engine is 
shown without a lid to the manhole for the better exhibition of 
the roof. The fire-box end of the boiler is supported upon an ash- 
pan having sides and bottom rivetted water-tight to a Z iron 
| frame by means of which the bottom plate is kept clear of the 
ground and preserved from rust, and the smoke-box end rests 
with the turn-plate upon a bridge across an open circular feed- 
water tank, into which the suction and return hose from pump 
and water-heater respectively can be introduced after the 
manner common to portable engines. This open tank is 
of great service where water is bad and boiler fluid requisite. 
Provision is made for fitting the engine with wheels if necessary, 
This is a well designed, serviceable engine, very simple, unlikely 
to get out of order, and although not so ornamental as the semi- 
portable engines made by several firms, none theless competent, 
we imagine, to do good work for long periods, even in places 
where skilled labour for repairs cannot be had readily, if at all. 
| A neat little four-horse portable engine, exhibited by the same 
firm, is principally remarkable for the use made of plete iron in 
the const: uction of the fore carriage, which, as will be seen from 
the i/lustration, page 426, consists of a steel plate, fin. thick, dished 
up to shape by hydraulic machinery. The whole affair weighs but 
501b., while the cast iron fore carriage which it replaces weighed 
/2ewt. 1 qr. 19]b. This represents a saving in weight of nearly 
| 2ewt. in one item alone. It is probable th.t with the light fore 
| carriage and corrugated fire-box the Leiston engines are the 
| lightest in the market, The traction engine shown by the firm 
is almost the same as that shown at Liverpool. The boiler 
plates are of steel, and Messrs. Garrett inform us that they have 
no trouble with this material. 
| As bearing on a question of much interest, namely, the merits 
| of jacketted and unjacketted cylinders and various degrees 
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of expansion, we may say that Messrs, Garrett inform us 
that they find the best arrangement, commercially speaking, 
in the case of such engines as the semi-portable we illus- 
trate is to cut off the steam at half-stroke, and not to 
jacket the cylinder, as “the almost inappreciable advan- 
tage gained by the use of a jacket in a high speed short 
stroke cylinder in which the steam is cut off at half-stroke, and 
in which it is almost impossible to jacket the covers, by no 
means compensates for the complication, additional steam joints, 
extra weight, and risk of imperfect castings which the arrange- 
ment entails. Moreover, in the engine which we are now exhi- 
biting the fire-box is specially arranged for the consumption of 
wood refuse, so that it is really not a question in this case of high 
economy of fuel, and one would by no means be justified in it to 
adopt so complicated and undesirable an arrangement as a steam 
jacket for the sake of a few shovelsful of refuse per diem, of 
which the owner would most likely be very glad to see the ashes.” 
There is no dovbt much force in the preceding extract from a 
letter which we have received from the firm, which is strength- 
ened by the fact that no such thing exists in a generally avail 
able form, if it exists at all, as definite information concerning 
the advantage to be gained by the use of a steam jacket in 
portable engines. Itis quite time that some of our leading 
agricultural engineers took the matter up and carried out some 
really exhaustive experiments which would set the matter at 
rest. 


Messrs. Davey, Paxman, and Co., of Colchester, showed a 
portable engineand a vertical engine, 
which require no word of praise at 
our hands. A novel feature in the 
portable engine is Pethold’s device 
for preventing the escape of sparks, 
which is very simple and ingenious, 
and, we are told, so effectual that 
the German Government advocate 
its adoption in all portable engines. 
The base of the chimney is a casting 
lined for a height of about 18in., 
with a cylinder of sheet iron, closely 
punched with holes about jin. dia- 
meter. A portion of the exhaust 
steam is led into the annular space 
which exists between the casting 
and the perforated liner, and the 
result is that the steam crossing the 
chimney in a myriad of streams, 
creates a kind of.cloud in the lower 
part, which suffices effectually +o 
extinguish the sparks. At this 
stand will also be found a new and 
promising implement, namely, an 
apparatus for equally spreading 
manure from a farm cart. We 





! could not hope to make the construction of this machine 
i clear without a drawing, which we may publish in an early 


impression. 
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BURGESS AND KEY’S MOWER AND REAPER FINGERS. 


Messrs. Marshall and Sons, of Gainsborough, have, before now, 
done good work in the way of horizontal engines, They, this 
year, show one of an entirely novel design, embodying many 
excellent features. We must reserve further notice of it until 
we can illustrate it. They also show a new wrought iron fore- 
carriage of excellent design. 


Reference must also be made to the excellent 8-horse power 
traction. engine exhibited by Messrs. J. and H. McLaren, of 
Leeds, the general arrangement of which is similar to that 
illustrated in THE EncInerr of the 6th April last, but in which 
several improvements have been made in matters of detail. A 
long stroke pump is adopted, which is fixed inside the frame 
plate carrying the motion, and where it is, nevertheless, accessi- 
ble for packing and examination. It is worked off the crosshead, 
and has a stroke equal to that of the engine, viz.,12in. The 
plunger is fin. diameter. By most of those familiar with the 
working of locomotives, a long stroke pump is considered to 
possess many advantages over a short one for high pressures. 
The intensity of the shock, and the wear on the valves, is gene- 
rally less, and it is thought that less trouble is experienced in 
the working of pumps with long stroke. A winding dium is 
fixed on the main axle, so that the engine can be used as a 
stationary engine for hauling timber out of gorges, or moving 
heavy loads in positions where the engine could not be conve- 
niently attached. 

Messrs. Nicholson and Sons exhibit some of their well-designed 
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and finished vertical engines of small power, and Messrs. Hemp- 
stead and Co. also show some of their well-made engines of this 
class, 

Messrs. Howard have devoted themselves to the rather difii- 
cult task of reducing the width of their traction or “ farmer's” 
engine. This is a point of much importance, and more especi- 
ally in districts where narrow roads make it difficult to turn the 
engine through ordinary gateways into fields. The narrowing 
has been accomplished with two or three sizes of these engines, 
and is to be effected with all. 

Messrs. Aveling and Porter, of Rochester, show two traction 
engines, one for ploughing. These are fine, well-finished 
machines, but they present no new features. 

Messrs. Ransomes, Sims, and Head, of Ipswich, make a much 
smaller exhibit this year than usual. The firm have constantly 
over-crowded their stand so that nothing was seen to advantage, 
and the change is for the better,and might be followed by 
other firms with manifest advantage. A 14-horse power port- 
able engine with expansion gear deserves notice, because it is 
claimed for it that in regular work it consumes but 3°75 Ib. of coat 
per horse-power per hour. All the engines made by this firm are 
speeded higher than usual. The 8-horse power, for instance, being 
run at 140 instead of 120 revolutions per minute. A 6-horse power 
traction is also shown at this stand, almost identical with that 
exhibited last summer at Liverpool, and fully described at the 
time. 
gear, of which we shall have more to say at another time. 
Messrs. Ransomes, Sims, and Head show a new horse-rake which 
has been specially brought out to compete with American rakes. 
It is well known that these last are composed principally of wood, 
and that they possess some peculiarities which commend them to 
farmers. Messrs. Ransome’s rake is made of iron and steel, and 
embraces all the good features of the American rake, and is sold 
at precisely the same price. This is a praiseworthy attempt to 
defeat competition legitimately, and can hardly fail +o succeed, 
because an investment in an iron rake must be better than an 
investment in a wooden rake, because the former is sure to last 
longer than the latter. 

Mr. W. Allchin, of Northampton, exhibits a ten-horse portable 
engine of substantial design and workmanship. The boiler is 
well made, and the parts of the engine generally are arranged 
with a view to accessibility of adjustment. Attention is paid to 
the quality of the iron used in the cylinder, so as to secure a 
hard-wearing surface, and also to the alloy used for the different 
bearings, a metal of a different degree of hardness being used in 
the connecting-rod, crank shaft and eccentric brasses, the first 
being the hardest. 

Messrs. R. Waygood and Co., of Falmouth-road, London, 
exhibit two exceedingly pretty and well-designed little vertical 
engines, one known as the “Gem” being combined with a 
vertical boiler. These are made to 24-horse power, and we have 
seen no design which appears to be more suitable for small 
engines. The workmanship is very good indeed. 

Messrs. Wigzell and Halsey exhibit several of their very neat 
little yacht engines, which we shall illustrate next week. 

Messrs. Wallis and Steevens exhibit a newly designed 8-horse 
power traction engine, which steamed up to the Agricultural 
Hall from their works at Basingstoke. It is of substantial design, 
and exhibits a careful attention to the requirements of engines of 
its class. We shall say more of this engine shortly. 

Several other makers exhibit engines and boilers of various 
kinds and of substantial make, and we may mention those of 
Messrs. Jeffrey and Blackstone, Mr. J. J. Lane, Old Ford-road, 
London ; Mr. J. D. Penfold, of Rugby ; Messrs. Tangye Brothers, 
Birmingham ; and also Outridge’s “box engine,” exhibited by 
Mr. A. P. Postlethwaite, of Egham, an engine of novel design, 
and one’to which we shall refer on another occasion. 

The Nottingham Malleable Iron Company exhibit some of 
Hart’s injectors, which combine simplicity with reliability in 
working. They will lift, it is stated, and force water at compara- 
tively low pressures, and the parts are easily accessible. One of 
these injectors is shown attached to one of the traction engines 
made by Mr. F. Sage, of Kings Lynn, who has adopted them on 
account of their simplicity and certainty in action. 

In thrashing machines all the principal makers exhibit speci- 
mens of their machinery. The number of manufacturers does 
not increase, and it would seem that the almost endless experi- 
ment and tentation which is involved in attaining excellence in 
the construction of thrashing machines is the principal element 
in deterring many from entering in the list of competitors. 
Thus, while the number of makers of engines, especially of 
the smaller sizes, has doubled or trebled during the past few 
years, the thrashing machine seems rather to repel than attract 
makers. 

Messrs. Ruston, Proctor, and Co., exhibit one of their machines, 
fitted with the safety self-feeding attachment, in which they have 
made some modification by which it is simplified. The upper 
toothed roller is enlarged, and only one small roller is used to 
direct the movement of the corn upon the platform towards the 
upper roller, by which it is delivered on to the drum. 

Messrs. Nalder and Nalder show several improvements in their 
machines. The plummer block on the driving end of 
the drum shaft is fitted with set screws at both sides and 
adjusting blocks behind the brasses, by which* the latter 
may be removed without the necessity of lifting the drum, 
a point of considerable value as a means of avoiding much 
trouble and loss of time. In the second dressing apparatus, 
a new arrangement of the hopper leading to the barley awner 
gives the means of either passing the corn through the awner 
only, or through both awner and whitecoater, and then on to 
the dressing sieves; or, as in the case of beans, peas, or wheat 
with a quantity of smut, can be passed direct from the elevators 
on to the second dresser, without going through the awner or 
whitecoater at all. If desirable, the corn can be sent direct into 
the sack from the elevators. On the delivery end of the awner 
is fixed a valve, connected to which is a weighted lever and 
handle brought to the outside of the machine immediately over 
the hand of the man attending to the sacks, and who can 
regulate the pressure in the awner at pleasure, without stopping 
the machine, or going on the top of it; or he can release it 
entirely in case of stoppage. The seeds taken out by the second 
dresser are now delivered into a sack, instead of falling, as before, 
on the ground. Another improvement is connected with the 
Wilder’s patent self-feeder—which is adopted by Messrs. Nalder 
—the shaking boxes of which they now carry by wood springs 
instead of iron rockers, and by which greater smoothness in work 
is secured. 

Messrs. Garrett have made some improvement in their well- 
known machines, and several other machines are deserving of 
notice on account of their general completeness in arrangement 
and of good workmanship, but we must pass them by. 

In reaping and mowing machines a great deal of competition 
has had a most salutary effect in stimulating makers to produce 
machinery answering every requirement of the farmer. Almost 
all or perhaps every want has now been satisfied; but when we 
consider the enormous amount of invention and mechanical 
ingenuity which has been expended in arriving at this result, it 


One of the engines is fitted with an automatic cut-off 
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must be admitted that there is reason for some sympathy 
with the makers who have been most instrumental in 
this, and who would desire to be able to rest a year 
or two, without the great expense and anxiety which 
accompany the continual trial and experiment which even 
the apparently trifling modifications entail. The men, how- 
however, who do most yood are not those who, having arrived at 
a tolerably good machine, are satisfied with and desirous of con- 
tinuing its manufacture with profits unsullied by the troublesome 
experiments which competition enforces, but those who manu- 
facture with an eye to world-wide excellence, as well as profit. 
There are probably not so many heads of firms now existing who 
delight as much in their achievements as in their profits, but 
some yet remain. 

Messrs. Burgess and Key exhibit a very valuable improvement 
in what may be called the cutting parts of their machines. The 
cutter bar is made very much as usual. The fingers are of 
wrought iron and are rivetted to the cutter bar, but they are 
made without the jaw or cutting edges, as shown on page 423, 
in which A is the wrought finger, and B the cutter bar, to 
which it is rivetted. The cutting edges are provided, by making 
jaws of steel separate from and one for each finger, as shown at 
C, and which are rivetted on to short bars, as seen in section at 
D, insets offour. By this means the jaws may be taken out and 
themselves sharpened or their edges squared, so that they may 
properly perform their function of the lower blade of a series of 
shears. They are simply dropped into their places in which 
they are held by the knife bar and knives, which are themselves 
held and guided by a single bar E ing five guiding 
projections, which not only guide the knife, but at the 
same time engage with the hooks F on the cutter bar. One 
screw bolt in the centre of the bar E is thus all that it is 
necessary to remove to release the cutting portions of the finger 
pieces, the knife bar-guides, and the knife bar itself, of course 
not including the connecting rod pin. The fingers are thus 
separate from the cutting edges and their bending does not 
interfere with the working. The advantages of this arrange- 
ment are so obvious that we need not dwell any further upon it. 
The “‘ Regulator” reaper, by means of which any number of the 
rakes may be made to act as rakes or dummies, and by which 
the machine may be set either while running or before entering 
upon work, so as to suit any condition of crop, has, we find, 
realised the very favourable hopes which we expressed when 
commenting upon the arrangement last winter, one machine 
having cut 411 acres without a single breakage. 

Messrs. J. and F. Howard also show some improvements in 
detail in their reaping and mowing machines. Facility in 
removing the knife is secured by jointing a portion of the guide 
near the connecting rod, and which being turned up, permits the 
release of the knife without taking the guide off. A valuable 
improvement also consists in the use of a hollow crank shaft and 
disc and crank pin, the first bolding a large quantity of oil, 
which is conducted to the bearings as required. This shaft 
carrying the highest speed bearings is thus most effectually 
lubricated for several hours when the reservoir is once filled. 
The open gearing fitted to these machines, though not new at this 
show, is worth notice. 

Messrs. Samuelson show several of their well-known machines, 
the knife bars of which are held by clips which prevent their 
removal in a very short space of time. Some simplification has 
been made in the mechanism for controlling the racks in the 
self-racker reapers, and by a new arrangement of parts in their 
machines the swivel wheel on the off side of the platform is 
replaced by a wheel on a fixed slide. 

Messrs. D. M. Osborne and Co. show one of the “Kirby” 
American self-raker machines, with automatic rake controlling 
gear, and also possessing a point of importance, namely, the means 
of raising or lowering the outer end of the platform as well as 
that near the driving wheel, without getting off the driving seat. 

Messrs. Harrison, McGregor and Co., show several of their 
reapers and mowers, which, owing to their really good design 
and workmanship, bave already secured a position in the first 
ranks of the most successful machinery, though the manufac- 
turers have but two or three years entered the list of compe- 
titors. Their self-raker reaper recommends itself on account 
of its superior simplicity. 

Messrs. Andrew Handyside and Co., of Derby, are, as far as 
we observed, the only new makers of mowing and reaping 
machines. They are making machinery under the patents of 
Mr. J. E. Phillips, which secure several important points of con- 
struction. The machines are simple and well made, and include 
the mounting of the machine on springs, and the very effectual 
method of oiling the principal high speed bearings which we 
have illustrated on page 23 of the present volume. 

Messrs. Hornsby and Sons, W. A. Wood, Picksley, Sims, and 
Co., are among the exhibitors whose machinery we must pass, 
through want of space, without further notice. 

Amongst the haymaking machines and horse rakes we find 
but little calling for special remarks. The number of makers 
of this class of machinery is now so great that a better class of 
work is forced upon all except those who have always turned 
out a well-finished implement. 

Messrs. W. N. Nicholson and Son exhibit several of their 
excellent haymaking machines, in which a valuable improvement 
has been made in the form of spring, by which the fork head is 
held in either position. The usual leaf spring is discarded, and 
a spiral spring enclosed in a box and doing duty under compres- 
sion is used in its place. The usual knuckle joint presses against 
a flat bar, which is fixed in the place of the flat spring. This 
bar is attached to the spiral spring referred to by a bolt which 
passes through both. When the knuckle on the fork-head presses 
against the bar the latter through the bolt presses the spring in 
its box, and so gives the fork the pressure which makes it seek 
one or other of the flat surfaces of the knuckle. This form of 
spring is much better than the flat leaf, as the hardening is more 
likely to be uniform, or even if not, its range of elastic 
flexure without permanent bending is greater. 

Messrs, Howard have introduced some improvements in their 
machines, and have added a seat forthe driver. The opinion 
seems to be gradually gaining ground that it is after all economy 
to reduce the hardest of the labour of the farm operatives as 
much as possible. The old idea that to make things easier for 
the men was only productive of laziness, seems to be giving way 
to the idea that if a man’s load is lightened he can work faster 
or longer. The same firm show an excellent arrangement of 
Anglo-American horse rake. This, like the implement exhibited 
by Messrs. Ransomes, is a combination of American lightness, as 
far as consistent, with English strength of design. The frame- 
work is of wood; the teeth, of I section steel, are taper in both 
transverse dimensions—the wheels are of large size, both hand 
and foot manual delivery, and also the automatic or power delivery. 
It is further produced at a price which, we should imagine, 
would defy American competition, even with their more fragile 
implements. 

Messrs. Nicholson and Sons, Messrs. Jeffery and Blackstone— 
late Ashby and Jeffery—Mr. R. Boby, and others, are amongst 
other exhibitors in this class, the first mentioned exhibiting a 





rake with au arrangement by which the slack between the horse- 
rake teeth joints, caused by wear, is easily taken up. 

Amongst the ploughs we notice what seems to be an excellent 
and ful arrang it of one-way plough, made under 
Murrison’s patent by Messrs. G. W. Murray and Co,, of Bantt. 
The right and left-hand turn furrow are mounted on a frame, in 
the centre of the upper part. of which the beam and handles are 
pivoted on a horizontal pin and secured by a catch, by which 
the release and refixing of the beam when turned round is 
most easily effected. 

Messrs. Howard show a new light double-furrow plough, into 
the construction of which steel freely enters. The second or 
outer body is mounted upon a short separate beam, and is united 
to the main beam by distance screws and by the wheel fasten- 
ings. The arrangement is good and simple, and is such that the 
conversion from a double into a single, or single into a double 
plough is effected in a very few minutes. 

Messrs. Hunt and Tawell show some new food-preparing 
machines, amongst which we may specially mention an exceed- 
ingly neat and economical little pulper, which the makers call the 
Gem. This firm is manufacturing the Biddell food-preparing 
machinery, and in a style which maintains the character of the 
machines as for so many years manufactured by Messrs. Ran- 
somes, Sims, and Head. 

Mr. J. D. Pinfold exhibits one of his conical bur stone grist 
mills, which perform a great deal of work at little cost, and in 
which readjustment and redressing is easily performed. ; 

Among the small exhibits one worth notice was the Blenheim 
borse tail shears, shown in the annexed cut, and manufactured by 
the Henry Rifled Barrel Company, Hoxton. The tail is inserted 








HORSE-TAIL CLIPPER. 


in the opening made by raising the jointed clip, this last is 
closed and holds the hair tight, when a motion of the hands bring 
the shear blade into action and cuts the tail squarely across. 

Messrs. Richmond and Chandler exhibit several of their 
deservedly popular chaff-cutters, in one of which is an important 
improvement by which the stop motion is worked either by hand 
or foot. This machine is fitted with the feeding web and a self- 
acting reverse motion. It is so arranged that the rollers and the 
web are both reversed instantaneously by one movement of a 
lever; therefore as soon as the feed is run back the web carries 
it away from the rollers, rendering it impossible for them to 
catch the hay on their points or carry it round with them. A 
frequent source of breakage is thus avoided. 

The Savile-street Foundry Company, Sheffield, exhibit one of 
Hall's patent disintegrators, which possesses the merit of great 
strength, simplicity, and facility of removal or addition of the 
wearing parts. The same company also exhibit a new bone mill 
made under Hall’s patent, in which by an ingenious application 
of the epicycloidal internal gearing, the large spur wheels usually 
used are dispensed with. We shall return to this at a future 
time. 

Messrs. Barnard and Lake show a very cheap little “ Eclipse” 
root grater, and the same firm also show a very useful horse- 
hoe, in which the hoes are arranged on the expanding frame, so 
that they, the hoes, remain parallel at whatever distance apart. 
In their larger horse-hoe for general purposes, each hoe is 
mounted upon a pair of links, so that tltey all work indepen- 
dently, and thus adapt themselves to the inequalities in the sur- 
face of the ground. 

Mr. Thos. Hunter, of Maybole, Scotland, exhibits a new turnip 
lifting, topping, and tailing machine, the topping being done by 
two saw blades carried along on a frame near the ground. Not 
having seen the implement at work, we cannot give any opinion 
of its practical value. The maker states that it is constructed 
for cuttiag or sawing off the leaves or tops, and for cutting up 
the turnips from the roots, placing them in regular rows ready 
to be carted away for storage, or put into heaps for cutting up 
and consuming on the land on which they were grown. The 
tops are lifted in front before the saws pass along, which enables 
them, it is stated, to be all neatly cut off. 

Mr. P. Everitt shows a new form of machine for loading hay 
and corn into the wagons on the hay or harvest field. It consists 
of a light frame mounted on four wheels, and of a nearly vertical 
elevator, by which the hay collected by a rake at the bottom is 
delivered on to the top of the machine, and thence into the 
wagon. It is drawn along by the side of the wagon, instead of 
behind as with Loader’s patent. 

We announce with very great regret the comparatively sudden 
death of Mr. Richard Hornsby, of Grantham, which took place 
last week. A few days before, Mr. Hornsby while hunting was 
wet through, got cold, and inflammation resulted, which ended 
in death in a few hours. Mr. Hornsby will be much missed. 
His abilities as an engineer were of a very high order. His life 
latterly was devoted in great measure to the improvement of 
the reaping and mowing machine, and the enormous number of 
prizes secured by his firm bears ample testimony to the success 
which attended his labours. 








KinG’s COLLEGE ENGINEERING SocieTy.—An ordinary meeting 
of this society was held on Friday, December 7th, 1877, when Mr. 
Burges read a paper on ‘Silica Fire Bricks.” He began by 
describing the localities in which silica stone (used for making 
these bricks) was usually found. He then proceeded to describe 
the usual modes of transport to the works, and the various pro- 
cesses of manufacture, He then gave detailed descriptions of 
some of the machinery, plant, kilns, &c., now in use, and con- 
cluded by remarking on the superiority of these bricks over others, 
where a high temperature is required, An interesting discussion 
ensued; a vote of thanks to Mr. Burges then closed the pro- 
ceedings, 
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RAILWAY MATTERS, 


THE Erie Railway carried nearly 6,000,000 tons of freight and a 
little over 5,000,000 passengers last year. 

THE Central Pacific Railway Company have begun to run trains 
regularly on the Bay Shore line between Oakland and Martinez. 

THE working of the Mediterranean or Western group of lines 
which has just been formed by the Italian Government is to be 
entrusted to the Italian Credit Mobilier and the General Bank 
of Rome. 

A company is, says Le Propagateur, being formed in Paris with 
a — of 200,000f., which will be employed in defraying the cost 
of designing and constructing a steam tramway moter, and in 
experiments, in order to discover the most economic method of 
working street tramways by steam power. 

BERLIN is ata loss as to the disposal of its Metropolitan Railway. 
Soon after the Franco-Prussia war Berlin found it necessary to 
have a railway. It has now but 1,000,000 inhabitants, who live 
in flats four storeys high, without gardens, parks, and with but a 
few squares, so that it is, in comparison to London, of but small 
extent, and a railway is not actually needed even now, much less 
five years ago. However, Berlin, had made up its mind to have a 
railway of its own, and a capital of 78,000,000 marks was soon 
subscribed. The State took 21,000,000 marks, the German 
Building Company 12,000,000 marks, and three railway companies 
took the rest. 

A RECENT number of the Annales des Ponts et Chausées 
the following information, furnished by the officers of the railway 
from Hanover and Cologne to Minden. The proportion of pine 
ties, injected with zinc, renewed after twenty-one years, was 21 
per cent.; beech ties, injected with creosote, renewed after twenty- 
two years, 46 per cent.; oak ties, not injected, after seventeen 
years, 49 per cent.; oak ties, injected with chloride of zinc, after 
seventeen years, 20°7 per cent. The ties which were not renewed, 
appeared perfectly sound. Since 1870, the Emperor-Ferdinand 

orthern Railway has used only oak ties, injected with either 
creosote or with chloride of zinc. 

COLONEL Hvu?TCHINSON has inspected the new Bromley Direct 
Railway, accompanied by the chairman of the company, Mr. 
Alexander Beattie, and Mr. John Shaw, the manager and 
secretary, and Mr. F. Brady, the engineer of the South-Eastern 
Railway. We understand that after going over the new line, the 
Government Inspector is satisfied with the works, and there 
appears to be no reason why the line should not be opened for trattic 
on the Ist January next. The line will be worked by the South- 
Eastern Company and the train arrangements proposed seem to be 
of a character well suited to the district—it being intended to run 
a ‘business train ” from Bromley at 9.22 a.m , tv arrive in London 
at 9 42 a.m., and in the afternoon a train will leave Charing-cross 
Station at 4.40 p.m., and Cannon-street Station at 4.48 p.m., and 
arrive at Bromley at 5.8 p.m.; performing the journey in each 
direction in twenty minutes only ; thus making the route by the 
new line, vid Grove Park on the South-Eastern Railway, the 
shortest from London to the rapidly extending town of Bromley 
and its neighbourhood, 

A MEETING of preference stockholders of the Great Eastern 
Railway Company was held on Friday, 7th inst., to submit the 
drafts of proposed bills, &c. Mr. C. H. Parkes, the chairman, 
presided, and first dealt with the ‘‘General Powers” Bill, which 
embraced, as is usual in such bills of a large company, a great 
variety of objects. He then dwelt upon the expenditure of the 
money proposed to be raised, and as to the mode in which it is to 
be raised. The works consist of a short line between Harwich and 
Ipswich. This line is made, but the permanent way is not laid 
down, and this will cost a little over £3000. They consist, also, of 
the improvement and widening of the North Woolwich branch, 
and this will cost them a little over £2),000, On extending 
Lowestoft Harbour they propose to expend under £20,000. Their 
fish trade had become so te that it was abs lutely necessary to 
extend the accommodation. The proposed alteration ncar Devon- 
shire-street Station was to facilitate the traffic and to diminish the 
expenses, The estimated cost was put at £71,000, but he thought 
they might take it at under £60,000. They also proposed sub- 
scribing to the construction of the Ipswich Dock tramways, and to 
the new dock at King’s Lynn. The amount of money asked under 
this bill was £200,000 in stock and £56,600 in borrowing. With 
regard to their Nortbern Extension Bill, he explained that imme- 
diately after the opening of their Liverpool street Station they 
felt themselves in a position to do that which they so earnestly 
desired—to have a proper access to the North of England—and 
they opened negotiations with the Great Northern Company for 
the purpose. Those negotiations proceeded amicably, but have 
fallen through, and the directors now propose a new main line— 
from near Long Stanton, on their Cambridge and St. Ives Railway, 
about five miles on the north side of Cambridge, to Askern, in 
the West Riding of Yorkshire—which would be 115 miles long, 
and there were some branches which they must make, about four 
or five miles more, making together 120 miles, and the estimate 
for this was £2,000,000, A resolution approving this Northern 
Extension Act was passed, 

Messrs. Fox, WALKER, AND Co., of Bristol, have been entrusted 
by Mr. Vignoles, the engineer for the Rouen tramways, with the 
design and execution of six locomotives for working the trafic, 
and the first of these engines has, during the last week, been sub- 
jected toa series of severe trials on what is probably the most 
difficult tran»way system in the world, that of the city of Bristol. 
Besides various steep gradients for long distances, and the sharp 
curves on turning from one narrow street to another at right 
angles, there isin Maudlin-street an incline of 1 in 12 for a dis- 
tance of 0 yards, including a curve of 45ft. radius at the summit. 
Yet this combination of difficulties was, on Saturday last, sur- 
mounted by the locomotive, in the presence of the engineer and 
directors of the Bristol Tramways Company. The engine is 10ft 
Gin. long over all, the wheel-base being 4ft. Gin., and the gauge 
rather less than 4ft, Shin. The ends are rounded, so as to clear in 
running round curves, and the connections are made by a combined 
coupling and central buffer. A cab encloses the engine, giving it 
the appearance of an ordinary tram-ear, while wrought iron cur- 
tains, reaching down to within a few inches of the rails, completely 
conceal the wheels and side rods. Two flap doors at the sides are, 
however, provided for oiling. The grate area is 4°6 square feet, 
and the total heating surface 96 square feet, providing ample steam 
for the pair of outside cylinders, Sin. in diameter by Yin. stroke, 
the ports of which are rather large, so as to take steam easily, and 
get as much effective pressure on the piston as possible. The 
wheels are of cast steel, 2ft. in diameter, and all four coupled. 
The exhaust steam is caused to expand as much as _possibl 
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NOTES AND MEMORANDA. 


From New York we have reports of the discovery of a rich and 
extensive gold quartz ledge in the Cariboo district of British 
Columbia, If this be true it will have a very beneficial effect on 
the proposed new Canada railways. 

THE communication of the city of Moscow with the river Volga, 
except by means of the railway, was, until recently, only possible 
in the spring of each year, on account of the shallowness of the 
Moskwa River. The boats were drawn by horses from Moscow to 
Kolomna on the river Oka, which falls into the Volga at Nishni- 
Novgorod, and this means of communication, on account of the 
great time it occupied, not to mention its cost, was a very imper- 
fect one. A series of locks has recently been constructed on the 
Moskwa River, and tug steamers are now running between the 
capital and the Oka, 

THE New York Tribune states that Mr. Edison, the inventor of 
many improvements in telegraphy, is hard at work in the endeavour 
to make the telephone record the sounds it transmits. His appa- 
ratus at present consists chiefly of a steel point attached to the 
dise of a telep and pressing lightly ona strip of paper passed 
beneath the point at a uniform rate. The vibrations of the disc 
are thus recorded, and can be translated. Mr. Edison ‘has already 
achieved some success in this attempt, but as yet finds difficulty 
with the more delicate vibrations, The invention suggests an 
ultimate possibility of recording a speech at a distance, verbatim, 
without the need of shorthand. 

PROFESSOR ALEXANDER brought forward, at a recent meeting of 
the National Academy of Sciences, a variety of evidence tending 
to indicate some envelope, like an atmosphere, for the moon, 
The evidence was principally drawn from observations during 
eclipses. The explanations usually offered for the bright band 
seen around the moon at such times were fully considered, and 
shown to be inadequate, though good as far as they would apply. 
The ruddy band of light is much too broad to be the sun’s 
chromosphere. Various experiments proved that it was not a 
consequence of contrast alone. It was most apparent in those 
instances where the moon was nearest the earth. It could best be 
accounted for by supposing an wegen 9 Hd to the moon—a thin 
remnant of ancient nebulosity, comparable to that which accompanies 
the earth and gives rise to the appearance of the aurora borealis, 

A SERIES of researches on the compressibility of liquids has 
recent'y been described by M. Amagat in the Annales de Chimie 
et de Physique. Among other results, the compressibility is found 
to be far from depending on the volatility of liquids, as might be 

pposed. The p of sulphur, chlorine, bromine, and 
probably also iodine, tends to diminish the compressibility—a fact 
not sufficiently explained by the corresponding increase of density. 
With regard to alcohols, the compressibility diminishes from the 
first member of the series, methylic alcohol, at least at 100 deg. 
At 14 deg. common and methylic alcohol have nearly the same 
compressibility ; and at zero the common alcohol is perhaps more 
compressible than methylic alcohol. Of the ethers, ethylacetic 
| ether is more compressible at 14 deg. and at 100 deg. than metbyl- 
| acetic ether, an mverse order to that of the densities, which 
| decrease as you rise in the series. With regard to hydrocarbons, 
| the compressibility decreases regularly both at ordinary temperature 
| and at 100 deg. as you descend in the series. 
lr unlimited supervision is of much value, the metropolitan water 
| supply ought to receive all its advantages. Major Bolton, the 
the water examiner, reports monthly as to the condition of the 
| intake,” the filter beds, and the volume of supply of each 
‘company. Dr. Frankland makes a monthly analysis of the waters. 

Mr. Stoneham, the auditor of the accounts, furnishes a yearly 

report to Mr. Sclater-Booth of the fiscal condition of each under- 

taking. Major Bolton places the average daily consumption of 
‘ water at 118,728,000 gallons, or 32 gallons per head of population 
very nearly. In June the consumption was greatest—137} million 
gallons; in December it was least—110} million gallons. The 

certified expenditure of the compauies, eight in number, in 1876, 

for increasing their storage and filtering capacity and in providing 

for constant supply, was £354,384 ; their total certified expenditure 
for works up to the end of 1876 was £11,556,844. The number of 
street hydrants for the extinction of fire increased in 1876 from 

2622 to 4227. According to Dr. Frankland, the floods of last year 
_ largely contaminated the Thames water supplied for domestic use : 
| “The Thames was laden with organic matters of the most objec- 
| tionable origin, which, carried down the intakes of the Metropoli- 
| tan Water Companies, passed through the filters and were dis- 
| tributed toeonsumers.” Mr. Stoneham has certified the shase and 
loan capital of the companies to be £11,627,122 10s. 
| THE total amount of iron ore produced in 1876 in the United 
| Kingdom was 16,841,583 tons, and the value £6,825,705. The pig 
' iron produced from the ore was 6,555,997 tons, and the value of 
| the raw material was increased by the expenditure of coal and 
| labour in smelting to £16,062,192. These figures show a consider- 

able increase over the production in 1875. In that year 15,821,060 
tons of iron ore, valued at £5,975,410, were raised, and 6,365,462 
| tons of pig iron, valued at £15,645,774, produced. The increase 
| has been chiefly in tbe Cleveland district and in Scotland. The 
| production of Scotch pig iron has increased from 807,677 tons in 
| 1874 to 1,103,000 tons in 1876. The Scotch ore requires a rela- 
| tively large quantity of coal, and the low price of coal has assisted 
| production. ‘The total amount of coal used in the making of pig 

iron in 1876 was 15,598,381 tons. Much of this was, in fact. used 
{in the form of coke. The Koyal Commission on Coal reckoned 
| that three tons of coal are used on the average to make one ton of pig 
|iron, The figures quoted show that pig iron is now more economi- 
| cally made. It appears from them that the quantity of coal used 
| per ton of pig iron is considerably less on the average than 24 tons. 
| In addition to the iron ore raised in the Umted Kingdom, we 
| smelted in 1876 672,235 tons of imported ore, and derived 300,000 
| tons of burat or purple ore from imported cupreous pyrites, which 
| raised the total quantity smelted to 17,813,818 tons. The current 
issue of the statistics omits many tables found in the previous 
publications. Among added lists is one of firms using the Siemens 
and Siemens-Martin processes for steel. It is printed opposite the 
list of those using the Bessemer converters, and some names, as 
that of the London and North-Western Railway Company and the 
Dowlais Iron Company, appear in both categories. 

Ata recent meeting of the French Society for the Encourage- 
ment of Natural Industry, Mr, Imbs, a Paris manufacturer, pre- 
sented a communication on the new effects of light which he has 
produced on tissues by mixing the fibres of jute with other textile 
fabrics, and by combining this process at the time of printing with 
a special distribution of appropriately varied colours. He thus 














being passed through a cage made of wire wound spirally round an 
open cylindrical frame, and also through an anuular orifice which 
causes it to completely fill the chimney instead of allowing it to 
igsue in a central jet, by which means the usual noise of the blast 
is prevented. Smoke is avoided by the use of South Wales 
smokeless coal. The steam blowing off from the safety-valves is 
received in a casing, and led by a pipe into the ashpan, so as to 
damp down the fire, and thus actas an automatic pressure regu- 
lator. The steam and water from the cylinder cocks, gauge cocks, 
and water gauge is led away into the ashpan, which is made 
double, so as to retain the ashes for the whole of the run; and 
the coal is charged on the bars in brown paper parcels, for conve- 
nience, and also for the avoidance of dirt and dust. The steam 
stop-valve is only used on starting and at the end of a journey, as 
the reversing lever, which can be shifted under steam, suffices for 
starting, stopping, and reversing on the run. By this means 
alone the engine can be stopped in its own length while running at 
the rate of ten miles an hour; but for descending sharp gradients, 
powerful brake straps are applied by treadles to two cast iron 
pulleys keyed on the leading axle. The motion of this locomotive 
is remarkably easy, and no less so is the readiness with which she 
answers the regulator. 


btains very novel and brilliant effects of colour. On the combined 
fabric he has succeeded in producing imitations of velvet of a very 
striking relief, and which it would scarcely be believed possible to 
realise by processes so simple. ‘I'hese tissues are intended specially 
for decoration and furniture, and for these uses they offer great 
advantages. M,. Imbs exhibited various specimens of these stuffs, 
and drew attention to the variety and brilliancy of the results 
obtained. There is here a new resource offered to decorative art, 
and the use of these tissues must rapidly spread when the very 
simple and inexpensive processes are better known, M. Imbs | 
referred to a communication which he made to the society last | 
April on the remarkable qualities of jute fibre, of which hitherto | 
proper advantage has not been taken. He treated then of the | 
dressing and the preparation of the thread of this fibre which | 
ought to be done before weaving, as thus tissues may be obtained 
comparable with the finest fabrics of flax and hemp; now he shows 
how these fabrics are capable of assuming colours that may be a 
source of decorations of great richness. His latest investigations 
have confirmed his opinion of the utility of jute. This fibre, low 
in price and very abundant in India and Java, has very remarkable 
qualities, and must take an important place in industry, when 
os know better than now how to take advantage of its industrial | 
value, 








MISCELLANEA. 

ANOTHER international conference with reference to the St. 
Gothard is to be held at Berne, Dec, 27th. 

THOSE ironmasters and others who have lately been severe 
losers by the polluting of the canal in Wolverhampton by acid 
waste, are, writes our Birmingham correspondent, being congratu- 
lated that at length the mischief has been stopped by a perpetual 
injunction and the paying of costs—perhaps '£000—by the offending 
tirm, which is now making a connection with the town sewers. 


Ocean telegraphy has b 80 pr t a feature of modern 
rogress that its very great extension is only a matter of course. 
he latest great enterprise in that direction is the ‘‘ Trans-Pacific 

Cable Company ” just organised to lay a cable from San Francisco 

to Japan and China, vid the Hawaiian Islands. The distance to be 

spanned by cable is very much greater than that crossed by the 
stout lines, The proposed capital of the company is ten million 
ollars. 
WE are informed that the whole of the Russian depositing dock 
will be completed at Nicolaieff in the course of a few days, by its 
‘constructors, Messrs. Clark, Stanfield and Co., of Westminster ; 
the first two portions have been very successfully used on various 
occasions, and on the completion of the third portion, the circular 
ironclads will be docked for the first time. The first official tvial 
consisted in docking on a portion of the dock a large floating crane, 
which had never before been out of the water, and in November, 

a large vessel, the Ingool, was docked on the first two portions 

joined together. The Russian authorities express themselves in 

the highest degree satisfied with the whole of the operations. 


Tue Alberta, Royal yacht, made a trial of her machinery a few 
days ago in the Solent, when advantage was taken of the occasion 
to try a new log, the invention of Mr. Froude, with which it is in- 
tended to test the speed of vessels of war when undergoing 
their six hours’ run. The log itself is not unlike the patent log 
known as Massey’s, but the fan is much largerand has been formed 
upon strictly scientific principles. It was to a registering 
apparatus inboard by Kelway’s electric gear, by means of which 
the work performed by the log in the water is recorded on deck, 
thus dispensing with the necessity of ing in the log to 
ascertain the distance travelled through. As tested by the per- 
formances of the ship on the measured mile, the improved Massey 
was found to be almost absolutely correct, the error being only one- 
hundredth part of a knot. 


On the morning of the 7th inst., at about six o'clock, a pertion 
of the bank of the Peak Forest Canal, near Dukinfield Gasworks, 
gave way. A boat was passing at the time, and the boatman 
noticed that it was being drawn to the side of the canal. He got 
on to the towing: path, and discovered that the embankment had 
given way, and that the water was rushing with tremendous force 
into the river Tame, which runs alongside on a much lower level. 
The water washed away the whole of the bank for nearly a boat’s 
length. The boat, heavily laden with coal, was jammed across the 
aperture. The embankment is formed of the natural shale rock 
of the district, tons of which now lie in the bed of the river. The 
10in. mains of the gas company, which run alongside the towing- 
path, were broken up and carried away by the force of the water. 
The damage will be temporarily repaired, but it will be some 
weeks before the full traffic can pass. 

TuE Polytechnic Review states that the largest single contract 
ever taken in America from a foreign nation is that for 17,000,000 
dols. recently given to the Providence Tool Company by the 
Turkish Government. The Tool Company were three years in pre- 
paring to begin the work upon the contract, and now employ 
2500 men, who turn out 200,000 guns per year, or 600 finished 
guns in aday. These guns are the Martini-Henry rifles. One of 
the side businesses of magnitude which have grown principally out 
of this contract is that of the Excelsior Box Company of Provi- 
dence, which is busy making 10,000 boxes per year for the Tool 
Company, in which to ship their guns to Turkey. Each box is 
made to hold 20 of the guns, and with such accuracy are the groove 
pieces for the interior of the boxes made that they do not allow a 
play of even 1-200th part of an inch of the arms, when packed 
with the muzzle-tip oad shoulder piece resting in the grooves. No 
other precaution is needed or used in packing the guns for ship- 
ment to Turkey. The machinery for the manufacture of these 
boxes was perfected by an invention for the purpose. The 
company have still two years in which to complete the number of 
these boxes that they contracted to make; by which time, also, 
the Tool Company will have completed their immense contract 
with the Turkish Government. 


THE new quick despatch vessel, Iris, 10, which was constructed 
of steel at Pembroke, and engined by Messrs. Maudslay, Sons, and 
Field, made a preliminary contractor’s trial of her novel four- 
cylinder engines at Portsmouth on Friday, in charge of Captain 
Jones, of the Steam Reserve. Mr. James Wright, engineer-in-chief, 
and Mr. J. Bakewell, assistant engineer inspector, represented the 
Admiralty, and Mr. Walter Maudslay and the Hon. George 
Duncan the contractors’ firm. The trial proved very satisfactory, 
the machinery working well, the boilers exhibiting no signs of 
priming. After along spin to the eastward the ship made four 
runs on the measured mile in Stokes Bay, the results being 16°981 
knots, 15652 knots, 17°308 knots, and 15°789 knots, thus realising 
a mean speed of 16°45 knots per hour. This is about a knot 
below the estimated speed, but the data leave little doubt that 
at the special trials the surprising speed of 175 knots will be got 
out of the ship. The revolutions varied from tighty-five to 
ninety per minute, the estimated revolutions to develope the con- 
tract borse-power (7000) being ninety-five. As it was, the indicated 
power amounted to 6857 horses. The steam in the boilers was at 
the full pressure of 60 1b., but the engines could not take all that 
was generated. Itis probable, therefore, that the pitch of the 
screw, which is at present |8ft, may have to be made slightly 
finer. Notwithstanding the fact that the double bottom of the 
ship was filled with water, and 20 tons of iron ballast were on 
board, the ship was nearly 2ft. short of her load draught. The 
Iris is steered entirely by hand, and it was found that, with the 
engines going at full speed, it took twelve men to put the helm 
over 15 deg. 

THE markets committee of the Manchester Corporation invited 
four Manchester architects in the early part of this year to send in 
competition drawings, under motto, for the extension of the 
Wholesale Fish Market, Shudehill, and ultimately selected the 
designs of Messrs. Mangnall and Littlewoods out of the four for 
adoption. The plot of land for the site adjoins the present Whole- 
sale Fish Market, and covers an area of 1996 square yards. About 
500 square yards of the plot is to be utilised for shops and offices, 
leaviog a net area of 1500 square yards for the extension of the 
fish market, which is constructed in two bays, with avenues in the 
centre of each. The bays will be each 45ft. in width, the roofs 
being supported on cast iron columns of similar design to those of 
the present market. The centre portion of the roof will be raised 
for ventilation, and ample light will be obtained from continuous 
skylights to the raised portion of roof, and one continuous bay on 
each of the lower roofs, The roof principals will be constructed 
with cast iron principal and wrought iron tie rods, which will have 
a lighter effect than the wood principals to the present roofs. The 
elevation is treated in a similar manner to the existing market, 
which will form a series of four gables faced with brick and stone, 
with an entrance in the centre of each, enclosed with ornamental 





| wrought iron gates, 14ft. wide, and carved recessed semicircular 


panels over about 12ft. diameter, with emblematical figures 
thereon. There will be openings on each side of the entrance, 
with semicircular heads tilled in with ornamental ironwork, and 
finished externaliy with stone arches and shafts, with carved 
capitals, The contract for the whole of the works has been 
recently let to Messrs. Robert Neill and Sons, Manchester, for the 
sum of £15,200, and the building is to be completed as speedily as 


* possible, 
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SMITHFIELD CLUB SHOW—SEMI-PORTABLE ENGINE. 
MESSRS. GARRETT AND SONS, LEISTON SUFFOLK, ENGINEERS. 


(For description see page 423 ) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den 

VIENNA.—Messrs, Gzroip and Co., Booksellers. 

LEIPSIO.—-A. Twietmzrer, Bookseller. 

NEW YORK.—Tae Witimer and Roozrs News Company, 
81 Beekman-street. 











TO CORRESPONDENTS. 


o,° Pe aol 6 eats Cate ae cial ate Oe Sad GC neeanery bp 
form correspondents letters of inquiry addressed to the 
and intended A aae finde Mp aps A 


dicected by the 
cases, be ac ied by a large envelope legibly di by the 
writer to hi , and bearing a stamp, in order that 


8. B.—Apply to Dr. Forbes Watson, F.R.S., India-office. 

W. G.—Messrs. Wurr and Lewis, Waibrook, B.G., make the small machines 
to which you refer. 

E. G. W.—You can have stone dressed by hand or by machinery. Stone- 
dressing machines are made by several firms. 

W. P.—-A patent was taken out in the year 1865 or 1866 for, as far as we 
almost precisely the same arrangement of apparatus for driving 

aes, 

J. E.—There are Chairs of Civil Engineering at the Glasgow and Dublin 
Universities, and also at Owen's College, Manchester. At Glasgow and 
Dublin residence is necessary. , 

W. R.—You can obtain the specification to which you refer by sending 
number, date, and price, to the Great Seal Patent-ofice, Southampton- 
buildings, Chancery- ‘ 


London, 

J. F.—We cannot teli what would be the daily supply to a town which had 
reservoirs storing 200 millions of gallons. Bverything depends on the 
situation of the town, the chance of the normal supply failing, de. It 
might in some cases to store only so much water as would last a week, 
while in others a reserve sufficient for three months might not be too much. 

8. H.—There would be no gam, but a direct loss, for all the heat of the con- 
densed steam would be wasted. If the facts were as you suppose, then 
would perpetual motion be possible. Do you y suppose that an 
injector can develope more power than it receives from the boiler ? 

A Supscriper.—Chilled rolls are easily turned by the use of die tools made 
of steet about lin. square and 2in, to Sin. long. The operation is very 
simple, but not easily described. The corners of the square are used as 
cutting, or rather, as scraping tools, being wedged up against the roll. 
The speed of rotation is very slow. About 3ft. per minute surface velocity 
gives good results. Much depends on the skill of the turner. 

Dusrro.—It is not easy to answer your question without knowing the special 
circumstances. A civil engineer is not bound to supply quantities to a 
contractor, but contractors often pay civil engineers for taking out 
quantities for them. But this payment has nothing to do with the engineer 
and his client, nor can any ersor made by the engineer in such a case 





operate to the prejudice of the client. Itis uswat to insert a clause in the 
contract that the engineer will not be Sor the accuracy of the 
quantity En 3 times employ third parties to take out quantities 
Sor them and then charge their clients with the amount, but this is wregular. 
The engineer should charge a sufficient sum to cover all such As 
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THE INFLEXIBLE. 

THE report of the Inflexible Committee has been 
delivered to the Admiralty, and we publish the more 
important portions of the document in another page. 
If not quite so satisfactory to the Government and Mr. 
Barnaby as they could have wished, it at least effectually 
oe of Mr. Reed’s objections to the design of the ship, 
and corroborates every statement that we have made con- 
cerning her probable success as a fighting ironclad. It 
will be remembered that the Inflexible is a citadel ship, 
with portions of her hull forward and aft of the 
citadel, left unprotected by armour. These unprotected 
portions are divided by numerous bulkheads into com- 
partments ; and their sides are lined by a thickness of about 
3ft. of cork, within which is what is known as a coftfer- 
dam to exclude water. Mr. Reed contended that the ship 
was improperly designed, because if an enemy attacked 
her unarmoured upper works, and water was admitted 
freely to them through the holes made by his guns, the 
ship would upset, as her stability was secured only by the 
aid of the unarmoured com ents forward and aft of 
the citadel. Mr. Barnaby, on the other hand, argued that 
in the first place, even if water did obtain access in the 
way Mr. Reed supposed, the ship would not upset ; and, 
secondly, that it was impossible that in actual warfare the 
ship could be damaged to the extent, of necessity assumed 
by Mr. Reed. After much discussion in Parliament and 
elsewhere, a Committee was appointed, really to decide 
between Mr. Reed and Mr. Barnaby, nominally to report 
on the stability of the ship, and as will be seen, their 
decision is, on the whole, in Mr, Barnaby’s favour. 

Dealing tirst with the risks to which the ship is exposed 
from an enemy’s fire, the Committee very naturally regret 
that no records exist concerning the effects of naval firing on 
ironclads, and they are for this very reason compelled to speak 
with some uncertainty, but they see no reason to bealarmed. 
Shells would penetrate the thin walls of the unarmoured 
upper works and explode far inside, doing comparatively 
little injury to the outer skin of the ship. “The most 
effective armament,” say the Committee, “ to bring against 
the Inflexible’s ends alone would undoubtedly be one of 
numerous shell guns. In an ironclad such an armament 
is incompatible with armour of a thickness to be of the 
least avail against the Inflexible’s guns. It must be a 





to the engineer's right to send you the bill of a third party, we could give 
no answer unless we had all the facts before us. 

Erratum —Page 405, middle column, first line, for Brisbane read Rock- 
hampton. 





WIRE NETMAKING MACHINES. 
(To the Bditor of The Engineer.) 
Str,—Will any correspondent kindly tell me where I can get machines 
for making wire nets, such as are used for fencing ? Wir. 
London, Dec, 18th, 
OAKUM FROM NEW HEMP. 
(To the Bditor of The Engineer.) 
Sir,—I shall be obliged to any one who will tell 
machines for making oakum from new hemp? 
on, Dec. 8th. 
GALVANISING MALLEABLE IRON PLATES. 
(To the Bditor of The Bngweer.) 
81r,—I shall be much obliged if any of your readers will tell me the 
aoe Sey See malleable iron plates so as to aaa 4 Ka Ne 
them? . W. 


Dec. 4th. 





me where I can get 
B. J. 








SUBSCRIPTIONS. 
Tue some can be had, by order, 


at various 
from the office, on the following 
yearly including doulie number)... 
Yearly (including two double numbers).. .. 
If eredit occur, an extra charge of two shillings and sixpence per annum will 
bemade. Tux Exoincan is registered for transmission abroad. 
Cloth Cases for binding Tus Exnuineer Volume, price 2s. 6d. each. 
The following Volumes of Tax Enoinerr can be had, price 18s. each—Vols. 
S, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 
reign Bubscriptions for Thin Paper Copres will, until further notice, be 
received at the following rates. 4% paying in advance at the 
rates will receive Tax ENGINEER y and post-free. B8ubd- 
past pte egg ck 5 Dany beso sf ey vg pe ter 
to the Publisher Thick Paper Copies may be Y preferred, at increased 


Remsttance Post-office Order. — Australia, Belgt Brazil, British 
Colum! Brilak Guiana, a Gate, Dope SEE 
atal, Netherlands, New Brunswick, New! Ww 
— - Switeerland, Tumania, Turkey 
a ee ee ay Se ee Se via South- 
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by Bill in London,—A’ Buenos Aeee, Colm, France, 
and Algeria, Greece, Ionian orway, Panama, , Ruasia, 
Singapore, Spain, Sweden, £1 16s. Borneo, and Java, £2 5s. 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
. The line a eight words, When an adver- 


tisement measures an inch or more the is ten shillings inch. All 
single udvertisements from the country must be aecompaniad by samps +n 


Fan perm Alternate advertisements will be inserted yo apnea 


but regularity cannet be guaranteed in All 
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©,* Letters relating to advertisements and the of the 
are to be addressed to Publisher, Mr. Riche ; all 
Deher lettere to be addressed to the Bditor of Tux Enoiwuen. 168, &t 





MEETINGS NEXT WHEE. 


Tue InstiTuTion oF Civit Enoineers.—Tuesday, Dec, 18th, at 8 p.m.: 
The annual general meeting. 

Cuxmicat Sociery.—Thursday, Dec. 20th, at 8 p.m.: (1) ‘‘ The Consti- 
tution of the Terpenes and of Camphor,” by Dr. strong. (2) ‘* Com- 
munications from the Labora‘ of the London Institution,” by Dr. 
Terpenes,” Dr. Tilden, 

Chlorid of Carbonic Oxide and 
wie Acid,” by Y. W. Thomas. (5) “ On the Action of Redu 
Agents on Potassinm Mae egg ow el by F. Jones. (6) On Citric Aci 
as a Constitusnt of Unripe Mulberry Juice,” by Dr. Wright and Mr. 


Tue MerzoroLtocica, Sociery.—Wednesday, Dec. 19th, at 7 p.m.: 
“‘ Notes on the Meteorology and Physical of the West 
Verd to the Cape of 


of Africa, from Ca ope,” by Commander 

ward Bourke, R.N. ‘‘On the Meteorol ions made by 
the bom Be Research Eo in North Atlantic in the 
Summers 1876 and 1877,” by Prof Hon. Mem. M.S, 


fessor H. Mohn, y 
the Phenological Observations during 1877,” by the Rev. T. 





broadside armament, and this, carried at a sufficient height 
above the water level to be worked in a sea-way, would 
involve an extended area of armour incompatible with 
at thickness. We cannot, therefore, conceive an enem 
deliberately adopting the tactics of using or building oa 
ironclads with a special view to attack the unprotected 
ends only, nor, considering the difficulty of naval fire, do 
we think firing could be very successfully directed at par- 
ticular portions of the ship, such as the ends, instead of 
against the ship as a whole.” 

Again, if the Inflexible were to engage forts, the excep- 
tional range of her enormovs guns would enable her to 
choose her own distance—a distance at which the enemy’s 
fire must of necessity be comparatively harmless. It will 
be seen from this that the Committee have very sensibly 
refused to accept as true the assumption which appears to 
lie at the root of Mr. Reed’s arguments. ‘This assum 
tion is, that when in action, the Inflexible would 
powerless to defend herself. never ventured 
to particularise the nature of the attack to be made on 
the Inflexible; and we know that she would be com- 
petent to sink with a single successful round any ship 
of war in existence, save, perhaps, the Duilio or the 
Dandolo, vessels which, according to Mr. Reed, possess 
the same defects as those which he maintains exist in 
the Inflexible. If we imagine a running fight, and that 
the Inflexible were compelled to fire at her foes at 
long range because she could not close with them, then 
it is certain many hours, if not days, would be required 
to complete the destruction of her unarmoured ends; and 
all the while this operation was in progress the ship 
could bring to bear on her foes guns having a range 
greater than anything which exists outside the 
Jtalian navy. If we carry Mr. Reed’s line of reasoning 
far enough, we must, of course, come to the con- 
clusion that the Inflexible can be destroyed by an enemy. 
Place her in smooth water, without the power of moving 
or firing a shot, supply her antagonist with plenty of am- 
munition, and it is quite certain that, even with a couple 
of 18-ton guns, the Inflexible might be sunk in two or 
three days. But such conditions as these can never obtain 
in naval warfare, and Mr. Barnaby was quite justified in 
assuming that a ship costing so much could not be alto- 
gether powerless to beat offan enemy. The Committee have 
taken the same view, and have thus accepted as correct the 
conclusion that the conditions of destruction necessary to 
Mr. Reed’s theory could not be supplied by any form of 
attack to which the ship is likely to be subjected. In a 
word, before the enem oak do much harm to the 
Inflexible, she would sink him. If he kept at a distance, 
the process of disintegrating the unprotected compart- 
ments would be too slow to possess any practical utility, 
because long range shooting at sea is a very uncertain per- 
formance giving as a rule indefinite results. If the officers 
of the Infiexible were compelled to fight her as the enemy 
pleased, then Mr. Reed’s conclusions might be accurate 
in so far as the riddling of the ends of the ship were con- 
cerned; but so long as Teese gentlemen can decide for them- 
selves how and when they will fight, with all the authority 
which the possession of four 80-ton guns and a fast and 
handy vessel can give them, there is little or no danger of 
Mr. ’s prophecies being fulfilled. 

Even if the report went no further than this it would be 
sufficiently satisfactory. But it goes a great deal further. 
Mr. Barnaby maintained that the ship could not be = 
by any effort of an enemy, although she might be sunk if 
her armour was pierced. We expressed the same opinion, and 





we are happy to add that in this respect the Committee 

with Mr. Barnaby. After an enemy had done all that even 
Mr. Reed could conceive to be possible, the ship would 
still possess a margin of stability. “We find,” say the 
Committee, “that under the extreme conditions assumed, 
the ship, even without water ballast, would yet have 
stability, and would therefore float upright in still water ; 
and we are of opinion that the stability that she would 
have in that condition, though small, is, in consequence of 
the remarkable effects of free internal water in ex- 
— rolling, sufficient to enable her to encounter 
with safety waves of considerable magnitude.” They go 
on to add that under such conditions she would have to 
be handled with great caution, and that she would not be 
as competent to meet the attack of a foe as she was before 
she went into action. But no one ever disputed this. 
The fact remains, that in anything like moderate weather 
it would be quite possible to take the Inflexible safely 
into harbour after she had fought a battle in which she 
had received the greatest possible damage short of being 
sent to the bottom, which an enemy could inflict—an 
amount of damage, be it observed, which it is to the last 
degree improbable zould be inflicted on her by the ships now 
afloat, or likely soon to be afloat, of any foreign Power. 
The country has, we think, no reason to complain of such 
a ship as this. No one assumes that ironclads can be 
fought without risk; and unless it can be shown that a 
certain feature in any design introduces a special risk, we 
have no right to condemn that feature if it is otherwise 
good. The Inflexible really runs more danger of being 
sunk by ramming or by the penetration of her armour 
belt than che does of being capsized. But, according to 
Mr. Reed’s views, it would seem that if only it was certain 
she would not overset, she would be otherwise inde- 
structible by a foe. The truth is that the ship is quite 
as likely to come safely out of an engagement as any 
ironclad we possess, and with this her designers may 
rest content. 

The Committee, it will be seen, make some very im- 
portant suggestions, one being that future Inflexibles are . 
to have 10ft. more beam. We have very little doubt that 
Mr. Barnaby would have given the existing Inflexible 
more beam if he could, and the Committee admit that we 
must have certain new docks if their suggestion is to be 
carried out. To this there can be no objection if money 
be available. Another suggestion is that more pumping 
power should be available in the case of such a 
ship as the Inflexible. According to existing arrange- 
ments, 4500 tons of water per hour can be pumped out 
of her, which might be effected by about 200-horse 
power, while the whole engine power is equal to 
8000-horse power, which would suffice to lift 180,000 tons 
to the required height in the same time. No insuperable 
difficulty ought to lie in the way of providing machinery 
which could work up to 1000-horse power, and so clear the 
ship of some 20,000 tons of water per hour. An aperture, 
having an area of one square foot, and situated 9ft. below 
the water-line, would not admit to the ship more than 
1600 tons of water per hour, so that a pump capable of 
discharging 20,000 tons of water in the same time would 
really master a leak having an area of over 12 square feet. 
In other words, it could deal with the water admitted through 
a hole about 4ft. in diameter. There is nothing to prevent 
such a pump being made, steam being supplied, of course, 
from the main boilers. 


THAMES FLOODS, 


Tue floods which affect the valley of the Thames may 
be said to vary in their character, according as they occur 
above Teddington Lock or below it. A quantity of 
evidence relative to floods of the latter description was 
adduced before the Select Committee of the House of 
Commons, to whom was referred the Prevention of Floods 
Bill brought into Parliament last session by the Metro- 
politan Board of Works. As the bill proceeded no further 
than the Commons, this evidence comprises all that was 
put on record last session in respect to the floods in and 
about London. The pr r mode of meeting the charge 
for preventing these  % formed the chief battle-ground 
of the bill, and the Thames Embankment was attacked 
and defended by the contending parties, as constituting 
the key of the position. The witnesses who appeared 
before the Committee were called by the Metropolitan 
Board in support of the bill, but these were strictly cross- 
examined by the opposing counsel. The evidence possesses 
much interest, and although in some parts it appears to be 
rather incorrectly given in the Blue-bdok prefessing to 
contain it, the information afforded is calculated to throw 
much light on the question. The engineering witnesses 
were men of eminence in their profession, and were also 
well chosen for their experience in relation to the tidal 
phenomena of the Thames. 

Certain epochs are of importance in reference to this 
subject. London Bridge, as it now exists, was completed 
in 1833, and the last remains of the old bridge were 
cleared away from the bed of the river by July, 1834. 
The present Westminster Bridge dates from 1861, and 
Blackfriars Bridge from 1867. The Albert Embankment 
was completed in November, 1869; the Victoria Embank- 
ment in July, 1870; and the Chelsea Embankment in 
April, 1874. The area reclaimed by these structures con- 
sists of about 7 acres by the Albert, 35 by the Victoria, 
and 9 by the Chelsea Embankment, or 51 acres altogether. 
The consequent displacement of water is given by Sir 
J. Bazalgette as 587,000 tons. By way of a set-off, 
reference is made to the circumstance that 607,000 tons of 
water, which formerly flowed into the Thames above 
London every day, are now diverted to a point below 
London, and discharged upon the ebbing tide. The 
meaning of this statement is shown by the evidence of 
Mr. Law, who says that the water companies which supply 
London take out of the Thames above Teddington daily 
an average quantity of 60,000,000 gallons, or 267,900 tons of 
water. e additional quantity of water which is obtained 
from the land springs leaking into the sewers, from the 
sewage proper, and other sources, increases the oe 
amount to 136,000,000 gallons, or 607,000 tons daily. 
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Previous to the construction of the Embankment, this 
volume of water found its way into the Thames in the 
metropolis, but now it has been diverted to a lower point, 
and is discharged at Barking and Crossness. So far there 
is an influence at work tending to lower the line of high 
water in the metropolitan area. But it is to be further 
observed that, during high floods, the amount of water 
displaced by the Embankment is given by Mr. H. Law as 
909,000 tons. Taking the river as having’a breadth of 
1000ft., this volume of water would raise the surface by 
lit. for a length of six miles. Sir J. Bazalgette allowed 
that the Embankment might raise the level of high water 
by one-third of an inch. 

Among the engineering works affecting the condition of 
the Thames, the witnesses before the Committee laid spe- 
cial stress on the effect produced by the reconstruction of 
the bridges, more particularly in the case of London 
Bridge. ‘Lhe old structure, after the removal of the water- 
wheels in 1822, had a water-way of 7360 square feet in sec- 
tional area; but a hundred yards higher up the river had 
a sectional area of 19,380 square feet, and a hundred yards 


below bridge the area was as much as 23,400. The 
contraction was therefore very considerable. Hence 


it was that the water-wheels obtained their motion, 
the sectional area at the bridge when they existed being 
still less. Matters were even worse at a remoter date, 
Mr, Dance having removed the centre starling of the bridge 
in the eighteenth century, so as to throw the two conti- 
guous arches into.one. The state of things during the last 
days of the old bridge was bad enough. Mr. H. Law 
referred to observations showing that the flood tide was 
then retarded to the extent of 13in. on the average; that 
is to say, the water did not rise by l3in. so high 
above bridge as it did below. On the other hand, when the 
tide fell to low water, there was a fall of Sft. 6in. through 
the arches, a head of water to that extent being maintained 
on the upper side of the bridge until the turn of the tide. 
In respect to Blackfriars Bridge in 1823, the sectional area 
of the river 200ft. above the bridge was 16,520ft., and 
450ft. below the bridge it was 17,520ft., while at the bridge 
itself the area was only 13,420ft. Dredging operations, and 
the scour occasioned by the removal of old London Bridge, 
subsequently augmented the sectio:al area of the water- 
way at Blackfriars, so that in 1843 it became 16,360ft., and 
the bridge began to fail from the settlement of its piers. At 
Westminster Bridge we find that a similar process went on. 
Two hundred feet above the old bridge the area of the river 
was 16,380 square feet, and 700ft. below the bridge the area 
was 19,220ft., while through the bridge itself in 1823 the 
area was only 13,030ft. The same causes that operated at 
Blackfriars took eifect at Westminster, and in 1843 the 
water-way of the bridge had become enlarged to 17,330 
square feet. The bridge, never very sound, gave way 
under this strain, and now with the new bridge there is a 
water-way of 18,434 square feet. 

In 1834, when the arches of new London Bridge were 
clear of all obstruction, the sectional area of the water- 
way became 17,600 square feet, or considerably more than 
double the former space. Mr. Law states that the imme- 
diate effect of this change was to lower the level of the 
low-water line 5ft. 4in. At the same time there was a rise in 
the level of high-water. The fall in the level of low-water 


exposed a number of shoals, for the removal of which | 


extensive dredging operations were instituted by the 
Thames Conservators. 
further reduced the low-water line, though the absence of 
the shoals was a relief to the navigation. After the pass- 
ing of the Thames Conservancy Act, in 1857, the removal 
of the shoals was conducted systematically, and the opera- 


1865. A good deal of dredging was also done in 1869, 
aud again in 1874 and 1875. These were maximum 
years, but there was more or less dredging each year 
from 1858 downwards. The scouring action consequent on 


the removal of the several bridges also took efiect, and | down to the lower portion. 


The removal of these shoals still | 


tions became very extensive, particularly about the year | 


allowed to lie in the river was 481 between London Bridge 
and Blackwall. The greater part of the vessels have now 
been removed, thereby greatly diminishing one of the 
obstructions which retarded’ the flow of the tide. 

Another factor to be considered is that of the upland 
water. Mr. Law states that the improvements which 
have taken place in the drainage of the upper part of the 
Thames Valley have tended to bring down larger quanti- 
ties of water, and to bring the water down more rapidly, 
thereby augmenting the level of the stream in the Thames. 
Mr. Abernethy and Mr. Barlow take the same view, and 
the former observes that upland water is having a 
similar effect in other rivers besides the Thames. The 
operation is one which especially augments the floods. 
Mr. Barlow, being asked whether the raising of the water 
level would be more particularly felt at the point where 
the upland water met the tide, replied in the aflirmative. 
He stated that “ one of the causes of the floods especially, 
as distinguished from high tides, is undoubtedly the 
down-coming water from the land drainage.” Altogether 
the causes operating to increase the quantity of water in 
the Thames and to occasion floods are summarised by Mr. 
Law as consisting of a reduction in the friction of the bed, 
the getting rid of local obstructions, the removal of the 
vessels which formerly lay between Deptford and London 
Bridge, and the extension of agricultural drainage. The 
etiect of the Embankments is thus entirely excluded, as 
being inappreciable ; and in this view. of the case there 
was a perfect agreement among the engineers who were 
called by the Board. Particular importance was attri- 
buted to the removal of old London Bridge, though it was 
stated that the full effect of this change was not felt until 
the removal of the shoals. 

Of the magnitude of the floods there could be no ques- 
tion, and it was also admitted that they had been especially 
prevalent and serious during the last four years. Sir J. 
Bazalgette went back as iar as the year 1099 to show that 
floods had always been prevalent in the valley of the 
Thames. But he stated that the highest tide on record 
was that of November 15th, 1875, rising to 4:54ft. above 
Trinity high-water mark. This was followed by a rise of 
4:12ft. above Trinity on January 2nd in the present year. 
Between that date and last May there were four occasions 
on which the tide rose more than 3ft. above Trinity high- 
water mark. Mr. Law stated that there was an extra- 
ordinary concurrence of circumstances tending to produce 
the high tide of January 2nd. There was a depression of 
the barometer all over the Thames valley, representing a 
removal of 225,000 tons weight from the surface of the 
river, equal to a foot of water. There was a heavy fail of 
rain, causing a flood from the upland drainage. There was 
agale from the south-west in the English Channel and a 
gale from the north-west off the coast of Scotland, so that 
the tidal wave of the English Channel and that of the 


one on the other. To make matters worse, there was an 
east wind blowing up the Thames. On the occasion of the 
extreme tide in November, 1875, the conditions were 
almost identical. It is stated that these causes, or 
some of them, are likely to go on operating, and 
swelling the volume of water in the Thames, Thus 
|we find Mr. Barlow saving, under cross-examination, 
“T have vo doubt whatever that in process of time 
you will have a further rise of high water.” Of the 
probability that the upland water will increase in volume, 
we have sufficient proof in the evidence given before a 
Select Committee of last session which investigated the 
question of the floods above Teddington. Despite all that 
has been done to carry off the floods trom the upper valley of 
| the Thames, the farmers complain of tributary rivers being 
| choked up with weeds, so that the water cannot run off 
| freely. This is the case along the line of the Cherwell, 
| and elsewhere. The quicker the water is made to run off 
| from the upper valley, the more vehemently will it flow 
If embankments are erected 





there was altogether a constant and considerable lowering | to restrain the floods above, and the watercourses are 
of the river bed, thus opening the way for the ascent of | cleared of obstructions, there will be rushes of upland 


the tidal wave. Whatever dispute may exist as to the 
effect of the Thames Embankments, there seems to be no 


water exceeding those that now prevail. 
| Respecting the Embankments, it is of course admitted 


question as to the influence occasioned by the enlargement | that they have reduced the sectional area of the water- 
of the water-ways at the bridges, and the deepening of | way. The mean hydraulic depth has been increased, 


the river by dr dging and scouring. The sea has 
to speak, “let in” on London, and the line of salt water 
has been advanced. In 1845 the tidal observations showed, 
as compared with those of 1823, a rise at Billingsgate of 
8in.; at old Swan Stairs, of 114in.; at Battersea, of ldin.; 
at Putney, the same; at Kew, 9in.; and at Teddington, in. 
In the evidence given by Sir J. Bazalgette we tind it is 
stated that at Waterloo Bridge the increased height of 
high water between 1823 and 1835 was 7in. Between 
1835 and 1843 high water was raised Gin., and between 
1843 and 1845 1liin.; so that between 1823 and 1845 there 
was ab increase in the level of high water to the extent of 
14}:n. The depression of low water was considerably 
greater. Between 1823 and 1845 the low-water line had 
fallen 3ft. 6in., which, if added to the increased height of 
l14iin., gave an increased range of tide of 4ft. 84in., which 
means that a larger volume of water passed up and down 
the river at each tide to that extent, equivalent to an in- 
crease of tidal water above London Bridge by as much as 
from 13,000,000 to 18,000,000 tons.. The augmentation of 
the tidal wave in the neighbourhood of London is further 
shown by the statement of Mr. Abernethy, that since June, 
1875, it has been found necessary to raise the quays of the 
Millwall Docks to a height of 15in. above their original 
level. As to the Victoria Docks, still lower down the 
stream, it has been found requisite to raise the level of the 
yuays by as much as from 18in. to 2ft. Among the causes 
facilitating the progress of the tidal wave up the Thames, 
mention is made by Mr. Law of the removal of many of the 
colliers and other vessels formerly lying between Deptford 
and London Biidge. Prior to the construction of the 
Victoria Docks and the enlargement of the old existing 
docks, the colliers and coasting vessels were accommodated 
in the Pool, moorings being laid down for them,and as 
many vessels were placed there as would preserve a channel 
of 300ft. for the navigation. The nwmber of vessels so 


been, so | 


inasmuch as the Embankments have encroached on the 
shallowest part. Sir J. Bazalgette argues that the velocity 
of the stream has been augmented in about the same pro- 
portion as the sectional area has been diminished. In this 
view he is supported by other witnesses. My. Law states 
that the additional volume of water which was admitted 
to the Thames between London Bridge and Teddington 
Lock by the deepening of the river and the removal of 
obstructions, between 1823 and 1845, amounted to an in- 
crease of 34 per cent. in the total quantity. The quantity 
of water abstracted by the Embankments under ordinary 
circumstances is 587,090 tons; and on the occasion of the 
extraordinary tide on January 2, the abstraction amounted 
to 909,100 tons ; but the total quantity of water in the 
Thames on that day was 574,463,880 tous ; and when 
allowance is made for the water which overflowed the 
low-lying districts, the quantity of water excluded by the 
Embankments was only 1-800th part of the entire volume 
which entered the ‘Thames. It has been suggested that 
the effect of the construction of the Victoria Embankment 
has been to deflect the tidal current to the opposite side 
of the river. Mr. Law disputes thisaltogether. A stream 
always endeavours to run in a straight line, and if the 
river bends it keeps impinging against the concave side in 
its efforts to preserve a straight course. “It always 
fiows along the concave side of the river.” Before 
the embankment was made the wharves projected, 
and barges occupied the space, “both of which tended 
to defiect the water into the middle of the stream ; 
but now that a smooth wall has been put up, the 
stream runs along the smooth surface, and there can be no 
influence tending to deflect it across.” Mr. Law says his 
own observations show that the velocity of the water in 
the Thames is about 1-907ft. per second, and the imme- 








gardens was to increase the current to 2°013ft. per second, 


North Sea met at the mouth of the Thames, and mounted | 





diate effect of the, Embankment in front of Whitehall- | 





But the effect also was to diminish the area from 24,870 
square feet to 21,600, so that the quantity of water which 
passed up before the Embankment was made amounted to 
47,444 cubic feet per second, whereas afterwards it was 
reduced to 43,490. 

Despite these figures there are the floods, together 


with a rise in the level of high water. With an 
increased volumevof water veturning from the sea, and 
an augmentation of the upland water coming down, 
there must somehow be an increase in the quantity of 
water passing the Embankment. ‘There is the fact men- 
tioned by Sir J. Bazalgette that after the Embankment 
was constructed it was found necessary to add Gin. to 
its height. This may be entirely due to “ other causes ” 
than those of the Embankment itself, but the circum- 
stance might very well agree with a different view of the 
case. Without going further into this complex problem 
for the present, the facts which we have thus culled from 
the evidence laid before the Select Committee may be 
found to repay a careful consideration. 


STEAM ON COMMON ROADS, 

During the past few months a great increase has been 
observable in the number of vexatious actions against the users 
of traction engines in several country districts. This has 
naturally excited the indignation of the now very large class of 
owners of these most necessary aids to trade and agriculture, as 
well as of the much larger class of farmers and others who now 
regularly have their ploughing and thrashing, sawing, &c., done 
by self-moving engines. In 1873 a Select Committee was 
appointed to inquire into the effect of the use of locomotive 
engines on common roads, and into the limitations and restric- 
tions which ought to be imposed upon their use in the interests of 
public safety and convenience, The report of this committee was 
printed in Tue Encinerr of the 1st August, 1873, but though 
the recommendations it contained were of a most practical 
character, no attempt has yet been made to carry them into 
effect, and it is felt by the numerous classes to which we have 
referred that it is high time that strong efforts were made to 
secure legislation based upon those recommendations, so that the 
useless restrictions, varying with and imposed arbitrarily by every 
highway district, shall be removed. We have only recently 
written on this subject, so that it is unnecessary here to again 
discuss the same grievances of traction engine owners or users, 
but we may notice that the Turnpike Act has indirectly 
been the cause of much of the recently augmented outcry, 
in that a large number of turnpike trusts have, within a few 
months, fallen into the hands of the district Boards, all the roads 
being reduced to the lowest condition in which they could pos- 
sibly be worked, the metalling being a mere film upon the sub- 
structure. This has been done by the trustees so as to raise 
the profits at the termination of their leases, and the result is 
that the district Boards have succeeded to these roads, in their 
miserable condition and necessity for extensive repairs, which 
impose a burden that the rates will not meet for some time to 
come. Heuce, the roads in their present bad condition are easily 
cut up, and are in very many places wholly incompetent to 
resist the wear and tear of traction engine and other heavy traffic. 
It has been proposed that a central highway board should be 
formed, so that the rates should be more equally imposed, and 
in order that Government aid should be forthcoming to defray 
part of the cost of read maintenance in districts which are, by 
reason of their position, burdened with the cost of maintaining 
portions of the high roads connecting great centres of population, 
but from the traffic on which they do not participate in the 
advantages. This is a question which, among others, needs the 
attention of the Legislature, for while these remain unsettled, 
the agriculture, in particular, of the United Kingdom is 
suffering to an extent which is only fully appreciated by 
those who know the necessity for the economy which 
the general application of steam power on the farm alone 
can give. The fact, however, that no action whatever has been 
taken on the very valuable evidence tendered before the Select 
Committee nor on the report of the latter, shows how poorly 
these interests are represented in Parliament. In view of this a 
crowded meeting was held yesterday at the Philharmonic Theatre, in 
answer to a circular from the chairman of a committee of gentle- 
men who have initiated what may now be considered an established 
society, under the title of the National Association of Owners 
of Agricultural Locomotive Steam Engines. When it is remem- 
bered that little less than a millions pounds is now invested 
in these engines, and that several owners have each from ten to 
thirty-two at work in different parts of the kingdom, it is not 
surprising that the prosecutions under “the present inconsistent 
Road Locomotive Act should induce those interested, to unite 
to gain relief from the restrictions which at present press so 
hardly upon them, The chief object of the Association is, there- 
fore, to secure improvement in the present Road Locomotive 
Act, and secondly, it is proposed that the actions brought against 
members of the Association should be defended out of the funds 
of, and by the solicitor of the Association, At the meeting yes- 
terday, over which the Duke of Sutherland had intended to pre- 
side, but was unable through illness to visit London, a number 
of gentlemen spoke on the subject upon which they had met, 
after the object of the Association had been fairly placed before 
them by Mr. James Stratton. The recommendations contained 
in the report, to which we bave above referred, were explained 
briefly but clearly by Mr, James Howard, and resolutions sup- 
porting the formation of the Association, the proposals a: to the 
formation of the Council, and rules and regulations, as well as 
the suggestion that an amendment of the Road Locomotive Act in 
the ‘present condition of British agriculture, based upon the 
report of the Select Committee of 1873, is imperatively needed, 
were unanimously carried. Several gentlemen had come from 
great distances, as from central Ireland, for the sole purpose of 
attending the meeting, and considering that over 1000- pro- 
prietors have signified their intention of supporting the Asso- 
ciation, it may be reasonably expected that the much-needed 
legi-lation will soon be secured. The farming interest is one of 
the most important to the nation, but it is at present very much 
hampered by the baneful effects of the restriction of the use of 
steam on common reads. Many of the most influential agricul- 
turists are supporting the Association, and the Duke of Suther- 
land is its elected president. 

CONTINUOUS BRAKES, 

Two railway accidents of comparatively recent occurrence place 
the necessity for the adoption of a good continuous brake once 
more in a prominent light. On the 6th of November, at 7 p.m., a 
passenger train from Liverpool ran into a light engine at Ordsal- 
lane. Fortunately no one was killed or very seriously injured. 
The passenger train was running at a very moderate speed, when 
the driver saw, 200 yards in front of him, the red lamp of the 
light engine. The passenger train consisted of an engine and 
tender and five coaches ; the lst, 3rd, and 5th coaches were con- 
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nected to the engine, and to the guard’s brake compartment in 
the rear carriage, by Clark and Webb’s continuous brakes, but 
notwithstanding the slow speed at which the train was 
running, although the driver applied the continuous brake 
immediately, it was so inefficient that the collision occurred. 
What the consequences would have been had the train 
been running fast may be imagined. The second acci- 
dent to which we have referred occurred on the London and 
North-Western Railway, at Blaby Junction, near Leicester, on 
Sunday night. Nine persons were seriously injured and a 
number of others severely shaken, It appears that the 6 p.m. 
train from Leicester to Nuneaton left Leicester punctually with 
forty passengers ; the train, consisting of a meat van, six passen- 
ger cars, and a guard’s van. When between Wigston and Blaby 
junctions the driver discovered that the engine had become 
detached from the train. He at once pulled up, but had no 
sooner done so than the train, which had continued running ata 
speed of about thirty miles an hour, dashed into theengine, breaking 
the buffers and knocking it off the rails, The meat van, which 
was next the engine, and a composite carriage were also thrown 
off the rails, and the passengers knocked violently against the 
sides of the carriages. Had this train been fitted with the 
automatic brake this accident could not have happened, as the 
brakes would have been applied to the wheels at the same 
moment that the engine broke away. We need hardly add that 
to deal with such a case as this the vacuum brake would be 
quite powerless. 
TEMPLE BAR. 

Now that Temple Bar is really to be moved—we know this 
has been said so many times that few will believe it until it is 
stated that the operation has actually commenced—we may be 
pardoned for referring to the suggestion made in THE ENGINEER 
of the 9th October, 1874, wherein it was proposed that it should 
be removed to Essex-street, Strand, and re-erected upon the level 
of the top of the stone steps by which access to the Thames Em- 
bankment is at present obtained. The question of the disposal of 
the structure, which has some slight claim to be considered a 
national monument, mainly turns upon the difficulty of finding 
& new site which would be really suitable. This, we think, is to 
be found at the place mentioned. As we suggested in the article 
above referred to, the existing narrow steps should be removed 
and a grand flight erected in their place surmounted by Temple 
Bar. The Bar would here appear to much greater advantage 
than in its present position; it would be useful, and would form 
a not ungraceful feature viewed from the Thames or the 
Temple Gardens. The site is commendable also on the ground 
of economy, as being but a short distance from its present posi- 
tion. We may also here refer to the closing paragraph of the 
article quoted above, in which we suggested that, wherever the 
Bar is re-erected, a tablet should be placed above the centre arch 
or an inscription cut upon the entablature beneath the entasis, 
recording the past history and cause of removal of the structure. 
The ancient site should be marked by fixing a pair of bronze 
sockets of large and suitable proportions and design in the line 
of the footway kerbing, and into which on féte days two lofty 
Venetian masts might be fitted supporting a Jarge vellum or cur- 
tain of rich cloth, on which might be embroidered the Domine 
dirige nos or other emblems dear to Mansion House tradition, 
and by which the regrets of some of the members of the City 
Corporation might be recorded. It may be too much to expect 
that these years of useless delay in removing a great nuisance 
will afford any lesson to the obstructionists who have been the 
cause of it. 


REVIEW. 


Proceedings of the Royal Artillery Institution, Wool wich. 
Vol. X. No.1 

We find here an abstract of the annual report of the 
Royal Artillery Institution of Woolwich, which conveys 
the idea that it is in a flourishing condition so far as its 
routine business and finances are concerned. A very 
advantageous arrangement has been adopted to increase 
the number of communications made by members 
of the institution, and to improve the standard of such 
communications as respects the labour and _ research 
bestowed upon the papers, and generally to exalt their 
merit. This consists in the bestowal of one annual 
grand prize to that communication which shall have 
been selected as the best of a fixed number upon a 
defined subject, forwarded under seal, and recognisable 
only by motto. The prize consists of a gold medal, 
and the arrangement has since been extended by 
the offer of a second prize, consisting of a silver medal, to 
the paper next in merit. The two communications to 
which these medals have been awarded are published in 
the book before us, the subject of both being, “ The Compo- 
sition and Strength of a Siege Train required for the 
Attack of a Modern Fortress.” In these the authors 
endeavour to fix within certain very wide limits, the 
personnel and the matériel both in kind and quantity 
which will be necessary at a minimum for the reduction 
of a polygonal fortress; the basis of calculation being in 
fact the number of guns in the fortress or of one of the 
faces of polygonal. There is much good common-sense 
and many suggestive remarks to be found in these 
papers, but anything like an even approximately 
arithmetical result of practical value to any investiga- 
tion of so indefinite a problem as has here been 
proposed for solution seems so impossible, that the 
attempt at solution may be regarded as a mere 
nullity or waste of time. The problem is, in fact, 
treated in the same one-sided fashion as are all 
those of the political economists; that is to say, it 
is simplified by totally disregarding several of the 
essential or inevitable conditions which would not be 
separated from it in actual warfare. Who can tell, 
for example, the precise quantity of ammunition that 
must be provided for a certain number of days’ firing 
from a given number of siege guns at an assumed number 
of rounds per hour, when the actual contingencies of dis- 
abled guns on either side, or the chance of the destruction 
of a considerable portion of the besieger’s ammunition by 
a lucky chance in incendiary shot, or the penetration by 
rifled shells and blowing up of gun platforms, and a 
hundred other contingencies are kept entirely out of sight. 
Ballistics indeed have, especially since the introduction of 
rifled ordnance, made great advances towards becoming a 
science ; but the use of artillery in actual warfare, whether 
on land or sea, is still an art incapable of much more exact 
guidance than that supplied at the moment by the exercise 











of rapid observation and decision ; in a word, by good 
common sense, illuminated, no doubt, by a large acquire- 
ment of technical facts and details, having more or less 
of scientific relation, ‘Io us it seems the late Sir John 
Burgoyne’s maxim, “That the best general was he who 
could ‘best use his eyes,” may with advantage be made 
here applicable, and that all that can be said with wisdom 
as to fixing the quantity of artillery and ammunition 
necessary for the rough game of a siege is, under the 
guidance of experience, to have enough and to spare both 
in the field and in reserve. To us, therefore, we are of 
opinion, with all due humility, that the subject chosen for 
these medals was, on this occasion, an unfortunate one. 
A problem, however complex, upon which it is sought to 
induce able and instructive men to think clearly and 
exhaustively, should itself be such as to admit of being 
clearly and fully enunciated. 

The volume contains a notice contributed by Major Mait- 
land of what is called “ Krupp’s patent Protected Non- 
recoil System” of fixed artillery. The gist of this system 
consists in the re-assemblage of several details of garrison 
gun-mounting which have been for several years perfectly 
well-known in England, some of which have been rejected, 
with more or less sufficient reason, and others which 
have never been tried, we believe, upon any scale, 
small or large, because they were practically impossible in 
the judgment of every capable mechanical engineer, how- 
ever moderately acquainted with the forces which are 
called into play in the discharge of heavy rifled ordnance. 
This system of Herr Krupp’s, as recently illustrated in 
our pages, consists in stopping the embrasure with a thick 
plate of iron or steel, with a small round hole in it, 
through which the gun shall discharge. The gun itself is 
muzzle-swivelling and breech-loading, the muzzle being 
enlarged into a ball, which is secured fast to the 
plate by the external segment of a ball-and-socket joint. 
Now, every part of this impracticable scheme was invented 
and patented in England, if we mistake not, by the late 
Mr. Thomas Page, M.I.C.E., several years ago. To pass 
over many other points of practical difficulty, it needs but 
a very small knowledge of dynamics to see that 
no such combination could be made capable for any 
length of time of resisting the tremendous blow visited 
upon the ball and socket, the chase of the gun and the 
embrasure plate by the recoil of even a 38-ton gun. Pos- 
sibly the inventor imagines that the mass of the embrasure 
plate will add its inertia to that of the gun itself in dead- 
ening the impact of recoil between the ball of the gun and 
the socket itself ; but this would be an entire mechanical 
fallacy. The training of the gun at its breech end, both 
horizontally and vertically, so far as here described, is 
identical with some of the arrangements long since pro- 
posed for muzzle-swivelling guns, and many of which were 
patented in England. It does not seem to us to tell 
much in favour of the mechanical judgment of some of 
the higher officers of our artillery that these crude and 
old-fashioned proposals should have been honoured by 
notice in this book. It owes its place there probably 
to the sorcery of Krupp’s name; but a fathomless 
purse and the favour of a despotic Government have 
enabled Krupp to achieve a reputation as a mechanic 
and an inventor far beyond what the merits of anything 
original that he has produced may warrant. 

A short paper, entitled “ Experiments made in 
Russia with the ‘Le Boulengé’ Telemeter,” translated 
from the Spanish, it is stated, by Lieutenant J. C. 
Dalton, is to be found in this part, which is of some 
interest. The instrument consists of a graduated glass 
tube partly filled with sulphuric ether, or other mobile 
liquid. When the instrument is held vertically, with one 
end down, the liquid is in contact with the zero of the 
scale ; when its position is reversed, the liquid begins to 
run out into an attached reservoir; the observer, therefore, 
who uses it to determine the distance at which an enemy’s 
gun is discharged, observes the flash, and imme .iately 
reverses the tube ; on hearing the report, he observes the 
position of the surface of the liquid in relation to the scale, 
which is so graduated that the distance is read off without 
calculation. It will be perceived thus that the principle of 
this telemeter is old, and depends merely upon the velocity 
of sound in air, which, as is now well ascertained, varies 
occasionally within very wide limits, dependent upon cir- 
cumstances. Arctic voyagers, for example, have heard the 
report of a distant gun, and after it the order to fire. The 
Boulengé telemeter may perhaps be a convenient little in- 
strument for use in the field, but no reliance can be placed in 
its accuracy as compared with the instruments whose prin- 
ciple is the observation of the angle subtended by a distant 
object. 

There is probably a larger number of Royal Engineer 
and Artillery officers who read with facility the various con- 
tinental languages than is to be found amongst the same 
number of civil engineers, but it seems to us that the 
managing committee of the Royal Engineers’ Institution 
might, with great advantage and credit to the scientitic 
cause, imitate the course which has worked so successfully 
for some time past in the Institution of Civil Engineers, 
by employing officers or others to translate in full or in 
abstract, important papers or notices from the military 
periodicals of all the great European nations, and publish- 
ing the same at intervals in the parts of the Royal Artillery 
Institution Proceedings. As a rule, military officers are 
not over fond of mental drudgery, and but few members 
of either of the scientific corps will be found very willing 
even to read papers in a continental language with which 
they have only a colloquial acquaintance. Such a know- 
ledge would be much promoted by what we suggest, while 
the professional knowledge both of army and navy would 
be greatly promoted. On this ground, perhaps, a grant of 
a few hundreds per annum for this special object might 
not be refused by the Government to the Institution if 
applied for. 








THE revenue of the Eastern Railway of France to the 18th ult. 
amounted to £3,361,360, as compared with £3,422,233 in the 
corresponding period of 1876, showing a decrease of £60,873 this 


year. The Northern Railway of France shows a decrease of 
£52,268, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of vur 
correspondents.) 





THE DEFERRED PURCHASE SYSTEM—RE THOMAS AND EVANS. 

S1n,—Our attention has been directed to a paragraph in the last 
issue of your journal giving a condensed report of an application 
on behalf of the trustee in the above liquidation to make absolute 
an interim restraining order granted by the Registrar of the 
Bangor County-court, restraining further proceedings in an action 
brought by: our. clients—Messrs. F. W. Reynolds and Co., of 
London —against the debtors, and continued against the trustees. 
The local newspaper from which you quote has fallen into some 
inaccuracies on minor points, but the main facts of the hiring and 
the termination of the hire agreement are correctly given, aud the 
effect of the judgment of the learned judge-—Mr. Horatio Lloyd—is 
also sufficiently indicated. 

Our clients regard the case as one involving a principle of grave 
importance, not merely to themselves, but to the trade generally, 
and their main object in contesting the matter has been to procure 
an authoritative decision upon the points raised. With this view, 
Messrs. Reynolds and Co, have decided to appeal from the decision 
of the county-court judge. Notice of the appeal motion has been 
given, and we expect that the matter will come on for hearing next 
week before the chief judge. Meanwhile we think it would be 
out of place for us to give any expression to our own views cn the 
law affecting the subject. 

We shall be happy to communicate the result of the appeal to 
you for the information of such of your readers as are interested in 
the question. ScorT AND BaRHAM, 

39, King-street, Cheapside, London, E.C., 

13th December. 





THE OWNERSHIP OF THE TUBE WELL PATENTS. 

Srr,—My attention has been drawn to a letter which appeared 
under the above heading in your issue of 30th ult., written by Mr. 
E. F. Buttemer Harston. He asserts that the statement made in 
my paper, read before the Society of Engineers, that “* Mr. Norton’s 
patents passed into the hands of Messrs. Le Grand and Sutcliff, of 
Bunhill-row, London, a few years back, ‘ is erroneous,’ and cal- 
culated to cause my client serious injury.” The best reply I can 
give to such an assertion will be to state the facts of the case. 

The three separate patents were purchased by me in 1874, and 
the original Patent-office deeds, with the great seals attached 
thereto, are in the hands of my solicitors, Messrs. Champion, 
Robinson, and Poole, 17, Ironmonger-lane, Cheapside, where they 
are open to Mr. Harston’s inspection at any time he likes to name ; 
and if further proof were needed, I might state that since the 
patents became the property of Messrs. Le Grand and Suitcliff, this 
firm has had the “‘ privilege ” of paying the seven years’ annuity of 
£100 upon two of them. In order to avoid needless trespassing 
upon your space, [ should explain that previous to my purchasing 
the patents in question, Mr. Norton had granted licenses under 
these patents to certain individuals, giving them the right to sink 
tube wells within specified counties. Of course the purchase was 
maade subject to such existing licenses, and Messrs. Le Grand and 
Sutcliff have of their own accord inserted in their price lists the 
names, addresses, and districts of such licensees. 

That the co-licensees of Mr. Harston’s client do not all share in 
the opinion that my paper is calculated to do them “serious 
injury,” I think is evidenced by the following extract from a letter 
which I received from one of them, upon his receipt of a copy of THE 
ENGINEER, containing my paper :—‘“‘ Pray allow me to return you 
my best thanks for the splendid paper, and the good it will do us 
all; I personally feel myself indebted to you, and wish you the 
suecess you deserve.” 

If I have made an erroneous statement, or seriously injured 
anybody, I can only say I much regret it, but with these facts 
before your readers I leave them to form their own conclusions. 

A. Le GRAND. 

Magdala Works, Bunhill-row, London, E.C., Dec, 12th. 





THE POSITION OF THE FEED DISCHARGE IN STEAM BOILERS. 

Str.—Under the heading “‘To Correspondents” in your im- 
pression for November 30th last, and in reply to “‘C. G. H,” you 
say, in double-flued boilers the feed should be introduced from the 
top, the feed pipe descending to a point between and below the 
crowns of the furnace tubes, and terminating in a horizontal J piece, 
which will deliver the water in opposite directions. No better 
arrangement than this can be used. With single-flue boilers, the 
dip feed pipe should descend down one side of the flue to a point 
almost a foot from the bottom, and as near the front end as 
possible. Broadly speaking, the feed pipe should never be within 
Gin. of a heated plate. I have not the slightest doubt but you can 
adduce very good reasons for the position of the feed discharge you 
here recommend, but, I wish respectfully to call your attention to 
the fact, that it'is not only not in accordance, but is directly con- 
trary to what is recommended by the leading boiler insurance 
companies and associations, who, I may say, have thousands of 
boilers under their supervision, and who, I believe, are of one 
o_ in this matter, viz., that the feed discharge should be 
above the level of the furnace crowns. The reason for this is 
obvious. Suppése the feed back-pressure valve to be prevented 
from closing (either through the valve itself sticking, or by a 
portion of deposit getting under the valve), the pressure in the 
boiler will force the water back through the feed pipe and valve, 
until the level of the water is reduced to that of the feed dis- 
charge, which, if it be below the furnace crowns, leaves the plates 
exposed to the full action of the fires, overheating takes place, 
and collapse, often attended by explosion. is the result. 

Referring to this matter, Mr. Henry Hiller, Chief Engineer of 
the National Boiler Insurance Company, in his last printed report, 
says, ‘‘A number of internally-fired boilers were found deeply 
grooved at the edge of the ring seams at the lower part of the 
shell. This was especially noted where the boilers were not well 
set, or where the draught, instead of passing from the tubes under 
the bottom, passed from the tubes along the side flues, and last 
along the bottom flue. The grooving action was assisted by the 
low position of the feed discharge in many instances, and this in 
others was the chief cause of the defects. When the feed dis- 
charge is below the flue tubes, and especially if near the front end 
of the boiler, the straining at the lower seams of the shell is much 
aggravated, consequent on this part being kept comparatively cool ; 
and if the furnace tubes are of proportionately large diameter, and 
rigidly attached to the end plates, fracture at the ring seams at 
the lower part of the boiler is almost inevitable, consequent on the 
expansion of the tubesin ordinary work.” : 

Your kind insertion of this in your next issue may lead to the 
matter being fully ventilated in your columns, and certainly there 
are few matters in boiler engineering of more importance than 
this. HARRY WILKINSON, 

Hamilton-street, Ashton-under-Lyne, 

December 10th. 
CONCERNING A DIFFICULT ANALYSIS, 

S1r,—Favour the following little word picture for a moment 
with your accustomed kind attention :—Like yourself, and most of 
your readers, 1am not in love with the present slow. circulation 
of goods and money, and every time I see a batch of new remedies 
proposed I note them down in alphabetical order :—(1) Africa 
ought to be colonised. (2) America and Australia ought to 
liberalise their customs tariffs. (3) Agriculture ought to be 
improved, so as to create. more paying customers for manufacturers 
and merchants. (4) British India ought to have more roads, better 
irrigation, and no duties on Manchester cottons. (5) British work- 
men should forswear drink, wasteful cooking, and strikes, (6) The 
continental armaments ought to be reduced to peace footing. 
(7) The Chinese might cut their pigtails or not, but they should 
embrace free trade, and build railways. (8) Constantinople, 
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Alexandria, Brest, Brindisi, Cherbourg, Corfu, Candia, Cairo, 
Naples, Toulon, Trieste, and other stations on the high road to 
India ought to be protected by war against the incidents and 
consequences of war. (9) Customs’ premiums might be devised 
to increase our food supply. (10) Drink might be taxed double. 
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poor that they could not, if they would, employ labour—“‘ the 
source of wealth ”—at about balf price. On the other hand, 


| colliers, puddlers, and other skilled workmen so rich in leisure 


(11) Engineers, machinists, and manufacturers might reasonably | 


copy each other’s peculiar skill, improvements, and innovations as 
freely as musicians, farmers, actors, merchants, lawyers, legisla- 
tors, seamen, soldiers, sportsmen, fishermen, and doctors imitate 
each other wherever convenient; great industrial p 


infringements on each other’s trade profits—‘‘ Fas est ab hoste 
disceri.” Vigilantibus, non dormientibus lex adjuvat. 


and labour—“ their only capital or stock-in-trade”-—that the 
same exertions which a few years since, during the scarcity of 
hands, commanded nearly a pound a day, can now be had, by 
buyers with money in their pockets, at 50s to 60s. for six days of 
sober, steady, careful, valuable work. Who will explain these 
crying contradictions? I believe the key to a. thousand mysteries 


rogress | lies in this single question, ** Is the machinery of international 
would be the certain consequence, ani as to the morality of such | 


commerce slackening for want of oil or for want of steam, or what 


| other rational explanation can be suggested?” 


As you continue this list in your own mind down to letter Z, I 


think you will appreciate its utility. I know 


of no better | 


corrective of local and individual bias than this alphabetical | 


indexing. 
trasted with the fiasco of American 
Pittsburgh riots—the stoppage of the 
tion compared with the increase of the Russian caravan trade via 
Khiva and Kiachta—in short, every fact or opinion shows its true 


The alleged failure of free trade in England, con- | 
rotectionism in the late | 
ssian Black Sea naviga- | 


dimensions to better advantage when ranged amidst or against a | 
motley crowd of others, collected from all parts of the globe. | ship's side, and yet be so held that it may be dropped with its 
Nevertheless I cannot say that my knowledge of bad trade is very | crew at any instant, so as to take advantage of the most oppor- 


satisfactory. On the contrary, what I may have gained in 
accuracy I seem to be wanting in completeness. While other 
doctors are already prescribing remedies, I must confess that I am 
still completely puzzled with the true nature of the disease. For 
what is ie? 
““Who or what causes bad trade? Upon whom does it fall 
heaviest — upon the masters, the men, the buyers, the sellers, 
the manufacturers, the merchants, the farmers, the shippers, the 
carriers, the bankers, the borrowers, the lenders?” I cannot 


Seeing the insufficiency of my own resources, I have | 


decide. 
followed the fashion of consulting an analytical chemist ; but he, 


Here my note-book swarms with queries. | 


| 
| 
} 
} 


too, could not define the mixture. It reminded him, he said, of | 


a 
— to be the friend, sometimes Short; he could not settle 
w 

Similarly my family doctor to whom I submitted the query 
** How do you deal with cases of slow or suspended circulation ?” 
He answered that it depended wholly upon the diagnosis. For 
plethora, irritants or blood-letting ; for anemia, rest, air, warmth, 
and nourishment. Which of the two alternatives might I be 
referring to? That was precisely what I could not clearly tell 
him. It seemed to resemble determination of blood to the 
heart. Every article of value, that formerly tramped through the 
world in search of its final owner—the highest bidder—seemed to 
have at last met with him and found in his keeping a permanent 

lace of rest. More I could not say, the extremities starving, the 

central vessels gorged ; probably anemia, Knowing the 
ingenuity of yourself and your readers, I now beg leave to lay the 
SS. before an audience of engineers :—What is bad e? 
it the clock of commerce in want of oiling, cleaning, and repair- 
ing, or is it simply the weights run down, and the key for winding 
mislaid for a season ? 

You have the symptoms of the patient vividly before and 
around you. On the one hand, affluence of everything, except 
perhaps confidence and cust and margin of profit, certainly 
great affluence of unemployed labour. Every market teeming 








with offers and stocks of cheap, unsaleable goods ; all good banks | 


overrun with money ; the rate of discount tempting enough, 
yet no one, apparently, so poor as to borrow at 3 per cert. This 
surely isnot a season of scarcity ; on the contrary, was there ever 
such plenty? Yet, on the other hand, there is scarcity undeni- 
able, famine in India, distress in America. poverty in Wales, 


hire, y, Switzerland. Whether republican or 
ae tt pom or protectionist, industrial, agricultural, 
nautical, pastoral, or piscatorial—at or at war—every coun’ 
sends complaints, if not cries for help. us ie 


Evident—is it not ?—that here, as to this 
armour, the science of i 
clear in ite teachings. 


precise chink of the 
economy is, somehow, not quite 
the one hand millionaires so manifestly 








ttle of Eosine, half green, half crimson. Sometimes Codling | 
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LAURENCE’S BOAT LOWERING APPARATUS. 


Durie the past few years many new arrangements of appa- 
ratus for raising and lowering ships’ boats have been brought out, 
and some of these have been successful in attaining their object. 
Hitherto, however, we believe none have been made by which a 
ship’s boat may be lowered at a considerable distance from the 


+ + 





tune as, for i , when in a rough sea and the ship 
is rolling heavily—a matter of great importance when a vessel, 
especially a passenger vessel, has to be abandoned. 

We illustrate herewith a new form of apparatus, designed by 
Mr. G. G. Laurence, of the Tay Bridge Works, Newport, Dundee, 
and which effects the raising and lowering of a loaded ship's boat 





in any sea, and permits the actual release to be made instanta- 
neously at the most favourable moment. In our illustratiuns, 
Figs. 1 and 3 show the apparatus when the boat is inboard and 
resting on the skid beams. Figs. 2 and 4 show the position of 
the fixed and moving davits when the boat is lowered and sus- 
pended ready for dropping it into the water. In Fig. 7 the 
position of the parts is shown when the boat is suspended out- 
side the vessel in a rough sea. A simple form of the apparatus 
has been fitted on board a schooner, the Lightning, as shown in 
Fig. 8, and with most successful results, The apparatus has also 
been fitted on one of the Tay Ferry Company’s steamers, Dundee, 
and by it a boat weighing 15 cwt., and stowed one foot inside the 
perpendicular of the bulwark, was repeatedly launched, loaded 
rrith her crew, while going full speed, in about 30 seconds, and 
hoisted and in less than a minute. In Fig. 9 the appa- 
ratus is indicated with the strut bar in the position by which it 
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| maintains the moving davits a certain distance from the vessel's 
side during the hoisting operation. In Figs. 5 and 6 are shown 
enlarged views of the davit head. 

A head is formed on the upper end of each davit. Each 
head H is formed to receive a sheave E, and is also fitted with 
a pair of jaws D. One jaw F is fixed, and the other jaw G is 
hinged to the head. A shackle I is formed to slip over the two 
jaws, and with an eye for attachment to a fall K, the end of the 
fall being attached to a spring safety hook. The chain K passes 
over the sheave E, and over one of two sheaves mounted in the 
head of the standard E. The chain K is then led from the 
standard to a winch, as seen in Fig. 1. The two chains K from 
both davits are led to the same winch N. See Figs. 4 and 7, 
One end of a rope or fall is attached to an eye formed on the 
davit as shown. This fall is led over the other of the two 
sheaves in the standard E, and is attached by the other end so 
that it can be lengthened or shortened, or made fast as required. 
The jaws D are so formed that when closed a link P can hang 
freely within the jaws and be therein retained. The link is 
connected by a short chain to the end of the boat. The inward 
projection of the davit heads permits the boat to swing clear 
between the two davits when they are hauled inboard. It will 
be seen that when suspended the weight of the boat is sustained 
by the hinged jaws, and that when these are permitted to open 
by the removal of the wedge A, the boat will be released. The 
method of lowering the boat is as fol ows :—We will suppose 
the boat to have been unshipped from the skid beams upon 
which it rests in Fi**.1 and 3, and pushed off so that the davits 
are kept from fall... outwards by the chains K K, as seen in 
Fig. 7. The chains » «now slackened off and the davits are 
permitted to fall outwards, the lower ends turning on their 
hinges and swinging the boat clear of the ship's side. As the 
upper ends of the davits move over, the loose wedges A fall out of 
| the shackles I, but as the strain due to the load is borne by the 
| latter, the movable jaw is held firmly against the fixed jaw, and 
| the ring P is firmly held. When the boat is nearly low enough 
| to be released the chain and pin falls will be as shown in Figs. 2 
| and 4, the falls N being so adjusted in length as that they will 

tighten when the boat is low enough to be released. The Sonex 
ing of the boat continuing, the falls N take the load, so that the 
chains K slacken, and the closing strain being thus taken off 
the movable jaws, the boat is released and drops into the water. 
By this method, and supposing the falls N to have been pre- 
viously adjusted, it would be simply necessary to run out the 
chains K until the boat became released by the tightening of the 
falls N, but the latter 7 be operated at will so as to drop the 
boat at any moment. en the boat is to be raised the davits 
are fixed in the position shown in Fig.7, The chains being 
unhooked and overhauled down to the boat, the hooks are then 
attached to the lower rings on the boat, and the latter is hoisted 
to the davit heads. The links P are then placed in the jaws, and 
the wedge being inserted, the davits and boat are brought in 
board together. 

The apparatus has an appearance of complication, but this is 

more apparent than real. 
| It is pointed out by the inventor that with shortened davits 
| the apparatus could be used with much economy of time for 
| letting go, catting, fishing, and stowing anchors, and that they 
| are adapted for launching ee and go rendering unneces- 
| sary the use of blocks at the yard arms as now adopted on 
| Captain Harvey's plan. It is also pointed out that the mode of 
| suspension secures great safety during the loading of the boat or 
the lowering operation, as the centre of gravity of the load is 
so much below tbe point of attachment, upsetting being thus 
very difficult, and further, a boat is strained less by suspension 
| from the ends than from the keel. 
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Grants and Dates of Provisional Protection for Six Months. 

$302. Improvements in Watcues, Edward Fletcher, Salford, Lancashire. 
—30th August, 1877. 

$913. Improvements in Gainpino Mixts, William Newzam Nicholson and 
William Mather, Newark-upon-Trent, Nottinghamshire.—23rd Oc/ober, 


1877. 

3985. An improved PoLyco.our Paintino Macnixe, Ambrosius Hugo 
Schumann and Wilhelm Zelbe, Leipsic, ne gos October, 1877. 
4140. Improvements in Piav orontes, Julius Cossel, Queen Victoria-street, 
London.—A communication from Carl Heinrich Ludwig Plass, Ham- 

burgh.—6th November, 1877. 

4279. Improvements in the Construction, ARRANGEMENT, and APPLica- 
TIon of Screw Propecuers at the stern, bow, or both ends of steam- 
ahips or vessels, Robert Griffiths, Bayswater, London.—l5th November, 
1877. 

4293. A new or improved method ot Paintino and DecoraTinG GLass, 
ENAMELLeD Cutna, and Porrery Wares of every description by 
specially prepared pencils, Edward Thomas Hughes, Jhancery-lane, 
London,—A communication from Max Résler, Schlierbach, near Wiich- 
tersbach, Germany.—16th November, 1877. 

4331. Impro ts in apparatus to be used to Reourats the Supp.y of 
Ow or Speimit in railway and other lamps, and for other such like pur- 
men George Brockelbank, Thornsett-road, South Penge Park, Aner- 
ey. —19th November, 1877. 

4339. Improvements in apparatus for DispLayinG ADVERTISEMENTS, 
Edmund Edwards, Scu qe my London.—A communica- 
tion from le Comte de Beuc, Paris.—20th Nov: mber, 1877 

4361. Certain improvemeuts in the construction of Satine and other 
VessELs, whereby greater stability and increase of speed is effected, 
Conrad D'Huc Gustave Dressler, Barnard’-inn, London. 

4363. Improvements in and connected with Mowino and Reapixe 
Macnines, William Mcintyre Cranston, Worship-street, Finsbury, 
London.—A communication from Walter Abbott Wood, Hoosick Fualis, 
New York, U.S. 

4369. A new or improved 
William Brownlie, Glasgow 

4371. Improvements in Mictrary Equipments, Edward Griffith Brewer, 
acai London.—A communication from Edmond s2ches, 





Opaque and Transrparest Sow Carp, 


4373. Improvements in Covegine the Surfaces of CyLinpers or Rotiters 
used in carding cotton and other fibrous substances and in ap 


ratus 

employed tkerein, William Walton, Haughton Dale Works, ton, 
Laucasbire. 

4375 Improvements in Fastexinos for window sashes and ts, 


4473, Improvements in machines for making Parzr Baas, Lyle Nelson, 
Lauteeheieen, London.—A prledbecr vn Be from George fi. Mallary, 
New York, U.8.—27th November, 1877. 

4475. Certain improvements in the manufacture and production of 
Fixorrs for mowing and reaping machines, Andrew Wilson, Bir- 


min; . 
4477. Tepatvemanie in STays or Corsets, Claude Frangois Paul de 


Plument de , Paris. 

4479. I ts in the of Gas and in apparatus used in 
its production, Paul Aube, Toulon, France 

4481. An improvement in Cart, Cargiace, Vax, Wagon, and other 
Wuerts, Peter Brown, Old Kent-road, Surrey. 

4483. Improvements in Looms for weaving, Richard Longden Hattersley 
and James, Hill, Keighley, Yorkshire, and John Walker, Ashton-under- 
Lyne, Lancashire. x 

4485, Improvements in Perroratinc Macaines, James Murdoch Napier, 
York-road, Lambeth, Surrey. 

4487 Improvements in apparatus or means to be employed in CasTING 
Merat Pipes and other similar hollow or tubular articles, Joseph 
Elisha Hunt, Newport, Monmouthshire. 

4489. Improvements in the manufacture and Mountinc of Screens, 
Suow-cakps, and TaBLets, Edwin Chamberlain, Edgbaston, Wat wick- 
shire.—28¢h November, 1877. 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

4284, Improvement in Sarety Pixs, Purches Miles, Brookiyn, U.S.—23th 
November, 1877. 

4502 Improvements in Bautno Corton, Sydney Pitt, Sutton, Surrey.—A 
communication from Leslie Belden, U.8.—29th November, 1877. 

4587. Improved ap to ployed in TueatTricaL or GYMNA3TIC 
Spermanom, Guillermo Antonio Farini, W inst December, 











Patents on which the Stamp Duty of £50 has been Paid. 

4159. Hair Brusuino, &c., James Henry Small, Southampton-buildings, 
London.—3rd December, 1874. 

4175. CarBonares of Sopa, Ludwig Mond, Northwick, Cheshire.— 4th 
December, 1874. 

4211. Fastenincs for Doors, Montague Davenport, Leadenhall-street, 
London.—8th December, 1874, 

4170. TreaTine Gratin, &e., _ August sams Buchholz, Ravenscourt- 

ith. 4th Decemb 








square, H » 1874. 

4188. Furnaces of Steam Borters, Thomas Morgan, Cockspur-street, 
London.—5th December, 1874. 

4256. Warminc and VextiLatino, George Eyre, Codnor, Derbyshire.— 
10th Decemh 7 





John Greenfield, Birmingham. 

4377. Improvements in apparatus for Dyeino Targeap or Yarn, Thomas 
Paterson Miller, Camburslang Dye Works, Lanarkshire, N.B. 

_ 4379. Improvements in Hicu-pressurE STEAM Boilers, and in apparatus 

to be used in connection with the same, William Robert Lake, South- 

ampton-buildings, London.—A communication frem Charles Deleé- 
vaque, Paria 

4351. Improvements in the manufacture of Wootten Fasrics, Benjamin 
Hanson and Ernest William Hirst, Huddersfield. 

4/83. Improvements in the preparation of Wasu-LEaATHER for manu- 
facture into wearing Maar ¢ Thomas Sutton Evans, Sawston, Cam- 
bridgeshire.—A communication from Richard Lazenby, Manchest 


, 1874. 

4374. Compression of Ow Seeps, Horatio Harriman Ayre, Algernon 
Sidney Ayre, William Chambers, and Walter Albert Ayre, Kingston- 
upou-Hull —19¢h December, 1874. 

4183. Preparation of Foon, William Domett Stone, M.D., Oxfurd-ter- 
race, London.—5th December, 1874 

4194. HyprocarBons, George Hand Smith, § 
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3004, Pais, &., Fasrics, John Orr, Glasgow, Lanarkshire, N.B.—7th 

August, 1877. 

3015. Pratrorm Weicninc Macuines, Henry Pooley, Liverpool, Lanca- 
shire. 

3021. a &c., Bixps, Joseph Everard, Stanwix, near Carlisle. — 8th 
A 1877. 


ugust, * 
3040. Motive Power. Smith, Kennin Park, Surrey. 
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3042. Compressep Correx, Gerard us von Nawrocki, Koch- 
strasse, Germany.—A communication from Franz Ruch, 
ier, and Jean Berlit.—9th August, 1877. 
3051. Gasatiers, Charles Henry Richardin, Paris. 
3056. Coverinc Steam Enoines, William Edward Gedge, Wellington- 
street, Strand, London.—A communication from Charles Gaude- 
fro; 


3059. Looms, John Leeming, Bradford. 

3.64. Braces, Thomas Palmer and William Jones, jun., Harborne, Staf- 
fordshire.—10th August, 1877. 

3083. Wire, William Robert Lake, S pton-buildings, 
Acommunication from William Bansen.—13th August, 1877. 

3088. CotLectino, &c , Hey, &c., John Banks Taylor, Prestonpans, N.B. 
—l4th August, 1877. 

3114. Paper Cutrtino Macuines, James Salmon and Robert Craib Ross, 
Manchester. —15th August, 1877. 

3124. Propuction of Vacuum. John Henry Johnson, Lincoln’s-inn-fields, 
London —-A communication from Auguste Alphonse Duvergier. 

$125. Pistons, Thomas Adams, West Gorton, near Manchester, Lanca- 
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London. — 


shire. 

3128. Postat Envevorgs, William Robert Lake, South ton-buildings, 
London-—A communication from Charles K. Marshall, George Elhot, 
and Mary Boyd Cummings.—16th August, 1877. 

3153. Ice, John Henry Johnson, Lincoln’s-inn-fields, London.--A com- 
munication from Georges Dubern.—18th August, 1877. 

3157. Greasine Woot, Frank Wirth, Frankfort-on.the-Maine, Germapny.-— 
A communication from Julius Jtingst and Christian Heinzerling.— 
20th August, 1877. 

$348. RaiLway Brakes, Thomas Dobson, Crewe, Cheshire.—3rd Septem- 
ber, 1877. 

3858. CounTinG NEEDLES, Victor Milward, Redditch.—4th September, 1877. 

$438. Cocouxs, William Ford Stanley, Great Turnstile, London.—12th 
September, 1877. 

3635. SareTy Caces, Martin Thomson, Rosehall, N.B.—28th September, 
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8762. Wats of Buitp1nos, Philip Cornish, Stamford Hill, London.—10th 
October, 1877. 

3857. Fioor-cLots, Frederick Walton, Twickenham, London.—18th Qcto- 
ber, 1877. 


3892. Joints, Hugh Unsworth McKie, Carlisle.—20th October, 1877. 

3923. ExTractinG Sittver, Arthur Gaved Phillips, Liverpool.—z4th Octo- 
ber, 1877. 

4044. Securine the Sores of Boots, William Robert Lake, Southampton- 
buildings, London.—A communication from Joseph Symonds Foster.— 
—8lst October, 1877. 

4083. VENTILATING, &c. , Edward Gregson Banner, Billiter-square, London. 

-2ad November, 1877. 
4140. Pranorortes, Julius' Cossel, Queen Victoria-street, London.—A 





Jondon, and Hugh Christie Paterson, George-square, Glasgow. — oth 
December, 1874. 


4197. Looms, Florimond Bayart and Henri Bayart, Roubaix, France.— 
7th December, 1874. 


4369. Grapnevs, Francis Lambort, St. Marylebone, J iddlesex.—13th 
December, 1874. 





—2lst November, 1877. 

4385. Improvements in Winptnc Exoines for surface and underground 
hauling, Henry Watkin Lewis, Treherbert, near Pontypridd, Glamor- 
ranshire. 

4380. Improvements in apparatus for Courtine or Geanine ToGoeTuern 
the AxLes of Locomotive Exaines, Traamcan Escitnes, and other 
vehicles, applicable also for the transmis-ion of power by shafting, 
James Atkinson Longridge, Victoria-street, Westminster. 

1503. Improvements in the production of Wrens or SnEETs to be employed 
in embossing fabrics, Jobn Henry Boddy, Leeds. 

4305. Improvements in apparatus for Beonzine, Dustinc, or PowDERING, 
Jobn Henry Johnson, Lincola’s-inn-tields, London.—A communication 
from Charles Georges Legrand, Paris. 

4397. Improvements in and connected with apparatus for Drivixe or 
Work1no Sutps’ Pomps, part of which apparatus is applicable to other 
purposes, Lawrence Garrick, Renfrew, N.B. 

4399. An improved WasHinG S8tanp combined with dressing table and 
other conveniences for the toilet, William John Hinde, Euston-road, 
London. 

4401. A new Serr-tockine Pote Cras for use in harnessing horses to 

_ carriages and other similar vebicles, and the immediate release of 
fallen horses therefrom, part of which is also applicable to single 
hernees, James Isaacks Sands, Upper Kennington-lane, Lambeth, 
Surrey. 

4403. Improvements in apparatus for Treatina Tera, William Geeves, 
Charlton Kings, Chelt Gl tershire.—22nd November, 1877. 
4407. Improvements in machinery and apparatus applicable to Twist 
Lace Macuines, and in the fabrics produced thereon, Joh Newton, 

Nottinghar. 

4409. Portasce Fotvine Tastes and other furniture, James Grieve Lyle, 
Bishopsgate-street Within, London. 

“e. An improved Cask Sranp, Edward George Jell, New Brompton, 
Kent. 

4417. Improvements in apparatus for Commusicatinac Between the 
PasseENGERS in Ratuway 1xains and the Guarps or ENcine Dairvens, 
Henry Morris, Manch-ster. 

4419. Improvements in machinery and apparatus for Borinc Coat, 
State, Rock, Mtyeracs, and other substances, John Patterson, Ken- 
sington-gardens, Londun. 

4421. A PorTaBLe Bastn, specially applicable for the use of travellers, 
cor ee Boyd, Regent-terrace, Edinburgh, N.B.—23rd Novem- 
ber, . 

4423. Improvements in apparatus for ControLitinc and Reevucatixe the 
SuppLy of Water and preventing waste, John Gordon, Glasgow, 
Lanarkshire, N.B. 

4425. New or improved hinery or 
EsING, GRINDING, PoLisHING, and FinisHino 
John Farmer, Glasgow. 

4129. Improvements in apparatus for Sprearina Prastic or other 
SvuBsTances or liquids upon woven fabrics, paper, and other materials, 
William Walton, Denton, Lancashire. 

4423. Imp ts in the EB ATION and Preservation of the 
Heat and Evastic Force of Steam in the cylinders of steam eé es, 
which invention is applicable in part for boiling or heating liquids and 
gases, Nicholas Procter Burgh, Cornhill, London. 

4435, Improvements in Ececrrica, Apparatus for lighting and other 
mg Samuel Alfred Varley, Hatfield, Hertfordshire.—24th Novem- 

> . 

4437. Improvements in SiagNaLuino on Rattways and in the means and 
apparatus = th John Shedd Campbell, Glasgow, 
Lanarkshire, N.B. 

4439. Improvements in ApsustaBLe Cains, Lounges, and Beps, and in 
mattresses and fittings for the same, William Martin Green, Kentish 
Town, and William Jack, Stoke Newington, London. 

4441. Improvements in the method of Apptyine the Enaine Power for 
propelling vessels, being a substitute for the side wheel paddles and 
also the screw propeller, Henry Francis Knapp, Cornhill, London. 

4145. Improvements in Steam Generators and Conpensers for steam 
tramway cars, and which may also be used for other purposes, Alfred 
Hermann Seligmann, Glasgow. 

1S ere in Warer Taps or Cocks, Henry Harrison, Hudders- 


4451. Imp ts in the facture of Cicars and Cicaretres, and 
in the apparatus used therefor, William Lloyd Wise, Chandos-chambers, 
Adelphi, London.—A communication from Alexandre Marengo and 
Joseph Marengo, Montreal, Robert Pecl McGinnis, Iberville, and 

Ray Marengo, Montreal, Quebec, U.S.—26th November, 1877. 

4453. Improvements in and combined machinery or apparatus for CLEAN- 
inc Tin or TerNe PLates or other metal coated sheets or plates of 
metal, Rees Taylor, Liantrissant, South Wales. 

4455. Improvements in the construction of Bakers’ and other Ovens, 
John Tomlinson and Robert Arthur Tomlinson, Manchester, Lanca- 


4157. Improved apparatus for Supportinc Potrery-wark in KILNs or 
Ovens, Elias Leak, Lo: 








for Rotiine, STRatGHT- 
MetaL Bars or Tuses, 











ngton, and John Edwards, Fenton, Staffurd- 


4459. Improvements in machinery for Crusninc and Grinpine Maize 
Srems and Cons, grain used for fodder, tan, and other substances, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Jean Barthe, Paris. 

4401. ay thoy in Sappies, Gerard Wenzeslaus von Nawrocki, 
Koch Strasse, Berlin.—A communication from Frederich Sperling, 
Neisse, Silesia. 


4463, Im ements in Service and Stor Cocks, Cranes, or VALVEs, 
Peter Cullen and Peter McKellar, Glasgow. 

4465. ye in TREATING Bone to give to it the appearance of 
ivory, Ralph Rawlinson, Eltham, Kent. 

4467. Improvements in the manufacture of Movutpinos suitable for 

—— frames and the like, Adam Cyrus Engert, Bromley-by-Bow, 


ndon. 
447|. Improvements in Horsssuoes, Henry Geering, Whitton, Middle- 
box. 





4331. Rastway AX Le Boxes, &c., Harold Wilhelm Widmark, Tamworth- 

place, Bristol. - 16th December, 1874. 

. Rotary Eseries, Ricbard Boyman Boyman, Park Hill, Surrey.—7th 

January, 1875. 

4195. Arrivictat Stone, John Carrington Sellars, Birkenhead, Cheshire. 
~ Tth Jecember, 1874. 

4218. Lanp and Marine Boiters, Simon Regan, Bow, London.—3th 
December, 1874 

4371, Jusopes, Fiwin Hawker, Lee, Kent.—18th December, 1874. 

4439, Strampina Merats, John Vaughan, West Biomwich, Staffordshire. — 
24th December, 1874. 

4227. Gas Burners, William Thomas Sugg, Vincent-street, Westminster. 
—th December, 1874. 

4228. Mreasurinoe Water, &c., Jan Anthony Muller, Chancery-lane, Lon- 
don --9th December, 1874. 

4236, AorinG Paintep Fasrics, John Thom, Birkacre, Lancashire.—9th 
December, 1874. 

4237. DiscHaroino Arr, &c., John James Royle, Pendleton, Lancashire. — 
9th December, 1874. 

4241. Sewinc Macuines, Henry Bland, Luton, Bedfordshire.—9th Decem- 
ber, 1874. 

4261. Crrcvtar Brawinc Macuiyes, George Frederick James, Salford.— 
10th December, 1874. 

4299. CLeanina, &c., Corton Waste, William Kirton, Nottingham.—l4th 
December, 1874. 

4427. Hypravutic Presses, William Thompson Mann, Liverpool.—23rd 
December, 1874. 





Patents on which the Stamp Duty of £100 has been Paid. 

3176. Exaines, George Holcroft and Wiiliam Nathan Dack, Manchester. 
—3rd December, 1870. 

3216. Merattic Baks, &c., Thomas Alfred Bickley, Birmingham.—7ih 
Dece 


mber, 1870. 

254. Sewinc Macutnes, Michael Henry, Fleet-street, London.—3lst 
January, 1871. 

$223. Inpico Biue Dyerna, John Oldroyd, Mark Oldroyd, jun., Joshua 
Woodcock, and James Coulter, Dewsbury, Yorkshire.—8&th December, 
1830. 

$271. Connectino, &c., HanpLes, Joseph Charles Clive, Birmingham.— 
14th December, 1870. hal Be aad 

Notices of Intention to Proceed with Patents. 

2895. StretcHinc Trowsers, &c., Charles John Guy and Frederick 
Spencer Guy, South-street, Finsbury.—26th July, 1877. 

2879. OpentnG, &c, ARRANGEMENTS, Albert Barker, Turnham Green, 
and Richard Quin, London.—27th July, 1877. 

2893, Fastentnes, Otto Holdau, Hoxton, and Leonard Kleinen, Euston- 
road, London.— 28th July, 1877. 

2896, AgRaTING Beer, George Simmons, Chertsey, Surrey. 

2868. Bearinas, &c., Gustuv Adolph Heinrich Vollrath, Altona, Ger- 


many. 

2399, Faure Visitine CarDs, Auguste Magand, Boulevard Saint 
Denis, Paris. 

2900, Ou or Spirit Lamps, Otto Wollenberg, Berlin. 

2901. Crusninc Macninery, Fitzroy Campbell Mahone, Manchester -A 
communication from Joseph Thomas Chandler Cove. 

2910. Woot Compinc Macuinery, William Clark, Buckfastleigh, Devon- 
shire.— 30th July, 1877. 

2913. Governino, &c., Speep, Edwin Powley Al der, S p 
ee London. — A communication from Ernst Gotlobb 
Klemm. 

2921. Fricrion Joint, Henry Weybridge Ferris, Portland-terrace, London. 

2922. Treatment of Iron, George Underwood, Cannon-street, London. 

2926. DistiLLaTion, Joseph Twentyman, Langholm, N.B. 

som. ane Fi Soxitaires, John Frederick Bennet, Southampton-build- 
ngs, London. 

202° Extnactina Worts, Thomas James Smith, Fleet-street, London.— 
Acommunication from Rudolph d’Heureuse. 

2931, Vicrs, Heinrich Baecker, Remscheid, Germany. 

2932, PLane and Piane Irons, Heinrich Baecker, Remscheid, Germany. 
—Slst July, 1877. 

2944. Water, &c., Vatves, Jonathan Fathers, Wales, Yorkshire. 

. — VenicLes, George William Cockburn, Haymarket, 

mdon. 

2950. Meta Tubes, George Thomas Selby, Smethwick, Staffordshire. 

3952. Measurina Liquips, Edgar Breffit, London, and John Edwards, 
Castleford, Yorkshire. 

2955, CrocneT Hooks, Zaccheus Shrimpton and John William Shrimp- 
ton, Redditch, Worcester.—Ilst August, 1877. 

2959. Looms, William Hanson, Bradford. 

2964. Emuoestxa Macntnes, Joseph Richmond and Walter Whiting, 
Kirby--treet, London. 

2965. Fine-arms, John Garrett Tongue, Southampton-buildings, London. 
—A communication from Eben Townsend Starr. ‘7 

2969. AXLE Boxes, Thomas James Smith, Fleet-street, London.—A com- 
munication from Jules Hignette.—2nd August, 1877. 

2972. BREECH-LOADING Fire£-aRMs, John Henry Johnson, Lincoln’s-inn. 
fields, London—A communication from Edwin A. Brydges,—3rd 
August, 1877. 

2983. ReoisterIne Fares, Henry Pottin, Paris. 

2987. ARGAND Burners, Christopher Hill, Exeter, Devonshire. — 4th 
August, ue74. 

2989. Smoke ConsuMING Apparatus, Heinrich Conrad Ernst Eggers and 
Heinrich Christian Kirchman, Hamburgh. 

2994, Buss, Jean Pascal Jalbert and Jean Felix Fénon, Cours do 
Mig mere a. San? 

2996. Exrractine Meta.s, John Peter Kagenbusch, Falmouth-road, Lon- 
don, and Robert Henry Kerr, Nowenstioon-Tyue, , 

3000. Preserving ANIMAL Susstances, John Henry Johnson, Lin- 
— London.—A communication from Francis De Paulo 

arquez. 


th 














ion from Carl Heinrich Ludwig Plass.—6th November, 1877 

4179. Iron and Steet, William Haselwood Carmont, Openshaw, near 
Manchester.—8*h November, 1877. 

4185. Craps, Edmund Phillips and Samuel Howard Kay, Cheadle, 
Staffordshire. 

4188. BepsTeaps, Jaines Reynolds, Worcester.— 9h November, 1877. 

4297. Recucatina Liquips, Joseph John Tylor and William Alfred 
Tylor, Newyate-street, Lundon.—ltith November, 1877. 

4305. Treatine Corn, Frank Wirth, Frankfort-on-the-Maine, Germany.— 
A communication from Messrs. Weber and Biinzit. 

4311. Preranme Woot, Eli Wilkinson, Marsden, Yorkshire.—1l7th No- 
vember, 18) 

4335. Tricycues, Charles Hutton, Lowndes-street, London. — 1th 
Vovember, 1877. 

4377. Dyginc Yars, Thomas Paterson Miller, Lanarkshire.—2lst Novem- 
ber, 1877. 

4401. SEL¥-Lockine Po tk, James Isaacks Sands, Lambeth, Surrey.— 
22nd Novewber, 1877. 

4407. Twist Lace Macatnes, John Newton, Nottingham. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such pn tas at 
the office of the Commissioners of Patents within twenty-one days after 
date. ; 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for Tur ENGINEER at the office oy 
Her Majesty’s Commissioners of Patents. 





1883. Hypravtic Coat Tips, &., 4. B. Brown.—Dated 9th April, 1877. 
10d. 


In this apparatus the guide frame or tower is supported on a floor-like 
structure on the surface soil, and inverted hydraulic lifting cylinders are 
placed near the top, at the middle of the sides. © rams work down- 
wards, and have each a terminal pulley for.a chain which passes from the 
cylinder round it, then rounda pulley at the top of the frame, then 
down under pulleys on the cage, and over a top pulley to the other 
ram and cylinder. A pile of counterweights is hung from the ram cross- 
heads. Behind, on the land side of the quay and at the base, are two 
tipping cylinders, with rams working upwards, and chains with 
similar arrangement to the former. The lifting cylinders are double- 
acting. With a steam engine working a pump which feeds an 

lator is bined a valve which is held open by ure in 
the accumulator, and which, when the pressure is removed, closes and 
shuts off the steam supply. There is also an arrangement for permitting 
a single cylinder engine working a mp which feeds an accumulator to 
remain continuously in motion. pump valves are formed with 
spherical bearing surfaces, and free to roll, but guided and controlled by 
a spindle and disc. 


1890. Mareriat ror Coverinc Steam Boivers, W. R. Lake.—Dated 
9th April, 1877.—(A communication.)—(Not proceeded with.) 2d. 
Mineral wadding is steeped in a dilute solution of silicate of soda or 
tash, and is a Ge in the condition of a wet paste. In drying, it 
mes solid and hard (string, canvas, tar, &c., are dispensed with). 
1391. Wire Carns, C Moseley.—Dated 9th April, 1877.—(A communica- 
i 2d. 





tion. . 

Folds of cotton, linen, or other fabric, united by india-rubber or other 
cement, are covered on both sides with india-rubber, or a compound of 
india-rubber with metallic oxides, 

1892. Lifo1 SuupHate or Atumina, T. J. Smith.—Dated 10th April, 
1877.—{4 communication.)—{ Not proceeded with.) 2d. 

The substance is manuf=ctured from hydrated alumina, whose richness 
varies from 60 to 80 per cent. On 150 kilogrammes of this with 80 per 
cent. is poured 550 kilogrammes of sulphuric acid at 50 deg. Cent., the 
whole being diluted to a clear pulp; the mixture is heated by steam, and 
a temperature of 120 deg. is maintained tili chemical combination is 
complete. Water is added till about 15 deg. Baumé is reached. 


1893. or or Dricune in Strong, J. XK. Gulland.—Dated 10th April. 
877, 


1877, 

The socket is formed to receive loose blocks, filling it up to the rod, so 
that while the rod is free to slide lengthwise it is controlled to revolve 
with the socket. To enable the guide block to the top bar to be readily 
turned radially clear of the lifting or lowering tackle (to allow admission 
or removal of the lengthening bars), it is made capable of moving on a 
feather-like guide to near the end of its motion, where it is free to move 
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radially with its upper rod. To control the weight of the drilling rods, 
the end of the chain supporting them is connected to a piston rod of a 
cylinder filled with water, the piston having a passage for the water, and 
a weighted valve on this capable of adjustment. 


1394. Sprxninc, W. Haddon and J. Smith.—Dated 10th April, 1877.—(Not 
proceeded with.) 2d. 

To lessen friction in “capand cup” frames, an inverted steel cup, 
perforated for the spindle, is used ; its rim bears on the lifter rail, and 
the under face of the boss of the whirl bears on the dome of the cup. 
1395. Feuicatine Horsovses aNnp GreenHnouses, J. S. Eilis.—Dated 

lvth April, 877. 6d. 

In the upper part of a cylindrical vessel which has a grating for fuel 
below, is placed a vessel (closed at top) containing an open topped reser- 
voir of water and a lateral outlet for passage of fumes. Tobacco-paper 
er other substance is placed on the burning fuel, and the fumes rising, 
mix with steam from the water, and with it are couveyed away. 

1396. Compressinc Air, G. H. Fish.— Dated 10th April, 1877. 6d. 

The induction valves are worked by positive mechanical means. They 
are annular, of less diameter than the inside of the cylinder, and the 
inlet openings are arranged in a circle just inside the inner circumference 
of the cylinder. The piston isa hollow cylinder with open ends and 
central disc ; its ends pass into the space between the steam cylinder and 
the annular valve, which has near its outer edge an india-rubber ring or 
springs, to give a certain amount of — The outer edge of the valve 
has two or more rods passing out through the induction openings, and 
each connected with a short lever, on which a collar on the pisten acts 
(to close the valve ; the piston opens it), The delivery valves are arranged 
radially around the cylinder at each end, and there is a central one at 
each end, close round the piston rod. 

1397, CargiaGE AXLEs, AXLE Boxes, anp Ort Caps, J. Watkins. —Dated 
10th April, 1877. 4d. 

A series of loose collars are used, fitting the axle bearings and the 
interior of the axle box, and anti-frictional cylindrical rollers are secured 
between them (by grooves and holes). Spherical hollow rollers, with 
perforations for escape of lubricating material, are also placed between 
the collars, rotating in grooves in them. An end centre cone bearing is 
provided at the end of the axle. A key can be used to hold fast the 
revolving collar in detaching the wheel from the axle. 

1398. Stream Boivers, J. H. Johnson.—Dated 10th April, 1877.—(4 com- 
munication.) 6d. 

This consists in ¢onstructing boilers with two or more furnaces so 
arranged that the flame from one of theny on entering a smoke-box, 
is caused to meet and ignite the gaseous products of combustion from 
another or others, which products have been cooled by being utilised in 
passing through a series of tubes; all the products of combustion in the 
smoke-bex are then conducted to the chimney through auother series of 
tubes, utilising further the heat contained in them 
1399. Scortne Bivuiarps, &c, J. &. Clarke. —Dated 10th April, 1877.— 

(Not proceeded with.) 24d. 

A pointer is carried ou the end of a spindle having a toothed wheel at 
the other end ; on the spindle 1s mounted a sleeve, also with pointer and 

ootbed wheel; cn this another socket if mecessary,and so on. The 
wheels are moved step by step by the short arms of levers whose longer 
arms are moved by a pneumatic arrangement (which also strikes a bell 
eich time the button is pushed). 
2400. Prixtixne Press, C. 6. 
communication.) 6d 

In this press the bed is fixed to two (of four) uprights, and in a nearly 
erpendicular position. The platen works on pivots at the lower part, so 
hat a rocking motion can be given it; itis brought against the type 


Squintani.—Dated Wth April, 1877.—(A 


from an inclined pesition) by a pair of lever arms juintec toa lever | 


0 rking on a horizontal rod in the framing of the press. A self-inking 
trivance consists of a pair of rollers carried in counterbalanced jointed 
evers connected to the lever arms operating the platen ; as the platén is 


n inked disc, which is partiy rotated at each movement. 
being carried back, the ruliers pass over and ink the type. 


1401. CLEaRERs FoR THREAD-WINDING MACHINEs, @. Kaovles, jun., and | plate and actuating a sliding piece or bolt, which is slotted and works in 
| a guide plate secured to one jaw of the bag; itis kept in position by a 
| spring. 


J. BE. Hamer.—Dated 10th April, 1877. 6d. 
This consists in use of clearers provided with wedge formed spaces, 
and capable of being adjusted upward or downward bodily, or inversely, 
so adjusting the level of the yarn or thread ; also fingers or pointers and 
a scale for indicating the proper position of the clearers. 
1402. Su.pHates or Soprum anp Porasstum, &. S. Best and R. Morris. 
—({Not proceeded with.) 2d. 


The chlorides of sodium and potassium are decomposed when in a fluid 
state by means of sulphurous acid. | 
ESCAPEMENT For Ciocks, &c., S. H. M. Clelian.—Dated 10th April, | 


6d. 

In place of the pendulum are used a balance and hair spring mounted 
on the upper end of a shaft, which is supported at right angles to the 
arbor of the escape wheel, andj bas at its lower end a disc with pallet to 
actiiate a device for unlocking the escape wheel. On a level with the top 
of the teeth of the escape wheel there is mounted on the balance stud 
another disc with pallet, against which the teeth strike in succession, 
causing oscillation in one direction (the hair spring causing an opposite 
motion). The unlocking device consists of a disc on astud at right 


angles td the arbor of the escape wheel, and having an arm which extends | 


tewards the balance shaft. The pin of the lower disc strikes as it oscil- 


lates With the shaft against the end of the lever; this causes the disc to | 


oacillate so as to releaSe the tooth of the escape wheel. After the release 

the pin on the lower disc passes the end of the arm and the disc is 

b rought back by a spring to be ready to stop the next tooth. The teeth 

of the escape wheel are made to radiate from the centre. 

1404 Porovs Propuct or Fire Licuter, &c., A. M. Clarl:.—Dated 10th 
April, 1877.—(4 communication.) 2d. 

Cylindrical blocks made of a mixture of moist clay and sawdust are 
calcined till the combustible matter is destroyed. The blocks thus 
rendered porous are impregnated with combustible liquid. 

1405. Evaporatinc Liquips, J. Jackson and T. R. Mellor.—Dated 11th 
April, 1877. 6d. 


This consists of an open drum with longitudinal troughs or curved | 
It is rotated with its lower part in liquid in | 


buckets on its periphery. 
a chamber through which hot airis passed. The liquid carried up by the 


buckets falls in showers through the drum. (The inner lips of the buckets | 


are serrated to divide the liquid.) 
1406. Sream Borvers, Encrxes, anp Vatves, 7. Moy.—Dated 14th April, 
1877. 8d. 

The sides of the furnace, and in some cases the fire bars also, are com- 
posed of tubes filled with circulating water; these are adapted for 
absorbing the heat and better staying of the tube plates. The boiler 
may be used with Watt’s engine (No. 662 of 1874) or other. The slide 
valve (which is worktd by a projection on the piston actingon the curved 
face ot an aperture in the valve, or by mitre gear with an eccentric in 
the valve box, or otherwise) has a “‘ gridiron” extension of the lap, and 
the induction ports are of corresponding form. The steam is cut off at 
any part of the stroke by giving the slide valve a lateral motion besides 
the ordinary longitudinal one. 
1407. Taps or Vatves, W. W. 

proceeded with.) 2d. 

The tap is rendered self-closing by means of « spiral spring round the 
stem, which spring is compressed by projections on the stem running up 
inclined planes on the casing, when the stem is turned round in opening. 
The valve is applied to connections of gauge glass tubes with boilers. 
1406. Retarpixc anp Re-sTARTING TRAMWAY AND OTHER CARRIAGES, 

L. Hill.—Dated lth April, 1877. 6d. 

This consists in adaptation of reversely acting grippers directly and 
without toothed gearing to the carriage wheels or axles, so as, on stopping 
the carriage, to strain a spring which, on the carriage being re-started 
(antl the oppositely gripping mechanism released), reacts and propels it 
in the same direction as that in which it moved before stoppage. 

1409. Savixc Property at 8zA, 4. D. Roth.—Dated 11th April, 1877.— 
(Not proceeded with.) 2d. 

This relates to a water-tight floating sea-safe with alarm bells, mirrors, 
flags, &c., for attracting attention. 

1410. Motive Power Esotnes, R. Hardie and J. James.—Dated 11th 
April, 1877. 8d. 

This relates to use of additional alterative slide valves on the back of 
the expansion valve, with new passages in these and the main slide valve, 
for the purpose of making the cylinders single-acting, and starting the 
engines ; automatic suction valves in the pistons, opening to each end of 
the cylinders, to admit air pressure and prevent partial vacunm (the 
piston rods are tubular, and air discharge valves are fitted in the admis- 
sion ports leading from the ends of the cylinder to the inside of the 
valve casing) ; right and left worms and worm wheels gearing into each 
other and the worms, for actuating the duplex expansion valves ; heating 
the air of tramway air engines by passing it through a very thin pipe of 
good conducting material immersed in a pressure bath of hot liquid 
between the receiver and the engine ; passing the air through a solution 
of gas of high absorptive power (such as ammonia), between the receivers 
and the heater ; a liquid acting mechanical brake, in which oil or the 
like is admitted between two pistons connected with brake blocks ; it can 
also be admitted to the other sides of the pistons, anda pipe from the 
air pressure reservoir is connected with the central space, &c. 
se eT rg ADVERTISEMENTS, R. F. Manetti.—Dated 11th April, 1877. 

oil.) 4d. 

This consists of a travelling van with transpdrent sides and end, for 
view of the advertisements, ‘which may be mounted on rollers inside and 
shifted from tithe to time. 


rennedy—-Dated 11th April, 1877.—(Not 





| 1421. Feurr Jars, A. 


| removable part o ithe lantern. 





1412. Warer-Crosets, D. 7. Bostel.—Dated 11th April, 1877. 6d. 

In closet pans with outlet on one side, above the water level, there is 
formed round the interior of the upper part of the pan a hollow rim with 
perforations all round the under side (those opposite the outlet largest), 
and two inlets for water. The outlet from the pan opens into a vertical 

e leading to an Sor other trap below. The upper end of this passage 
is closed by a removable cover. 
1418. Iron anv Street, J. L. Bell.—Dated 11th April, 1877. 4d. 

Melted cast iron is intimately mixed with melted oxide of iron in a 
vessel, at such a temperature that no rapid separation of the carbon from 
the metal takes place ; the phosphorus mostly passes from the metal to 
the oxide, which is then :emoved, either before the cast iron has been 
converted into steel or wroughtiron, or before the heat is applied requi- 
site to weld the ixon or fuse the steel. 


1414. Preservine Foon, J. Eckart.—Dated 11th April, 1877. 6d. 

fhe meat is placed in a strong cylindrical vessel, attached to which is a 
pump for forcing in a salicylic acid solution combined with salt and salt- 

tre. A pressure gauge shows the pressure applied (it is at least 12 
atmospheres), and taps are fitted for the escape of air and relief of 
pressure. 

1415. Sevr-Ciosinc Tap or Vatve, FE. Kunkler.—Dated 11th April, 1877. 
—(Not proceeded with.) 2d. 

The nozzle of the supply hose of casks is fitted in a small chamber, 
which has a valve belew with sliding rod. A float round the valve rod, 
rising with the liquid in the cask, causes certain hinged struts to be lifted, 
so that the valve descends and shuts off the supply. 

1416. Prorecrinc TetecrarH CaBLes AND Wires, H. A. C. 
and A. Jamieson, —Dated 11th April, 1877. 2d. 

The sewing which immediately covers the core is saturated with 
Andiroba oil, either before or after appiication. The outer coverings are 
also sewed with a sewing thus saturated. 


Saunders 


1417. Guoves anp FasTeners For GLoves, &c., L. Steen and G. Slater.— 
Dated llth April, 1877.—( Not proceeded with.) 2d. 

In one arrangement, small hooked plates are attached to the two parts 
to be fastened ; they hook into each other, and internal corrugations 
prevent their sliding apart laterally. while a spring plate on one of them 
snaps and gives further security. A band shaped pivutted top piece may 
be added. Again, spring wires are secured round the opening part of the 
glove, to bring the two edges closely together when the glove is worn 
ae. 

1418. Looms ror Wire Gavze, 
Apru, 1877. 4d. 

The treadies are connected by rods and straps to the heald rollers, 
which actuate shafts situate on the upper side of the warp. To these one 
end of the healds is attached, and they carry the warps, as usual; but 
instead of beiug connected to another shaft, they carry separate weights, 
which keep them downwards. 

1419. Lerrerrress Prinxtino, W. J. Ingram.—Dated 11th April, 1877 
6d. 


G. Bolden and J. Cassidy.—Dated 11th 


This relates to machines with curved printing surfaces on a rotating 
cylinder. To facilitate overlaying (in printing cuts) the impression 
cylinder is turned down rather smaller than usual, and movable copper 
plates are adapted to its surface. A proving press, with curved bed and 
platen, &c., is used for taking-trial impressions of the curved printing 
surface, so that these may be properly prepared with underlays before 
attachment to the printing cylinder. Below this cylinder is placed a 
roller capable of imbibing turpentine or the like, to act on and dissolve 
the ink, and so clean the printing surface ; another roller near wipes off 
this chemical agent. These rollers can be thrown into or out of gear. 
Again with the folding mechanism is combined a take-off apparatus, so 
arranged that the sheets, as they issue from the printing machine, may 
at any moment be diverted into the take-off apparatus, and deposited in 
an unfolded state on a table without stopping the printing machine, 


| instead of passing into the folding mechanism. 
éirg brotight against the bed, the rollers pass over the type, then over | - P bd S 
As the platen | 


Nes FOR TRAVELLING Baos, &c., J. Loebl.—Dated 11th 
—({A communication.) td. 


This consists of a rectangular pusher or lever centred on a flanged 


The other jaw carries a catch which takes intoa recess in the 
sliding bolt when the jaws are 'rought together. The pusher is worked 
by pressing on a knob attached to it. 
M. Clark.—Dated Wth April, 1877.—( 4 communi- 
cation.) 
These jars are made of black glass. 
1422. Cicar anv Gas Licuters, A. M. Clark.—Dated 11th April, 1877 
(A communication.) 6d. 
This consists of a starj wheel with tangential arms (at the side of the 


Od. 


| case), a hammer operated by it, and a yielding apron over which the 


percussion tip is fed by motion of the wheel, 
1424. Mivers’ Sarety Lamps, J. B. M. P. 
1877.—{ Not proceeded with.) 6d. 

This relates to fastening mechanism. A locking pin, enclosed with 
other parts in a box. is caused by a spring to enter a recess in the upper 
For unlocking it is depressed mechani- 
cally by a partial turn of this part in the same direction as for closing, 
and it is kept in its lowered position by means of a magnet applied 
externally, leaving the upper part free to be unscrewed. 

1427. Licutrsc Gas Lamps, Croars, &., F. J. Cheesbrough.—Dated 12th 
Apri, 1877.—(4 communication.) 8d. 

This consists essentially of a combination of a cylindrical magazine, a 
spring hammer, and a feed and cam piece, with paper tape pressed at 
regular intervals with pellets of percussion composition, which give out 
fire when struck. This is variously adapted to a gas burner (by turning 


Closson.—Dated 11th April, 


| the cock in one case you fire the pellet), a fluid lamp (requiring no 


removal of the chimney), a small tube holding dry wick for lighting 

cigars, &., a wick and tluid holder, &c. 

1428. Pumpinc, Forcine, &c., R.|j Johnson.—Dated 12th April, 1877, 
4d. 


Within a horizontal cylinder are placed two segmental divisions 
extending from the inside circumference to the axle, to which is fixed a 
double blade. At the outside of the axle is fixed alever connected to 
the piston rod of a steam engine. The segmental divisions have inlet 
and outlet passages and valves; thus every to-aud-fro motion of the 
steam piston draws in and forces out a certain quantity of fluid. 


1429. Marcu Box anv Strrkine Apparatus, J. H. Clapham.—Dated 12th 
April, Is77.—( Not proceeded with.) 2d. 

By pressing a lever a match is forced out from a narrow channel 
between two roughed plates and lit by the friction. When the pressure 
is relieved, the pushing bar is brought back by a coiled spring and 
another match falls into the narrow channel. 

1431. Pires ror Heatine anp VesTILATInGc BuILpINGs, 
Dated 12th April, 1877, 6d. 

To obtain a greater heating surface the pipes are made with one or 
more longitudinal ribs or projections (solid or hollow). The pipes are 
arranged in rows of odd and even numbers, so that there is not an open 
clear passage for the air to pass. 

1482. Wercnixc Macuines, J. Cheshire.—Dated 12th April, 1877. 4d. 

The scale is suspended on a point of the catch lever at a point just 
beyond the point of suspension of this lever. Thus it can be raised or 
lowered by a lever forming part of the balance. Again, the gallows are 
formed with a point of suspension above the block, and also with pro- 
jecting shanks below capable of being secured to a pedestal or upright, 


1483. Motive Power Encixe, A. M. Strathern.—Dated 12th April, 
1877.—( Not proceeded with.) Ad. 

This relates to valves, and in part, to use of the ordinary slide valve 
with three ported face and cut-off plate on the back, wrought from the 
crank shaft by mitre wheels, and a short shaft parallel tu the centre line 
of the cylinder, on the end of which is formed a Z crank having two 
distinct arms aud straps. From one arm is worked the inner or main 
slide, and from the other the outer or cut-off plate. The latter arm is. 
hung in a frame, and attached to the lifting link of the governor. 
Further, there are various modes of using cam motions for working grid- 
iron valves, &c. 


W. Byran.— 


1435. Gtazep Bricks anp Tires, §. R. Swallow.—Dated 12th April, ; 


1877. 4d. 
This consists chiefly in drying the bricks under pressure (of a weight), 
and enamelling or facing and glazing by means of slip and glaze pre- 
pared with size and the like. 


1436. Muxcinc Apparatus, J. Nadal.—Dated 12th April, 1877.—(Not | 


proceeded with.) 2d. 

This consists of two forks jointed so that the prongs of the upper 
one fit in between those of the lower. The substance tu be minced is 
placed between them. The handles are separated by a spring. 

1437. Neckties, A. Taylor.—Dated 12th April, 1877 —(Not proceeded 
with.) 4d. 

An endless band of silk in the centre of the tie can be moved round the 
top and bottom of a piece of card. When the top part, nearest the 
wearer's chin, is worn and faded, it can be turned down to the back, and 
a fresh part presented. 

1438: Maxine Packers ov SeipLitz AND OTHER PowbeRrs, 
Lake.— Dated 12th April, 1877.—(A communication.) 

Two separate arrangements of mechanism are operated alternately 
from a central vertical sbaft which has a reciprocating rotary motion 
whereby the alkaline and acid powders are put up in a papér and 
altértiately deposited outside of the hi it com- 


W. R, 


Od. 





iE: 


prises a stationary hopper (at top) with an interior intermittently rota- 
ting feeding disc, a device for regulating the weight of the powder, and 
an intermittently rotating powder tube to conduct the powder to the 
paper. This tube is arranged within a stationary slotted sleeve, for 
winding the paper round the tube; there is a pair of gripping jaws 
to carry the paper down, a folder to fold the bottom, a pair of rolls to 
press the paper, and a folder to fold the top. 


1489. Rereicerratine, J. C. Mack.—Dated 12th April, 1877. 6d. * 

ln a galyanised iron tank enclosed in a charcoal lined wood casing, 
are placed serpentines, through which the refrigerating liquid (liquified 
ammonia, gas and vapour of benzine) circulates from the compressing 
pump. A series of wider vertical tubes in the tank are connected above 
and below with horizontal tubes opening it one side into air chambers, 
and air is sent through this system by means of a fan, to get cooled by 
the freezing water with which the tank is filled. A coil of the refrige- 
rating pipe may be formed in the air chamber where the air issues. In 
the (single-acting) pump there is an air-tight chamber within the pump 
frame, for receiving the gas or vapours, drying it and supplying it to the 
pump cylinder, or for the driving gear of the pump to work in, The 
waste cold of the gas is passed through the annular space round the pump 
cylinder before it enters the separating chamber. 
1440. Crusninc, Grixpine, anp Surracine, C. 

April, 1877. 6 

The teeth at the edge of ‘each vibrating jaw (in No. 1618 of 1876) are 
made flat, so that the adjacent teeth of each two adjacent jaws cause the 
stone to be crushed at once. In grinding mills with rotation of both 
stones or metal plates, the speed of one of the stones is regulated by 
means of an adjustable friction brake. Mills with vertical runners are 
combined with the crushing machines referred to; also with such mills 
are combined the conical feed hopper or chamber, and the truncated 
crushing cone described in No, 1460 of 1875. In mills with horizontal 
runners such crushing cones are mounted on the driving shafts, a conical 
hole being made in the cone, anda conical friction gland inserted between 
it and the shaft, and fixed in position by meas of a collar and nut, In 
surfacing machines the speed of the shaft carrying the article is regu- 
tated by the improved friction brake, and inclined pianes are used which 
are adjustable by screws for feeding up the article to be ground. 

1441. Drawine, Twistino, AND Sprnninc Fisrovs Tureaps, H. A. 
Foster.—Dated 12th Apri, 1877. 3d. 

This relates to making threads with a combination of colours, one of 
which predominates in an interval of length, then another, &. The 
machine contains two or more pairs of back draw rollers, timed and 
speeded so as alternately to vary the drafts from the coloured rovings 
from which the thread is to be drawn; this is done by means of geat 
wheels, levers, and change, speed, or cone pulleys or cams, The fibres 
of different colours, so combined, are then spun or wound as usual. 


1442 Receeracces ror Manure, &c., From Streets, J. Jonas, —Dated 
12th April, 1 td. 

Boxes are placed at intervals beneath the footways ; each is covered 
with a lid level with the footway, while the front is ina line with the 
curb, and has an opening by which the refuse can be introduced. Slits 
in the bottom allow the liquid to pass off. The interior is occupied by 
separate receivers having perforated bottoms; these are to facilitate 
emptying. The lid of the box is roughened, 

14438. Apraratus ror Games Like Courtine, 2. 
April, Ws77. td. 

Marble baize, rubbed on the surface with a composition of wax and 
turpentine, is spread on the floor of a room. The curling stone used has 
on its frictional surface a number of short bristles set as ina brush ; it is 
formed of twv pieces of wood above and below, with metal between, 
to give weight. It has alsoa buffer ring of india-rubber, and a covered 
metal handle. 

1444. Inpicatinc anp Reorsteriso Sreeps, 7. W. Hardingand R. Willis. 
— Dated lzth April, i877. 6d. 

This consists of a case in which rotates a fan actuated by the machine. 
A similar fan mounted beside it is carried by a light spindle, which 
projects through the cover of the case, and carries a pointer. The 
current produced by the first fan tends to rotate the second. The spindle 
of the pointer is retarded by action of a spring or weight, which is more 
or less overcome according to the speed. 

1445 Ro wer Skatss, J. H. Boustow.—Dated 12th April, 1877. 6d. 

This relates to use of metal standard bearings (preferably tubular), with 
angular slots at the sides for bearing and adjustanent of the axle, in 
describing curves, also encasing rubber springs, the lower ends of which 
rest against the axle cap, and the upper against an adjustable screw 
plug ; protecting the end play of the wheels on the axle by means of an 
adjuster of screw washers; use of cups to shield the rubber springs 
against friction, dc. 

1446. Buitpixc Tusnxess, HW. F. Brion.—Dated 13th April, 1877.—{Not 
allowed.) 24. 

This consists in sinking caissons to the bed of rivers, &c., pumping 
the water out, excavating the soil vertically, building the tunnel in pieces 
within the cuissons, then removing the caissons., 

1447. Beeepine Ovsrers, J. C. Mewburn.—Deted 13th April, 1877.—(4 
communication.) —(Not proceeded with.) 2d. 

The water of the tide in rising passes through a filter and a pipe con 
trolled by a cock into a box, which has in its hermetically closed cover 
two india-rubber tubes, one with valve opening outwardly to let air 
escape, the other with an opposite valve. A series of wooden frames 
with wire gauze covered with broken and sifted shells, and having a 
certain number of parent oysters, are placet in the box. The water rises 
and sinks in the box. 

1448. Srorrixa Leaks 1x Tuses, &c., 4. Scott.—Dated 13th April, 1877. 
—(Not proceeded with.) 2d. 

A disc composed of two hinge flaps (with double hinge joint) at the end 
of a rod is passed through the tube, and then pressed against the outside 
by means of a solid disc and nut. The ftaps have a ring of india-rubber 
attached. 

1449. Bicycves, 7. F. Hunt.—Dated 13th April, 1877. 6d. 

This relates to improvements on No. 80, of 1877; the loose sliding 
clips are dispensed with, and the end of the gripping lever, or the saddic 
itself, is made so as to grip the spring (or other part) between an upper 
and under gripping surface, these surfaces being placed a little in advance 
of the other, so that when the rider is in the saddle they act as a cramp 
When he removes his weight they are released (a spring raising the lever 
or saddle). A spring or catch is used to hold the lever or saddle down 
and apply the grip when the rider is about to mount. The gripping sttr- 
faces are made adjustable along inclined slots. 

1450. Uriuisation or Water Power ax Compression or A 
Swan and J. Hughes. --Dated 13th Aprit, 1877.—(Not proceedled 
2d, 

This consists of an annular trough in which a weighted chamber Ifke a 
gasometer floats in water. Water from the head enters a second coveréd 
chamber within the annular, forcing air up through a valve into the 
floating chamber and raising this ; the valve is at length autorfatically 
closed, and the air in the floating chamber utilised for work. The water 
falling in the central chamber draws air from another chamber, in which 
is another similar weighted movable chamber, which, by the partial 
vacuum formed, is drawn up and by its descent after gives out power by 
compressing air. 

1452 Bricks, A. Jones.—Dated 13th April, 1877. 2d. 

Bricks are made of burnt clay ballast, which may be crushed up 
together with powdered broken brick or other hard rubbish. A propor- 
tion of Portland cement, or lime, is added, and water to make semi- 
plastic. The moulds are formed of longitudinal and cross strips of wood 
or metal, clamped together on a table. After the mixture has stood in 
these for a few days, the moulds are taken to pieces and tke bricks are 
stacked ; and in ten to fourteen days they are ready for use (without 
kiln burning). 

1453. Rervecrors, 7. A. Collins,—Dated 13th April, 1877. 6d. 

These reflectors for a street lamp, &c., consist of two or more sheets of 
glass arranged one below the other at varying angles, so that the upper 
one is at a slightly steeper angle than the nexi following. The angles 
are regulated by screw mechanism. The reflectors are mounted a short 
distance below the burner. 

1454. Examinine, CLeanino, AnD Reparrinc Surps’ Herts &e., C. G. 
Wade.—Dated 13th April, 1877.—(Not proceeded with.) 2d. 

Sectional frames are formed of waterproof material and metal or wood, 
with hinges, expansible surfaces on the edges, &c. They are lowered 
and attached at any particular part of the ship's side; then the water is 
pumped out and a man can work inside, 

1455. Meratuic Packine, C. A. H. Jonas.—Dated 13th April, 1877.—(A 
communication )—(Not proceeded with.) 2d. 

This consists of a case mude of two semicylindrical pieces of composi- 
tion metal, with a head ring in two semicirzular pieces joined together, 
and holding parts of the packing rings, which are pressed against the rod 
| by springs ; the whole can be attached and pressed inte the stuffing-box 

without disconnecting the crosshead, or other trouble. 

1456 Tureap-winpinc MecuantsM, C. A, H. Jonas.—Dated Uith April, 

1877.—(A comimunication.)—(Not proceeded with.) 4d. 

This consists chiefly in combination with a rotating spindle of a grooved 
or corrugated pressure pad to prevent a thread being wound from over 
riding a coil just wound and adjacent thereto ; also a thread-controlling 
guide wire connected with the pressure pad, and moving with it. away 
irom the axis of the bobbin or spool being wound. 

1457. Cuurns, 7. Yates and J. Kastwood.—Dated 13th April, 1877.—(Not 

proceeded with.) 2d. _. 

A churn is formed with two compartments, and the vertical ition 

' has holes at each end. A dasher is rotated on a horizontal shaft in one 
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compartment, and causes circulation of the milk. When butter begins 
to form, a partition at right angles to the first.is introduced into the 
second compartment, leaving a small open space, between it and the 
bottom of the churn. 

1A, Excavatinc Macuinery, J. Thompson,—Dated 13th April, 1877. 





This apparatus (for ing from more especially) consists 
of three excavating ladders’and endless chains of buckets capable of 
being raised or lowered when at work, and of being rotated about a 
vertical axis, to cause the buckets to cut round the circumference of a 
cylindrical hole. The supporting bed can be raised and lowered between 
guides, and turned partly round, so that after the ladders have been 
used for excavating from one caisson, they may be brought into position 
for excavating from the one next it, the wholé machine having been 
brought on lines of railway over this next caisson. 

1469. Cueckine Fares on Receipts. F. W. Jones.—Dated 13th April, 
1877.—(Not proceeded with.) 2d. 

This comprises a small cylinder for introduction of money, which 8 
through it (actuating a wheel with numbers on it and a register), and 
through a tube into the conductor's hand. By pressing one knob the 
conductor sounds a gong, opens the lid entrance, and closes the tube ; 
and by pressing another knob he opens the tube and closes the lid 
entrance, the inside wheel returning to zero. 


1460. Sai. — A H. Shoebotham.—Dated 13th April, 1877.—(Not 
ith. 





with. q 

Near the end of one of the b hes of a h hoe hank is made a hinge 
on which a portion of the hank turns, to admit the stay or rope. When 
shut down the movable part overlaps a portion of the fixed part, and is 
goodies in a depression on this; it is then fixed with a spring catch 
fastening. 
1461. a Apparatus, A. Steenberg.—Dated 18th April, 1877. 64. 

The shaft of the ordinary steering wheel has on it, fitting loosely, a 
worm wheel, into which gears a worm or a crank #baft lying across the 
steering shaft. The crank shaft is rotated by a pair of steam cylinders 
below. The worm wheel can be made fast to the shaft by means of a 
conical friction clutch operated by a hand wheel, and steam then used 
for steering, the steersman working the valves with a rocking hand lever. 
1462. Fitrers ron Water anv Arr, J. Livesey.—Dated 13th April, 1877. 


6d. 

A cylindrical filter is formed with two tions (enclosing the 
filtering materials), the upper having a central hole Fioexet with char- 
coal, and the lower having ribs (on the upper side) and perforations. Air 
pipez extend up through the highest partition to above the level of the 
water supplied. Again, filtering material is arranged in a spiral or zig- 
zag pipe, or in annular spaces between concentric cylinders, the water 
supply entering in a jet which carries in air with it. Filtering blocks in 
cisterns are so connected with thé ball-cock, that each time water enters 
it it rushes with velocity over the filtering surface, removing any deposit. 
In a domestic filter with funnel and filtering block, a sliding rod is 

through the block. On being pulled up, this closes a disc valve 
jow and raises the filter out of the bottle neck. 
1468. Srop Motion ror Doverine, Spinxinc, AND TwistInec Frames, 7. 
Townsend.—-Dated 13th April, 13877. 6d. 

This consists of a light lever mounted on an axis behind the delivery 
rollers, with long arm extending beneath them to the front of the frame, 
and having ut its end a lateral arm under which the yarn passes to the 
flyer. A rod extends along the front to support the yarn under the 
weight of this lever (which the yarn holds up). In one case, the short 
arm has two wires with nted ends jointed to it and resting on the 
lower delivery roller; when the long arm falls, through breakage of 
thread, these short arms come between the rollers, so that the top roller 


with longitudinal slit, in a tube with slit; the yarn passes freely 

through the slits when they coincide, but, on breakage, they grip or 

sever it. 

1464. Lockixo Nev ror Scnew Bours, A. 7. Timewell.—Dated 14th April, 
1877. 64, 





The nut is formed in two halves, which are united by bevelled and 


dovetail cotters fitting closely within corresponding indentations or 
rooves on the inner surface of the halves, so as to form one entire nut. 

‘he thick end of the cotter being forced partly through, slightly separates 
the two parts, and thereby jams the threads on the screw of the bolt. 
1465 Meratiic Sivicipes, J. Hollway.—Dated 14th April, 1877. 4d. 

For example, with powdered ferro-manganiferous ore, manganese ore, 
iron ore, and other such substances, are mixed silica or siliceous 
substances with coal, and bitumen, if required (the in ients having 
been washed and treated to remove lime, alumina, &c.). When coked. 
the ingredients produce a coke which, when smelted, yields a silicide of 
iron and manganese (care being taken that the silica is in excess of the 
alkaline and earthy bases). 

1466. Revo.vine Suutrers, W. Clark.—Dated i4th April, 1877.—{Not 
proceeded with.) 2d. 

Strips of wood are jointed at the edges to fit each other, and secured 
along the back by pieces of webbing or the like. This is fixed to rollers 
counterbalanced by weights attached to chains coiled on grooved pulleys. 
1467. Honse Cottars, 4. Gambling.—Dated 4th April, 1877. 6d. 

This collar is in two halves, hinged at top and connected at their 
lower ends by a curved Jink or bow hinged to one half and connected to 
the other by a spring bolt (pressure on the wind-pipe being avoided). 

6 traces are attached to outwardly projecting arms from two curved 
and pointed frames (that are substituted for the harness), by means of 
spring bolts passing through holes in the traces, and whose ends enter 
slots in the arms. The arms aro somewhat higher than the usual attach- 
ment of the traces. 

1468. Morive Power Enounes, 7. Lancaster and W. V. Ley.—Dated 14th 
April, 1877.—(Not proceeded with.) 2d. 

In one arrangement this consists of two cylinders in line having two 
divisions each, and two pistons on a common hollow piston rod, through 
which passes the main shaft. This shaft has cranks with a spherical , 
ball at the outer end of each, working in oval holes or guides on inclined | 
ypenen connected with the outer pistons. The valves are worked by 
inks connected by levers to the inner pistons, the valve gear being all 
contained in the inver space between the cylinders, 

1469. Recetvine Water rrom Basins wirnovut Sprasuinc, R. W. 
Armstrong.— Dated 14th Apri’, 18T7.—{ Not proceeded with.) 2d. 

The outer receiver is fitted with an internal screen or depending 
partition, with a space between the two, within which the water when 
discharged from the hand basin may flow or rebound, The screen may 
be perforated or slitted. 

1470. Gas Enoines, C, Linford.—Dated 14th April, 1877. 8d. 

I» one arrangement are two water jacketted cylinders in a vertical line, 
with open connecting piece, in which the crank is connected to a piston 
in the upper cylinder, while this piston ix connected by two rods toa 
piston in the cylinder below. Both cylinders are open next the crank 
shaft, and receive the gas and air on the further sides of their pistons 
alternately. The gas and air entry valve is regulated by an eccentric 
working through an adjustable link motion connected with a governor. 
The cylinders have each a narrowed extension enclosing a perforated 
ring through which tue gas passes to mingle with the air previously let 
in by the valve. The refuse gases are led from the cylinders toa receiver 
ftom which they are withdrawn by a double-acting bellows. In another 
arrangementa vertical cylinder has two pistons, the upper serving as motor 
by the return stroke under atmospheric pressure, and the lower (a sleeve 
rye aaas J moved independently to force out the residual gases at the end 
of the working stroke. The main piston is ted by a jheac with 
depending legs, which have slotted plates receiving the blocks of balanced 
levers hung loosely on the shaft, and give a reciprocating movement which, 
through levers, nipping arrang t, clutches, &c , produce rotation. 
1472. Ixpicator ror MACHINERY oR Veurcies, H. A. Stanton,—Dated 

14th April, 1877.—(Not proceeded with.) 2d. 

This consists of three parallel discs held in position by transverse bars; 
on one is fixed a dial Page through which projects a spindle with indi- 
cating hand. A spindle passing through the back plate to the midplate 
has on its outer end a pendulum or weighted lever, and a pinion just 
inside the back plate actuating, through wheels, the indicator outside 
the dial plate. The case is fixed witha spring clip or binding screw to 
the shaft axle. 

1473. Doors axp Wixpows, &c., P. Jensen.—Dated 11th April, 1877.—(A 
communication.) 6d. 

To provide a tight joint, window and door frames are made with one or 
more grooves all round (which become filled when the frames are built 
in); or with projecting wedge-shaped or square feathers fitting into 
recesses, tiles, or bricks; windows and doors are also fitted to their frames, 
so as to form ample enclosed air spaces, which prevent conduction of heat 
and check draught. The hinge bolts of windows are shifted further on 
to the frame n usual, to give constant pressure. In casement 
windows with middle post, a fastening is used, consisting of an eccentric 
hook, on to which the hasp (which is screwed into the wood) is pushed. 
A casement fastener, where there is no central post, consists of a vertical 
rod on the window jointed above to a small bent lever, the other end of 
which enters a recessed shoe in the frame ; the bar is jointed at bottom 
to a tumbler or catch, which enters a recessed shoe when the bar is 
depressed, &c. 

1474. “Tr ateand Meat, J. Leyes. —Dated 14th April, 1877.—(Not proceeded 
with) A 

A current of air is forced through the apartment, while a jet or shower 
of salt water is directed, intermittently or continuously, on the meat. 
1475. an a yl InstruMEnts, F. H. W. Higgins.—Dated 14th 


| 











pallets acting on a ratchet wheel and carried by a rocking lever on an 
axis, which has soft iron tongues projecting between two pairs of clectro- 
magnetic coils that receive alternate currents from the sending instru- 
ment. The tongues are rendered magnetic by contact with a permanent 
horseshoe magnet, and the portion of axis between these is made of brass 
top t magneti ti The prititing is effected by the current 
being diverted by a magnetic switch, which is made rather insensitive, 
and only acts when the current is caused to flow slightly longer than for 
rotation of the type wheels; the circuit of the driving magnets is then 
closed, and the whole foree of the battery passes through the printing 
magnet. The change of wheels, when two are used, is controlled by an 
arrangement, which traverses a shield to and fro to cover or uncover the 
paper below the wheel to be printed from, and brings a support below 
the printing pad beneath, locking one pad and unlocking the other. 

1478. Sream Enoines vor Tram-cars, R. Hedley.—Dated 16th April, 

1877.—(Not proceeded with) 2d. 

A vertical steam boiler with steam cylinder attached outside is slung 
inside a ring, which has, outside, two copoite studs or pins, on which 
the supporting wheels revolve loosely. The crank shafts, tanks, pumps, 
&c., are carried on a framework attached to the boiler, and extending to 
the underside of flooring of the car, where the arm swivels on a collar or 
pin. The steam power is applied through gearing. 

1479. CrusHine anp Supriyinc Fue. to Furnaces, C. Catlow.—Dated 
16th April, 1877.—(Not proceeded with.) 2d. 

Within the lower part of a hopper is suspended a crusher plate, with 
corrugated face; its lower part a to-and-fro motion. A rotating 
shaft with vanes, some parallel with the line of the axis, some at an 
angle to it, is used to distribute the crushed fuel. 

1480. Joint ror Pires, J. Shaw.—Dated 16th April, 1877. 4d. 

This consists of two nuts or collars with flanges having holes for bolts 
orscrews. A proiection on the face of one nut enters the recess on that 
of the other. The two nuts are screwed on to the ends of the pipes, then 
fastened together. - 

1485. Dritt ror Rocks, &c., W. W. Dunn.—Dated 16th April, 1877. 6d. 

This drill is made with wings or projections extending backwards from 
the cutting edges, to support and guide it. 

1486. Gatvanic Barrerizs, B. Blakey.—Dated 16th April, 1877.—(Not 
proceeded with.) 2d. 

This consists of a jar divided by a carbon partition whose projecting 
part at topis electrotyped with copper, and afterwards soaked in paraffine 
wax. A rod of zine (negative pole) is placed in one division ; in the other, 
peroxide of manganese (or this and graphite); and the jar is filled with 

lution of sal jac. Wires are connected to the zinc and the copper 








on the carbon. 


1489. Exevators, J. Betty.—Dated 16th April, 1877. 6d. 

This consists of a frame, on wheels, carrying a pair of rails at top (for 
wagons), inclining down slightly towards a system of inclined rails con- 
nected with the ground; upon these rails « wagon is drawn by a rope 
passing round a pulley at the end of an arm (hinged and clamped) to the 
rear end of the frame, then to a drum in the rear part of the frame, having 
on its axis a pulley, round which passes another rope connected to the 
horse or other drawing power. As the pulley is uncoiled, the drum is 
coiled, and vice-verso The wagon, pulled up, is fixed by a brake, and 
unloaded ; then it is allowed to descend by its own weight. 

1498. Decorative Desens, A. A. Hely.—Dated 17th April, 1877.—(Not 
proceeded with.) 2 

On a base cf cardboard the design is drawn, painted or printed in ink, 
colours, or metals, leaving certain spaces for letters, figures, &c., which 
are afterwards filled in with mother-of-pearl or the like, fastened witb 
adhesive matter. The complete design is faced with a plate of glass, and 


is lifted and stops. In another case, the axis of the lever is a round pin | Se Cee See eee oe 


1494. Suprtyinc Fuet to Furnaces, C. Smith.—Dated lith April, 
1877. (Not proceeded with.) 2d. 

A roller with recesses for fuel is rotated in a cylinder under the hopper, 
the cylinder having openings above and below. 

1496. Buitpixcs 1x Concrete, J. M. Tall.—Dated ith April, 1877. 
—(Not proceeded with.) 2d. 

The panels are composed of three or more boards combined by means of 
short cross pieces in vertical position, having slots for the ends of flat iron 
bars which connect opposite panels in pairs, Through holes in the bars 
pass vertical iron rods, one on the inside of the panel, the other on the 


| outside, and admitting a cam or wedge piece between the rod and the up- 





April, ° 
Fither one or two type wheels, on a common axis, are driven by two 


right on the panel. Djagona: cross braces are fixed at the back of the 

panels. 

1497. Provons, J. Hovrard and B. T. Bousteld.—Dated 17th April, 1877. 
6d. 


For lightness and rigidity, and facility for converting into a double 
plough, the main beam is made of two bars of steel tapered from end to 
end both in thickness and depth and set (with distance pieces), so as te 
form a beam tapering out towards the handles. The distance block at 
the head of the beam serves for adjusting the draught brake; two of the 
blocks serve as a wedge box for a wheel slide fastening ; and the others 
are made with a socket to receive the screws which adjust and fix the 
frame which carries the second plough. The wheels can be raised and 
lowered and secured by verticai screws fitted on, and parallel to the 
wheel standards; these screws pass through tapped holes in the ordi- 
nary wheel slides, and have levers at their upper ends. The standards 
are also held firmly in position by the ordinary loop screw and binding 
nut. 

1498. Freprse Fort To Furnaces, A. C. Stevenson.— Dated 18th April, 
1877.—(Not proceeded with.) 2d. ; 

The fuel is shovelled into a filler whence it is pressed b}¥ 4 plunger with 


| screw spindle into a curved and gradually widening fuel conducting pipe, 


which descends and rises into the fireplace, through the fire beneath or 
grate bars. Each time the fresh charge is pressed down an equivalent 
charge is delivered in the furnace. 


1499. Venetian Buinps, F. §, Costa.—Dated 18th April, 1877.—(Not pro- 
ceeded with.) 2d. 

The window is furnished with two short blinds, one suspended beneath 
the other. As the lower extremity of the upper blind descends it causes 
the upper extremity of the lower blind to ascend, and vice vers’, 

1500. Waeets, PuLievs, Sueaves, &., J. H. Johnson.— Dated 18th April, 
1877.—(A communication.) td. 
This relates to various modes of making grooved wheels with chilled 
ve or groove and rini: In one case, e.g, two annular chills are intro- 
uced into the mould at the part which is to form the opposite sides of 
the wheel at the exterior of the groove ; and a third chill may be adapted 
to the groove. 
1501. Derermiixe Distances, G. A. Vetch.—Dated 18th April, 1877. 6d. 

This consists in use of a horizontal bar with one of its sides graduated, 
at one station, and a theodolite at the other; the portion of the bar sub- 
tended by a given angle at the point of observation, shows the distance 
between the stations, If the distance be such that the length of the bar 
is insufficient to subtend the given angle, this angle is halved and the 
graduations then represent twice their original value ; the angle may be 
again halved and so on. The laying off of each angle is commenced with 
the theodolite clamped at the reading of the previous one. The theodolite 
at the last observation gives the reading of the full angle. 

1504. DovsLe Suexr Metat ror Carrrivce SHELLS, &c., W. Morgan- 
Brown.—Dated 18th April, 1877.—(A communication.) 2d. 

This sheet metal is made from pieces of copper and brass united 
together in ingots, bars, or thick sheets, and rolled to any required thick- 
ness, 


1506. Srays, Betts, &c., W. Hazel and R. Day.—Dated 18th April, 1877. 
—(Not proceeded with.) 2d. 

This conaists in inserting in the back parts strong supports, widened 
out a few inches from the lower extremities, for support of the spine. 
1507. Fivsursc Water-ciosets, G. Fellows.—Dated 18th April, 1877.— 

(Not proceeded with.) 2d. 

A weighted lever is connected to the bar attached to the back of the 
pan, at the other end of this bar is a short open slotted lever, into which 
a catch in the end of the plug lever takes, By pulling up the plug lever 
the pan is turned down to empty the contents, and when empty the 
weighted lever brings the pan back to ita normal position, and before the 
plug is released, While the plug is held up water flows into the pan. 
1611. Keys ror Locks, &., A. Barker.—Dated 18th April, 1877. 6d. 

‘This consists in inserting a movable plug into the hollow shank of keys 
to exclude dust, &c. It is normally flush with the mouth of the key; in 
one arrangement it is pushed inwards in using the key, and resumes its 
normal position (by action of a spring behind) on the key being with- 
drawn. In another arrangement the plug is worked by pushing a stud 
with the hand. 

1612. Drawine Srraicut, Curved, AND oTHER Lives, A, Syré.—Dated 
10th April, 1877.—{ Not proceeded with). 4d. 

This consists of a straight or curved and graduated edge rule with an 
eye at one end fora screw centre for radial lines. It is pivotted at the 
other end to a sliding head, which is also the centre of a protractor 
attached to the rule, The head consists of two games with slide 
retained between them bya plate; a diagonal scale is engraved on the 
slide. A bracket on the slide has an elbow lever pivotted therein, and 
pressed upwards by spring; a screw in the horizontal arm limits the 
extent of the motion, while the vertical arm carries a cross pin which, 
by bearing against studs of guides, shift the whole instrument one line. 
1518. Burrons, H. A. Dufrené.—Dated 18th April, 1877.—(.4 communica- 

tion.)—(Not proceeded with.) 5 

A button is made with two or more flexible shanks ; these are passed 
through the hole of an Pee placed in the dress, then bent down with 
pincers so as to hold the buttén in place. 





1520. Recuiatine VALVEs ror WATER-CLOSET CISTERNS, J. Scott.—Dated 
19th April, 1877.—(Not proceeded with.) 2d. 

This consists in attaching to the top of. the lifting lid of ordinary 
service valves a smali cylinder close below and open above, with a piston 
whose rod is attached by chain to the lifting acting lever. An inverted 
conical annular air vessel around the cylinder and above the valve lid 
acts as an air cup or float to partly support the valve lid and cylinder and 
steady the whole in descent, the time of lift and descent, and conse- 
queen the flow of liquid through the valve seat being regulated by the 

ow of liquid through a amail hole or groove in the side of the piston. 
A524. Se.r-acrinG Tempie ror Looms, L. Robertshaw.—Dated 19th April 
1877, 

This consists in using glass, toughened glass, china, pot earthenware, 
or other plastic material for the eccentric division pieces, rings, or 
washers; also steel springing bars to give the necessary horizontal 
motion to the temples, letting them foliow the * slag” or ‘‘reed” as it 
recedes from the raaterial being woven ; also hinged temples, whereby a 
lifting motion is given to the temple head ; this allows a free course to 
the shuttle in passing over the slay board and prevents the warps from 

ing d ged and d ged. The i motions allow the temples 
to adapt themselves to the peculiar movement of the material being 
woven. 

1525. Carpinc Enaines, R. G. Ackroyd and A. Ambler.—Dated 19th 
April, 1877.—{ Not proceeded with.) 2d. 

This consists in mechanism (two eccentrics, straps, arms, &c.) whereby 
the “fly comb” is brought into close contact with the doffer as usual 
during the descending motion, but is removed therefrom during its 
ascent. 


fa Oh FROM SMALL Coat, R. Hay and J. Longley.—Dated 19th April, 
1877. 2. 





Small coal or “smudge” is pulverised and mixed with water, and the 
semi-liquid mass is poured futo a coke oven. 

1528. Sprine Savery Vauves, 7. A. Adamson.—Dated 19th April, 1877.— 
(Not proceeded with.) 4d. 

The valve seat is spherically bored to receive the spherically lower 
part of the valve which is a cylindrical trunk, whose upper part contains 
the spring, while a spindle passes down from a washer above the spring, 
through a stuffing box in the valve, and through the valve box into the 
boiler, where itis attached to across bar inside. ‘I'wo lugs on acylindrical 
ring roun the trunk take into slots (stopped above) on iugs on the 
trunk ; and the ring has two horns for an easing lever, or for turning 
the valve in its seat. A cap over the cylindrical ring and trunk issecured 
to the upper seat of the spring. 

1529. Srinnine ann Dovusiine Fisres, F Fleming.—Dated 19th April, 
1877.—(Not proceeden with.) 2d. 

Tubes are used which are much wider than the diameter of the spindles 
on which they are placed and rotate; and within the tube is inserted a 
steel ring or steel pins, which parts alone are in contact with the spindle; 
thus the friction is reduced. 

1580. Looms, £. Holt, J. Blenkhorn, ond A, Stancliffe.—Dated 19th April, 
1877.—(Not proceeded with.) 2d. 

The interior parts of the crank arm are connected to each other by 
means of a spindle, one end of which has a right-handed screw, the 
other a left-handed ; so that on the brasses or necks of the crank sweep 
becoming worn, or the necks connected tu the pin of the slay or sword 
arms, a partial turn of the spindie will bring the several parts into true 
relative positions. 

1530. Hotpers ror Reets or Spoors, A. A. Ihne.—D ated 20th April, 
1877.—( Wot proceeded with.) 2d. 

This relates to use of elastic ties Netween the two plates of the holder; 
they through the hollow bushes and barrels of the reels. Thiis 
— der can be expanded tu accommodate itself to different sizes of 
reel. 

1532. Burrons, H. A. Bonneville.—Ddted 19th April, 1877.—(4 communi- 
cution.)—(Comptete.) 2d. 

This consists in applying thread or stuff shanks to buttons, the body of 
which is made of vegetable ivory, wood, or bone. 

1535. Bricks or Biocks anp Tives, W. H. Lascelles. —Dated 19th April; 
1877. Gu. 

Ornamental bricks are produced by filling into a mould of wood the 
main body of the brick, which is concrete ; and when this has partly set, 
filling up the mould wita finer materials to imitate natural stone or 
bricks. The surface of the article is tinished with a wooden float, so as 
to produce a grained face. Again, tiles and small blocks are produced 
with a glazed surface by placing glass, glafed earthenware, or the like at 
the bottom of the mould. For inlaid patterns, metallic core pitots are 
laid on the glass bottoms of the mould, the fine concrete is filled in, and 
after setting, the core pivots are withdrawn, and coloured cement put 
into the recesses. 

1536. Manuracture or Sopa, H. B. Condy.—Dated 19th April, 1877. 
d. 


4d. 

This consists (1) in reduction of sulphate of soda mixed with carbon, to 
the state of sulphide of sodium ; (2) decomposition and conversion of 
this sulphide into supercarbonated, or bicarbonate of soda, by means of 
carbonic acid; (3) recovery of the sulphur evolved as sulphuretted 
hydrogen in this process in a useful form, either alone or combined with 
iron, or its use in the manufacture of sulphuric acid; (4) utilisation of 
bese carbonic acid contained in the supercarbonated or bicarbonate of 
8 a. 

1587. Topacco Prees, G. W. Jennings.—Dated 20th April, 1877:—(Not 
proceeded with.) 2d. 

This pipe is in three detachable pieces, the bowl, the cylinder, and 
the mouthpiece. <A tube of ivory or the like is inserted in the owl, and 
a like tube in the mouthpiece ; the nicotine collects in the cylinder. 
1538. Hair Brausurs, G. Pinand.—Dated 20th April, 1877.—(Not proceeded 

wth.) 2d. 

An teria sabber reservoir with nozzle can be charged with essence, &c., 
screwed into the handle, which with the back of the brush is made 
hollow ; the back has also holes opening between the bristles, so that by 
compressing the charged reservoir the essence or other liquid is distri- 
buted to the hair. 

1541. CHawyettinc Rock, State, Coat, «c., J. R. Feaver.—Dated 20th 
April, 1877.—(Not proceeded with.) 2d. 

This consists of a bar or column having mounted on it a rock-boring 
machine (with cutters), which is reciprocated by means of a rack aud 
pinion or otherwise, cutting a channel. 

1548. Dravent Tres, &c., FoR Cuimneys, L. Cogan.—Dated 20th April, 
1877. Gd. 

In this arrangement a fan (or fans) revolved in the mouth of a cowl by 
the wind causes a down current of air in the connected pipe ; this current 
is driven through an elbow piece into the flue of the chimney, an? an 
upward draught is thereby created. 

1545. Dryinc Hanks, M. H. Larmath.—Dated 20th April, 1877.—(Not 
proceeded with.) 2d, 

The hanks are carried through the stove by means of travelling chains, 
and a revolving motion is imparted to the bars on which they dre hung. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE finished ironworks of South Staffordshire have, generally 
speaking, sufficient orders to keep them running quietly until the 
holidays. 

Alike on ’Change in Birmingham to-day—-Thursday—and in 
Wolverhampton yesterday transactions of any moment were rare. 
Sheets, angles, and nail rods were most in request, and medium 
qualities sold more freely than high-class irons. 

Prices remain, at for marked bars, £8 10s., with the usual 12s. 6d. 
extra for Earl Dudley’s make; sheets, singles, for galvanising, £& 
to £8 10s.; and boiler plates, £10. Bars could be had at a minimum 
of £6 5s. 

Several finished ironworks’ proprietors are preparing to close 
either portions of or their whole works after Christmas if busines 
should not revive. Mr. H. O. Firmstone, of the Hyde Works at 
Stourbridge, has just stopped his plant, which consists of eighteen 
puddling furnaces and four rolling mills. The period of inaction 
is set down as two months definitely. 

The pig iron trade is unimproved. Purchases are confined to 
small lots. Hot blast all mine ranges from £4 to £4 5s., and cold 
blast is firm at £5. Cinder qualities are weak and irregular, and 
£2 5s.is the general price. It is estimated that the stocks of pigs 
at the works and on the canal banks in South Staffordshire and 
East Worcestershire now amount to 40,000 tons. Instances are 
not rare in which consumers are unable to at present take all the 
weight, that. they have ordered, and either makers or carriers are 
stacking for them. 

The producing capabilities of the district are still being restricted. 
Two more furnaces have been blown out west of Dudley. This 
tediices the nttmNer blowing to about 44, as conipared with between 
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90 and 100 in ordinarily prosperous times. Within the last twenty 
years, as many as 130 furnaces have been in blast in this district. 

The coal trade is dull. Furnace and forge sorts are difficult to 
dispose of. Many collieries are idle, and most of the others are on 
short time. 

A Chamber of Commerce is about to be formed for Kiddermin- 
ster and the adjacent district. The movement has the support of 
most of the local traders and manufacturers. 

In North Staffordshire, the finished iron trade remains very 
quiet. Orders are limited, and until 1878 has arrived, no improve- 
ment is expected. The competition by the North of England in 
plates tells considerably upon makers of that description of iron 
in North Staffordshire. Still prices are fairly well maintained. 
The nominal quotations are, plates, £9 5s.; crown bars, £7 5s.; 
best, £7 15s., with 10s. extra for delivery in London. 








NOTES FROM LANCASHIRE, 
(From our ewn Correspondent.) 

TuE fortnight prior to Christmas is generally a quiet period in 
the iron trade of this district, as preparations in most cases are 
being made for the usual stock-takings, and many of the works are 
being partially or wholly closed until after the Christmas holidays. 
The “Manchester weekly market on Tuesday was characterised by 
extreme features. Needy holders of outside brands have been 
pushing for orders in this district at very low figures, but makers 
generally are still firm at late rates. 

Lancashire makers of pig iron are still securing orders about ship- 
ments tu take off their present very small production, and in foundry 
iron stocks have been slightly reduced since the reduction in prices, 
made a month or so back, but there is no prospect of any additional 
furnaces being put into blast. For delivery into the Manchester 
district quotations remain firm at 51s. per ton for No. 3 foundry, 
and 50s. for No. 4 forge, less 24 per cent. 

Lincolnshire and Derbyshire irons are offered in this district at 
about the same figures as local makers, but there is very little doing 
in these brands, 

The prospect of some of the north-country furnaces being shortly 
blown out is inducing the representatives of Middlesbrough 
houses in this district to maintain the firm attitude taken a week 
or two back. This, however has no influence upon consumers, who 
are still determined not to pay any higher prices, and notwith- 
standing the firmness of makers in asking the full list rates which 
have been quoted for the last two or three weeks, g.m.b.’s can 
still be got through merchants hands at 48s. 9d. per ton for No. 3 
foundry ; 48s. 31. for No. 4 foundry; and 47s. 9d. per ton for 
No. 4 forge, net cash, delivered into the Manchester district. 

The finished iron trade is extremely quiet, and prices again 
exhibit a tendency towards weakness. North Staffordshire makers 
are now endeavouring to meet the competition in the market by 
offering at lower prices. For delivery into the Manchester dis- 
trict Staffordshire bars are now quoted at about £6 10s., and 
Lancashire and Middlesbrough bars at about £6 5s. to £6 7s, 6d. 
per ton. 

The coal trade still shows none of the animation which is usual 
at this time of the year, 
plentiful in the market, with prices low. 


lls. per ton ; common ditto, 8s. to s. ; Pemberton four-feet, 8s. 
to 8s. 6d. ; common house coal, 6s. 6d. to 7s. ; forge coal, 5s. 6d. 
to 6s. 6d., according to quality ; burgy, 4s. 6d. to 5s. Gd. ; good 
ordinary slack, 3s. 6d. to 4s.; and common ditto, 2s. Gd. to 3s, 


per ton. 

At the meeting of the South Lancashire and Cheshire Coal- 
owners’ Association, held in Manchester, it was resolved that 
efforts should be made to confine the restrictions to the use of 
gunpowder in mines during the day, and not to apply to the firing 
of shots during the night time. 

The hematites of Furness and Cumberland still occupy a rela- 
tively satisfactory position in the British iron trade. The demand 
as reported last week is only moderate, but makers do not feel the 
effect of this owing to their having in hand orders which. 
generally speaking, will see them over a few months at the present 
rate of production. Home orders are more plentiful than foreign, 
but in the latter respect the business doing is not so unsatisfactory 
as that reported of other classes of British iron. 

The market value of Bessemer steel remains unmoved, and the 
business recently transacted is up to the old standard of price, the 
basis being 67s. 6d. for No. 1 quality. Forge is relatively easy, as 
South Wales tin-plate producers have secured large deliveries of 
the inferior qualities of this class of iron at cheaper prices than 
have ruled the market for several weeks past. 

As to the future of local trade, the prospects are ed highly 
satisfactory by those who are best capable of judging, and they 
look forward with confidence to a revival in several departments of 
local trade. 

Steel makers remain busy, and their comparatively satisfactory 
—— as reported last week, is unchanged. Better prices are ex- 





| 


ected. 

Iron shipbuilders are in the midst of a dull trade, and there is 
no immediate hope of any change for the better. Finished 
rane are not fully employed, orders being few and prices 
ow. 

Marine engineers are better employed than those engaged in 
ordinary engineering work. £66 has been subscribed in Barrow 
on behalf of the Blantyre Colliery Explosion Fund. 

Iron ore is in steady demand at old prices. 

Steam qualities of coal are in steady consumption, but the trade 
is quieter than it ever has been. 

Shipping in want of cargoes. 








THE SHEFFIELD DIS(CRICT. 
(From our own Correspondent.) 

THERE is no particular change in the state of trade in this town 
and district, nor is it likely that any such alteration will take place 
this side of Christmas. All branches of the iron trade are quiet, 
and there is so much difficulty in keeping the order books even 
moderately supplied, that the leading houses are considering the 
question of trying to effect a reduction of the wages of all the first 
processes, men, puddlers, &c., to come into force at the beginning 
of the New Year's operations. 

The puddlers on strike resumed work on Monday on the em- 
ployers’ terms which are : Five heat wire billets, 12s. 3d. per ton ; 
six heat, 9s. 3d.; common bar iron, 8s, 9d.; doubled bar iron, 9s: 3d.; 
and hoops, 93. per ton. 

In the armour-plate mills there is only a moderate amount of 
work in course of execution, most of it for Austria, Holland, and 
our own Government. This branch has suffered a yood deal from 
the war. 

Last week I dwelt upon the steel rail trade at some length, and 
I believe I am correct in stating that a very heavy order, given out 
three weeks or a month ago by a large English railway company, 
was taken by a local concern at a very little indeed over £6 per ton. 
\t that rate, heavv steel rails could he delivered f.o.b.in Hull at 
6 mething under £6 10s. perton, and at the present ruling freights at 
the nearest Russian ports at figures which could probably be brought 
under—perhaps considerably below— £8 per ton, and at the same 
price in Italy, or any part of the seaboard of North or South 
America. Probably the Barrow Company might offer still lower 
rates, 

There is only a moderate amount of business doing in the engi- 
neering business, both in and out of town, particularly in respect 
of locomotives. Ironworks machinery is not in great request, 
owing to the dulnessof trade, but at one or twoestablishments there 
is a fair production of winding and pumping engines for collieries, 
and certain other kinds of plant for use in coal-mining and water- 
works undertakings. 

In certain quarters, which I cannot very well indicate more 


and supplies of all classes of fuel are | sidered during last weck the proposal of the owners to reduce 
Best Arley coal, 10s. to | 


| that they require immediate relief, and feeling that the delay and 


price, the reductions being —— to many kinds of goods kept 
y every ironmonger, and including pumps and miscellaneous cast 
gs 


There is no animation in the ordinary cast steel trade, and pre- 
sent indications all point to a very ere ag period of ilienee at 
the end of the year. Only very best steels for fine cutlery, too 
and special purposes, are in demand. 

In the Belper horse nail trade a number of men have been on 
strike, but ve now gone in again on their masters’ terms. 

In the district coal trade everything is quiet, and stocks are 
growing large, despite all the efforts of the men and the natural 
unwillingness of the owners to have stocks on their pit banks. 
From these and other indications I should not be generally sur- 
prised to hear of renewed action on the part of the coalowners to 
effect a general reduction of wages within the next two months, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A MEETING of the ironmasters in the Middlesbrough district was 
held on Tuesday, for the purpose of considering the present 
situation of affairs, and deciding whether steps should be taken 
for keeping up the rates now current for pig iron. It was agreed 
that no abatement should be made in the prices quoted for the 
= fortnight, namely, 41s. for No. 3, and 40s. for a 4 forge ; 

ut, as the demand is not at present equal to the _ ly, it was 
determined to hold another meeting next week, with the view of 
deciding whether a number of furnaces should ‘not be blown out. 
The large makers appear anxious, as far as possible, to stick 
together, but there are several small firms that will not become 
parties to a combination, and such firms will be able to make 
special, and probably not unfavourable, terms for themselves while 
the pact continues. 

Only a very limited amount of business was done on Change 
this week. Makers stuck tenaciously to their higher rates, and 
buyers consequently let them alone and sought out merchants who 
had iron on hand which they were willing to dispose of for less 
than makers’ prices. Hence the bulk of the iron that changed 
hands did so at fully 3d. to 6d. per ton below the official quotation 
of 41s. for No. 3. The finished iron trade was reported to be in a 
very depressed condition, with prices tending downwards, 

Messrs. Hopkins, Gilkes, and Company, have resolved to lay 
off their rail mills, finding it increasingly difficult to get orders that 
they can execute at a profit. This decision will add from 200 to 
250 to the number of hands already without employment in the 
Cleveland district. 

A moyement has now taken detinite shape in Durham with the 
view of getting the miners to work longer hours in the collieries. 
A committee of fifteen has been appointed by the owners to 
consider how this proposal can most suitably be carried out, and 
to report to a future meeting. The owners are chiefly desirous of 
securing an increased bulk of large coal in the steam and house- 
hold collieries. 





days’ notice had been given by the Glasgow Iron Company te their 
wor «men at the Motherwell Ironworks, When this notice expired 
on Saturday last, about fifty of the men, chiefly puddlers and 
labourers, were disch arged, whilst, I understand, the other 
workmen in the employment of the company are retained only on 
a day’s notice. The company have a heavy stock of puddled _ Has 
on hand. A number of workmen at the Clydesdale Ironworks have 
also received notice that their services will have to be dispensed 
with, at least in the meantime. 

The manufactured iron trade, though undoubtedly backward in 
many ¥+y™ ee. pretty well up in its foreign department. 
Indeed, the foreign shipments of iron manufactures from the _— 
are larger than is vi at this time of the year, principally 
account of the despatch of heavy orders in connection with the 
Indian railways. tt week’s exports included £28,000 worth of 
machinery, of which £13,600 went to Bombay, and £12,000 to 
Calcutta ; £12,000 castings, for Bombay £9300, and Rangoon 
£1300 ; £10,000 pipes for Rio Janeiro ; £8700 wrought i iron manu- 
factures, for Calcutta £5200, and Bombay £2385 ; £4000 miscel- 
laneous articles ; eight locomotive engines, valued at £18,520, for 
Bombay ; and a ’ steam barge, £3000, for Kangoon. 

As regards the coal trade there is even less activity in the West 
than was the case a week ago. Both home and foreign demands 
are smaller, and prices of all sorts are without change. It 
may be worthy of notice that while the values of iron 
have fallen so much, the prices of coal are exactly the same 
as they were at this ‘time last year, and the fluctuations during 
the twelve months have been unimportant. It is not a little 
curious that while the trade is dull in the West of Scotland 
and also in the North of England, a larger mearure of activity 
has prevailed i in the Eastern Mining Counties since the close of the 
miners’ strike than was at all anticipated. The demands for 
cargoes at the various shipping ports on the east coast have lately 
been quite pressing, and prices are firmer in all cases, though not 
actually advanced. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


THERE has been a distinct improvement shown of late in the 
steam coal trade, and so far as best qualities are concerned, there 
is no lack in the number and extent of orders. The falling off in 
the requirement for inferior coals is the secret of the sto 
now occurring in many coal districts, and it also accounts for 
several of the notices which have been issued by others for ending 
of contracts at close of year. 

In the lower part of the Aberdare Valley, for instance, large 
numbers of men have been discharged, but in most cases work 
has been found for them in working the better measures, such as 
the 4ft. and the 6ft., and in many collieries the unusual spectacle 
is to be seen of three men working in a stall. 

This increase in the demand for best coal has not tended yet 
to any advance in price, nor is it likely. The figure 10s. to 10s. 6d, 





The crisis in the Northumberland coal trade is every day 
becoming more serious. The men in their different lodges con- 


their wages by 12) per cent., and decided by a large majority to | 
offer to submit the demand to open arbitration, The owners, how- 
ever, have declined this proposal in a peremptory manner, alleging 


uncertainty of arbitration in a critical time like the present would | 
be highly prejudicial to their interests. This decision was com- | 
municated to the secretary of the miners (Mr. Burt, M.P.) on 
Saturday last. Another conference is to be held shortly between | 
the representatives of the owners and men respectively, but the 
attitude of the former appears at present to be very determined, 
and a lock-out is apprehended. At Pegswood Colliery the miners | 
have been asked to submit to a reduction of 4d. per ton, in addition ' 
to the general reduction of 124 per cent. } 
A paper was read before the Cleveland Institute of Engineers, | 
on Monday, by Mr. J. E. Stead, of Middlesbrough, “On the | 
Extraction of Phosphorus from Cleveland Iron.” The writer | 
detailed the results of a series of experiments undertaken for the | 
purpose of securing the elimination of the phosphorus, all tending | 
to show that oxide of iron was the most efficacious agent for that | 
purpose. He suggested the possibility of devising some mecha- | 
nical expedient for thoroughly mixing iron and cinder in a fluid | 
condition, believing that by that means the phosphorus might | 
speedily be got rid of. He felt sanguine that in hoten ng run steel | 
would be made from Cleveland iron. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

No change for the better has occurred in the iron trade during | 
the past week. Towards the close of last week, warrants were in | 
rather greater demand, and an increase of a few pence took place | 
in the prices ; but, when at the ee of the present week, 
sellers endeavoured to press tra tions, 
their former level, and are now about the * aan as those which pre- | 
vailed at the date ‘of my last letter. The falling off in the exports of | 
pig iron is more marked than ever, the decrease in the week ex- 
ceeding 3000 tons, while it is now certain that at the close of the 
year they will exhibit a comparative decline of at least 20,000 
tons. The imports from the North of England, on the other hand, | 
continue steadily on the increase. Only about 500 tons of pi | 
have been added in the course of the week to the stocks in the 
hands of Messrs. Connal and Co., which now amount to 166,800 | 
tons. At Messrs. William Baird and Co’s Portland Ironworks, 
Hurlford, two blast furnaces have been extinguished, these works 
being entirely sto; There are now in all 88 furnaces in 
blast as compared with 116 at the same time last year. For ship- 
ping iron the demand continues sluggish, and altogether, there is 
very little life in the trade. 

On Friday the warrant market was strong, and an advance of 
1}d. was secured. Business was done in the forenoon at 52s, 2d. 
cash, and 52s. 3d. one month, while in the afternoon prices improved 
to 52s, 3d. cash. At the opening on Monday, sellers exhibited more 
than the usual anxiety to do business, and a large number of trans- 
actions were effected, at the reduced figure of 52s. 14d. cash. The 
afternoon’s business was at 52s. 1d. cash, and 52s, 2d. one month. 
On Tuesday a moderate business was done, at 52s. 1d. and 52s. 2d. 
cash. On Wednesday a large business was done up to 52s. 3d. 
cash. To-day (Thursday) the tone was quiet, with business at 
52s, 3d. one month fixed and open, and 52s. 1}d. cas 

The demand for makers’ iron is slow, with Tittle change in 
values. Good marketable brands, No. 1, are selling at 3d. less 
money; Clyde, No. 1, declined 1s ; Govan, No. 1., 6d.; Calder, 
Nos. 1, 1s; No. 3, 6d. The following are now the quotations :— 
G.m.b., f.o.b. at Glasgow, per ton, No. 1, 53s. 6d.; No. 3, 51s.; 
Gartsherrie, No. 1, 60s. 6d.; No. 3, 54s.; Coltness, No. ds 65s, 6d. ; 
No. 3, Bos. 6d.; "Summeriee, No. A 59s. 6d.; "No. 3, 53s, 6d.; 
Langloan, No. 1, 62s, 6d.; No. 3 5, 54s. 6d.; Carnbroe, No. 1, 56s.; 
No, 3, 52s.; _Monieland, No. 1, 54s.; No. 3, 51s.; Clyde, No. 1 
55s. : 3, 528; Govan, at Broomielaw, No. 1, 53s. 3 
No. 3, 52s ; “Calder, at Port- Dundas, No. 1, 59s.; No. 3, 52s. 
= ock, at Ardrossan, No. 1, 593.; No. 3, 53s. 6d. ; Eglinton, 

» 54s. 6d.; No. 3, Bis. 6d. ; ‘Dalmellington, No. 1, 54s. 6d.; 
Ne 3, 52s.; Carron, at Grangemouth, No. 1, 65s.; No. 3, 64s.; 
Shotts, at Leith, No. 1, 61s. 6d.; No. 3, 55s. 6d.; Kinneil, at 
Bo'ness, No. 1, 553.; No. "3, 52s 
The shipments of pig iron from Scotch ports during the week 
ending the 8th inst., amounted to 5221 tons, as compared with 
8372 tons in the corresponding week of 1876 ; while the imports of 
Middlesbrough pigs at Grangemouth for the week were 5512 tons 
as against 4330 in the same week last year. 
Nothing favourable can be reported with reference to the mal- 
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closely, articles of general use and utility are being lowered in 





leable trade. I stated in a recent communication that fourteen 


seems a settled case at Cardiff, and below this it cannot well fall. 

The Mardy Collieries, the property of Mr. Mordecai Jones, have 
been sold, and as the new company are going to sink into other 
seams than those lately worked, a number of men will be discharged. 
Extensive changes are also on the eve of taking place with the 
Nantyglo pits , the directorate, which operates from Manchester, 
having decided in the face of serious losses in their working of the 
coal, to let one of the collieries by contracts, and these, I hear, are 
being taken up readily. 

Messrs. Barnes and Co., of Coalbrook Dale, are doing an exten- 
sive business with the coal of the company, and large quantities 
are sent along the London and North-Western to Manchester, and 


| is, from what I have seen of it, of fine quality. 


The Aberdare collieries are working about four days per week. 

The total quantity of coal sent from the whole of South Wales 
last week was under 80,000 tons. 

The Dowlais Company and Mr. Crawshay, of the Forest of Dean, 
are busily engaged in mining at Edge-hills, in the Forest, but the 
coal trade there is slack. 

Even now I am aware of plenty of requirements in a small way 
for iron rails at low figures, but no wy oem of venturing to any 
extent. 

The total iron and steel exports of the last week only amounted 
to 3786 tons, greater part of | went to Bombay and Gothen- 
burg. There has been a g eal of speculation of late in pit- 
wood, and large quantities es come to hand from France and 
elsewhere. Unfortunately the market has been glutted too much, 
and prices have fallen 2s, to 3s. per ton. 

Nearly 5000 tons of ore from Bilbao came into Newport last 
week. This does not seem as if the steel makers thought that 
trade was going out. 

It is highly la “pogo that the Great Western furnaces in the 
Forest of Dean will be started early in the year. 

A small section of Cyfarthfa was set in motion on Tuesday, but 
it was confined to the refineries, 

Application has been made for three miles of tramway extension 








d to | at Cardiff. 
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SoutH Kxnsincton MusruM.—Visitors during the week ending 
Dec, 8th: — On Monday, Tuesday, —_ Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9238; mercantile marine, building 
materials, and other collections, 1069. "the Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. te 4 p.m., Museum, 
1596; mercantile marine, building materials, and other collections, 
70. Total, 11,973. Ave of corresponding week in former 
years, 11,135. Total from the opening of the Maseum, 16,784,472. 

TuHrRoat IRRiTaTION. — Soreness and dryness, tickling and 
irritation, inducing a and affecting the voice. For these 
symptoms use Epps’ glycerine jujubes. Glycerine, in these 
agreeable confections, hes in proximity to the glands at the 
moment they are excited by the act of sucking, becomes actively 
healing. Sold rig Be Gd. and 1s, boxes (by on receipt of 


it 
8 or 14 stamps), lied “James Epps & éo., Homeopathic 
Chemists, 48, TE iednesdle-ct., and 170, Piccadilly, ”—[ADvT.] 
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THE ELECTRIC LIGHT. 
No. IV. 

Ir our readers have perused with attention what we 
have alreidy written concerning the electric light, they 
will have become familiar with the principles involved in 
the construction of the lamps used to produce it, and the 





| 
apparatus which developes the requisite electricity. Wee | 
have alluded to or described the more important magneto- | 
electric machines depending for their power on the action | 
of what we may term simple armatures, such as those of 


A 








In France, where 
the electric light is most extensively used, however, all 
these machines are being superseded by those invented by | 


Niaudet, Siemens, Wilde, and Ladd. 





M. Gramme, and as this is apparently the machine which 
lends itself most readily to the purposes of the engineer 
or the manufacturer, we propose to devote the present 





article to describing it, reserving for subsequent papers 
what we have to say concerning the practical application 
of the electric light to the illumination of workshops and 
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| lasts only for a moment while 


| rent is set up in the wire, 


| as usual. 


LMM il laf” 


acte. This will suffice for all practical purposes. 


who wish to go more deeply into the matter will do well | lated wire as shown. Now, ig perl 
magnet, but when placed in the position shown it is mag- 
netised by induction by the permanent 


to refer to a paper by M. Gaugain, published in 1873, in 
the Annales de Chimie et Physique. 

We have explained that 
when a bar et is intro- 
duced into a coil of insulated 
wire a current of electricit 
is set up in the wire whic 


the bar is being introduced, 
and that on withdrawing the 
bar again a secondary cur- 


flowing through it in the 
opposite direction. Now, if 
instead of putting the magnet 
into the wire and taking it 
out again, we pass the magnet 
right through thecoil, putting 
it in at one end and taking it 
out at the other, we shall find 
that the results produced are 
somewhat different. In all 
the machines which we have 
hitherto described, the action 
is the same as though the 
maguet had been put into 
the wire coil and removed 
by a reverse motion, as will 
be seen on a little inspection. 
But in the Gramme machine 
the action is as though the 
magnet were passed right 
through the coil. 

Let us suppose that A B, 
Fig. 15, is a magnet, and that 
X is one of several wire 
coils. If we push the magnet 
into the coils a current of 
electricity will be developed 
The bar can only 
enter the coils by the equiva- 
lent of a series of successive 
motions. That is to say, 
however rapidly it moves it 
comes successively opposite 
different spirals or whorls of 
the wire, and as it does so 
it produces in each in suc- 
cession a current, and these 
currents will be all in the 
same direction until the wire 
reaches the middle of the 
magnet, where the neutral 
axis M lies. As the magnet continues to move, the influ- 
ence of the pole B begins to make itself felt, and a second 
current in a direction opposite to the first is set up in the 
wire. Thus the whole course of the magnet through the 
wire coils may be divided into distinct periods. During 
the first the current is direct ; during the second it is 
reversed. 

Let us now see what takes place if instead of a single 
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factories. The Gramme machine, although small, and 
simple in construction, is complex in its action; so complex 








GRAMME ARMATURE. 


that we shall not attempt to do more here than define in 
somewhat general terms the broad principles on which it 


OF GRAMME MACHINE. 


et we use two, as shown in Fig. 16. Here AMB 
and B* M' A! are two bar magnets with the two poles of 
the same name, B B', placed in contact. If a coil is 
made to move over these bars we shall find that in the 
first quarter of the stroke, as we may term it, from A to M, 
we shall have a positive current; in the second quarter, 
from M to B, a negative current ; again, a negative current 
from B' to M'; and, finally, a positive current from 
M'toA', It would not be easy to make a wire coil 
traverse straight bar magnets, for reasons which will no 
doubt suggest themselves to our readers. But these objec- 
tions do not. apply to semicircular magnets disposed as 
‘shown in Fig. 17, where A A' BB! are two such magnets 
with the poles of the same name in contact. If this 
a ring were caused to revolve within the wire it 
will be seen that all the phenomena just described 
would take place. It will also be understood that 
some conspliontion would be requisite to enable the ring to 
be rotated within the spiral or the spiral carried round 
the ring. This difficulty M. Gramme has overcome in a 
very ingenious way. In Fig. 18 we have a permanent 
horse-shoe magnet N S, between the poles of which is placed 








Those aring of soft iron, round which is wound a coil of insu- 


this ring is not a permanent 


magnet NS. The 
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STANDARD GRAMME MACHINE. 


two poles $' N' will then be established in the ring. If 
the ring be caused to revolve the position of the poles will 
remain unaltered in space; that is to say, they will remain 
at N'S', and it follows that every portion of the ring will 
alternately become a north and a south pole. The con- 
sequence is that the poles may be regarded as constantly 
travelling through the iron ring at the same rate as that 


at which it revolves, but in an opposite direction. The 





HAND GRAMME MACHINE. 


effect on the wire coiled on the ring is then precisely the 
same as though the magnet in Fig. 17 revolved within the 
wire which was held at rest. But in Fig. 18 the ring and the 
wire together may be mounted on an axis and caused to 
revolve without trouble, the action remaining unfettered. 
To make our meaning plainer, let us suppose that instead 
of a bar of iron we had a copper tube in the shape of 
a ring, and that on this tube insulated wire were 
coiled; furthermore, that the ring were mounted vertically 
on an axis, and that inside it was placed a short segment 
of magnetised iron, which would always remain at the 
lower portion of the tube by its own weight; then if we 
caused the tube to revolve, it-is obvious that the result 
produced would be as though we caused the magnet to 
pass from end to end of the coil. It is on this translation 
of polarity through the material of a soft iron ring that 
the Gramme Sains depends for its action, and we think 
that our readers will agree with us that no small ingenuity 
has been shown in the adoption and application of this 
principle. 

In order to collect the electricity produced, the aynting 
material is removed from the wire in a narrow-band roun 
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the outside of the ring, and two rubbing collectors M M! 
take it up much as in other machines already described. 

Very curious mutual inductive actions are set up between 
the wires, the ring, and the permanent magnet. These are 
far too complex to be considered here. We have said 
enough to show the general principle involved in the 
action of the Gramme machine. This principle presents as 
its great advantage the fact that the machine can be made 
smaller, lighter, and cheaper than any other of equal 
power. At least so mvch is claimed for it by its inventor, 
and to judge by the growing popularity of the machine, 
his claims are perfectly sound and justifiable. We shall 
proceed to explain the construction of the actual machine 
as set forth in a work by M. Fontaine, to which we have 
already acknowledged our obligations. We have been 
informed that M. Gramme has very recently effected some 
improvements in his apparatus no account of which has yet 
been published, but we have reason to believe that this is 
not correct, as we have entirely failed to obtain any infor- 
mation on the subject from his representative in this 
country, who ought to be well informed. We can, there- 
fore, only describe the machine as made during the early 
portion of the present year. 
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SECTION OF GRAMME MACHINE. 


In practice the Gramme machine consists of a ring with 
wire coils and electro-magnets to excite it, which magnets 
are themselves excited by the currents produced by the 
apparatus asin the Ladd and Wilde machines. Occasionally 
permanent magnets are used in small machines. Fig. 19 
shows one of the rings or armatures cut open, and in 
different stages of construction, if we may so speak. The 
ring A is composed of a group of soft iron wires, which 
are found to work better than a solid bar. The wire is 
put on in separate coils, carefully insulated, as shown at 

B. The radius pieces R R are insulated from each other 
by ribbons of silk or india-rubber. The end of the wire 
terminating one coil and the beginning of the wire of the 
next succeeding coil are each attached to one radius piece 
by loops and notches in the way shown. The tails K of 
the radius bars are all grouped together round the central 
axis, and they are rubbed against by suitable collectors 
which take up the electricity. The completed machine in 
its simplest form is shown in Fig. 20, where OSN isa 
bundle of permanent magnets. AB is the circular 
armature. K shows the ends of the radius pieces against 
which rub the vertical collectors, composed each of several 
springs, so as to insure constant contact. The electricity 
is led away by wires fixed by binding screws as shown, in 
the usual way, no commutator being employed, as the 
current is always in the same direction, so long as the 
machine runs the same way; if, however, the machine, 
instead’ of being driven from left to right, is run from 
. right to left, say, the direction of the current will be 
reversed. 

The Gramme machine was first used to produce electri- 
city for electro-plating. The first machine made was 
supplied to MM. Christofie et Cie., Paris, in 1872, and it 
ran for five years without any repairs or outlay, save the 
cost of oil for lubrication. Many other machines were 
subsequently made, and the machine has been adopted by 
nearly all the great electro-plating firms on the Continent. 
For the production of the electric light, however, electricity 
of great tension is required, while in electro-plating quan- 
tity and not intensity is the thing desired. It would serve 
no good purpose, therefore, to describe the Gramme 
machine, as used for electro-plating, seeing that it is 
different from the machines used to produce light. 

The first machine of the latter kind used in England was 
employed to supply the electric lamp on the clock tower at 
Westminster. It was found that the collectors heated, 
and gave out sparks which injured the apparatus. In 
more recent machines this objection is said to be entirely 
removed. Figs. 21, and 22, illustrate the standard 
Gramme machine used for illuminating workshops and 
factories. 

It consists of two vertical frames of cast iron, united by 
four bars of soft iron, B B, which serve as cores for the 
electro-magnets C C C C. The axis is of the best steel, 
and revolves on long bearings, which can be effectively 
lubricated—a point of importance, as the speed is high, 
ranging from 700 to 1350 revolutions per minute. The 
central ring, instead of being covered with a single wire, 
attached by equal portions to a common collector, is 
covered with two wires, wound on side by side and united 
with two collectors. The poles of the electro- ets 
H H are much developed, embracing seven-eighths of the 
circumference of the ring. Four wipers (balazs) J J pick 








up the electricity. The electro-magnets are placed in the | was designed to break up the shot on impact. It might 
current, and the machine depends, like Ladd’s machine, for | star or crack, but the wrought iron would, so it was pie- 


the 
which remains permanently in them. 

The total length of the machine is 2ft. 74in., its width 
1ft. 98in., and its height 1ft. Llin. It weighs7 ewt.3qrs. 1llb. 
The double-covered armature, or ring, is connected to 120 
conductors—sixty at each side, as shown in Fig. 23. Its 
extreme diameter is 9in. The weight of wire wound on 
it is 31]b. The total weight of wire wound on the 
electro-magnets is 1 ewt. 3 qrs. 15} Ib. 

Fig. 23 shows a standard Gramme machine complete. 
A comparison of this machine with the AUiance, illus- 
trated in our impression for December 7th, gives, 
according to M. Fontaine, the following results: The 
Alliance machine at the lighthouse of La Heve is 5ft. 3in. 
long, 4ft. 3in. wide, and 4ft. 1llin. high. It weighs nearly 
2 tons, and cost 12,000 francs. It gives a light equal to 250 
Carcel burners. The Gramme machine of the same power 
is forty times lighter, occupies 100 times less space, and 
costs one-sixteenth of the price. 








ARMOUR-PLATE EXPERIMENTS ON BOARD 
H.M.S. NETTLE. 


THE experiments we described in general terms in our 
number of last week as arranged for Tuesday, Decem- 
ber 18th, took place on that day on board the Nettle, 
at Portsmouth. Steel and compound plates were tested 
by firing three rounds at each, with one exception ; and 
the trial took the form of a complete series of experiments, 
made as strictly comparative as circumstances would per- 
mit, though, as will be seen hereafter, a strict comparison 
between plates of different sizes is difficult. Four steel 
and compound iron and steel plates were tested on this 
occasion, a plate of wrought iron having been previously 
fired at in order to furnish a standard of comparison. 
The four plates to be tried were fixed in a line extending 
across the deck of the Nettle, a 9in. gun being fired in 
turn from ports directly opposite to each plate, at a 
distance of 30ft., with a charge of 50 lb., giving a velocity 
of about 1420ft., the projectile being a Palliser shot of 
250 lb. weight. The shots employed were of old date— 
made, probably, in about 1869. They were unquestion- 
ably of excellent quality, but the heads were blunter than 
those now manufactured, the curve of the head being 
struck with a radius of 1} diameters. The following are 
the particulars of the plates, which we described generally 
last week. 

The standard plate of wrought iron is shown, front and 
back, in Figs. 5 and 6, page 438. The iron was of excellent 
quality, the shot penetrated completely, in one instance the 
point entering into the backing to a distance of 22in., mea- 
sured irom the front face of the plate. The other rounds 
penetrated the plate, but were stopped by the backing, the 
plate being divided and slightly opened, but the pieces not 
actually separated. The exact effects are seen in the back 
view, Fig. 6. It will there be seen that the damage done 
by the shot is confined to the actual spot perforated, no 
sign of a crack elsewhere being seen. This is only what 
is to be expected from good rolled iron, but we call atten- 
tion to it with a view to the comparison with the results 
obtained against the steel targets which we have now to 
notice. No. 1 was a steel plate manufactured by Sir Joseph 
Whitworth. The body of the plate consistsof rather soft steel, 
the exact character of which we cannot give. Sir J. Whit- 
worth has what he terms a standard of 70, which means 
a certain figure of tensile strength and ductility. Thus 
iron which has a tensile strength of 40 tons, and stretches 
to 30 per cent. of its original length before coming asunder, 
would have a figure of 70; or, conversely, 30 tons and 
40 per cent. elongation, would give the same figure. We 
cannot give the precise value of this plate, but we learned 
that Sir Joseph Whitworth was not fully satisfied with it, 
but he thought it would stand against the chilled 
projectiles of the service pattern. It had been cast 
as an ingot under pressure, and then extended, we 
believe, whereas he would have preferred to have 
made it in the same way as the small plate tried 
privately at his works—namely, cast as a hollow 
cylinder, and cut through, and rolled or unrolled fiat ; 
nor had it been tempered in oil, as he desired. Both 
the small plate and the one tried on this occasion were 
studded at intervals approximately shown in the figure, 
with plugs of hard steel, of very — quality, the bolts by 
which the plate was held to the backing being entered 
into the plugs marked with a dot in the centre. We 
uations last week that all the bolts used at this trial 
were made of steel furnished by the makers of the plates. 
The heads at the back were some of them of the naval 
pattern, with india-rubber washer, shown on page 
438, and some of them of the War-office pattern 
—ball and socket—employed for fortress plates—vide 
page 438. The front ends of the bolts, however, were 
simply screwed part of the way through the plates, so 
that no bolt-end was visible on the front of any target. 
The object of Sir J. Whitworth’s plugs was twofold— 
first, to break the shot, and, second, to form a termination 
to any cracks that might be made in the plate. 

Plate No. 2 was supplied by Messrs. Cammell. It was 
made of what they term “sub-carbonised” steel, con- 
taining only about 0°13 per cent. of carbon. This plate 
depended simply on the quality of its metal for its 
resisting power. 


Plate 3 consisted of a hard steel plate between two | ; 
| provements. No naval officer would be likely to prefer 
| any of the plates tested this day to the excellent standard 
| plate supplied by Cammell. Considering that in no case 


layers of iron, united to it by fusion on Mr. A. Wilson’s 
system, described last week. The thickness of the iron 
was less than designed, only amounting to jin. in front 
and 1}in, behind the steel. The object of this plate was 
to combine the hardness of steel in it with the power of 
resisting cracking of the wrought iron, which it was hoped 
would hold the steel together at both surfaces and keep 
the plate intact. The steel of this target contained about 
0°57 per cent. of carbon. 

Plate 4, Fig.4, consisted of a hard steel front plate contain- 
ing 0°64 per cent. of carbon, Sin. thick, backed by 4in. of 
wrought iron united by fusion on Wilson’s system. This 


wer of starting on the small residual magnetism | sumed, hold it together. 





The shots were directed in turn 
at each target at the spots marked 1, 2, and 3; the posi- 
tions are only approximate. It was difficult under the 
circumstances to obtain exact measurements. We warn 
our readers, therefore, that they must not make a compa- 
rison of the holding powers of the metal based on an exact 
measurement of the distance of the holes to the edge of 
plate, wets general terms this may be kept in view. 

Sir Joseph Whitworth’s plate, Fig. 1, wasfirstattacked. On 
No. 1 round being fired, the shot’s point remained fixed 
firmly in the plate, and cracks were formed marked 1, 
though not of the width shown in the illustration, which 
exhibits the plate after the subsequent rounds had further 
opened them. One bolt was started. No, 2 shot behaved 
in a similar way, the shot’s point remaining fixed in the 
target, and cracks, marked 2, being formed. One bolt 
flew out at the back, and one was started. No.3 produced 
a considerable opening of previous cracks, the point 
remaining in, and cracks, marked 3, being formed. One 
bolt was started. It is impossible to say — what is 
the penetration obtained by these shot. The only indica- 
tion was a very questionable one in the case of No. 1, 
viz., the portion of a stud found on the fragments of the 
edge of the shot. If the shot had stood up to its work, 
and had entered the target to the depth of its stud, this 
would argue a penetration of 9in.; but we are satisfied 
that this was not the case. Perhaps it may have entered 
about 8in.; but this is a guess. 

Round 2 struck nearly fair on a stud, which it drove 
out, and its penetration was but small. The metal of the 
target was of excellent quality. We have special reasons 
for saying this, judging from fragments that were picked 
up. Nevertheless, wonderful as was the excellence of the 
pins, we do not think the construction commended itself. 
It will be seen that although the cracks always terminate 
at a pin unless they run to the edge of the plate, they 
commenced at unexpected places; for example, cracks 1 
and 2 will be found in places remote from shots 1 and 2. 
It appears as if there was rather a tendency for the plate 
to crack between two adjacent pins, and as if the extension 
of the crack was likely to be limited by the pin. For 
example, crack 1 towards a little above round 3 might 
fairly have been expected to have extended upwards under 
the stress of rounds 2 and 3, instead of remaining limited 
by the pin at the upper end, especially when it is remem- 
bered what a wedging effect the steel set up round 3 would 
exercise on it. 

Target No. 2, of sub-carburised steel, was next attacked. 
No. 1 appeared to havecomparatively little effect at first; the 
shot in every instance in this plate remained wedged in, as in 
thecase of the Whitworth plate. Cracks were at first 
scarcely visible, but, as also occurred in the case of the 
Whitworth and all the other plates, the metal remained 
under vibration; in some cases it sang audibly, and 
the cracks opened and developed while the examina- 
tion was going on. The effect was curious, for while the 
results were being noted, the low cracking noise was h 
from time to time of the steel still talking until the metal 
had further relieved itself. How incomplete was the 
relief was seen from the great development of cracks in 
comparatively remote positions when the plate was struck 
subsequently—vide Fig. 2. This remark does not specially 
apply to the sub-carburised plate, but to all. That this 
should have been so in this plate, shows what a great 
effect even 0°13 per cent. of carbon has upon iron. 

Rounds 2 and 3 followed up the effect of 1, the cracks 
running and opening further on each round. The metal 
appeared to beexcellent, curling up round the edgeof the hole 
asshown in the top view of the plate under No. 2. Somewhat 
the same remarks apply to this as to the Whitworth plate, 
The crack No. 1 across the left top corner—looking at the 
plate—is unaccountable, and might be urged against our 
attributing remote effects in the Whitworth plate to the 
action of the plugs or pins. 

No. 4 target was next fired at ; indeed, it stood next to 
No. 2 on the deck, and ought to have been called No. 3, 
but we term it No. 4 because it was so termed on the 
Government programme. Round 1 against this plate 
was a disappointment; it exhibited what, in justice 
to the manufacturers, we must say was feared before, 
namely, that the quality of this plate was not at all what 
it pr to be. e shot penetrated so far that its base 
was l4in. past the front face of the plate, arguing a pene- 
tration of about 24in. for the point. The shot was easily 
removed, leaving the hole shownin the figure and the cracks 
marked 1. Round 2 followed on a part of the plate which 
was apparently much better ; the shot’s head remained 
fixed, but the authorities were so far disgusted with this 
plate that they proceeded at once to the trial of No, 3— 
steel between iron, face and back. Nos. 1, 2, and 3 were 
fired, producing the effects shown in Fig. 3. No. 1 
shot point was got out ; it was found to have penetrated 
to a depth of only 6'75in. It was intensely hot for a 
chilled metal projectile, which generally exhibits its great 
crushing strength by remaining comparatively cool—but 
the point was in good form, and unbroken. It will be seen 
that this plate split considerably, the left-hand top corner 
moving out of its position, as shown. Round 3 at this 
plate terminated the experiments. 

Looking at them as a whole they are a little disappoint- 
ing. From the wonderful results obtained by Wilson’s 
plate at Shoeburyness, and from Sir J. Whitworth’s small 
plate at Manchester, we had looked for more decided im- 


would these projectiles have penetrated the backing, the 
advantage lies with the plate which remains most efficient 
against future fire ; and this unquestionably is the wrought 
iron one, which is quite unsplit, and to all intents and pur- 
poses not only nearly as good a protection as before it was 
fired at, but also likely to continue so after being struck 
for a good many more rounds, whereas the steel could 
hardly fail to become detached. 

The question of the peculiar advantage claimed at 
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Spezia for the steel is, it is true, hardly touched upon in 
these experiments ; for these took place with guns which 
were just a match for the plates, whereas the feature at 
Spezia was that if a shot which was much more than a 
match for the iron plates were fired at steel ones, the 
latter would stop it, although in doing so they went to 
ieces. 

4 Wehaveto do, however, not with peculiar results at Spezia, 
but with the requirements of the service, and it had been 
hoped that Messrs. Cammell, who had obtained a remark- 
able result as long ago as 1868, in Germany, with com- 
pound iron and steel plates, united on a different plan, had 
now so far perfected them on Mr. Wilson’s system that 
the plates would have held together. The disappointment 
that we speak of, however, may only amount to sayin 
that the processes are not perfected to the extent that h 
been thought. On the other hand, it may be sufficient to 
make us question whether we have got anything better 
than was exhibited at Spezia. We hope that the former 
is the conclusion to be adopted. The plates, it is true, 
failed in two ways—first, in cracking ; and, secondly, in 
one instance fairly to decrease penetration. The former is 
a real result, the latter an exceptional one. The cracking 
extended through both steel and iron, and certainly 
showed that the manufacture of these plates on a large 
scale is not yet perfected. On the other hand, how- 
ever, there was no sign of any penetration along the junction 
of the metals, indeed there was clear proof that it had 
not taken place. On this head, then, there is reason 
to congratulate Mr. Wilson, and to press for further 
trials as soon as the information to be gathered from 
these experiments has been brought to bear on their 
future manufacture. As to the metal of the steel 
targets, we think that most of those who understand the 
behaviour of metal under shock of impact, will consider 
Sir Joseph’s plate exhibited the highest qualities, especially 
when its size is taken into account. One feature that 
ought to be noticed is the excellence of the whole of the 
bolts which held the plates, which stood well, although 
subjected to the shock which is transmitted much more 
directly to them by steel than by soft iron. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





PURIFICATION OF IRON, 

Srr,—Mr. Jones is shifting his ground. He asserte that there 
is nothing in my letters to support the theory that to Mr. Bell is 
due the discovery that steel may be made from Cleveland pig. 
Such was not the purpose of my letters, but to refute the plea that 
Mr. Bell was only doing in 1877 what others had done in 1867, and 
to show that the proceedings and patents anterior to the reading 
of Mr. Bell’s paper, did not in any sense embody his process ; and 
that the facts upon which that process is founded were not pre- 
viously known. But if Mr. Bell be the discoverer of this process, 
which no one has yet directly challenged, is he not then the real 
and only discoverer of the making of steel from Cleveland pig? 
By this process, and this alone, has steel of a commercial quality 
been made from such pigs. The result of Mr. Jones’ and others’ 
labours was a diluted product from a combination of Cleveland 
bars and hematite pigs. In the cementation process we say steel 
is made from bars; in the Bessemer process, steel is made from 
pigs; in the Siemens direct process, steel is made from ore. Now 
the iron used antecedent to 1877 was “bar.” In this condition 
and no other was Cleveland iron used to any good purpose, and I 
submit that Mr. Jones’ metal, bythe rule commonly followed in such 
cases, was steel made from bar, and not from pig in its ordinary 
and fair acceptance. 

What evidence is there that the so-called “‘crude” product was 
“bar”? Mr, Pihlfeldt (to whom my thanks are due) very kindly 
informs us it was not ‘‘bar,” but ‘‘cake.” But when pigs are 
melted in a puddling furnace in the presence of oxides, and a 
gentle stirring is followed by granulation, balling, and ‘‘ pressing 
out the cinder,” plain men call it puddling, and the product akin 
to puddled ‘‘bar,” whether it be in the form of cake or bloom, 
It is clear, then, to any practical mind that Mr, Jones pinned 
his faith to puddling, and not to “‘ pigs.” 

The process, as given out in Mr, Bell’s paper read at Newcastle, 
needs no puddling. The metal may be purified as it runs from 
the smelting furnace, and the “‘ pigs” pure and simple placed on 
the hearth of the steel furnace. They can be treated and turned 
into a steel of the best quality for rails and plates, and this without 
mixture of foreign brands—a pure and native product—in fact, a 
steel from Cleveland ‘‘ pig.” If this be so—and I have seen it 
proved from the ‘‘raw pig” to the testing—I think it fairly sup- 
ports the theory, in the absence of any more potent patentee 
than Mr. Jones, that he who first instructed us oe to produce 
may be regarded as the discoverer of the product. 

Mr. Bell raises the Cleveland pig to the level of hematite; Mr. 
Jones would have made hematite a necessity to the Cleveland 
district. The one has made steel possible from the pig ; the other 
shows that cially it is impossible from the bar. The one is a 
process that will meet the needs of Cleveland; the other a false 

ption, incapable of existence. This may be flippancy, but it 
is fact. And yet Mr. Jones asks what is new. answer, the 
washing of pigs without puddling. 

It is not a matter of amazement that Mr. Jones fails to realise 
the difference between himself and Mr. Bell if he seeks in an old 
patent what is only to be found in a new paper; and he will by 
careful reference to that paper find the ground has not before been 
traversed, 

I personally incline to the opinion that a most undue importance 
attaches to low temperature, or at least to an exact condition of 
the metal for the elimination of phosphorus—at what point it is 
most active in its transition no one knows—and to seek for its 
solution by the aid of a damper and a puddling furnace is most 
unreliable. By the new process it is determined by the oxide and 
iron cooling in contact ; the thing is done in practice, though when 
and under what precise condition is = undivulged by science, 

P 








But of one thing I am certain, the horus is never reduced 
so low by any manipulation in a puddling furnace as by the simpler 
and less costly process of mixing the melted iron with liquid 
cinder, and a them to cool together. By the puddling 
process I have never found the phosphorus redined below *145 per 
cent., while by washing I have got it as low as ‘08 cent. ; while 
the former is costly, uncertain, and requires the st attention, 
the other acts independently of either care or judgment. 


London, Dec, 12th. OXIDE, 





Sm,—Very few words will suffice to make my position clear as 
regards Mr. Bell and Mr. Jones. In the first place, I may say 
that I am not personally acquainted with either gentleman, and 
have no interest in advocating any one’s claims, other than that 
springing from a desire to give honour where it isdue, In the 
second, I may say that my experience as a practical iron worker is 
confined almost exclusively to the sheet trade, in which, as Mr. 
Jones knows, we want very good iron; and I write under a nom de 
plume my name on the one hand, lend no weight to 





my arguments, and on the other, if it did, I should prefer to let 
my arguments stand unsupported, to fall or keep up on their own 
merits, 

And now what do Mr. Jones’ statements come to? It appears 
that he patented a process of cleaning iron by oxides. Why, Sir, 
dozens of such patents may be found in the Patent-office. So little 
faith had Mr. pe in the device, that he uses manganese to help it 
out. A careful examination of all the evidence leaves my faith 
unshaken, and I repeat that Mr. Bell was the first to publicly state 
in clear language that iron could be cleared of phosphorus by 
bringing it into contact at a low temperature with melted oxides. 
Plenty of ple knew, in a vague way, that iron was purified by 
oxides. For example, I knew years ago that I could improve iron 
by puddling it with plenty of rich fettling, and bleeding the furnace 
as soon as possible after the iron had melted ; but I confess I did 
not know why, except that in some way which I did not under- 
stand, the cinder carried away compounds with it. I have asked 
mill and forge managers for an explanation, and I never got one, 
except that the ‘‘ dirt was entangled in the cinder.” 

Can Mr, Jones show that he made a public statement, first, that 
phosphorus had a greater affinity for cool cinder than for cool iron? 
Secondly, can he show that he publicly stated that phosphorus 
had a greater affinity for hot iron than for hot cinder? Thirdly, 
can he show that he said or wrote that the mere act of bringing 
cool iron or cool cinder together would extract the phosphorus from 
the former? Unless he can do this he has no claim as against Mr. 
Bell. Mind, I do not say that Mr. Jones may not have known all 
that Mr. Bell does now, years ago, but this is not the point, which 
is that Mr. Bell first publicly gave a rational explanation of certain 
ong and first pointed out how gigantic results could be got 

rom their extended application. PHOSPHORUS. 

December 17th. 


CHURCHWARD AND MESSENGER’S ENGINES. 

S1r,—In your paper, No. 1142, you publish a design for a steam 
engine by Messrs. Churchward and Messenger. If you will please 
to refer to your volume xxiii., 1867, page 158, you will find an 
engraving of an engine of mine for working hydro-extractors, and 
made by Messrs. Sulzer Brothers, which is in most points the 
engine of Messrs. Churchward and Messenger, especially the mode 
of working the slide valves, which is absolutely identical. 

Locomotive Works, Winterthur, C. Brown. 

December 13th. 
PARIS TRAMWAYS. 

S1r,—In the short notice of our new tramway locomotive in your 
aper, No. 1145, under the heading of ‘‘Steam on the Paris 
mways,” you object to the pressure of fourteen atmospheres. 
I beg to remark that in consequence of the very excellent quality 
of the materials employed in the construction of our tramway 
locomotive boilers, that the factor of safety at the above pressure 
is greater than that usually admitted for boilers working at lower 
pressures ; I therefore consider the boiler much safer than one 
working at, say, five atmospheres, as it is much easier to raise the 
evra from five to ten atmospheres, than it is to raise it from 

‘ourteen to twenty-eight atmospheres. 

A further remark as to the motion which you describe as ‘‘ not 
mechanical.” This may be a matter of opinion, but would your 
correspondent kindly suggest a better motion, which will 
combine all the advantages of ours and be at the same time 
mechanical ? ; C. Brown. 

Locomotive Works, Winterthur, 

December 13th. 


THE PARIS EXHIBITION. 

Srrz,—You have several times warned your readers not to rely 
too much on exhibitions, or to go to much expense. I made 
inquiries this week of gentlemen connected with the French Exhi- 
a and they expressed great disappointment at the position of 
affairs. 

I was intending to exhibit, and preparation would incur 
a considerable expense ; and if you can extract any expression of 
opinion from your numerous readers who may be well informed, 
you will confer a + favour on many of your old subscribers. 

‘London, Dec. 1th. ° 
THE FRENCH WHOLLY REMOVABLE WEIRS AND THE IRISH 

WHOLLY IRREMOVABLE WEIR MOUNDS. 

Srr,—The charge which Mr. Manning, M.LC.E., alludes to in 

his letter in THE ENGINEER of the 28th ultimo, viz., that he has 

















ficial owner of Mr. Norton’s patent rights for the counties o 
Middlesex, Surrey, Hants, Dorset, Devon, Somerset, Wilts, and 
for India and Ceylon? This question will not be satisfactorily 
answered by confusing, as Mr. Le Grand’s letter does, the letters 
patent with the patent rights ; that is, the parchments, with the 
rights conferred by them. Whether Mr. Le Grand’s firm happen 
to have the parchments is not of the slightest consequence—my 
client holds legal documents giving him the exclusive right to use 
the patent rights within the counties and countries I have 
mentioned, As to those counties and countries he is therefore the 
real beneficial owner of the patent rights; Messrs. Le Grand and 
Sutcliffe being, as the holders of the parchments, mere trustees 
for him, so far as his districts are concerned ; and though they 
hold the parchments they cannot lawfully use the patent rights 
within my client’s territorial limits without his consent, This 
surely is a most cogent proof that in his districts he is the real 
owner of the patent rights. 

The description of Mr. Hawksley as a ‘‘licensee,” without the 
use of the word ‘‘ exclusive,” or as a “‘co-licensee” is unfair to 
him, His rights and privileges within his own districts are exclu- 
sive, that is to say, no one except himself, not even the patentee 
or his representatives, can lawfully use or authorise the use of the 
patent rights within those districts. This is not conveyed by the 
use of the word ‘‘licensee,” and the term “‘co-licensee ” is still 
more misleading. Both imply that other persons are or may be 
authorised by the original patentee or his representatives to do 
that which the person described as “licensee” or ‘‘ co-licensee” 
is authorised to do within the same limits, This is not the case 
as to Mr. Hawksley. It is the publication of erroneous state- 
ments on this part of the subject which is calculated to do my 
client, and, in fact, has done him already, serious injury. 

As to the payment of £100 on account of patent fees, men- 
tioned by Mr. Le Grand; considering that his predecessor in 
title sold the patent rights for the counties and countries I have 
mentioned to my client’s predecessor for £6500—which was long 
since paid—and on that sale bargained that he would pay the 
Great Seal-office fees, Mr. Le Grand does not seem to have any- 
thing particular of which to complain. 

E. F. BuTTEMER HARSsTON, 

38, Throgmorton-street, December 18th. 

[We can insert no more letters on this subject.—Ep. E.] 








REGISTRATION OF TrRaDE Marks.—An Order in Council, as 
provided for under the Trades Marks Registration Extension Act, 
1877, has been issued, extending the time for the registration of 
cotton marks until the 30th of June, 1877. 

PATENT OPPOSITION.—The law officer has just given his decision 
in the matter of the opposition of Messrs. Hart and Son to the 
application of Mr. Hall. The following report is given in the 
Manchester E. iner :—This was an application to the Attorney- 
General for letters patent by Joseph Hall—Fairburn and Hail, 
engineers—of the Koyal Exchange, Manchester, for ‘‘improve- 
ments in automatic injectors for supplying water to steam boilers, 
&c.,” for which he obtained provisional protection on the 4th day 
of July last, and the grant of letters patent was opposed by the 
Nottingham Malleable Iron Company, Limited, of Nottingham, 
as assignees of letters patent, No. 145, ap. 1877, granted 
to Hart and Son, for “‘improvements in injectors, &c.,” 
the grounds of objection being that the inventions were 
wholly or partly identical. The matter came on for hearing 
before the Attorney-General on Saturday last, when Messrs. 





| Brewer and Jenson, of Chancery-lane, London, patent agents, 


appeared on behalf of Mr. Joseph Hall in support of the 
application, and Mr. T. Aston, Q.C., instructed by Mr. John G. 
Wilson, patent agent, of Manchester, appeared for the Notting- 
ham Malleable Iron Company, Limited, in opposition. Mr. Aston, 
Q.C., in opening the case for the opposition, said that in the 
early part of the present year Mr. Hall, the applicant, was the sole 
agent for the sale of Hart’s reliable injector, and in such capacity 
had learnt the invention from having seen a similar injector at the 


| works of Messrs. Hart and Son, in Manchester; that he had 


endeavoured not only to get an injector made by the Not- 
tingham Malleable {fron Company, Limited, which was a 
facsimile of what he knew to be in use in Hart’s work- 
shop, and was now attempting to patent the same, but had 
without Hart’s authority induced the same company under faise 





misunderstood or misrepresented the opinions of brother engineers 
in France, who received him there with great kindness, comes 
from one of those engi buzat wrote, in his letter to 
me dated 27th February, 1874 :—‘‘ Ne sachant point l’Anglais, j’ai 
- faire “+ > Ja brochure de M. Manning, que vous m’avez fait 
1}, e m’ AA 





8. 





, et qui contient plusieurs erreurs. | 


D’abord, je maintiens les renseignements et affirmations que ' 


contient ma notice du 14 Février, 1873, et celle de M. l’Engénieur 
Roulé du 15 Mai, inserrées aux Annales des Ponts et Chaussées, 


sur la reussité completes des barrages mobiles, & hausses et a | 


fermettes, qui functionnent sur la Seine et sur l’Yonne en amont 
de Paris. M. Manning a visité quelques unes de nos barrages en 
Mars, 1873, lorsque ces barrages étaient ouvertes, et ne foncion- 
naient pas, 4 cause de la hauteur des eaux. Monsieurs se sont 
mépris sur les objections 6u observations qu’ils attribuent aux 
ingénieurs Francais. Tout les relevement des hausses se fait d’une 
maniére satisfaisante. Jamais la fragilité du barrage en question 
n’a été critiqué dans des terms pareils,” 

I beg Mr. Manning may please to peruse these extracts from 
M. Cambuzat’s letter, and also to read the official reports which M, 
Cambusat here refers to as being in the ‘‘ Annales des Ponts et 
Chaussées” in March, April, or May, 1873, which give strong 
assurances of the complete success of the French barrages mobiles, 
of which there are more than forty constructed at great cost. 

I beg, further, that Mr. Manning may please to give references 
to the books or pamphlets, and to the pages of books or pamphlets, 
from which he has taken the opinions of the French engineers. 

But the object in view in proposing to send Mr. Manning to 
inspect the French regulating weirs was not at all to report on 
their mechanical details. It was long well known here, and pub- 
licly set forth to committees and to Government, that the detail 
mechanical structure of the French weirs was by no means the 
best for the Shannon—that movable weirs, far simpler and cheaper, 
would better suit the Shannon. 

The object in proposing to send him there was to ascertain and 
report whether the wholly movable weirs in the Seine, &c , were a 
material impediment to the very large steamboat navigation ; and 
to advise whether removable or movable weirs, if constructed in 
the Shannon, in lieu of the wholly irremovable weir mounds, 
would materially impede the passage of one steamboat a-day on 
that river. 

Your readers may find the opinions of a high authority on the 
subject in Mr. Mallet’s descriptions and illustrations of the French 
= in THE ENGINEER, at the time of the first Paris Exhi- 

ition. 

Major the Hon. William Le Poer Trench, R.E., now attached to 
_ Government, wrote in 1872, November 28, on the Shannon 
“My recent visit to the Danube, and my inspection of the 
barrages in the Seine (so highly spoken of by Mr. Lynam, C.E., 
in his evidence), make me very hopeful on the caklost, as my 
observations have confirmed me in the opinion I have already 
advanced as to the absurdity, I may say iniquity, of keeping the 
Shannon at its permanent high level without any means of letting 
the water off in anticipation of floods, even suppose there were, 
what I hope there may one day be, a heavy traffic.” 

Ballinasloe, 3rd Dec., 1877. JAMES LyNnaM, C.E. 





THE OWNERSHIP OF THE TUBE WELL PATENTS. 
Sir,—Permit me on behalf of Mr. George Hawksley to point 
out that Mr. Le Grand’s letter published in yours of the 14th 
inst, does not touch the question, which is, who is the real bene- 





pret to commence the manufacture of Hart’s patent reliable 
injectors, and now came forward to say that Hart and Son had 
obtained the invention from him in fraud. Mr. Aston contended 
it was proved by the declarations that the applicant—Hail—had 
endeavoured to put a construction upon certain letters which he 
had received from the Nottingham Malleable Iron Company, 
Limited, which they were never intended to bear, and that he— 
Mr. Aston—had little doubt the Attorney-General was satisfied 
that the applicant had attempted to deceive him, and if so, that 
he would not only refuse the application, but order Mr. Hall to 
pay the costs of the opposition, The Attorney-General took 
time to consider the matter, and ultimately he decided that the 
application of Mr. Hall should be absolutely refused, that no 
letters patent should issue to him accordingly, and ordered him to 
pay the costs of the opponents. 


LIVERPOOL ENGINEERING SOCIETY-—On Wednesday evening, the 
19th inst., this society held its last meeting of the year, when the 
retiring president, Mr. Graham Smith, A.LC.E., gave an address 
on the “Status and Prospects of Engineers.” With a view of con- 
veying some idea of the public opinion concerning the profession, 
he read an amusing extract from a Scotsman leader, in which it was 
said that the progress of the profession had been gradual but cease- 
less, to which he agreed, but was of opinion that the ancients 
executed even greater works than those undertaken at the present 
day, and instanced the pyramids of Gizeh and Lake Meeris, which, 
he said, according to M. Linaut, was a vast reservoir, constructed 
for irrigation purposes, and having an area of 150 square miles, and 
its waters enclosed by walls or dams, 60 yards wide and 30ft. high. 
He said the profession is undoubtedly of ancient lineage. Tubal 
Cain was a worker in metals, and Dr. Lepsius states that a Royal 
High Architect of the Dynasty of the Psaminetici has sculptured 
his pedigree of twenty-three generations on the rock of one of the 
most ancient quarries of Egypt. The speaker said that the remains 
of canals, aqueducts, reservoirs, and other works, are to be found in 
Egypt, India, China, and, in fact, all over the world, clearly denot- 
ing that the ancients possessed men answering the description and 
filling the position which the engineer of the present day occupies. 
He said the works of the ancients were held in estimation by their 
kings and rulers, for among the titles of the god Vul, were those of 
‘Lord of Canals,” and ‘*The Establisher of Irrigation Works.” 
He thought that at the present time the profession is little recog- 
nised, and that titles are sparsely distributed to the leaders of the 
profession ; but, he said, an engineer ought to care little about 
them, as by his own work he may gain more distinction and honour 
than itisin the power of all the crowned heads of Europe to 
bestow. He said that to das an engi a man must first 
have ability and training to do his work, and in the second place 
he must love it, or the disappointments and hardships which 
he will have to encounter during the earlier part of his professional 
career will probably cause him to under-estimate his capabilities, 
and render him wanting in self-reliance and decision of character. 
Nevertheless, trials are almost necessary to the proper development 
of an engineer, just as iron must pass through the fire before it is 
converted into steel. He thought the difficulties facing a young 
man about to enter upon a private practice greater than those 
experienced in other professions, and after enumerating them, he 
said he thus appreciated them, as he was just going to do battle 
with them, and endeavour to establish a practice in Westminster. 
He remarked, in conclusion, that magnificent works remained yet 
to be carried out which would immortalise the names of the engi- 
neers, just as Lesseps, Sommeiller, Grattoni, Eads, and Fowler had 
had their names immortalised by the works they have carried out. 
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TUBE WELLS FOR LARGE WATER SUPPLIES. 
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SOCIETY OF ENGINEERS. 
December 3rd, 1877. 
Mr. THoMAS CaRGILL, President, in the chair. 

THE following paper ‘‘ On Tube Wells for large Water Supplies,” 
was read by Mr. Robert Sutcliff. In the paper read at the last 
meeting of the society the details of mechanical appliances for 
driving tube wells were fully described. The subject for consider- 
ation in the present paper is the use of tube wells for large 
sw of water, and the methods of dealing with various strata. 
In favourable soils, such as coarse grit, gravel, chalk, and some 
marls, a Sin. tube well will yield from 1500 to 2000 gallons per 
hour. The engineer of Messrs. Allsopp’s brewery stated that with 
@ portable steam pump he filled a cask containing 100 gallons in 
one minute from a 3in. tube well, which is at the rate of 6000 
gallons per hour. Such a supply from that diameter of tube 
must, however, be considered as quite exceptional. The water 
in this instance was drawn from gravel, and the well was 30ft. 


deep. 
In laying down apparatus for supplies, instead of increas- 
ing the diameter of the tubes beyon: , it is found preferable to 


sink anumber of wells and — them together by horizontal 
mains placed some 2ft. below the surface to protect them from 
frost and changes of temperature—as shown at Fig. 1. The 
mains are usual] 
placed at each tube well. As will be seen by —_ 1, a bend is 
attached to each branch piece, and this bend is coupled on to the 
tube well by means of a flange which is screwed on to the tube 
well corresponding with the flange of the bend. Should increase 
of supply be required at any time, more wells can always be added 
to the group by removing tho blank flange and prolonging the 
mains to additional wells, The tube wells are placed about 20ft. 
apart, more or less, according to the nature of the strata. Steam 
pumps are attached to the mains, so that one pump draws from 
ten to fifteen wells, It will be seen that by this system of coupled 
wells a very large area of ground is drawn from, very far exceeding 
that of any dug well in existence. 

In this way most of the leading breweries at Burton-on-Trent 
get the bulk of their water supply, the greater part of which is 
used for refrigerating purposes, as it is found that water from tube 
wells js of very uniform temperature, generally about 51 deg. or 
52deg., and is unaffected by the hottest weather, Messrs, Allsopp 
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and Sons have thirty coupled 3in. tube wells, from which three 
pumping engines draw 60,000 gallons per hour, or 600,000 gallons 

r day. Messrs. Bass and Co. have twenty-five coupled wells 

m which they obtain about 500,000 gallons daily. Thus in one 
town two breweries are obtaining a daily supply sufficient for a 
town of 40,000 inhabitants at twenty-five gallons per head per 
diem. Other breweries in Burton have coupled wells in use for 
smaller supplies. 

The soil in all the above cases is sharp gravel or sand, and but 
few of the wells exceed 30ft. in depth, as at about that depth the 
hard red marl, with bands of gypsum, is met, into which it is 
impossible to drive more than a few inches, Although many of 
these wells are within a stone’s throw of the river Trent, the 
a, level, and temperature of the water in every case differs 

rom that of the river water. The first group of wells was sunk 
at Burton in the year 1868, and has been in satisfactory use 
ever since that time. The waterworks constructed a few years 
back at Carmarthen in Wales derive their supply entirely from 
ten 2in. tube wells. The Welshman newspaper of June 12th, 
1874, referring to the town waterworks, said :—‘‘ The inhabitants 
of Carmarthen ought to be thankful that they are not as other 
people—in the matter of water supply. Whilst at Pembroke 
Dock water is being sold in the streets at a penny per gallon, and 
a bayonetted sentry is placed at the only remaining spring to prevent 
e waste of water, the ple of Carmarthen—thanks to the 
tube wells—have an ample supply, and of excellent quality. 
For some months the new engine at the new waterworks has been 
going day and night, and the supply, so far from being diminished, 
as increased considerably in the past week or so. On Tuesday 
afternoon there was a trial test, in order to ascertain the quantity 
of water pumped into the reservoir in a given time, the two 
receiving buckets containing each 1544 gallons. The trial went 
on for half an hour, when it was found that the pumps had been 
throwing water at the rate of 9000 gallons per hour, the engine at 
the time making from 56 to 60 strokes per minute. This trial 
was of the most gratifying character, and must set at rest all doubt 
as to the success of the new waterworks. The recent analysis shows 
that the inhabitants of Carmarthen are being supplied with water 
of excellent quality, wherever it comes from.” It is said that 
when these tubes were first sunk at Carmarthen, a member of the 





corporation thought it so impossible that ten little tubes of onl, 
2in, diameter could supply the whole town, that he took a chair 





when the pumps were first started and announced his attention of 
not moving until the wells were hoor g vewth § After four hours 
the alderman gave in and expressed hi much puzzled as to 
where all the water came from. At the annual meeting of the 
Town Council held at the Guildhall, Carmarthen, in November, 
1874, the mayor, before vacating his seat, reviewed the work of the 
past year, referring with particular satisfaction to the success of 
these waterworks, which had only cost £2200, and had yielded during 
the previous summer, which was a very dry one, 1,344,000 gallons 
week, or about the quantity required to suppy the whole town. 

e cost of pumping had been £156, and the average cost would 
not exceed £150 per annum. He contrasted those facts with the 
state of affairs at Tenby, where £12,000 had lately been borrowed 
for the water supply. The death rate of the town had recently 
decreased from 21 to 17. 

Coupled wells have been put down at various places in England, 
among others may be mentioned two 3in. wells at the Solway 
Hematite Ironworks, in Cumberland, which enabled the proprietors 
to effect an annual saving in water rate of between £300 and £400 
per annum, and three 3in. wells at Messrs. Charles Price and Co.’s 
Oil Works, near Belvedere in Kent, which provided them with an 
ample supply of clear water and enabled them to avoid the expense 
of carrying mains into the Thames and then filtering the water to 
remove the mechanical impurities. In this case the water obtained 
from the tube wells was brackish, but as it was only required for 
refrigerating purposes, the saltness was of no consequence. The 
Thames water would have been useless in summer owing to its high 
temperature, ; 

Before sinking a set of wells which it is intended to couple 
together, the ground is always tested by means of small 1jin. tube 
wells, so that full information may be obtained regarding the strata 
at each spot and the exact depth that it is necessary to go. This 
saves the larger tubes from unnecessary wear and tear, and enables 
the engineer to have each well the proper length, thus avoiding the 
cutting and screwing of tubes on the ground. Each 3in. well is 
pumped until the water comes from it perfectly clear previously to 

the connections with the mains. It is advisable to put a 
stop valve in the mains between the pumping engine and the wells, 
as if from any cause the pump should lose its water, it is apt to 
cloud the wells. The proper treatment of the various soils is most 
important in making successful tube wells. An inexperienced or 
unskilful man will, in many cases, fail to make a well, where one 
properly trained wil! obtain an ample supply. One of the most 
troublesome soils to deal with is sand. In some localities water is 
found in strata composed entirely of fine sand, in which the 
ordinary tube well, with the usual-sized perforations, would soon 
become choked, and as fast as the sand is pumped out with the aid 
of the small cleaning-out tubes it will flow in at the perforations. 
The author heard of some Dutch sailors who drove a tube well on 
their coast and pumped up so much sand that the earth above caved 
in, and the stout Netherlanders all fell into the hole together. To 
overcome this difficulty a special perforated tube is employed, 
termed a sand tube, This is so constructed as to present a large 
surface of fine interstices forming a screen, which prevents all the 
coarse sand from entering the tube, admitting only the water and 
the finest particles which are easily pumped pe with the water. 
The pointed tube is perforated for a considerable distance at its 
lower end, so that the total area of the perforations may be, say, 
ten or more times the sectional area of the pipe. Within this tube, 
and extending along the perforated part, an inner tube, also exten- 
sively perforated, is inserted, and around it horsehair cloth is wound 
in many convolutions, so as entirely to fill the outer tube. The 
horsehair so applied effectually stops back the sand, but it allows 
the water to filter into the inner tube, and from thence it passes 
into the main well tube and is drawn up by the pump. In the 
employment of this sand tube it is sometimes advantageous to 
make use of a vacuum chamber, and this is done by introducing a 
suction tube into the tube well, as shown at Fig. 2. It will be seen 
that the inner or suction tube is made with a top flange, which is 
shut in between the top of the tube well and the pump, so that 
when the water in the well is lowered a partial vacuum is created 
in the annular space outside the suction pipe. 

This form of sand tube has been successfully used in many quick- 
sands, and perhaps with the most notorious on the Leicest 
race course during the Royal Agricultural Show of 1869. The 
weather at the time was particularly sultry, and the water from 
the tube well was so remarkably cold and clear that the stand was 
mobbed by crowds of thirsty sight-seers, in consequence of which 
@ space was railed off and a trifling charge made for each glass of 
water. At the close of the show the money thus collected was 
handed over to the Leicester Hospital, and amounted to the 
respectable sum of £23. One drawback to the form of sand tube 
described is, that the ground has first to be tested with the 
ordinary tube well, which has to be withdrawn to enable the sand 
tube to be driven in the same spot. Other sand tubes therefore 
have been designed, which can be dropped down the ordinary tube 
well without withdrawing it. These sand tubes have perforations 
of different sizes, with the object of adapting them to the various 
kinds of sands. If a sand has a number of coarse particles, and a 
smaller proportion of fine, it is advisable to use a sand tube with 

rforations of such size as will allow the fine to pass, hut keep 
back the coarse. In this way a filter bed is formed, through which 
the water will flow much more freely than if the whole of the 
sand were kept back, and after pong | pumping the fine sand ceases 
to come into the well. There are, however, some water-bearing 
soils which are so fine and floury in their nature that to shut*them 
back would also exclude the water. Much thought was expended 
and many experiments tried in such soils ; ultimately the following 
plan was adopted with success :— 

A tube well was driven at Chiselhurst into an extremely fine 
sand, and it was found impossible with the horsehair strainer to 
get any supply of clear water. The tubes were withdrawn, and 
the point screwed off, and the open pipe driven into the same hole. 
The pump was then screwed to the top of the tubes, and four or 
five barrow-loads of sand pumped up. Previously to doing this, 
however, six barrow-loads of good, clean, sharp grit gravel were 
brought to the spot. The pump was removed, and down the tube, 
which was only ljin. internal diameter, as much gravel was forced 





ramrod-fashion as filled up the cavity made by the removal of 
the sand. The open tube was then withdrawn and a pointed and 
perforated tube driven into the gravel bed thus form A coarse 


sand tube was dropped into the well to keep back the grit, and 
upon again attaching the pump the water came freely and rapidly 
cleared. Fig. 3 shows the bed of gravel inserted in the manner 
described. In consequence of the success of this well another was 
sunk on the same estate with equally satisfactory results, and 
these two wells have now been in use over two years, and within 
the last few weeks a third has been added. At Orpington, in 
Kent, what is known as a blowing sand was dealt with somewhat 
similarly. Owing to the nature of the sand a cavity could not be 
made in it as in the previous case, A hole Gin. or 7in. in diameter 
was therefore bored and piped down with large tubes, until several 
feet of the quicksand had been passed through. The quicksand 
was removed from the pipes with an ordinary boring shell and 
grave) was rammed down, the large tubes being gradually with- 
drawn as the work progressed. The small 1jin. tube was then 
driven into this vertical graved bed as shown in Fig. 4, and a good 
well made which gave a supply of about 200 gallons per hour. 
Clay was rammed tightly over the gravel to prevent drainage 
contaminating the well. ‘The large tubes were entirely dispensed 
with before completing the work. 

Another method of introducing a gravel bed was employed in a 
dug well at Lewisham, in Kent. The dug well became dry during 
last summer, and to obtain a fresh supply a tube well was driven 
below the bottom of it and water ina fine silver sand obtained. 
Gravel was thrown into the dug well, and by its weight gravitated 
to the spot from which the sand was being drawn. The operation 
of pumping out the sand and replacing ‘it with gravel was con- 
tinued until the water became entirely free from sand, and was so 


plentiful that two pumps were attached to it, and the next house 
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supplied from it. This method has not yet been tried for large 
supplies, but several engineers, and among them some members of 
this Society, have expressed a very favourable opinion of the feasi- 
bility of carrying out waterworks on a large scale in localities 
where quicksand has hitherto baftied all attempts at making wells. 
One great advantage of this gravel filter is its imperishability, and 
of course, if the area of the gravel bed be made sufficiently large 
the velocity of the water is not sufficient to bring the grains of 
sand within the area acted upon by the pump, and it is not, 
therefore, likely to b choked like a filter of small dimensions, 
From some gravel a few grains of sand may at times come into a 
tube well, and yet not in sufficient quantity to necessitate a sand 
tube. A grain of sand, however, getting under the clack of a 
pump may cause it to lose water, a when a pump attached to a 
tube well loses its water, it causes agitation in the soil around the 
perforations, and other grains of sand come to keep the first one 
company. If no worse harm be done, annoyance is caused by 
having to prime the pump before using it. To obviate this a top 
strainer is placed immediately below the pump, with a flange to 
retain it at the top of the tube. This effectually protects the working 
= of the pump from injury, and can be easily got at if necessary. 

e greatest depth that a tube well has been sunk—within the know- 
ledge of the author by simply driving—is 116ft., at Deal, in Kent. 
The strata was orick-earth, gravel, and chalk, and an interesting 
illustration of how perfectly the tube well isolates the spring it 
draws from, was afforded. The tube of ljin. internal diameter 
was driven down 18ft., and water of brackish quality was found. 
At 45ft. fresh water was obtained, and on driving to 116ft., water was 
pumped as salt as brine. Thus, the presence of fresh water between 
two salt springs was ascertained, and a supply for a steam fiour 
mill and domestic purposes was secured ; and although some three 
years have passed, the water remains as fresh and pure as ever. 
At Sprowston Hall, near Norwich, a 2in. tube well was driven, 
and passing through contaminated water, reached a spring in the 
chalk at 111ft., which analysis proved to be of unusual purity. At 
Strasburg, a few years back, a tube is said to have been driven to 
a depth of 120ft. 

As an exceptional instance of the rapidity with which tubes can 
be driven in a favourable stratum, it may be mentioned that at 
the Gillingham Cement Company’s works in Kenta | }in. test tube 
well was driven eighty-three feet ina single day; a sample of 
water was taken for analysis and the well withdrawn in about the 
same time. At the Thames Haven Company's landing wharf, a 
test well was driven fifty-three feet in one afternoon. 

When a stratum proves of too dense and compact a nature to 
drive into, or if rock or stone be met with, the impediment is 
overcome by making a bored tube well. Wrought iron tubes 
(generally perforated up fora few feet) of great strength, and 
joined together by means of steel sockets, are employed, and instead 
of a pointed end the tube is open, but is provided with a strong 
steel shoe. The method of boring is mainly the same as that 
employed in ordinary artesian wells, but in certain strata, such as 
sandstone rock, hollow boring rods are used, and the pulverised 
stone is pumped up through the rods, which obviates the with- 
drawal of the chisel and lowering of a shell to bring up the débris. 
The mode of pumping and development of supply is, however, 
entirely peculiar to the tube well system, and the coupling of 
wells together is also applicable, and in many cases advantageous. 

In putting down a group of bored tube wells, it is advisable 
(particularly where the water runs in seams) that the pipes should 
be carried down to different depths, as by so doing they are less 
liable to rob each other than if the length of the wells was iden- 
tical. They may be alternated, say one well 150ft., the next 
100ft., and the third 150ft. again, and so on. For town supplies, 
and if land be difficult to obtain, the tubes may be driven along 
the roadside and the mains laid in a subway, and merely space 
secured sufficient for the pumping station. 

The importance of the pump being directly connected with the 
tube wells is very great, as, by the removal of all atmospheric 
pressure on the water in the tube, the effort of every stroke of the 
pump is to draw the water to the tube, and, to prevent a vacuum, 
fresh water flows to the spot. Now, when water is drawn from 
an open well or bore pipe, the Jevel of the spring is merely main- 
tained by gravitation ; there is no drawing of the water into the 
well, it simply percolates into it at the pace that the particular 
stratum will allow it. Further, the disintegrating action of the 
pumps, caused by the tilting described in the previous paper, opens 
all the fissures round the tube well, and adds very largely to the 
supply. The object of the perforations in the bored well tubes is 
to enable the disintegrating action of the pump to have full effect, 
as the jets of waterjsent out laterally are found to produce more 
marked results than the vertical movement of a column of water 
in the bore hole. As the boring progresses, the pipes are driven as 
deep as the hole has been made, or, if pessible, 2 few inches 
lower. This practically closes the pipe, and allows the perforations 
to be utilised in the tilting of the pumps, and such a drag is put 
on that particular part of the bore hole that channels of supply 
are opened which the pump, if acting on a more extended surtace, 
would leave undeveloped. If this process be repeated frora time 
to time, by means of a second perforated pipe carried down inside 
the permanent well tube, it will be known exactly from what part 
of the bore hole the water really comes, and the supply is aug- 
mented and developed in detail, and is finally all utilised upon the 
withdrawal of the internal tube. Fig. 5 iilustrates the process 
just described. Bored tube wells have been already made to 
depths exceeding 300ft., and through limestone and other rocks, 
and are capable of being made to any depth that an ordinary 
artesian boring can reach. 

It may be interesting to refer to some particular instances. At 
Messrs, Warwick’s brewery, Newark-on-Trent, a bored tube well 
of 5in. internal diameter was made about 95ft. deep through red 
marl, bands of stone, and gypsum. The supply upon first con- 
necting the pump did not exceed 1500 gallons per hour, but after 
four days’ steady pumping and tilting 6000 gallons per hour were 
obtained, and came with the greatest freedom. The pumping 
engine was worked by steam, and the tilting was managed by a 
tap in the suction pipe, which at frequent intervals admitted air, 
and caused the rapid alternate vertical motion of the water in the 
tube well, which is so effectual in disintegrating the water-bearing 

tum. 





At Messrs. Truman, Hanbury, and Buxton’s brewery, Burton- 
on-Trent, two 5in. bored tube wells were put down through hard 
marl and gypsum to a depth of 114ft., and coupled together, 
yielding an ample supply. At Birmingham one din. tube well 
was bored through red marl 200ft. to the sandstone, and enough 
water obtained to supply the Lower Grounds, Aston Park, with its 
ornemental waters, fountains, and extensive gardens. The pro- 
prietor of the Lower Grounds stated that by the use of this tube 
well he was enabled to entirely dispense with the town water, and 
thus save an annual rate of £300. Coming nearer home, many 
tube wells have been sunk in the London basin. 

At West Thurrock, in Essex, about nineteen miles from London, 
the Tunnel Portland Cement Company is pumping from two 5in. 
tube wells, about 80ft. deep, 220,000 gallons of pure and clear 
water per day of ten hours. At Messrs. Lawrence and Wimble’s 
cement works, Northfleet, one Sin. tube well yields 60,000 gallons 
per day. The aggregate daily supply, therefore, of these three 
wells is 280,000 gallons. They have been regularly pumped for 
about two years, and the supply shows no sign of diminution. 
The cost was under £100 each. Hence fcr less than £300 a con- 
stant daily supply of 280,000 gallons has been obtained. The 
16,000,000 gallons required by the Board of Works’ scheme could, 
therefore, under similar favourable conditions, be obtained at an 
outlay of about £18,000. The water level in the tube wells at 
West Thurrock and Northfleet stands at only some 14ft. below 
the ground level, and the pumping engines are on the surface, 
This fact is important, as indicating that the scarcity of water in 
the heart of the London basin is owing to the porosity of the 
chalk being insufficient to conduct rapidly a supply to meet the 
present demand of existing wells in the metropolis, and not to any 








want of water in the outer circle of the basin. At Bermondsey 
and other places bored tube wells have been put down in the 
chalk to a depth of 200ft., and at Anerley to a depth of 370ft. ; 
but in the latter case, although the diameter of the tube was 
7}in., a free supply could not be obtained owing to a fault of grey 
chalk, which contains but little water. 

From the supplies given hy tube wells of various diameters it 
will be noticed that the quantity obtained does not so much depend 
on the size of the tube as on the nature of the strata. The tube 
well is really a suction pipe drawing from nature’s reservoir instead 
of from a limited receptacle in the shape of a dug well. For this 
reason it is far better to sink a series of comparatively small wells, 
and thus draw from several points, than to attempt to drag an 
enormous body of water to a single spot. 

It is said that the first tube well consisted of a pointed bamboo 
driven into the earth, and the pump was a “‘nigger” who sucked 
the water through the pores of the cane. Now we see factories, 
breweries, and towns deriving from them enormous supplies, and it 
is not improbable that coupled tube wells in the chalk may furnish 
the solution to the London water supply problem, and give the 
capital of the empire a constant supply of pure sparkling water, 
instead of the doubtful liquid that has hitherto been furnished 
from Father Thames, and kindred sources, 








THE INSTITUTION OF CIVIL ENGINEERS. 


Ar the fifth ordinary meeting, held on Tuesday, the 11th of 
December, Mr, George Robert Stephenson, president, in the chair, 
a “Description of Cofferdams used at Dublin, Birkenhead and 
Hull,” by Mr. William James Doherty, Assoc. Inst, C.E., was 
read, 

The cofferdam at Dublin, from the design of the author, con- 
sisted of two rows of main piles, of Memel timber, driven at 
intervals of 12ft. from centre to centre, with a space of 4ft. Gin. 
between the rows for the puddle. The main piles in the outer 
row were 32ft. in length, and in the inner row from 40ft, to 42ft. 
The spaces between the piles of both the outer and inner rows were 
filled with sheet piles 6in. thick. The sheet piles of the outer row 
were driven 12ft. into the ground, and, reaching up to the level of 
high water, were 28ft. long. Those in the inner row were of a 
similar length, driven to the level of the foundation of the new 
wall, 24ft. below low water. On the inner sides of the dam the 
faces of the sheet piles were ina line with the main piles. The 
piling, for a length of 150ft., was driven during the winter, when 
clay could not be readily procured for puddle. The author there- 
fore substituted peatmoss, which fairly answered the pu ‘ 
After the exclusion of the tidal water, when the dam ike been 
sufficiently strutted against the old wall, a row of piles 25ft. long 
was driven on the land side about 32ft. from the inner side of the 
dam, and to correspond with the main piles. Between 
these inner piles 3in. sheet piling was driven from the surface of 
the roadway to below the foundation of the old wall. In this 
piling there was a recess l0ft. deep, and from 15ft. to 20ft. in 
length, in which pumps were erected. As the removal of the old 
wall was proceeded with, the stone of which it had been built was 
worked up in the new wall, When this masonry and the struts 
against it from the dam had been removed, whole-baulk struts, 
30ft. long, were inserted between the land row of piles and the 
cofferdam. A row of close sheet piling, 24ft. to 26ft. long and 6in. 
thick, was then driven along the land side to support the adjacent 
roadway ; it answered also to receive the strutting of the dam. 
The strata through which the piles were driven consisted of 2ft. of 
soft mud, 4ft. of fine sand, 3ft. of vegetable deposit, overlying a 
bed of alluvial clay of from 4ft. to 11ft., and a bed of gravel, 
interspersed with sand, boulders, and in some cases clay. On 
taking out the excavations for the first length of the wall, the bed 
of clay gave sufficient puddle for the next length of cofferdam, and 





so on to the end of the work. The use of peatmoss was therefore | 


discontinued. The horizontal struts for supporting the cofferdam 
and the roadway were 6ft. apart, vertically , for the three upper 
tiers, but as the pressure increased the distance was diminished to 
5ft. The pressure appeared to reach its greatest intensity at 16ft. 
below low water, As it was found that the whole timber-walings 
were in many instances broken, the distances between the main 


piles and struts were reduced from 12ft. to 10ft. from centre to | 


centre. To prevent the walings from being crushed at the point 
of contact with the struts, which were frequently indented to the 


extent of l}in., facing pieces were spiked against the walings on | 


the front and back, and against these facing-pieces the ends of the 
struts were butted. Even when the distances were reduced to 
10ft., these facing-pieces were splintered with the pressure, yet 
they preserved the walings from injury. Although the greatest 
care was taken in driving the piles, and they presented a uniform 
surface for 4ft. or 5ft. after entering the ground, yet in most cases 
the points were separated from each other by intervals of from 4in. 
to 6in. In consequence of the sand inside the dam lying immedi- 
ately underneath the puddle, care had to be taken to prevent water 
from getting through it. The only “blows” that occurred directly 
through the dam, were caused by water making its way at some 
of the open joints or where there was a broken pile, carrying in 
its course the sand, and leaving a space underneath the puddle, 
which then sank. So soon asa length of 200 lineal feet of wall 
had been built, a cross-dam was constructed between the wall and 
cofferdam. The total length of river wall was 2310} lineal feet, 
the contract price for which was £131,728, or £57 10s. per lineal 
foot, exclusive of the dredging of the foreshore. About 156,000 
cubic feet of whole and half timbers and 21,000 cubic feet of 
planking was used. 

The cofferdam across the entrance of the low-water basin at 
Birkenhead was next described. It was on plan the segment of 
a circle, whose chord was 476ft., and ve sine 76ft. It was 
built in the year 1859-60 at a cost of £28,000, or £56 per lineal 
foot. An account of its destruction by the irruption of water had 
been previously given by Mr. J, Ellacott, M. Inst, C.E. (see 
“Minutes of Proceedings, Inst. C.E.,” xxviii, p. 525). The 
cofferdam across the Victoria Dock at Hull was one of a series 
designed to allow the trade of the dock to be carried on without 
interruption during the time an extension of seven acres was being 
added. The cost of the dam was £21 per lineal foot. 

THe annual general meeting “to receive and deliberate upon 
the report of the council on the state of the Institute, and to 
elect the officers for the ensuing year,” was held on Tuesday, the 
18th of December, Mr. George Robert Stephenson, the President, 
in the chair. 

In the report of the council it was remarked that the history 
of the Institution afforded abundant evidence of the benefits 
derived from the association, in one body of men pursuing dif- 
ferent branches of engineering, or connected with engineering 
operations and pursuits. Referring to the constitution of the 
society, the circumstances were briefly recapitulated which had 
led to the proposal, made at the last annual meeting, to establish 
a new class intermediate between that of members and that of 
associates. That recommendation was adopted by the general 
meeting, but the title to be given to the separated members of the 
associate class was reserved for future decision. A circular 
was thereupon addressed to all the members and associates, in 
order to obtain the opinion of the majority on the subject. 
Before, however, the council could proceed to take further 
action, a requisition was received by which it became necessary to 
summon a special general ting of bers and iates, ‘‘ to 
consider the question of the creation of the new class proposed by 
the council.” The meeting was held on the 25th of April, when, 
after considerable discussion, the following resolution was passed : 
—‘That in the opinion of this meeting it is not desirable at 
present to create any new class of member ; but it is desirable that 
those associates who are qualified to be members should take the 
requisite steps for their transfer.” The council had, therefore, 





meeting, had the satisfaction to transfer fifty-eight associates to 
the class of members, 

The council were, however, of opinion that the main — 
—the separation of the professional from the non-professional 
associates—was thus left in a most unsatisfactory condition. They 
therefore suggested that in future the Institution should consist 
of four classes, viz., senior members or fellows, members—both 
classes of members to enjoy equal corporate rights—associates and 
honorary members, with a class of students attached. 

During the twelve months ending in May last 2 hono 

bers, 46 bers, and 169 associates had been elected, 
while 40 associates had been transferred to the class of members. 
The losses from death and other causes among the members had 
been 25, and among the associates 41, so that there had been an 
effective increase of 61 members and 88 associates. In the 
student class—which had only been established ten years—126 
candidates had been admitted ; on the other hand 35 had become 
associates, and 27 withdrew, leaving an effective increase of 64. 
The numbers of the several classes on the 30th of November, 1877, 
were :—Honorary bers, 16; bers, 925; iates, 1670; 
and students, 448; together 3059, as against 2844 at the same 
date last year, showing an increase at the rate of about 74 per 
cent. 

There had been 23 ordinary meetings during the past session, 
when 12 papers were read and discussed. Changes had of late 
been gradually introduced in the method of conducting the dis- 
cussions, by which the original communications were open to be 
more minutely and widely criticised, and it was also possible to 
include in the ‘‘ Minutes of Proceedings” much useful information 
that might not otherwise be obtained. By circulating in advance 
a very limited number of copies of the papers to be read, to persons 
supposed to be specially acquainted with the subjects, observations 
had been furnished in writing from members and others, unable, 
by distance, to be present at the meetings, In the past year, one 
quarter of the printed matter of the discussions had been thus 
derived. In the second section of the proceedings eleven other 
papers had been printed, which were deemed worthy of record, 
but not so suitable as the others for reading and discussion, The 
third section of the ene represented as fully and accu- 
rately as practicable the foreign engineering literature of the day. 
It contained the ‘‘ Abstracts of Papers in Foreign Transaction, and 
Periodicals,” of which 251, occupying 466 pre. had been included 
in the four volumes of ‘‘ Minutes of Proceedings,” issued at 
intervals of about three months during the year. New that the 
fiftieth volume had been completed, it was intended to prepare for 
publication a general index, but necessarily abridged, of the con- 
tents of the whole series. 

There had also been eleven supplementary meetings for students, 
the average attendance at which had been better than during the 
previous year, As there had been rr on the subject, 
the council announced that papers could not be accepted, in com- 
petition for the Miller scholarship and Miller prizes, from students 
who, before the end of the current session, when the prizes were 
adjudged, should exceed the limit of age—26 years—when they 
could remain students. 

The income proper for the year had amounted to £9903 5s. 3d., 
the life positi and admission fees and building fund—all 
regarded as capital—to £2113 13s., and the dividends on trust 
funds to £462 16s. 64. The general expenditure had reached 
| £10,278 2s., of which a sum of £5178 12s. was incurred 
| for ‘* Minutes of Proceedings,” and the payments on account of 
| trusts were £486 8s. 5d, The disbursements were thus £274 16s. 9d. 
| in excess of the income. In regard to the large outlay for ‘‘ Minutes 
| of Proceedings,” it was explained that the printers and litho- 
| graphers had been paid for Eve volumes in the year, viz., two for 
| the session 1875-76 and three for the session 1876-77. In the 
| ensuing year it was hoped that the remaining volume for 1876-77, 
|and the four volumes for 1877-78, might be paid for, and that 
in future the cost of the publications of each session would be 
| defrayed out of the receipts of the year. The balances due at 
| the end of 1876 to the Telford and the Miller Trust Funds, 
|in respect of unexpended dividends, viz., £20 9s. 6d. and 
| £109 9s. Jd. respectively, had been invested, and £1596 3s. 8d. on 
| the general account, The funded property—including the cash 
| balance—belonging to or under the control of the Institution, was 
lust year £37,142 16s. 4d.; it was now £38,773 4s, 11d., of which 
| £14,456 4s. 6d. represented various trusts, and the balance, 
| £24,317 Os. 5d., was the absolute property of the corporation. 
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| A motion for the adoption of the report led to a long discussion, 
| but was ultimately carried, in conjunction with another resolution, 
| directing the incoming council to prepare for the consideration of 
| a special general meeting of members and associates, such altera- 
| tions in the bye-laws as the suggestion contained in the report 
| with reference to classification may require. The premiums and 
| prizes awarded at the close of last session were then presented by 
| the president, to whom the thanks of the meeting were unanimously 
| voted, the services of the vice-presidents and council, the auditors, 
and the secretaries being similarly acknowledged. 

The report of the scrutineers, to whom a vote of thanks was 
passed by acclamation, declared that the following gentlemen 
had been duly elected to fill the several offices in the council for 
the ensuing year :—Mr. John Frederick Bateman, F.K.S., Presi- 
dent; Mr. J. Abernethy, Sir. W. G. Armstrong, C.B., F.R.S., Mr. W. 
H. Barlow, F.R.S., and Mr. J. Brunlees, vice-presidents ; Mr. W. 
Baker, Sir J. W. Bazalgette, C.B., Mr. F. J. Bramwell, F.R.S., 
Mr. G. B. Bruce, Sir John Coode, Mr. W. Froude, M.A, F.R.S., 
Mr. G. F. Lyster, Mr. W. Pole, F.R.S., Mr. C. W. Siemens, F.R.S., 
Mr. D. Stevenson, F.R.S.E., Sir Jos. Whitworth, Bart., F.R.S, 
and Mr. E. Woods, members; and Col. H. Hyde, R.E., Mr. J. P. 
Knight, and M.-General Scott, C.B., R E., F.R.S., Associates, 








THE Taff Vale Railway Company have determined not to pro- 
ceed futher in the matter of dock extension at Penarth, although 
formal notices have been issued relative to the necessary parlia- 
mentary powers. On all hands it has been acknowledged that 
such an extension was necessary, but the company in question have 
been driven to the course mentioned in consequence of the un- 
favourable action of the Bute trustees, 


Soutn KznsincTon MusgruM.—Visitors during the week ending 
Dec. 15th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 9299; mercantile marine, building 
materials, and other collections, 1431. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. te 4 p.m., Museum, 
1660; mercantile marine, building materials, and other collections, 
55. Total, 12,445. Average of corresponding week in former 
years, 10,878. Total from the opening of the Maseum, 16,796,917. 

CLEVELAND INSTITUTION OF ENGINEERS.—The second meeting 
of the session was held in the hall of the Literary and Philo- 
sophical Society, Corporation-road, Middlesbrough-on-Tees, on the 
evening of Monday, December 10th, Mr. Thos. Whitwell, pre- 
sident, in the chair. After the usual routine business, the paper 
read at the last meeting, by Mr. Charles Smith, of Hartlepool, on 
‘** A Facile Mode of Compounding Engines,” was keenly discussed, 
the discussion ultimately merging into a debate on the contraction 
of wrought iron after Sepented hestiniys, A very interesting paper 
was then read by Mr. J. OC. Stead, of Middlesbrough, on the 
‘* Extraction of Phosphorus from Cleveland Iron.” Mr. Stead’s 
paper contained the results of a great number of experiments 
undertaken in order to ascertain the proportionate value of free 
oxygen, oxide of iron, manganese, fluor spar, chlorine, bromine, 
codine, hydrogen, and water as purifying agents, The result of 
these experiments proved that oxide of iron was by far the most 
efficacious in eliminating the phosphorus. In conclusion Mr. Stead 
expressed himself as very sanguine that the time was not far 
distant when Cleveland ironstone would yield steel which would 
rank as high as that made from the pure ores of Spain and Cumber- 





continued to act under the exigting bye-laws, and had, since that land, 
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RAILWAY MATTERS. 


A NEw steam car, patented by Messrs, Robertson and Hender- 
son, Glasgow, has been tried on the Vale of Clyde Tramway line 
between Greenock and Gourock, 


Mr. B. Woop, of the Wordsley Foundry, Brierley-hill, has just 
secured contracts representing an aggregate of about £8000, mainly 
for “wand carriage axle boxes poh for the Indian Govern- 
ment, 

Ir is stated that with reference to the Severn Bridge movement, 
a bill will be brought before the House at the next session. The 
position of the proposed bridge will be near Newham, and will be 
admirably adapted for the Forest collieries. 


PowERs will be sought in the next session of Parliament to con- 
struct tramways on Paisley-road from the toll at the junction with 
the Govan-road to the suburb of Ibrox. It is stated that the 
company will use Mr. Scott Moncrieff’s pneumatic car, 


« Propagateur says :—The receipts from railways have fallen 
very much during the political crisis, but the fallin the receipts 
from navigation of inland rivers and canals, of which 10,611 
kilometres are navigable, has been much greater. It is stated that 
the receipts during the past year have m but 1 milliard 715 
million kilometric tons or tons carried one kilometre, as against 
7" ‘a 244 millions of tons carried during the same term ending 


THE Russian Ministry of Roads and Communications has published 
a report showing what has been done quite recently towards 
improving the public railway service. Up to October 1st last 228 
new engines and 7834 carriages and cars have been actually 
delivered, and 416 more engines and 9400 carriages and cars are to 
be delivered by May 1st next. Moreover, the Great Russian Rail- 
way Company has added 100 engines and 3000 carriages and cars to 
its rolling stock, and the Odessa Railway Company 67 engines and 
1380 carriages and cars. 

WE learn from a Lahore paper that an arrangement is being 
made between the Scinde, Punjab, and Delhi Railway Compan 
and the British India Steam Navigation Company, for the ream | 
booking of goods to and from home ports, via Kurrachee. This 
eannot fail to be a great convenience and benefit to the mercantile 
community and to the public generally. At present the shippers, 
customs officers, agents, and the Railway — any divide the 
responsibility, so that no redress whatever can be had for damaged 
or missing goods, 

THE extension of the Oudh and Rohilkund Railway, from the 
Benares Cantonment to the bank of the river at Rajghat on the 
Ganges, which, says the Indian Railway Service Gazette, has been 
so long under discussion, has at last been decided on. The work 
will be put in hand at once and completed, it is hoped, by April 
next, The railway company will, we understand, establish a 
service of steam ferries and flats during the monsoon—when the 
bridge of boats is inoperative—that the large traffic of the river 
may no longer be imperilled by the want of craft fitted for the 
passage at all seasons, 


THE following recently appeared in the Dublin Daily Express, 
‘The Steam Tramways Company of Ireland was registered on 
Friday last (7th) in London. Its object is to extend steam tramways 
throughout this country, and to make use in the working of them 
of Hughes’ noiseless locomotive, which has been already tried in 
Dublin and Belfast, the promoters believing that parliamentary 
sanction will be given in the ensuing session to the use of steam 

wer on tramways. At the present time England is literally 
intersected with railways on account of the immense sources of 
traffic in that country, but no such extensive accommodation in 
the same way can be expected in Ireland, for were it not for Miss 
Nesbitt’s £10,000 the Edenderry line lately constructed would never 
have been made, and the intended Tuam and Claremorris Railway 
would most likely remain a mere project if Sir Arthur Guinness 
had not come to the front and put down his name for a similar 
sum. An extensive system of tramways would, therefore, be most 
advantageous for bringing important towns and outlying districts 
into immediate connection with our several lines of railway; and 
so with all the principal ports and cities of this country, the rail- 
way system of Ireland, since the connection of the several trunk 
lines at the North Wall, being one great whole.” The company 
has been been registered by Mr. William Abbott, who has been 
connected with many of the tramway companies in England. 


At a recent half-yeerly meeting of the Great India Peninsula 
Railway Company, the chairman made particular reference to the 
great service which the line had been during the recent famine, 
and stated that as an instance of the work done by the rail- 
way during the half-year under review, the mileage has in- 
reased to nearly 4,500,000 miles, On analysing these figures it 
appeared that every goods and passenger engine on the line 
has during the half-year traversed on an average 15,000 miles, 
or at the rate of 30,000 miles per annum. This is a rate 
far exceeding anything known in the history of railways, and is, 
he was informed, about 50 per cent. beyond the average rate of 
mileage prevailing throughout Great Britain. This enormous 
amount of work had not been done without very great strain upon 
the resources both of men and engines. Their staff were for a 
long time—he may say night and day—upon their engines, and 
the engines have suffered because they had not sufficient todo the 
work as thoroughly as the directors could have wished it to have 
been done. This enormous strain no doubt necessarily caused 
some slight breaches of discipline here and there, Upon more 
than one occasion a train bas been known to run past a danger 
signal with guard, driver, and everyone upon it fast asleep. It is 
marvellous that so little amount of damage has been done. It has, 
he said, been our duty to note severely when any case of the kind 
has occurred ; but as fellow creatures we must admit that men 
subject to the frightful strain of an Indian climate which these 
men have suffered, much commiseration, at any rate, is to be felt 
for them. The only accidents to life and limb during the half- 

ear have been our own staff. Nota single member of the public 
G&S suffered, 

A CORRESPONDENT of a Newcastle contemporary, writing on the 
invention of four compound eccentrics for locomotives, says that 
in a report of a speech delivered by Mr. F. C. Marshall, before the 
Neweastle-on- Tyne Foremen and Draughtsmen’s Association, it was 
stated “‘that one of the improvements which had rendered the 
locomotive the most perfect running machine was the invention of 
the late Martin James Burn.” The invention alluded to was the 
introduction of the four fixed eccentrics for working the slide 
valves, and a very marked improvement upon the two loose eccen- 
trics which had hitherto been the invariable mode of working. 
They were first used upon the locomotive engine Comet, at the 

ing of the Ne le and Carlisle Railway, on the 9th of March, 
1835. They were immediately and generally adopted by all the 
other engine-builders on both sides of the Atlantic as a most 
valuable improvement, enabling the engine to be reversed with 
ease and safety. If their application had been patented it would 
have produced a colossal fortune. To this day reversing engines, 
with very few exceptions, are fitted with them. Burn joined 
Robert Hawthorn in 1817, when the Forth Banks Engine Works 
were commenced ; and as the works progressed in size and import- 
ance, he was, owing to his mechanical genius and inventive 
faculties, soon intrusted with the position of general manager. 
He was of a remarkably active disposition, and entirely devoted to 
his profession. Many of the improvements in the early steam engine 
were the product of his brain. After a useful life of unceasing 
activity and labour, he died of acute bronchitis, on March 15, 
1851, at the comparatively early age of fifty-six, never having 
been in any other employment except that of his old friends, 
Robert and William Hawthorn. He was interred in Jesmon 
Cemetery, and was followed to the grave by a thousand workmen, 
in a long procession of four deep, who thus paid their last mark 
of to “‘ Martin,” as he was familiarly terme¢ by them. 





NOTES AND MEMORANDA. 


Iron or steel articles placed in the following mixture maintained 
at boiling temperature will, says the Scientific American, take a 
fine blue tint: Dissolve 4 oz. hyposulphite of soda in 1} pints of 
water, and then add a solution of 1 oz. acetate of lead in 1 oz, of 
water, 


Tue Petrolia Advertiser of the 23rd ult. states that the ship- 
ments of oil from Petrolia from January 1st to November 22n 
1877, was 256,240 barrels of crude, 53,706 barrels of distilled, and 
12,170 barrels of retined, The following is a reliable statement 
of the and -capacity of oil wells in this district :—Wells 
pumping, 517 ; wells drilling, 10 ; wells repairing, 14; total number 
of wells, 541. Daily production, 1660 barrels, or about half a 
million barrels of crude petroleum yearly. 


AccorDING to letters received in Valparaiso, there has been a 








grand discovery made at a place a few | from Arequip 
The discovery consists of a rich vein of gold and silver ores. It 
is said the vein is some seventy metres in length, and broader than 


any vein of metal yet discovered in the world, The lay of the ore 
is four ounces to the cajon, and according to assays e in 
Copiapo of samples remitted there, some of it reaches fifty ounces. 
Seventy-one quintals of the metal sold in Arequipa are said to have 
produced 20,000 soles. 


CANALS in America, as in this country, show by their falling 
value, the effect of the competition with the more rapid transport 
by rail. The lessees of the Ohio State canals formally surrendered 
them to the State Nov. 30. The Board of Public Works, however, 
has declined to receive them, partly because it is doubtful whether 
the condition of the canals is as good as when the lessees took 
possession. The lessees claim that they have lost money xf their 
contract, the Miami Canal being the only one upon which there 
was not an actual loss, 


JupcInG by the number of patents taken out, it would seem 
that the long pent-up talent of the Germans is expending itself 
on new inventions. The number of patents granted in German 
States, from the lst of January to the 30th of June, 1877, is given 
in Trade Marks, so far as is known, as follows :—For Prussia, 566 ; 
Bavaria, 124; Saxony, 256; Wurtemberg, 113; Baden, 147; 
Hesse, 48 ; Brunswick, 57; Saxe-Meiningen, 16 ; Saxe-Altenburg, 
16; Saxe-Coburg-Gotha, 18; Anhalt, 22; Schwarzburg-Sonders- 
hausen, 14; Schwarzburg-Rudolstadt, 13; Waldeck and Pyrmont, 
8; Reuss Old-line, 13; Reuss Young-line, 15; Schaumburg Lippe, 
9; and Lippe, 10. 


TE Standard Oil Company is constructing at Pittsburg a facto 
for the manufa ture of barrels for its own use. The building wi 
be 300ft. square, and supplied with the latest improved machinery 
for making barrels, with a capacity for turning out 5000 to 7000 
barrels a day. The establishment, it is calculated, will cost about 
50,000 dols. In connection with this immense cooperage there is 
being erected a huge agitator, to be used in completing the process 
of refining oil, and to which the oil will be conducted from the 
refineries in the neighbourhood by means of pipe lines, and barrelied. 
These establishments will have the effect of making the locality an 
extensive shipping point. The new pipe line between Great 
Belt and Pittsburg was finished on the 24th ult. It is thirty-six 
miles long, and will supply twenty-eight refineries in Pittsburg, all 
owned by the Standard Oil Company. 


SPEAKING of the necessary changes in the measures of thickness 
or gauge of sheet iron and diameter of wire, the American Manu- 
facturer remarks :—‘‘ We would here make a suggestion which we 
commend especially to the advocates of the metric system of 
weights and measures. Let all sizes of wire and of sheet metal 
be expressed in millimetres and fractions of a millimetre, and not 
either in numbers as at present, or in thousandths of an inch. 
It would be an important advantage gained in the introduction of 
the metric system, and there would be involved no more trouble in 
changing from the present system of numbered gauges to metric 
measures, than there would he in changing from the present 
system to measurements expressed in thousundths of an inch. 

he present system must be done away with ; had we not better 
change it at once to the metric system, rather than to a system 
based on the inch as the unit, which may itself be changed before 
many years? We hope the question will be thoroughly discussed. 
The more the absurdity of the present system is shown, the sooner 
we will arrive at 2 more correct one.” 


THE magnetic properties of pure nickel have been recently investi- 
gated by M. Wild, of St. Petersburg, who procured a nickel magnet 
in the form of a flat pointed bar, made by Wharton, in Philadel- 
phia, The results are, according to the Scientific American—(1) 
Pure nickel takes as compared with the behaviour of pure soft iron, 
a considerable quantity of permanent magnetism; but the maxi- 
mum of this is only half to a third of the permanent magnetism 
which may be acquired by hard steel. (2) The magnetism remain- 
ing in nickel after cessation of the —s force is less per- 
manent than in well hardened steel ; the gradual loss of magnetism 
in course of time, both in warming and cooling, is in nickel greater 
than in hard steel, even when, by repeated heating and cooling, it 
has, like steel, been brought to a certain state of permanence, (3) 
The temperature coefficient of nickel magnets in the latter state 
is less than that of well-hardened steel. (4) The temporary mag- 
netism which pure nickel acquires is about double its permanent 
magnetic moment, half of the temporary magnetism which hard 
steel can acquire, and a fourth of that which soft iron can acquire. 
In its magnetic behaviour nickel is thus throughout subordinate 
to steel and iron, 


Mr. DoNALD MACKENZIE recently described his scheme for the 
flooding of the Sahara, before the members of the Chamber of 
Commerce and the Philosophical Society, at Bradford. Having 
described the erroneous impressions that formerly prevailed as to 
the Sahara Desert, dispelled by the travellers of modern days, he 
remarked on the vast plain or hollow in the desert, known as El 
Juf, the greatest —— of the depression being about 500 miles, 
the breadth about 120 miles, and the area about 80,000 square 
miles. This vast area was depressed about 200ft. below sea level. 
The depression was formerly connected with the Atlantic Ocean 
by the channel Sakiet El Hamra or Red Channel, which had in 
process of time been blocked up with sand. It was proposed to 
re-open this channel and let in the sea, which would cover the 
great area above described, and enable commerce to be carried on 
with places in the interior rich in eo of various kinds, and 
which places were now difficult to reach. The submerging of the basin 
of El Juf would open up a navigable kighway for the commerce 
of the world to the heart of Africa, and the north African slave trade 
would disappear in the face of legitimate commerce and civilisation. 
The lecturer had no doubt of the practicability of the scheme, con- 
firmed toa great extent by Consul Hay’s report to the Govern- 
ment. Before the actual work could entered upon, careful 
surveys would have to be made, commercial relations established 
with the natives, who are naturally jealous, and then, while trade 
went on, the whole country could be explored with confidence. 
Cape Juby was the best port for a starting point, and by the pro- 
posed route to the interior of the Continent the distance to be 
traversed would be shortened by 1200 miles when compared with 
the present roads by which the caravans travelled to Timbuctoo, 
the principal market of the Soudan. Cape Juby is in a healthy 

of the African Continent, nine days’ sail from England, and 

r. Mackenzie added that should the moderate sum he required be 
placed at his disposal he would proceed to Cape Juby next spring, 
establish a station at Port St. Bartholomew, endeavour to make a 
journey by the Wadan route to Timbuctoo, invite the chiefs 
of the Western Sahara to enter into a treaty for trade with 
Soudan and its protection, and also for the abolition of the slave 
trade between Western Soudan and Morocco, He would also 
explore the basin of El Juf and the channel which connected it 








with the Atlantic, 








MISCELLANEA, 

THE list of exhibitors in the British section of the Paris 
Exhibition of 1878 occupies thirty-six pages in Tuesday’s Gazette. 

Tue British Patent-office bas presented to the New York 
Academy of the Useful Arts a complete collection of the “* Abridg- 
ments of British Patents,” consisting of upwards of one hundred 
volumes. 

PROFESSOR TYNDALL is about to deliver a course of six lectures, 
adapted to a juvenile auditory, on “‘ Heat: Visible and Invisible.” 
The first lecture will be given on Thursday, December 27th, and 
the last on January 8th, 1878. 


THE directors of Earle’s Shipbuilding Company recommend a 
dividend at the rate of 24 per cent. per annum, less income tax 
on the share capita of the company, payable on January 1st next, 
which will absorb £5250, leaving £133 7s. 8d. to be carried to next 
year’s account, 

THE value of invention and manufacture is apparently not 
wholly forgotten during the heat and losses of war. The Russian 
Government have appointed a commission to examine and report 
upon measures for accelerating the proceedings in connection with 
the granting of patents, a measure which is much desired by the 
industrial community in Russia, 

A SPECIAL meeting of the Scarborough Town Council was recently 
held, for the purpose of considering the intended application to 
Parliament for a bill for placing the water supply of the borough 
in the hands of the Corporation, and for enabling them to acquire 
the undertaking of the local Waterworks Company ; to authorise 
the council to include in the application powers for supplying 
water to Filey, Muston, Scalby, Cloughton, and other neighbouring 
places ; for acquiring, by agreement or compulsorily, the water 
undertakings of the Filey Waterworks Company ; and for opposing 
the bill of the Scarborough Water Company for additional powers, 
the expenses to be defrayed out of the corporate funds. A resolu- 
tion was proposed, authorising an application to Parliament, which 
was carried by a large majority. 

REFERRING to the circulars of his predecessor on the subject, 
the Minister of Agriculture ani Commerce has issued a note to 
the Prefects respecting the application of the law of 1868 for the 
protection of inventions capable of being patented, and of trade 
marks, exhibited at the coming Paris Exhibition. The Minister 
repeats that such demands must be sent to the Prefect of the 
Seine, and adds that the Prefect is authorised to receive applica- 
tions for certificates of protection, sent direct to him by post, or 
lodged at the Prefecture. Of course all necessary specifications 
and, in cases of machinery, &c., drawings must accompany the 
demands. Another requirement is now added—namely, proof 
that the article, or articles, in question have been admitted to 
figure at the Exhibition, together with the date of such admission. 
Foreign exhibitors will have to obtain such proofs from their own 
commissioners. 

In Western Texas are numerous salt lakes, Near El Paso seve- 
ral lakes have long afforded the salt used in Eastern New Mexico, 
Chihuahua, These lakes being the property of the State of Texas, 
the salt made from them has until of late been free of charge. 
Messrs. Foster and Ludlow, of New York, in connection with others 
have, according to the Engineering and Mining Journal, managed 
by entry to overlap these salt lakes, and at once advanced the 
price of salt to 40 cents a bushel, while the demand for table, 
cattle, and metallurgical uses is about 300,000 bushels. While the 
salt was free at the lakes the price in Chihuahua was 4 dols. 
per 24 bushels. So dependent is Northern Mexico upon Texas for 
salt that, on the fact being known in Chihuahua that the above 
parties had obtained a poly of the salt supply by the pur- 
chase of the lakes, the price of salt advanced to 3 dols, a bushel. 
This condition of things will be a great disadvantage to the silver- 
producing interests of that State. 

At the meeting of the Manchester Geological Society on Tuesday 
an interesting paper was read by Mr. W. H. Johnson, on our future 
coal supply. After comparing the coal-fields of this with other 
countries, Mr. Johnson observed that there was no doubt our 
resources had been developed more thoroughly than in other 
countries, but though our coal-fields might maintain their present 
output for the next thousand years, some of the deposits 
would be worked out long before that time. The coal-fields of 
Lancashire and Cheshire might probably maintain the existing 
output for the next 800 years, but the greatest future extension of 
mining enterprise was to be looked for in the South Wales basin and 
in the coal-fields of Yorkshire, Derbyshire, and Nottinghamshire, 
where there was an abundance of excellent fuel, which must in- 
crease the manufacturing industry and prosperity of those districts. 
In the discussion which followed Professor Boyd Dawkins said 
they must look to the United States as having by far the largest 
supply of coal in the world, and he looked upon that region as the 
centre towards which industrial enterprise would ultimately con- 
verge. 

A CORRESPONDENT of the American Manufacturer writes :— 
The I. P. Morris Company, of Philadelphia, have just completed 
and shipped to the Calumet and Hecla Mining Company, Michigan, 
a full outfit of shafting and pulleys—or more properly sheaves— 
for wire rope transmission. It is the largest apparatus of the 
kind ever built in that country. Two of the sheaves are 15ft. 
in diameter, and as they are required to revolve at a high speed, 
are so accurately balanced, that a weight of but a few ounces was 
sufficient to turn them while upon the balancing ways. The 
outfit comprises the following principal pieces :—Two sheaves of 
15ft. diameter, one of which is fitted with Weston’s patent friction 
driving gear ; four sheaves 10ft. diameter, four of 9ft. diameter, 
and six of 10ft. diameter. There are about 200ft. of turned 
shafting, of from 4in. to 8in. diameter, and the necessary pillow- 
blocks for carrying it. There is also a large heavy rimmed pulley 
20ft. diameter by 26in. face, which is made in eight segments, 
each of which has one arm, the end of the arm being turned to 
fit into bored sockets in the hub—making as true and substantial 
a wheel as if it were cast solid, and far safer, from the absence 
of any unknown shrinkage strains which occur in large wheel 
castings. In addition to the above, were two large governors for 
one of the hoisting engines at the mines, and a large amount of 
miscellaneous work, such as steam pipes, stop and safety valves, 
castings for boiler furnaces, &c. &c. 

Iris now six or seven weeks since the shaft of the auxiliary 
Heanor Waterworks was flooded. The water has continued to flow 
into the shaft from large fissures in the rock, through which the 
shaft has been sunk, at an estimated rate of about 360,000 gallons 
every twenty-four hours. It has been drawn off by means of a 
steam pump at the rate of 14,000 gallons per hour since the incur- 
sion took place, but without any material diminution of the 
quantity, so that very little ey ae has been made with the 
sinking, A sample of the water has been submitted to an analyst for 
analysis, for the purpose of ascertaining whether it was sufficiently 
pure as to be available for domestic purposes, and a favourable 
report has been made, Butas the water has a slightly disagreeable 
smell, and a slightly inky taste, it has been decided that it is not 
fit for domestic use, and that the pumping should be persevered 
in. Itis the opinion of Mr. Richards, the engineer to the water- 
works, that the influx of water can be stopped, as well as pumped 
out, at an estimated cost of about £130. The shaft has already 
been sunk toa depth of 25ft., and it has yet to be sunk another 
25ft. At the latter depth a pure supply of water will be obtained, 
or such as is obtained by wells in the neighbourhood. Considerable 
difficulty has been found in carting materials to the waterworks, 
owing to a tramway in the valley connected with a colliery crossing 
the road. To facilitate operations, a plan for the construction of a 
bridge, prepared by Mr. Richards, is to be carried out. A large 








portion of the first instalment, or of the £2000 advanced by the 
Loan Commissioners for providing the waterworks having been 
expended, a second instalment of £2000 is to be applied for. The 
estimated cost of the works is £9000 or £10,000, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Grroup and Co., 

LEIPSIC.—A. Twizrmerer, Bookseller. 

NEW YORK. re | Wittmer and Roorrs News Company, 
Beekman-street. 








TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
po eay Rago intended for insertion in this mn, must, in all 
cases, accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 

answers received by us may be forwarded to their destination. No 

notice will be taken of communications which do not comply with 


these 
«” We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. " 

*,* All letters intended for insertion in THE ENGINEER, o7 contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily tor publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

A Frrrer.— Messrs. Spon, Charing Cross, sell a work ‘‘ On the Condensation 
of Bteam” which probably will answer your purpose. 

L, 8. G.—A very good paper on the “Injector” will be found in the Trans- 
actions of the Society of Engineers. See Tue Enoineen, vol. <xriv., page 511. 

W. B. (Mayence).—There is nothing in your communication which has not 
been said over and over again. We have pudlished the Boiler Regulation 
Acts of almost every country in Europe. 

A. B. C.—There are dozens of excellent books on the drainage of towns and 
land. We could not undertake to recommend one unless we knew precisely 
what class of information you require. Any bookseller will show you 
works from which you can wake your own selection. 

J. R.—Other things being equal, the number of driving wheels does not affect 
the traction power of a locomotive. Thus, an engine weighing thirty tons, 
carried over six wheels, would have the same total adhesion ak an 
engine of the same weight carried on twelve wheels. There is some reason, 
however, to think that the adhesion increases more rapidly than the weight. 
In other words, one pair of drivers loaded to sixteen tons would hold better 
than two pair of drivers loaded with eight tons on each pair. 








TRACING INSTITUTION. 
(To the Bditor of The Engineer.) 
Sir,—Can any correspondent kindly give me the adcress of the Ladies’ 
Tracing Institution, London ? F. B. 
Fenchurch-street, E.C., Dec. 17th. 
| We believe the address is Queen Anne’s-gate, 5. W.—Ep. E.)} 





POT SLEEPER CASTING MACHINERY. 
(To the Bditer of The Engineer.) 
Sir,—We shall be obliged for the name of makers of machines for 
casting pot sleepers and chairs for Indian railways? MP 
G w, Dec. 19th, 





FISHING NET MACHINES. 
(To the Bdstor of The Bngwneer.) 
S1r,—Will any of your numerous readers inform me who are the best 
facturers 0! hinery for the weaving of fishing nets by steam 
power, and where their machines or looms may be seen in actual work ? 
Ipswich, Dec. 17th. N. E. T. 








BRASS TUBES AND IRON FIRE-BOXES. 
(To the Bditor of The Engineer.) 
* Srr,—Can any of your readers favour me with the benefit of their 
experience as regards small locomotives fitted with brass tubes and iron 
tube plates? Iam under the impression that the unequal expansion 
and contraction of the different metals would cause great difficulty in 
keeping the tubes from leaking. H. L. 
Dec. 19th. 





SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various raslway stations ; or it can, of preferred, be supplied direct 
from the office, on the following terms (paid in advance) :-— 

Half-yearly including double number)... .. «. £0 14s. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Excingar is registered for transmission abroad. 

Cloth Cases fur binding Tuk Exuineer Volume, price 2s. 6d. each. 

The following Volumes of Tut EnGineEr can be had, price 18s. each—Vols. 
8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates. Subscribers paying in advance at the 
following rates will receive Tot ENGINEER Bm. and post-free. Sub- 
cogent ne Office Order must be accompanied by letter of advice 
to the Publisher Thick Paper Gapin ving be hall ¢ pravel, at inereased 


rates. 

Remittance Post-ofice Order. — Australia, Belgi Brazil, British 
Colum! British @ Cape of Good Hope, Denmar f 
France (Paris aah Cotsen Castine, India, Teal Jay “4 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China wa South: 
ampton, £1 168. 

i in London.—A 


tye —_ x Buenos Ayres, oy oases, 

and Alge' reece, Ionian Islan orway, eru, Russia, 

Singapore, Spain, Sweden, £1 16s. “Chit Borneo, and Java, £2 5a. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines is one shilling and sizpence ; odd lines are 
charged one shilling. The line a es eight words. When an adver- 
eat ae mye toe 4 jenn ye All 
single advertisements from the country must be accompanied by stamps in 
pa: Alternate advertisements will be inserted with ali practical re- 
tot, but regularity cannot be guaranteed in any case. Ali 
except weekly advertisements are taken subject to thes condition. 

ADVERTISEMENTS CaNwot BE INSERTED UNLESS DELIVERED BEFORE SIx 0’cLOCK ON 

urspay Evenine 1x xace Ween. 

*,* Letters relating to advertisements and ‘ishing department of the 

paper are to be addressed to the Publisher, Mr. George Riche ; all 

other letters to be addressed to the Editor of Tux Enineee, 168, Strand, 
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THE INFLEXIBLE. 

Tue report of the Inflexible Committee has received 
very little criticism up to the present time. Mr. Reed, it 
is true, has written to the Z7imes; but almost the worst 
that he can say of the action of the Committee is that they 
have preceded their report with a summary of the con- 
clusions at which they have arrived, which summary does 
not contain certain statements and investigations pub- 
lished in the body of the paper. It has always been 
found convenient by parliamentary committees to sum- 
marise their conclusions ; and few persons will agree with 
Mr. Reed in his strictures. It is true that the Committee 


might have departed from the usual practice if it had so 
pleased them ; but they wisely, as we think, determined 
to follow an excellent precedent, and a careful perusal of 
the entire report will show that their summary accurately 
expresses what the report is intended to convey more fully. 
In truth, the more closely we examine the circum- 
stances, the more evident does it become that, certain 





facts being established, it was impossible the report could 
be unfavourable to the ship in any positive sense. 
That it is unfavourable in a sense is true, but no 
body of experts could pronounce an opinion on any 
ship in the navy which would not adverse in 
the same way. Every ironclad in the British navy is 
an experiment, The fact that the Inflexible is admittedly 
an experimental ship, in itself in no way militates against 
her. Every one knows that a modern ship of war is a 
compromise. If the Inflexible were not a compromise, 
then she must be exceptionally excellent. Any fault which 
can be found with the ship, then, must be based, not on 
the fact that she is an experiment, but that she is too 
much of an experiment—not that she is a compromise, but 
that undue care has been taken to secure certain quali- 
ties by which action other and more valuable qualities have 
been sacrificed. As regards the first point, the ship 
has to carry the heaviest guns and the thickest armour 
ever borne by any ship in the British navy. She is there- 
fore very much of an experiment in the sense that she is 
unprecedented. But no one speaking with accurate know- 
led e attempts to argue that a ship should not have been 
built which could carry 80-ton guns and 24in. plates. 
Hence we may take it as proved that it was good soleap to 
build the Inflexible. We may therefore abandon the expe- 
rimental aspect of the questions connected with her, and 
turn to those which concern the character of the ship as a 
compromise. 

hatever other objections to her may be urged, they are 
merged in the great objection that she lacks such a 
reserve of stability as every ship of war intended to fight 
a battle ought to possess. This is, in the eyes of Mr. Reed 
and his party, her great drawback. We do not know 
that she may not be said to possess others, but at all 
events, they have not yet been named. Mr. Reed, knowing 
that the ship is of necessity a compromise, argues that 
stability has been sacrificed to obtain something else; that, 
in a word, an essential has been abandoned to secure 
something which is not essential. Herein, it is argued, 
consists the mistake made by Mr. Barnaby. Now, it is 
worth notice that neither Mr. Reed nor any of his party 
has condescended to explain what it is Mr. Barnaby 
gave up stability to obtain ; but it is easy to see that Mr. 
Barnaby was guided in preparing his design by the desire 
to obtain a ship which would carry very heavy armour 
and very big guns on the smallest possible displacement. 
Mr. Reed has never attempted to show that the ship carries 
too much iron, or guns which are too hea So far as we 
can understand his statements, the ship ought to have been 
made broader, but he has not added thatshe should have been 
made shorter or shallower. From this it follows that Mr. 
Reed, if he had beencalled upon to design the Inflexible, would 
have produced a much bigger ship. Mr. Reed, however, 
has heretofore argued against big ships. The Committee, 
speaking on the subject, say :—“ It is obvious that in order 
to carry armour of great thickness its area must be re- 
stricted to the narrowest possible limits, otherwise the 
armour would involve a size of ship too enormous to be 
considered for one moment as fit for war purposes and 
war risks. Following this principle, the armour in the 
Devastation and Thuncerer type is already cut down to 
a mere belt at and about the water-line, with a central 
citadel rising from it to cover the motive power, the 
armament, the boiler uptakes and the ventilating shafts. 
In spite of this limitation of the armoured area, these 
ships have a displacement of no less than 9000 tons. 
Their armour is, as stated, 12in. thick. To apply armour 
24in. thick over the same parts in the Inflexible, z¢., both 
over the citadel and as a belt, would alone add 2000 tons 
to its weight ; but to carry the increase of weight, more 
displacement would be required ; hence a larger ship and 
a larger surface to be protected by the armour, hence 
also greater weight of armour, greater power and weight 
of engines and of coal, of stores and of structure, all of 
which additions act and re-act on one another in a cumu- 
lative manner, to increase enormously the dimensions of 
the ship. Even as it is, the displacement of the Inflexible 
is froma third toa fourth more than that of the Thunderer. 
On every ground it is undesirable to make a large further 
increase of the dimensions of ships of war, and if no other 
alternative could be found than an increase of size, it is 
probable the attempt to make so great an increase of 
armour as is attained in the Inflexible would have had to 
be abandoned. It was necessary to look for some new 
combination instead of merely extending the use of old 
ones, and we think it was wise to look for a solution of the 
difficulty in the direction which had been already indi- 
cated by the Committee on Designs.” 

The opinions of the Inflexible Committee are thus, it 
appears, flatly opposed to those held by Mr. Reed on a most 
important point. The “Committee on Designs” write, 
in July, 1871: “ We desire to remark that, although there 
are serious difficulties in the way of increasing to any 
very material extent the thickness of armour applied in 
the usual manner to sea-going ships, viz., in the form of 
a complete belt around the ship from stem to stern, at the 
water-line, besides local protection for guns, men, &c., it 
is not by any means certain that some method may not 
be devised of securing the requisite reserve of buoyancy 
by other means than armour-plating. Were this accom- 

lished, the area of the armour might be diminished, and 
its thickness increased in a corresponding degree. The 
ship would then comprise a very strongly-plated central 
citadel, surrounded and supported by an unarmoured raft 
constructed on a cellular system, or containing some 
buoyant substance, such as cork, which, without offerin 
any material resistance to the passage of projectiles, woul 
not be deprived of its buoyancy by penetration.” 

The Inflexible is a ship built in compliance with the 
preceding suggestion, and Mr. Barnaby in designing her 
was cttapialied to adopt the dimensions which she actually 
has—firstly, to keep her as small as possible ; secondly, 
because we no dock which she could enter if she 
were any wider than she is; and thirdly, because at the 
time she was laid down it was held t an increase 
in her beam must have reduced her speed. Mr. 
Reed, however, seems to assert that she ought to have 





been made 10ft. wider, or thereabouts, and the Committee 
suggest that any Inflexible to be built in the future 
should have this addition to her beam, and that special 
docks should be constructed to receive her. It does not 
follow, according to them, that the ship would be longer ; 
for they announce what is certainly not generally known, 
namely, that experiments made by Mr Froude at 
Torquay go to show that if the ends of the ship had been 
kept finer than they are, so that the displacement would 
remain unaltered, even a considerable addition to her 
beam would not have affected her speed fora given power. 
We venture to think, however, that if Mr. Barnaby had 
designed a ship which could not be got into an existing 
dock, the Government would never have obtained money 
to build her ; and the results, as regards speed and power 
obtained with Mr. Reed’s short ships, certainly do not 
support Mr. Froude’s conclusions. Again, inasmuch as the 
ship now lacks longitudinal stability, it would appear that 
by making her ends finer this defect would only have 
been aggravated. All things considered, therefore, we 
hold that Mr. Barnaby did the best that he could do 
under the circumstances. 

The Committee, in suggesting the adoption of greater 
beam in future ships of the Inflexible class, no doubt cast 
an imputation on the existing ship, and it is worth while 
to consider more fully than we have yet done how much 
weight is to be attached to this imputation. Bearing in 
mind that the ship is a compromise, it would appear that 
Mr. Barnaby has sacrificed some stability to enable the ship 
to enter a few of our existing docks, to secure maximum 
speed for a given power, and to keep down her cost. It 
will not be denied that these are important advantages 
worth some sacrifice to obtain. If, however, the ship is so 
unstable as to be almost useless, then they are bought too 
dearly. On the other hand, extreme stability might be 
purchased at too high a price. It appears to us that the 
true mean to be attained in such a case as that presented 
by the Inflexible was so to design her that all the great 
risks to which she would be exposed would be about equal. 
These risks are, penetration of the citadel by heavy shells, 
penetration of the ship below water by shells or shot, 
torpedo attacks, and ramming. The first event would 
disable the ship in the sense that she could no longer man 
her guns; the others would send her to the bottom. Now 
if the ship is so constructed that the chances of her being 
penetrated by shells, sunk, or capsized are about equal 
then she may be regarded as a satisfactory compromise. 
No one can rise from a perusal of the report of the Com- 
mittee without concluding that it is more probable the 
ship would be sunk in action by a heavy shot than it is 
that she would be overset.. One blow of a ram, one ex- 
plosion of a torpedo, and the Inflexible would probably 
go to the bottom. The effect of plunging fire if ‘the ship 
were engaged with land forts would be to penetrate her 
armoured deck and her bottom and sink her. It is by no 
means certain that at close quarters flat-headed shot might 
not easily penetrate her below water and sink her. Now, 
any one of these casualties might befall her within five 
minutes after she went into action; but it is as certain as 
anything can be that the process of “riddling and gutting” 
—to use the words of the Committee—which must be per- 
formed before she could be capsized, could not be completed 
in less than a couple of hours. Not only must the ship 
be riddled and gutted forward, but aft of the citadel as 
well, so that even if the ship lay at rest, she must sither 
be attacked by two foes at once, or a single foe having 
first done all he could do to her upperworks forward, must 
then change his position and begin aft. Let it be borne 
in mind that the ship would, in actual practice, be in con- 
stant motion, and that she would bring four of the heaviest 
guns in the world to bear on her foe, and it will be admitted, 
we think, that it is far less probable that the ship should 
be upset than it is that she should be sunk; and this being 
the case, Mr. Barnaby’s compromise must be called judi- 
cious. 

After the ship was completely riddled she would be 

rfectly safe, say the Committee, “she would possess both 

uoyancy and stability enough to enable her to face all 
contingencies of weather, and to exercise all her powers, 
subject to limitations of speed which might be imposed 
by the character and position of wounds in the ends, which 
i be very serious” if she were not only riddled, but 
had all the coal, cork, &c., carried forward and aft blown 
away. Even when this incredible amount of injury had 
been inflicted, the ship would be quite safe unless she 
was exposed to some powerful capsizing action, and such 
action would be set up if an attempt was made to turn her 
by her rudder in a small circle while she was being driven 
ata 1 of over seven knots. But at a slower speed she 
would not upset, and it follows that the ship might 
fight a battle, undergo such grievous injury as is repre- 
sented by the entire riddling and emptying of her upper 
works forward and aft, and yet Se ironeks safely into 
port by a judicious captain. Can more be expected from 
a compromise? No one expects that a man-of-war can 
go into action and come out of it unharmed. Is it not 
clear that the risk of the ship being upset is the least 
that the crew of the Inflexible will run? Is it evident 
that any material advantage could accrue to them if the 
= a greater reserve of stability? Is it pos- 
sible to build a better ship, unless we are prepared to incur 
a very large outlay in the construction of new docks, not 
only in England, but at certain naval stations abroad ? It is 
to answer such questions as these that the opponents of 
the ship should address themselves. Nothing is easier 
than to say that, given certain conditions, the ship will 
upset; but is not such an argument about as valuable as 
the assertion that if a hole is punched in the ship’s bottom 
she will sink? It is as proper to condemn the ship because 
her sides below water are of thin plates, easily penetrated 
by a slight blow, as it is to condemn her because she 
would lose some of her stability if her upper works were 
knocked to pieces. 

THAMES FLOODS, 

In our last impression we gave a great deal of statis- 
tical and other information relating to the tides and flood 
of the Thames, and the extent to which these had been 
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affected by the various improvements which have taken 
lace, principally during the past quarter of a century. 
he question is of such interest and importance that it 
will not be out of place again to refer to it. During the 
discussions of last winter upon what may be termed the 
metropolitan floods, the Thames Embankment came in for 
a large share of the blame, as having largely contributed 
to the disasters; and this view was supported by a few 
of those competent to form an opinion on the subject. 
From the fact that it had been found necessary to raise the 
level of the upper steps at the different Embankment ap- 
proaches by 6in., it was inferred that the waters had been 
caused to rise higherthan had been anticipated by Sir Joseph 
Bazalgette when the Embankments were designed ; and 
therefore higher than all previous experience had suggested 
probable, not only by the few inches by which the steps 
have been raised, but by the margin which it must be sup- 
posed was allowed for safety against the highest rise of 
flood and tide water which history had shown to be possi- 
ble. Toacertain extent these views were correct, but it 
must be remembered that a number of causes have con- 
spired to very materially raise the water level when excep- 
tional rainfall and high tides happen contemporaneously. 
Record extending back several hundred years shows that 
very high tides are no new things in the Thames at and near 
London. In support of this a list of between sixty and 
seventy recorded extraordinary high tides, ranging over 
eight hundred years, might be given, though little 
reliance can be placed in the earliest of these. Previous to 
1850 the highest tide recorded seems to have been 
in 1663, when all Whitehall is recorded as having been 
flooded, the water, in all probability, reaching between 
3ft. and 4ft. above Trinity standard. In 1850 it rose to 
3°66ft.; in November, 1852, to 3°75ft.; in 1854, to 3°5ft.; 
and in 1863, to 3°17ft. above Trinity high level. In 1868 
and 1869 it again rose to 3°58ft.; and in March, 1874, to 
4°25ft.; and in November, 1875, to 4°54ft., which was the 
highest tide on record. In January, 1876, it rose to 
4°12ft., and has since risen on three occasions to 3ft. above 
Trinity mark. It would thus appear that, though the 
Thames has always overflowed the low-lying districts in 
its course, the water has risen to a greater height during 
the past few years than previously. The removal of old 
Blackfriars Bridge, and other obstructions, has ‘probably 
been one of the principal causes of this, but the extent to 
which surface and subsoil drainage is now carried out in 
all agricultural districts has, it is most likely, contributed 
almost as largely as the removal of these obstructions. 

In two ways principally the embankment of the Thames 
has caused a rise in the high tide levels, namely, that it has 
reduced the available reservoir area for land water below 
Teddington, co-operated with the above removals in 
permitting a larger volume of tidal water to pass up the 
river, and by the restriction of the channel has caused 
an increase in the height of high tide level. The 
channel has been improved by straightening and 
deepening, and the wetted perimeter of the bed of the 
river has been decreased by the erection of the Embank- 
ments on, and shutting off the waters from, the somewhat 
extensive foreshores over which the momentum of the tide 
water was in part expended. The velocity and volume of 
the inflowing tide waters have been thus slightly increased, 
and by a large proportion of this increase in volume has the 
quantity of fresh water passed off during floods with each 
ebb tide been decreased. The total length of river em- 
banked is, however, comparatively small, and though the 
Embankments have been made where the improvement of 
the channel would have most effect, namely, on somewhat 
sharp bends, it must be remembered that they are all 
above the most constricted part of the eastern metro- 
politan reaches, that is above Southwark Bridge, or, 
where the sectional area of the channel is equally small, 
above the narrow channel opposite Queenhithe. The 
river is narrower here than at any point along 
either the Victoria or Albert Embankments, but 
there is a narrower point nearly opposite Pimlico pier, 
but which is below the Chelsea Embankment. To the latter, 
then, a rise in the level of the water cannot be in any way 
attributed. Taking all things into consideration, it would 
seem that the recent floods have been due to abnormal 
rainfall, much of which finds its way into the river faster 
than formerly, owing to a more general system of agricul- 
tural drainage ; and to an increase in the volume of tide- 
water, which, by the removal of obstructions, has been 
permitted to pass up the river, damming or heading up the 
drainage water, and in effect reducing their storage 
room just below Teddington, and the quantity passed off 
at each tide. That is to say, the tide-waters find a freer 
channel than of old, so that a greater volume returns to the 
upper reaches in the same time, but this volume, plus the 
fresh water, must pass off to the sea as before during the 
ebb and slack tides. The capability of the river to 
carry off floods has, therefore, been decreased, and the 
level of high tides has been raised, by the amount 
necessary to pass off the increased volume in the same 
time. The level during concurrent high tides and river 
fiood has been further increased by the greater rapidity 
with which, owing to the extended agricultural drain- 
age, the rainfall now undoubtedly finds its way into the 
river. 

Generally the effect of the removal of the various ob- 
structions in the river, in the form of bridge piers and 
shoals, has been, as stated by Mr. Redman in the excel- 
lent paper on “The Thames,” which he read last ‘session 
before the Institution of Civil Engineers, an earlier and 
a longer flood tide, with an increased altitude, and 
a shorter, lower, and therefore greater scouring agent 
on the ebb. We must here leave this part of our subject, 
and refer those who are interested to articles in Tue 
EnGIneErR of 29th May, 1874, and 18th July, 1875, in 
which will be found articles on River Embankments, and 
on Floods a d Decreased River Discharge. What- 
ever may be the opinions as to the causes, the 
effect, as far as is concerned, is what remains 
to be dealt with. The losses which attended the recent 
floods in the lower reaches of the river have been 
variously, but of course very roughly, estimated at from 








£300,000 to £400,000. Though such a sum may represent 
the loss in property, it is impossible to think that the real 
loss, including that which follows the uninhabitable state 
of dwellings long after floods, and the losses resulting from 
sickness and death, can be confined to such asum. But 
even such a loss, falling heavily as it does upon the poor, 
is sufficient to arouse the sympathy and action of all those 
in whose power it is find a remedy. 

Many proposals have been made, with the object of 
decreasing the height of the water during high tides and 
floods, and one of the simplest and least costly is that of 
raising the walls, embankments, and wharves along the 
metropolitan banks of the river ; but this proposal has 
the disadvantage of offering no assistance whatever to the 
inhabitants and owners of those lands which lie above 
these limits. 

{t is true that farmers and owners of meadow land are 
far from desiring that the floods should be prevented alto- 
gether, for great good is done by occasionally putting these 
lands under water, but all agree that eveu for this pur- 
pose the floods have been too great and protracted, and 
that some amelioration is imperative. This being so, it 
becomes essential to adopt a scheme that wil! reduce the 
water level in these as well as in the metropolitan districts, 
and this the raising of London wharves and embank- 
ments will not etiect. Another proposal is to improve the 
river below London so as to facilitate the passage of the 
ebb tide, which might be done by dredging and by straight- 
ening the channel, with a cut across the northern part of 
the Isle of Dogs through the West India Docks, and con- 
verting the Limehouse and Greenwich reaches into dock 
room. This, however, would be au expensive work, and 
even if it afforded the required facility for the passage of 
the ebb tide with its burden of fresh water during 
abnormal floods, it would still be just as difficult to 
regulate the navigable waters above Teddington lock. 
The formation of reservoirs above Teddington has also 
been proposed, in which the upland flood waters could be 
stored and pé off at suitable times. This, however, 
has the disadvantage of being very costly, and though the 
water impounded during spring could be used for irriga- 
tion purposes, the real value of the reservoirs in relieving 
the winter floods during high tides is not sufficiently cer- 
tain unless the reservoirs be of enormous size. 

The simplest, most obvious, and least costly method of 
overcoming the difficulty is to enlarge some of tke weirs 
and remove several of the mills, the worst obstructions 
above Teddington. This should be preceded by, or 
proceed contemporaneously with, a series of observations 
and surveys, such as we some time since proposed in 
Tue Enoineer of 30th July, 1875, in an article on 
Ficod Warnings; and be supplemented by a system 
or code of regulations by which simultaneous and 
effective action could be taken as far up the river as is 
necessary to reduce to the lowest possible level the water 
west of Teddington weir by passing it off with two or three 
or more ebb tides in anticipation of floods and very high 
tides, both of which may be sufliciently foretold, and their 
advent communicated by some responsible authority to all 
the lock-keepers up the river. This would necessitate 
telegraphic communication to all these points, the cost of 
which would, however, probably not be great, as the pre- 
sent system of lines would be largely available. Having 
secured the foregoing arrangements, we should be enabled 
to reduce the disasters hitherto attendant upon concurrent, 
abnormal, and sudden floods, and extraordinary high 
tides. The floods in the upper part of the river would be 
avoided, because the water level could be reduced to the 
lowest for about ninety miles above Teddington, by pass- 
ing it off with several ordinary ebb tides in anticipation of 
floods and high tides, and floods in the lower Thames 
would be avoided because the emptied upper river would 
form its own storage reservoir during the one or two ex- 
ceptionally high tides, when it becomes necessary that the 
upland waters should be held back. It can be shown that 
the tidal portion of the river is capable of taking off during 
ordinary tides the greatest sudden rainfall floods yet re- 
corded ; with the additional weir power and improved 
management of the river, both upper and lower river 
floods should be easily avoided. The river navigation 
need be but little disturbed, but the evil effect of mills, the 
encroachment of which should be abated from other 
reasons than those bearing on the question of floods, would 
have to be removed. It must be remembered that the 
exceptionally high tides of the past two or three winters 
are not likely to occur every winter, and the simplest and 
least costly means of grappling with them when they do 
come should be adopted. If the above proposal were 
carried into effect the work should fall on the Thames 
Conservators, and the expense would fall not on the 
metropolitan area only, but upon the whole of the rateable 
yt along the river, powers for levying which should 

placed in the hands of the Conservators. The rate 
necessary would be scarcely sensible, all riparian pro- 
aren would be gainers, and the flood calamities would 
avoided. 





STEAM GEAR FOR HEAVY GUNS, 


THE steam gear for the 38-ton gun-carriage designed by Mr. 
Butter, of the Royal Carriage Department, and described in TuE 
Enorneer of Dec. 15th, 1876, has been brought through its 
experimental stages successfully, and has now for some time 
been working as a service carriage should work, with all going 
well as a matter of course. On Friday last, Dec. 14th, experi- 
ments were made at Shoeburyness to test its behaviour, when 
the gun was fired with charges increasing upwards from the ser- 
vice one of 1301b. employed with the gun in an unchambered 
state. Thus, charges of 140, 150, 160, 170, and 180 lb. were 
fired. The strain thrown on the carriage was very severe, but 
it stood well. It has been a matter of dispute as to what is the 
exact movement of the carriage under the shock of discharge. 
Mr, Butter devised a simyle expedient for obtaining a diagram 
which appears to dispose of this question satisfactorily. He 
fastened a long strip of paper on a vertical board parallel to the 
side of the carriage, and to the latter he attached a pencil 
which was kept by means of a spring with its point—which was 
a round blunt one—in contact with the paper. By this means a 
line was traced along the paper by the pencil when the carriage 
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was run up, showing what would be its path when the carriage 
ran smoothly on the platform. On firing, the line described by 
the pencil during the recoil of the carriage exhibited an irregu- 
larity of movement somewhat on the plan of the diagram of a 
steam engine. It was by this means found that on the first 
shock of recoil the carriage is pressed or driven down to the 
extent of y/sin. It then rises gradually, crossing the normal 
line, and eventually near the termination of the recoil rising to a 
height of 34in. The loading operations are facilitated by running 
the carriage so far back that a portion of it overhangs the end of 
the slide, by which arrangement space is allowed to push the 
shot home by the rammer from off its cradle down the bore of 
the gun, the intermediate movement being done away with. A 
new engine is likely to be sent to Shoeburyness double the 
power of the present one, with which very rapid loading indeed 
may be expected. 





RAILWAY PLATFORMS AND CARRIAGE FOOTSTEPS. 

In December, 1872, when the death of Sir Donald Macleod 
was caused by a fall between a platform and carriage on the 
Metropolitan District Railway, a great deal was said and written 
on the subject of uniformity of height of platforms. Since that 
date much has been done towards removing the dangers that 
belonged to the old system of platforms, which were a consider- 
able distance below the level of the carriage floor. Very much, 
however, remains yet to be done in this respect, though abso- 
lute uniformity of height of platform cannot be expected, nor is 
it really necessary to safety. There is {probably not more than 
5in. as a maximum between the heights of the rolling stock 
of all the principal lines, or, for instance, of all that which runs 
into London. If, therefore, all carriages when loaded depressed 
their springs through a certain range which could not be ex- 
ceeded, all the platforms in the metropolis or in Great Britain 
might be within about 5in. of uniform height, even supposing 
the height were determined by the different railway companies 
with reference to their own stock only. In place of this, how- 
ever, we find as much as from 18in. to 2ft. difference in the 
heights of the platforms of different railways over which run 
the stock of perhaps five different companies. This is not as it 
should be after the experience of so many years has shown that 
the want of an approach to equality between railway platforms 
and carriage floors is the cause of a very great number of serious 
accidents. There is nothing to prevent the platforms every- 
where being within a few inches of the level of the carriage floor. 
Taking the maximum difference between the height of the latter 
as 5in. as above stated, we have then to make suitable allowances 
for the play of the springs under different loads and vehicles, 
just as we should if we were only considering the stock and 
platforms of one railway. If we allow din. for this, and further 
allow 2in. for clearance between the platform and an open door, 
we shall have llin. as the maximum difference that need exist 
between the level of the carriage floors and the platforms of all 
the railways of England. Waiting the realisation ot this possi- 
bility, however, there is another matter of almost equal import- 
ance—namely. the provision of steps of sufficient width, or of 
continuous footboards on all carriages allowed to run on any 
lines, and especially on those allowed to run on metropolitan 
lines. On very many of the carriages at present running into 
the stations of the Metropolitan Extension Railway there are 
steps consisting of a miserable little plate of iron not much 
larger than a dog-cart step, many certainly not more than Yin. 
or 10in. in length. There is no reason whatever for the observ- 
ance of such niggardly economy in a matter of this kind. Con- 
tinuous footboards could easily be placed on all these carriages, and 
many serious accidents avoided. The hurry which almost always 
characterises the movements of passengers at metropolitan stations 
gives little time for people to look at these little steps ere they 
get in or out of a carriage, and as in many cases the step is some 
two or three inches under the framing, its effective transverse 
width is reduced, and when their meagre length is considered, it 
is not at all surprising that many—women especially— miss their 
footing and fall. The result is an accident “within their own 
control,” according to railway reports, but one which is really 
only within the control of the railway company's carriage super- 
intendent. 


OUR NOVEMBER EXPORTS, 


Tue Board of Trade returns, issued last week, show that the 
total value of our exports during the month of November was 
£16,753,364, as against £16,510,627 last year, and £18,35€,689 
in the same month of 1875. For the eleven months ending 
November 30th the total amounts to £182,789,576, as against 
£185,325,348 last year and £206,144,827 in 1875. The total 
value of the iron and steel exported reached the sum of £1,633,607, 
whilst it was £1,735,706 in the same month of 1876, but it 
should be remembered that during thé eleven months we have 
shipped to foreign ports 2,171,070 tons of iron and steel as 
against 2,063,880 tons last year, so that in reality we have been 
doing a larger aggregate business although we have received less 
money for our productions. The actual quantity of iron and 
steel exported last month was 184,748 tons, whereas in November, 
1876, the quantity was 189,173 tons. Of small fire-arms we sent 
off 23,162 as against 22,626 last November, but of gunpowder we ex- 
ported 1,226,310 lb.,ascompared with 940,025lb. Of manufactured 
brass (not being ordnance), the quantity during November was 
8568 ewt, as compared with 9304 cwt., and unwrought copper 
26,734 cwt. as compared with 26,027 cwt. last November. Of 
wrought copper our exports last month were 22,858 cwt. against 
18,559 ewt., the most conspicuous increase being with Turkey 
and India. Of yellow metal sheathing we sent off 30,436 ewt. 
as against 22,238 cwt. in November, 1876. Our total foreign 
shipments of coal, coke, and patent fuel reached 1,330,584 tons 
last month against 1,314,907 tons in the same period of last 
year, the totals for the eleven months being, respectively, 
14,311,687 tons and 15,144,609 tons. The value for the eleven 
months this year is £7,308,069, and last year £8,312,991. The 
exports of hardwares and cutlery last month were worth £295,703, 
against £271,370 last year, but for the eleven months the com- 
parison is unfavourable, the figures being £3,055,700 this and 
£3,216,068 last year. The most notable increase last month in 
this respect was in the trade with Brazil, Germany, the United 
States, and British India. Of pig iron we last month sent to 
other countries 69,351 tons, as against 83,926 last November, the 
falling off being chiefly with Germany and Holland. Of bars, 
bolts, and angles our exports were 20,307 tons, against 20,940 
tons in November, 1876. Of iron or steel wire—except tele- 
graph wire—we sent off 4254 tons, as compared with 4010 tons 
last November. The value of the railroad iron of all sorts 
exported last month was £282,174, as against £276,375 last year 
in the same month. Of hoops, sheets, boiler and armour plates 
we shipped off 16,551 tons, against 17,192 tons, and of tin-plates 
12,923 tons, of which 9576 tons went to the United States, 
against 11,787 tons. Of cast or wrought iron the quantity was 
21,679 tons, as compared with 18,048. Of unwrought steel the 
quantity reached 2441 tons, as compared with 2138 tons. Of lead 
we exported 3266 tons, against 3477 tons, and of machine 





and millwork—steam engines—to the value of £193,063, 




















Dec. 21, 1877. 


THE ENGINEER. 





445 





against £162,702, the aggregate worth of the other 
kinds of machinery exported being £399,388, as against 
£399,693 in the same month of last year. Of telegraphic 
wires and apparatus the value amounted to £64,157 as compared 
with £15,417, and of unwrought tin the quantity was 8895 cwt., 
as against 8283 ewt. Of zinc, or spelter, the quantity was 
8241 cwt., as against 15,678 cwt. The special return of the 
exports of iron and steel rails shows the total for the eleven 
months ending Nov. 30, to be 382,640 tons, against 343,628 tons 
last year, and the respective values £2,881,923, against £2,866,176. 








REVIEW. 


Report on Surveys and Preliminary Operations on the Canadian 
Pacific Railway, up to January, 1877. By SanprorD FLEMMING, 
Engineer-in-Chief. MacLean, Rogers, and Co., Ottawa. 1877. 

[FIRST NOTICE. ] 

He who one or two centuries hence shall look back with 
philosophic eye upon the rise and progress of steam loco- 
motion by sea and land, will note how the progress of both, 
and the localisations of the skill and energy to which they 
have given rise, have been remarkably modified by the 
antecedent constitutions and geo pom position of 
several regions which have availed themselves of these 
great improvements, unquestionably the greatest and the 
most pregnant in large and wide-spread results to be found 
in the history of human progress and of its inventions and 
arts. He will discern, also, as due to analogous but yet 
unlike conditions, the very different progress which has 
taken place, up to the present, at least, in the diffusion 
amongst other nations of the constructive arts upon which 
steam locomotion on the ocean is dependent ; and will see 
that whilst railway construction and the arts upon which 
steam locomotion by land depends, have received a 
world-wide diffusion, the building of large or ocean- 
going sagen remains still almost the exclusive 
possession of Great Britain—we have said almost, for 
the United States and France, though at considerable 
distance, have followed our footsteps, while Russia and 
Germany, though upon a slender basis, do no doubt urge 
their claims to be considered as maritime constructors in 
relation to those classes of vessels by which peaceful ocean 
traffic isconducted. The proximate causes of this difference 
are not difficult to be discerned more or less fully. Our 
engine shops had a large extension in England before 
steam navigation had any existence, and in general the 
types of all those tools for marine engine making which 
have now become developed upon a mighty scale into 
a speciality, had already become familiar to those who ina 
few years were to be called upon to supply the engines for 
marine propulsion upon the largest scale, and after a brief 
interval to construct the iron ships in which those engines 
were to be placed. Not only was iron relatively cheap 
with us, but we had the general reputation due to 
having been in war and in peace long the most 
maritime nation in the world. The building slip and 
the dockyard, comprised all the elements materially neces- 
sary for the production of the completed ocean steamship, 
no matter where she was to go when launched, or to what 
nation she was to belong; hence every inducement was 
offered to foreign nations to purchase their outfit for ocean 
steam locomotion from us and to make our establishments 
supply their wants, having no inducements to transfer the 
manufacture to their own shores, except in so far that 
a few of the greater and more wealthy civilised 
nations saw the policy of establishing factories of 
their own, so far as the necessities of being able to 
supply steam ships of war for themselves was con- 
cerned. Hence the construction of steamships and marine 
engines—indeed, of all that relates to steam locomotion 
upon the waters of our globe—mainly abides with us still, 
and seems likely to do so for some decades at least. Very 
different, however, has been the career of steam locomotion 
upon land, the construction of railways, and of all that 
appertains to their use. The railway was unquestionably 
an English invention. The rail and the wheel, as George 
Stephenson somewhat coarsely phrased it, were man and 
wife, and multitudinous as have been the improvements 
in detail that forty years of progress have made in every 
department of railway work and of rolling stock, no signal 
or radical improvement has taken place since the opening 
of the London and Birmingham Railway—the third or 
fourth important line laid down in England. It might, 
therefore, have been supposed—and was, in fact, by many 
sanguine men predicted at that time—that England was 
to become the railway constructor to the whole world, and 
that our railway engineers and locomotive constructors 
were destined to dictate design and direct execution of 
railways in every country, and, for a long time at least, to 
exclude the engineers and mechanicians of other lands 
from having any participation in the design and construc- 
tion of the railways that were to traverse their own 
countries. But the actual pro of events has been 
widely different. In a few half-barbarous countries—such 
as Egypt, more or less politically connected with us—the 
earliestrailways were, indeed, wholly of English construction. 
France, too, in the feeble time of Louis Philippe, com- 
menced her railway progress by permitting us to construct 
for her two or three of her linesconnecting the northern coast 
with Paris, Rouen,and Orleans. But French energy and con- 
structive genius was not long to be thus subject to us. Bel- 
gium would have none of us. With a large eye she discerned 
future railway progress, and sketched and carried out for 
herself as complete a system of national ange as is yet 
to be found in any country. Nor would the pride of 
Prussia permit her to follow us, and from the first her 
railways, such as they are, were made by herself. English 
cap tal was, indeed, the main-spring of all the railways 
that began rapidly to overspread the world. The con- 
structors, however, were not English, but very generally 
natives of the land wherein the railway was placed. In 
India, indeed, we have made, as well as supplied the 
capital for, all its great lines; but India is only—as 
respects our subjects, at least—England a long way 
off. Half-barbarous Spain, for more than 200 years 
behind the rest of Europe in every form of prowres, was. 
we believe, the latest semi-civilised nation that permit 





English railway engineers to design and direct her rail- 
ways, when she employed the late Mr. Vignoles and the 
t contractor Brassey to out the line connecting 

er northern coast with the capital. 

What have been, then, the causes of this vast differ- 
ence in career? One circumstance has largely con- 
tributed to the difference in result, The steamboat, 
once launched, is complete in herself, and ready to 
go anywhere, and choose her own road, over the 
pathless ocean. The railroad, on the contrary, is incom- 
plete—is, in fact, nothing but some loose pieces of 
iron—and incapable of use until it has been secured to 
the soil of the country which it is to traverse ; it must, in 
fact, be “laid”—that is to say, it can only be finished 
abroad, and must conform to a great extent in its design, 
materials, and operations of laying, to the conditions of 
the country in which it is to be employed ; hence strong 
inducements, pecuniary and otherwise, whencesoever the 
materials of the line may be obtained, to transport and 
distribute these, and lay them into working form, by 
native appliances, and by local methods, dependent upon 
the circumstances and natural features of the country to 
be passed through. The cause is also mainly to be 
found in the differente of geographical position and 
the relative magnitudes and differences in topography 
—i.e., in the physical geography of different lands. The 
lengths of railway determined by the magnitude of the 
lands they traverse were in England the cradle of their 
infancy upon a baby scale; six or seven hundred miles 
| would traverse the island throughout its greatest length 
|from north to south. Even in continental Europe, with 
| the exception of Russian territory, the needful lines were 
not of excessive length. Britain, with her mild climate 
| and surface free from great mountain chains and formid- 
| able rivers, required few or no formidable constructions to 
| enable lines to pass in any direction. The snows of winter 
| are scarcely ever of such a depth as to need special con- 
| structions to avoid avalanches, even amongst our greatest 
| mountains in the north of Scotland. There were but few 
| of the older and obdurate rock formations to be encountered, 
and the whole surface of the country was known, and for 
_ the most part already accurately surveyed and mapped by 
public authority. In the older and more prosperous States 
of Europe, such as France, where the surveyor had long 
| been in existence, the same, though less completely, was 
‘true. Hence great facilities for preliminary surveys and 
| for all that sketching out in the mind’s eye which must 
| precede the actual trace of any railway. The land 
|too was almost everywhere clear of forests, and topo- 
| graphical knowledge, from the city to the hamlet, was com- 
| plete and in print. These luxurious conditions which the 
| English railway engineer found ready to his hand were 
| not in existence but to a very partial extent, even on the 
continent of Europe, and had scarcely any existence at all 
upon the continent of North America. In the presence of, in 
most places the native wildness and vast natural features of 
that great continent, English methods and English notions 
of laying out and of constructing railways were completely 
dwarfed, and a new native army of railway engineers and 
constructive artisans was gradually evolved, leaving little 
for England to supply but the rails, as to which South 
Wales and Cleveland still gave her possession of the 
market, one which, unfortunately for us, it does not seem 
very likely that we shall be able to hold for any great 
length of time in the future, The Americans, who from 
other branches of construction, turned over to become 
railway engineers or “ bosses”—that is, designers and 
contractors—were well experienced in the construction 
of one of the most important classes of structures occurring 
on every line of railway, viz., bridges, by the continual 
recurrence of such works,' carrying ordinary traffic over 
their great watercourses. These were generally of timber, 
a material extremely plentiful, though, with us, and in 
many parts of Europe, so scarce as hardly to be reckoned 
amongst the materials for great structures, hence a new 
and characteristic feature of the works of American lines. 
New schools, involving new methods of railway construc- 
tion, were rapidly evolved, each characterised by the 
peculiarities of the natural conditions of the country in 
which it came into existence, and, as in almost all cases, 
these natural conditions were upon a scale greatly exceed- 
ing the magnitude in which the features of Nature are 
presented in Great Britain, so these continental schools of 
railway engineers have had to devise original and more 
powerful methods, and have in many instances greatly 
over d their original teachers. For example, tunnelling 
in English rocks was confined to comparatively short 
lengths, and was, without serious difficulty, accomplished 
by the old and long-known methods of hand-jumping and 
blasting where the wedge and bar were not sufficient ; but 
where mountain ranges on the scale of the Carpathians 
and the Alps require to be penetrated, new and more 
potent and rapid methods were forced into existence, as 
employed at Mont Cenis and St. Gothard, so that, in the 
tunnel of the future, the work will be done mainly by 
machine tools in place of by hand labour, in connection 
with which, also, it should be noticed that the new and 
powerful explosives which Schonbein originated some five- 
and-thirty years ago have come into play as powerful 
auxiliaries. 

The ingenuity with which new tools and methods of 
economising time and labour seems spontaneous in 
America, gave its own character also to every s of 
railway formation; and perhaps American methods 
reached their temporary climax at least about the time 
when the Pacific Railway was being pushed through the 
Rocky Mountains and over the desert plains of the Far 
West, towards San Francisco, at the rate of several miles 
of completed way per diem. That railway was undoubt- 
edly a wonderful achievement of skill, courage, and per- 
severance in facing and vanquishing natural difficulties, 
such as had never before been encountered on any great 
length of railway in the world; for in point of certain 
natural difficulties—for we need scarcely except the 
original laying out and construction of the Panama 
line, which was American also in conception and execution. 
The Pacific railway, however, passed for large portions of 











its length through more or less settled country, and but in 
a few places was the face of the wilderness so completely 
as nature left it that it opposed serious obstacles and diff- 
culty to the railway surveyor, however great these might 
be to the constructor after him. A second railway across 
the North American continent has now for a few years 
been in serious contemplation, which wil! present at every 
stage difficulties far greater than those which were met 
with on the Great Pacific line of the United States, and 
it is with this line that Mr. Flemming’s very interesting 
volume deals, 








THE PARIS EXHIBITION. 
No. V. 

Tue Japanese Government has applied for, and we 
believe, obtained, a room to itself, which it proposes to 
decorate and fill with ancient lacquer work, porcelain, iron- 
work mounted with gold and silver, and many other 
examples of her highly interesting art manufacture. This 
special section cannot fail to be attractive, and it will afford 
an opportunity of seeing how the Japanese show off their 
beautiful wares. 

Music and the drama enter into the programme of the 
Exhibition, for to these and other purposes the grand 
Palais des Fétes, with its magnificent organ, is devoted, but 
the programme of these fétes has not been published. The 
arrangements are entrusted to a special commission, in- 
cluding the directors of science and art and of the fine 
arts in the Ministry of Public Instruction ; the architect, 
the director, and the archiveste of the Grand Opera; the 
director of the Theatre Frangais, and several other officials 
and members of the Jnstitut of France. 

The municipal authorities of Paris have taken a politic 
step in appointing three architects to examine and report 
on the state of the works on the Trocadéro, and the report 
drawn up by M. Viollet-le-Duc in his own name and that 
of MM. Jobbé-Duval and Deligny was presented a few 
days since. The document states that the joiners’ work is 
entirely finished, with the exception of that of the upper 

art of the two towers which flank the dome of the central 

uilding. The ironwork of the dome of that building is 
in its place, and will shortly be covered in, The two great 
hs galleries which form the wings of the building are 
slated throughout their whole length, and the roof of the 
portico, which runs the entire length of the galleries, will 
be covered with enamelled tiles before the present month 
is run out. The water tower is rapidly progressing, 
as are the masonry of the cascales and the basin. 
The sculptured ornamentation of the exterior of the 
building is finished, and all the statues are modelled and 
ready to be placed in the marble workers’ hands. 

The grand galleries are admirably adapted for the exhibi- 
tion of works of art and industry, and the great salle des 
Jétes, with its fine dependent chambers, will furnish the 
city with the means of holding grand public assemblies, 
which at present it does not possess. Already the Fine 
Art Commission has met at the Trocadéro and decided 
upon the decorations of the interior, both as regards sculp- 
tural and painted work, and it may be affirmed now that the 
whole of this vast enterprise will be finished in good time. 

On the Champ de Mars the committees appointed by 
the various classes of French exhibitors are busily engaged 
in preparing the fittings for the reception of the goods, 
and show great activity. Matters being thus advanced, 
the Chamber of Commerce of Paris has been engaged with 
the important question of manutention—that is to say, of 
the arrangements concerning merchandise for the Exhi- 
bition—and has addressed a circular to all the foreign 
commissions and the presidents of the installation com- 
mittees on the French side, detailing all the arrangements 
made. : 

As on the occasions of the two previous International 
exhibitions held in Paris, a special service will be held at 
the disposition of the French and foreign exhibitors under 
the Chamber of Commerce, and with the title of Agence 
Générale, during the whole period of the exhibition. The 
duties of the agence will consist in the reception, weighing, 
and opening of cases, unpacking of the goods, making the 
necessary declarations at the dowane both on entry and 
exit of the goods, and afterwards repacking, cubing, mark- 
ing, and despatching the cases to their destination. As 
upon former occasions, the exhibition building will become 
a bonded warehouse, the Custom-house officers being in 
charge, and the agence giving its assistance. The agence 
will be provided with experienced men admitted by the 
authorities of the Custom House, and will be ready to 
commence operations both on the Champ de Mars and the 
Trocadéro from the first day of January, provided with 
travelling and steam cranes and all necessary means of 
dealing with machinery and merchandise. The agency 
will also take charge of empty cases with fittings, &c., store 
them during the time of the exhibition, insure them 
against fire, and deliver them to their owners when wanted. 

The chamber has given in the circulars in question the 
rates which will be pn for the various services of its 
agency. Goods sent in anticipation will be stored in the 
warehouses of the chamber annexed to the Central Custom 
House, at half the usual rates, or lf. per 100 kilos., 
unloading, storing, insurance, reloading, all included. 
The charge for receiving, unloading, registering, and 
delivery at the Exhibition will be lf. 50c. per case or lot 
of 100 kilos., and 50c. for each 50 kilos. in addition; for 
opening and unpacking, If. 50c. and 75c. for the same 
weights; in the case of fragile articles, such as bronzes and 
glass and objects of art, the charge for opening and 
unpacking will be 2f. 50c. extra. The carrying and storing 
of empty cases, &c., including insurance, will be charged at 
the rate of 3f. per case not exceeding one metre cube, 
75c. for each additional metre or fraction of a metre. At 
the close of the exhibition, the charge for packing, closing, 
weighing, marking, and loading will be at the rate of 3f. 
per 100 kilos. Of course the packing and unpacking of 
cases may be done by the exhibitors and their own 
people ; it is not obligatory to employ the agence for that 


purpose. 
Phe contacts have been completed for the cases and 
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fittings of the whole of that portion of the Exhibition 
devoted to objects of arts applied to industry, and all are 
nowinhand. . 

In spite of the political crisis, which seems now to be 
— all the operations connected with the Exhibition 

ve been carried on simultaneouslyandregularly. Especial 
attention has been given to the artistic and historical 
portions, and the following is the classification determined 
on for the contents of the historical galleries in the Palace 
of the Trocadéro—which are of great extent, but quite 
unequal to hold half of the treasures proffered for exhi- 
bition. The divisions are ten in number:—(i) Primitive 
art, and the antiquities of the Gauls; (2) sculpture and 
gem engraving; (3) numismatics, medals, seals, &c.; (4) 

reelain and other ceramic ware; (5) manuscripts, rare 
ce drawings, and bindings ; (6) arms and armour ; 
(7) gold and silver work, ivory, sculpture, crystal, and 
ornaments; (8) furniture, tapestry, and other fabrics ; 
(9) ethnographical illustrations of non-European nations ; 
(10) antique musical instruments. This portion of the 
Exhibition will be entirely distinct from the Fine Art 
Department, properly so called, which, as already stated, 
will be found in the enclosed garden of the great building 
on the Champ de Mars, and where the principal produc- 
tions of all nations in painting, sculpture, and the sister 
arts, from the year 1867 to the present time, revealing the 

that has been made in the interval. 

The authorities who are charged with the direction of 
all matters relating to the beaux arts in France, have 
determined to add an exhibition of historical portraits to 
the already extended programme, the works to be drawn 
from provincial and other museums and private collections. 
We have before us a long list of portraits offered, from 
amongst which the following will have special interest:— 
Pierre Corneille, by Lebrun; the Duc de Guise, by Clouet; 
Louis the Sixteenth, by Callot; Madame de Staél, the 
King of Rome, Ducie, Mademoiselle Mars, Madame 
Recamier, and others, by Gérard ; Louis the Sixteenth 
when young, by Greuze ; Jaques, and others, by David ; 
Marie-Antoinette, by Madame Vigee-Lebrun; Talleyrand, 
Le Gros, Mesdames de Sévigné and de Montespan, and 
Molitre, by Prudhon. 

Nor must we omit to say a few words on the art that is 
being employed on the buildings themselves. Worksho 
have just been finished in the Champ de Mars for the 
sculptors to whom is entrusted the execution of the forty- 
one statues, each four metres high, which are to decorate 
the facade; they will be placed on pedestals about 6ft. high 
against the piers between the doors of the building. The 
small models are all executed, and have been approved. 
These statues are emblematical of the contributing coun- 
tries, and we may just mention that “ Angleterre” is in the 
hands of M. Allard, “ Les Indes Anglaises” in those of M. 
Cugnot, and “ L’Australie” in those of M. Roubeaux. The 
execution of a colossal figure of Fame to surmount the 
grand dome of the Palais des Fétes on the Trocadéro has 
been entrusted to M. Antoine Mercié, who obtained high 
honours for a very beautiful work entitled Gloria victis. 
Like the famous figure on the summit of the column of the 
Place de la Bastile, or the Fame of John of Bologna, the 
statue will be posed on one foot, with the other extended 
behind emerging from folds of drapery, and with out- 
spread wings; in the right hand is a trumpet, and in the 
left oak and laurel crowns. The height of the figure 
will be four metres, and, like the Apollo which sur- 
mounts the Grand ra House, will be repoussé in 
copper, by M. Mauduit. On each side of the cascade will 
be large groups in cast iron symbolical of the five quarters 
of the world, which are in the hands of the eminent 
artists MM. Falguitre, Maturin-Moreau, Millet, Schcene- 
werck, and Delaplanche, which will be supplemented by 
animals belonging to each country from the able hands of 
MM. Cain, Pouillard, Fremiet,and Jacquemard. To these 
will be added a large number of allegorical statues for the 
other parts of the Palais and its wing, so that the whole 
will form a magnificent exhibition of the highest French 
sculpture of the present day, and on a scale to which 
aie artists have rarely the chance of working. 

In addition to the special collections mentioned already 
must be added one more. The artisans of Paris and the 
provinces petitioned the commission to establish a separate 
exhibition for the productions of workmen ; the demand 
was acceded to, and the municipal authorities will furnish 
the necessary means for visits, &c. Forms of application 
have been issued, and a large number filled up and re- 
turned. The contributions must be absolutely by work- 
men, no manufacturer who employs artisans being admis- 
sible. The hope is expressed that working-men from all 
nations will take part in this special show, but of course 
foreigners will have to apply to their own commissions. 

A class with the same object was included in the exhi- 
bition held in 1867, which comprised some noticeable 
contributions, which earned rewards. 

Since the last incident in the political world of France, 
the prospect of the Exhibition has assumed a much brighter 
aspect, and we need do no more than advert to the letters 
of MM. Berger and Krantz, which were published in the 
daily papers of Monday last at the instance of the British 
Commission. . 

On 442 will be found a series of illustrations 
showing the construction of the verticals, or piers, carry- 
ing the principals of the machinery galleries of the Paris 
Exhibition, 1878. On the left of the page is a side eleva- 
tion of one vertical, but with the upper portion, which 
backs the principal, broken off at a point corresponding to 
that at which the heel of the principal was broken off in 
our illustration on page 408. This part, is, however, 
shown in section on the vertical line CD, the upper 
part being brought down by a break, so that the section 
and its connection with other parts of which we have 
already published illustrations will be readily recognised. 
The vertical section EF shows the construction on 
that line, and by reference to the enlarged transverse sec- 
tions along the various lines shown on the first figure, the 
general arrangement and assemblage of the parts is clearly 
shown, the principal dimensions being given on all the 
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THREE-CYLINDER ENGINE. 


MESSRS. WIGZELL AND HALSEY, LONDON, ENGINEERS, 
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HEREWITH is illustrated one of the small three-cylinder engines 
for launch purposes manufactured by Messrs. Wigzel and 
Halsey, Mark-lane. The working of the engine will be almost 
understood by perusal of the sectional and detail drawings 
given above. It will be seen that the engine is so designed 
that the thrust is always in one direction only, so that extreme 
quietness in working is secured. In our illustrations Fig. 1 is a 
transverse section, and Fig. 2 is a longitudinal section, Fig. 3 is 
a side elevation, and Fig. 4 an end elevation of one of these 
engines; a, b, and ¢ are three cylinders; the cylinder b is placed 
directly over the crank d' of the crank shaft d, and the cylinders 
a and care placed at an angle of 60 degrees on either side of 
the cylinder 6; ¢ is the main frame inclosing the crank shaft, 
into which the cylinders a and ¢ are inserted, and on the top of 
which the cylinder } is bolted. The frame is open at the two 
ends, and to one of these a cover f is fitted ing a long 
conical bearing for the crank shaft. The cover g at the other 
end forms the case of the valve. The pistons of the cylinders a 
and ¢ are solid, and these cylinders receive steam only at their 
outer ends, so that their connecting rods h h exert a thrust upon 
the crank during the inward or working stroke, and during the 
return stroke the connecting rod and piston is thrust back by the 
crank. The piston in the cylinder 4 is provided with a trunk 
from which a connecting rod i passes to the crank. Steam is 
admitted only on the under side of the piston in the cylinder 6, 
so that it is the outward stroke of the piston which is effective. 
The connecting rod i is forked at its lower end, and each 
extremity takes the form of a ring which encircles the crank pin 
embracing the thrust blocks of the connecting rods / h, and also 
a third similar block on the under side of the crank pin, and 
which is fixed to the rings of the connecting rod i. 


The construction of the valve is shown to a larger scale in 
Fig. 5, which is a longitudinal section; and Figs. 6, 7, and 8 are 
transverse sections taken on the lines drawn vertically above the 
Figs. 1, 2, and 3. g g is the valve case, which also forms the cover 
for the end opening in the frame e. In the conical sides of the 
valve case there are three wide ports communicating with passages 
leading to the cylinders a, b, and c, one port for each cylinder, 
or if more convenient each wide port may be divided into two 
narrower ports. & isa liner within the valve case; it is fixed to 
the spindle ¢', which passes through a stuffing-box in the lid J, 
which closes the end of the valve case; m is a lever handle on the 
spindle k by which it can be turned partly round. The liner k& 
has in it six ports for the supply of each cylinder, one when the 
engine is rupning forward and the other when it is reversed, 
Tn the position in which the liner & is represented in Fig. 4, the 
ports on the line 1 1 are open to the steam passages, and those 
the line 2 2 are closed; n is the cene valve; it revolves within 
the liner, receiving its motion frora a prolongation d* of the crank 
d. The valve has formed in it two steam ports, one on the line 
1 1, and the other on the line 2 2, and these as the valve revolves 
come to correspond in succession with the ports in the liner 
which are on the same line with them, and when such corre- 
spondence takes place and the port in the liner is open steam 

by it to the cylinders; there are also in the valve two 
exhaust ports by which the steam returns from the cylinders; one 
of the exhaust ports is on the line 1 1, and the other on line 2 2, 
and these exhaust ports are at all times open to the outlet pas- 
sage o. Steam from the boiler is admitted to the back of the 
valve at p; qg is an outlet by which water deposited in the casing 
of the engine can escape into the outlet passage when it rises to 
a certain level. 

Where the power of reversing the engine is not required, the 
liner / is dispensed with and the number of the ports is reduced. 

These engines are now being used for a variety of purposes, 
such as for torpedo boats and launches, and we believe that 
several have been successfully employed, working with highly 
compressed air, for driving the screw propellér of torpedoes. 
Several forms were recently exhibited at the Islington Show, the 
workmanship of which was all that could be required, 
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WILLIAMS’S SELF-SUSTAINING ROPE PULLEY 
BLOCK. 


Tue block, patented by Mr. T. H. Williams, of Reedworth- 
street, Kennington, consists of an ordinary rope block fitted with 
an improved brake, the object of which is to facilitate the rais- 
ing, lowering, and suspending at any desired point the weight. 
The advantages claimed for it are, that it is self-acting in arrest- 
ing the descent of the weight; it admits of the weight being 
lowered at any desired speed; its simplicity of construction 
renders it impossible to get out of order; it enables one man to 
do the work of two, and makes the occurrence of accidents by 
the slipping of the rope impossible. 

Fig. 1 is a side elevation, with a portion of the outer plate 
removed, showing the brake. Fig. 2 is a complete front 
elevation of the same. A is the brake, the under side of which 
is hollowed to suit the rope, and it partakes of nearly the 
same curvature as the sheave. This curved brake is connected 
to the bent arms B by the pin C, and is free to turn thereon. 
The arms or levers B are hinged to the hook cross-head pin D, 
on which they turn as a centre of motion, their lower extremities 
being forked, and provided with a roller E, to receive the hauling 


rope F, 
' 


| 


AAI 
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By pulling the hauling rope F the brake A recedes from the 
periphery of the sheave and relaxes its hold of the rope. When 
the weight has been raised to its required height, it is sustained 
there by simply loosing the rope F, which allows the brake A to 
approach the circumference of the sheave, and grip or wedge the 
rope between them, thus instantly arresting the downward 
motion. Whereas, by allowing the hauling rope F to be in con- 
tact ep i 8 — & at asp ar o98 peend of the levers B, the 
weight may be lowered at any desired speed, This type of blog 
has beep found te work well in practice, bal rp ems 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

g00l. I ts in by self-action the a ion or con- 
traction of wires used for moving AILWaY S1@NAL8, William Manston, 
St. John’s Cottages, Heneker-road, Stratford New Town, London.—7th 
August, 1877. 

3806. An improved Foop for Animas, William Clark, Chancery-lane, 
London.—A communication from Joseph Senior Kirk and Gustavas 
Ricker, New York, U.S.—15th October, 1877. 

8871. Adapting a sheet of Paper to serve the combined porpemne of 
paper for containing a printed or written communication and an 
envelope or cover for same, also for enclosing articles usually trans- 
mitted by post, Joseph James Macky, Milk-street, London.—19th 
October, 1877. 

4102. A CaiLpren’s Cuarr which can be adjusted to various heights, used 
asa nursery carriage, when separated as a low chair, table, or cart, 
independently also for commode purposes, John Williams Benn, City- 
road, London.--5th November, 1877. 

4164 Improvements in bs tus tor Sawixa or Currinc Woop or other 
suitable material to which the apparatus is applicable, Thomas Jeffery, 
Dorking, Surrey.—8th November, 1877. 

| 86. Improvements in Tick er Guarps or Hou pers, Antonio T: hi 


leti 








4306. Improvements in Sarety VaLves, Robert Chapman And 
Wood-green, dlesex. 
4308. Improvements in Burrixa Sprinos and 


shad thn —" 


Ts for aud oye on and in apparatus employed 
ciueetr, John in apie, idle London. 





parts 
and in the mode of manufacturing the same, Henry Lee Corlett, 
Monkstown, Dublin. 

4314. Improvements in Heex and Tor Prares or Trps for Boots and 

lfred Oldershaw, Leicester, and Joseph Cooke, Birming- 

ham.—17th November, 1877. 

4318. Improvements in mechanism for Stoppiva MacHinerY when a 
sliver or thread breaks or becomes w Van pee —— to drawing 
frames and other machines for — g, spinning, or upon 
threads formed of cotton or o' fibrous materials, Eli Dyson, Little 
Halton, near Bolton, Lancashire. 

4520, Improvements ‘in Account and Memoranpum Booxs, Samuel 
Charles Kingston, Kensington, London. 

4324, Improvements in Stove Ornaments or appliances for screening 

fire- — or fireplaces, Thomas Young, Manchester. 

4326. Improvements in Sewinc Macuines, and in rendering them self- 
acting, Alexander Watkins, Carey-street, London. 

4328. An improved process ‘and apparatus for Uritisixa Mercury for 
obtaining motive power, William Robert Lake, 
London.—A communication from Thornton A. Shinn, Pittsburgh, 
Pennsylvania, U.S. 

4330. Au improved mode of manufacturing Nurs for ScrEw-BoLTs, 
George Greenwood and William Horsfall, Leeds, Yorkshire. 








Frith-street, Soho-square, London 

4202. Improvements in Vatves, Frederick William Shorey, Poplar, 
London. -—- Partly a communication from Joseph Clark, Bussorah, 
Turkish Arabia. 

4204. Improvements in Curck or Stop Vatves for controlling the supply 
of water to steam boilers and other apparatus, and forsimilar purposes, 
Jonas Dalby, Ipswich, Suffolk.—vth November, 1877. 

4212. Improvements in the coustructiou of CaRTs, wagons, lurries, cabs, 
omnibuses, carriages, steam or other locomotive engines, and w: heeled 
vehicles, so as to adapt them for usage on roadway, railway, or tram- 
way, James Wood, Burnley, Lancashire. 

424. Improvements in the manufacture of Gas or Tune Hooks and 
Hovprasts, Thomas Ashford, Birmingham. 

4216. Improvements in Se_F-PROPELLING WINDING and PoRTABLE ENGINES, 
John Chaplin Willsher, Gracechurch-street, London, 

4214, Improved apparatus for Cosine, LocKine, and Untockine the 
Doors of Rattway and other Carriaces, Joseph William Hoddinott 
Bugler Chubb, Hayward’s Heath, Sussex. 

4219. Improved apparatus for Movino and Reoutatina Expansion 
Vatves, Max Alexander Starke, Hirschberg, Prussia.—lvth November, 
1877. 

4220. An yo may Liguip Composition for Extincuisaina Fires, 
William Edward Gedge, Wellington-street, Strand, London.—A com- 
munication from Prosper Rolland, Remollon, France. 

4222. Improvements ip CarBURETTERS, David Egbert Bangs and Welling- 
ton Burnett, Boston, Suffolk, Massachusetts, U.S. 

422:. Improvements in the method of and apparatus for Reoutatine the 
Texsion of the Warp in the Loom, David Sowden, Thornton-road, 
Bradford, Yorkshire. 

4226. Improvements in Perrotzum Lamp Burners, and im the mode of 
admitting the petroleum thereto, Rudolph Ernst Asmis, Berlin, Ger- 


many. 

4227. Improvements in means and apparatus for Removino or DesTROYING 
VecrTaBLe Matters from or contained in wool, woollen rags, or 
woollen cloth, Walter Alfred Barlow, St. Paul’s-churchyard, Lopndon.— 
Tn canons from Jarl Friedrich Gademann, Biebrich-on-the- 

ne. 

4228. Improvements in PLayinc Carps, John Clayton Mewburn, Fleet- 
street, London.—A communication from the Société Hippolyte Lequart 
et Mignot, Paris. 

4230. Improvements in Kritns for burning bricks, tiles, lime, pottery, 
and other articles or materials, and in the preparation of fuel to be 
used in such kilns, William Robert Lake, yaa ny eg 
London.—A communication from Professor Henry Wrigkt Adams, 
Philadelphia, he pte U.8.—12th November, 1877. 

4232. An improved Maewetic Apparatus for ringing bells, operating 
telegraphic and other signals, and for similar purposes, “Geminiano 
Zanni, Highbury, London. 

4234. Improvements in apparatus for CONDENSING the Stream of Sream 
Exoines, Benjamin Sudiow, G 
from William Eli Sudlow, New York, U. 

4236. Improvements iv Pickers for Looms oi Weavino, William Baldwin, 
Colne, Lancashire. 

4240. Improvements in machinery for OptireraTino or CANCELLING 
Postace and other Sramps and Deeps, bank notes and other docu- 
ments, and for impressing upon letters and other documents and 
objects Fr-derick William Fryer and Robert William Head, Exeter, 
Devonskire. 

4242. Improvements in apparatus for Trine Kwsorts in or Kae string or 
other binding material, the same being especially applicable to harvest- 
ing machines for binding sheaves of corn or other cut crops, Thomas 
Robert Hay Fisken, Leeds, Yorkshire. 

4241, An improved apparatus for the Propuction of Opticat ILLUFIONS, 
euled the Praxinoscope, Charles Emile Reynaud, Paris, 

4246. Improvements in BicycLes and other VeLocirepes, Joseph Norman 
Law, Birmingham, and Thomas John Law, Wolverhampton, Stafford- 
shire. 

4248, Improvements in Continvovs Mrtatiic Fenctno, Alfred Julius 
Boult, Liverpool. 

4259. Improvements in Supmarine Torpepors, and in the means for 
propelling the same, Alfred Vincent Newton, Chancery-lane, London.— 
A communication from Henry Thomas Brown, New York, U.S —13th 
November, 1877 

4254. Improvements in Dryino Tea, and in the apparatus employed 
therein, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from John Charles Allen, Cachar, India. 

4256. Improvements in the method of and means for Curmino, CLIPPING, 
or SHeakino Hair, wool, or other like substances, Wiiliam Clark, 
Oxford-street, London. 

260. Improvements in Vetocipepes or other vehicles ropelled by 
manual power, William Atcheson, Montpelier-square, Lo’ ee wn 

4262. Improvements in the FLoortxo of riding schools, training and 
trotting tracks, horse and other repositories, stables and sheds for 
animals, circus rings, athletic grounds, and other like flours and road- 
ways, Joseph Norris, South-stceet, Park-lane, London, 

4264. Improvements in apparatus or machinery for CLEANING TIN, 
Terve, and other Merat PLates, Richard James Hutchings and Thomas 
John, Treforest, Glamorganshire. 

4266 Improvements in EnveLores, Noah Jacobsohn, Berlin, Prussia. 

4263. Improvements in Fasteners and ApJusters for SHUTTERS, 
windows, trunk and other lids, step-ladders, and other purposes, 
Alexander Melville Clark, Chancery-lane, London.—A communication 
from Thomas ee im Rogers, jun., Brooklyn, U.S., and Peter 
Cooper, New York, U.8S.—14th November, 1877. 

4270. Improvements in apparatus adapted to be employed in the manu- 
facture of Fruit Sats, partly eee in the drying of other 
matters, John Nicholson Fleming, Newcastle-on-Tyne. 

4272. Improvements in the manufacture of Ferro-Mancanese and 
nn John Devonshire Ellis, Atlas Works, Sheffield, York- 
8 

4274. Improvements in Sicnats for Raitways, Joe Mackrell, Elland, 
Yorkshire, and George Holroyd, Rastrick, Yorkshire. 

4280. ys in means or apparatus for MeAsurinG Seep and 
other dry goods, John Harrison, Leicester. 

4281. Improvements in Macnetic or Mariners’ Compasses and in orna- 
menting the said compasses, William Hair Haseler, Birmingham. 

4282. Improvements in Rotary Pumps and Motive Power ENGINES, 
Charles Asbury, Balsall Heath, near Birmingham.—Part! 





a a ts in apparatus used in the Distitiation of Coat for 

“th roduction of coke, tar, and ammoniacal liquor, and the utilisation 

of the resulting gases, James Forbes and John Abbott, Old Ford, 
ndon. 


4334. Improvements in ApptyixG Heat to Cuar-KiLys, and in apparatus 
— Brierley Denham Healey, Liverpool. 

4336 ted with CiGaRETTes without mouthpieces, 
Adolph Strauss, ee street, London. 

38. Imp y or tus for Dressine or StRETCH- 
Ino and lnowina 4 Finisnixa Lace and other Fasrics, Leonard 
Lindley, No ham.—19th N: ber, 1877. 

4340. Improvements in Steam ESGives, George Lewis Lambert, Wilford- 

grove, Nottingham. 

4342. Saspeoventents in the method of and apparatus for CoupLine Pipgs, 
George Kershaw Ashworth, Halifax, Yorkshire. 

4344. Improvements in Sewina MACHINES, and in apparatus for applica- 
tion thereto to render them capable of producing a button-hole stitch, 

Charles Powers, Sheffield, Yorkshire and George Perkins and Charles 
Wilson, Manchester. 

4346. Improvements in the manufacture of CaRBURETTED HypRoGEN and 
OxyHyYpROGEN Gases, John Alfred Stephan, Worcester. 

4348, Improvements in STEERING Apparatus, and applicable for starting 
be nes and to hoisting apparatus, Matthew Paul, Andrew Paul, and 

Haythorn, Dumbarton, N.B. 

wit An se i weds ir ns of SuprLyina Arr to Coat and other Mines, 

and aj therewith, John Sturgeon, Crosby, near Liverpool. 

4352, Pe cecenabare in ap) tus or means for LigHTING Cicars and 
Pires, and for other like purposes, Samuel Fry Ralston, Cannon-street 
Hotel, Cannon-street, London.—A communication from John Arthur 
Chandor, New York, U. 8. 

4354. A new or i d form or arrang' it of Bank Cneqve or DRAFT 
for the transmission or a of money, Robert Barclay Allardice, 
Rodney Ledge, Perth » N.B. 

4356. Impr in hinery for Repuctna Meta Bars, William 
Robert Lake, Southampton- buildings, London. — A communication 
from George Joseph Capewell, Cheshire, Connecticut, U.S. — 20th 
November, 1877. 

4358. Improvements in machinery and apparatus Bbed or to Rotary 
Macuines employed in the manufacture of ribbed or plain looped 
fabrics, Thomas Wigfield, Blackburn, Suateg 

4359. A new or improved method or process for DORIDENIEO ATMOSPHERIC 
Air, W Lloyd Wise, Chandos-chambers, Adelphi, London.—A 
communication from Dr. Gustav Adolph Treutler, Blasewitz, near 
Dresden, Saxony. 

4360. Improvements in ImpLemMeNTs for CoLtivatrne Lanp, John Sparks, 
Yapton, near Arundel, Sussex. 

4364. Improvements in "machinery for ScourINnG and Po.tsHine GRAIN, 
William Robert Lake, , London.—A communi- 
cation from John Martin Galt, Sterling, Illinois, U.S. 

4366. Improvements in BoTTLe-STOPPERS, James "Mansley and John Mar- 
a Halifax, Lp ene 

4368. hinery for Guip1nG, OPENING, and STRETCHING 
Fasatos during bleaching, printing, or other manipulations, William 
Birch, Salford, Lancashire. 

4370. Improvements in the Treatment of Hyprocarson Ors for the 
manufacture of gas and of oil for naan and other purposes, George 
Frederick Cornelius, Merton Abbe: _ 

—. Improvements in PARALLEL VicE, "Wilaon Riley, Keighley, York- 
shire. 

4374. its in hinery for Carpinc Enoives, William Brooke 
and “Benjamin Booth, armitage Bridge, Huddersfield, Yorkshire. 

4376. Impr in y for Stranpinc or Ustwistine and 
Teasixo Ropes or twisted fibrous materials, David Pirie and Alexander 
Cable, Dundee, N.B. 

4378. Improvements in the preparation of Doowoop eye Woop) 
or other similar woods containing colouring matter, and the application 
of said prepared wood in certain industrial processes, Joseph Gardner, 
Bootle, Lancashire. 

4380. Imp APHIC PrintinG Frames, and in appa- 
ratus used in connection therewith, Thomas George Hemery, Camber- 
well, Surrey. 

4382. An iepooved construction of Reversisie Seat, convertible also 
into atable, Robert Harrison, Mount Pleasant, Deptford, Sunderland, 
Durham.—2l1st November, 1877. 

4391. Improvements in Locks or Fasrentnos for Raitway CARRIAGE or 
other Doors, John William Cunningham, Southwark, Surrey. 

4892, Improvements in Spinninc Mutes, Eli Crawshaw and Joseph Smith, 
Huddersfield, Yorkshire. 

4394. Improvements in Cicars and CIGARETTES, Jobn Henry Johnson, 
Lincoln’s-inn-fields, London.—A ion from Th Hurl- 
but Babcock, Brooklyn, U.8., Francis Carr Upton, New York, U.8., 

and Samuel Babcock, Middletown, U.S. 

4396. Improvements in Batrery or Macnine Guns, David Patchell and 
Tbomas Kiernan, eee Treland. 

4398. Improvements in Dray Gasmerers, Julius Schitlke, Derliv, Prussia. 

4400. A new or improved mode of Utitisino Otp DouBLE-HEesDED or 
FLANGE-BOTTOMED Rais, Frederick Richard bebe sae eee Wolverhampton, 
Staffordshire, and Benjamin Ford, Bilston, Staffordshire. 

4402. Apparatus for the TRANSMISSION of SOUNDS by Execrricity through 
wires or other conductors, James Alfred Ewing and Fleeming Jenkin, 
Edinburgh, N.B.—22nd November, 1877. 

4404. Improvements in the modes of and apparatus for ATTACHING 
Dravcut ANimMaLs to VeHICLEs, and in the mode of preventing 
accidents when the animals take fright, William Phillips Thompson, 
Lord-st:eet, Liverpool.—A communication from Joseph Garrich, Rue 
de Chateaudun, Paris. 

4406. Improvements in the arrangement of Pracinc the RarLway 
VEHICLES on WHEELS which are not fixed on a common axle, but are 
each fixed to a separate one, Henry Conradi, Lower James-street, 
Golden-square, London. —A communication from Charles Speidel, 
Carlsruhe, Baden, German, 



































in apparatus stor Ol ee LIQUEFIABLE Gases and 
Oteaniignene Varours, and for cooling William Clark, ~ ar 
cery-lane, London.—A communication pony Alexandre Chiandi and 

r Bertrand, Paris,—24th November, 1877. 
4436. Sopvovensants in Invectors and  Exectors, Edward Goodman 


Sheward, Lodge, ——s Surrey, and James Gresham, 
4 Pe Ironwor , Salford, Lancashir ’ 
8. 


An improvement in the cuntietostans of Sores for Boots and Suoegs, 

and ap tus used therein, James Quin, Leyland, Lancashire. 

4440. Improved Rotary Apparatus for giving motion to or receiving 
motion from fluids, ap ——— @ propeller, pump, fan, water-wheel, 
windmill, and aon similar Gane Gerard Wenzeslaus von Nawrocki, 
Koch Strasse, Be y. -A communication from Karl Krebs, 
Vogelsdorff, ws 

4442. Improvements in Banp Sawiyc Macuinery, George Knowling, 
Kingswear, Devonsh: 

44:4. Improvements in the construction of Bospins, Andrew Reid, 
Dundee, N.B.—26th November, 1877. 

4491. Imp mts in the fact 





eof WHITELEAD, Farnham Max- 


4493. Improvements in Cory-siLos, Carl Pieper, Dresden.—A communica- 
tion from August Nagel and Reinhold Kaemp, Hamburg, Germany. 

4495. Improvements in Pavements and their application for advertising 
purposes, Henry Reid, Bexley Heath, Kent. 

4497. ae in the construction of Iron, STEEL, and other Sarps, 
James Humphrys, Barrow-in-Furness, Lancashire. 

4499. Improvements in Heatino Forvaces used in the manufacture of 
iron and steel, David Campbell and James Summerhill, Motherwell, 
Lanarkshire, N.B. 

4501. Improvements in TezaTING Maize for the obtainment of flour and 
other products, and in apparatus therefor, Robertson Blair Robertson, 

w, Lanarkshire, N. 

4503. An improved manner of Prorectixe Gunsoats, torpedo-boats, and 
aimilar vessels from the effects of rifle shot and other projectiles, George 
Vincent Fosbery, Weston-super-Mare, Somersetshire. 

4505. Improvementsin InLayine and DecoraTinc HousEHOLD FURNITURE, 
articles of vertu, and ornament, and other fancy articles and 
and whether made of metal, wood, glass, porcelain, leather, or other 
substances, Sidney Whittmann, Great Marl rough- -street, London. 

4507. Improvements in VenTILaTinc Hats and Caps, Lewis Fairburn 
Marsh, Castle-green, Bristol. 

4509. Improvements in Fiower Vases and Boxes for table and window 
use, Alexander Melville Clark, Chancery-lane, London.—A communica- 
tion from Charles Henry Crater, Oswego, Tioga, New York, U.S.—29th 
November, 1877. 

4511. Improvements in Expanpinc Horsesors and other agricultural 
implements, Crispus Cottis and William Cottis, jun., Epping, Essex. 
4513. Improvements in ARCHITECTURAL and ENGINEERING CoNSsTRUC- 
Tions and MaTERIALs, and in means, modes, and processes connected 
therewith, Thadd Hyatt, Gl dens, Hyde Park, London. 
4515. Improvements in Sprinc Boxes for CARRIAGES and other Locks or 
LatcHes, Samuel Sanders, Falling’s Heath, Wednesbury, Staffordshire. 
4517. Improvements in the construction of Potato DiccErs, part of such 
improvements being applicable to other draught implements, Lewis 

Auguatus Aspinwall, Albany, New York, U.S. 

4519. Improvements in CLosine Sprixcs for Doors or Gates, Louis 
Sterne and James Baird Handyside, Crown Ironworks, Glasgow, 
Lanarkshire, N.B. 

4521. Improvements in Runners of UmBrELLas and Parasois, Thomas 
Warwick, Aston, near Birmingham. 

4523. Improvements in Tramways and in Carriaces for tramways, 
Charles Allarton Edge, Birmingham. 

4525. Improvements in Sucrrits for Looms, Jesse Haddock, Radcliffe 
Bridge, Lancashire. 

4527. An improved Meratiic ELecrric APPLIANCE, Evans Snow, Gilbert- 
street, London. 

4529. {Improvements in ELEVATORS, William Eddington and Sylvanus 
Eddington, Chelmsford, Essex 

4531. Improvements in the manufacture of Giasses for CarRiace Roor 
Lamps, and other lamps. of prest glass manufacture, Henry Greener, 
Wear Flint Glass Works, Sunderland, Durham.—30th November, 1877. 

4533. Improvements in Cases for HoLtpinc Cicars and CIGARETTES, 
Michei Marie Franzini, Regent-street, London. 

4535. Improvements in Direct-acrixe HypRraviic MACHINES forrivetting, 
punching, shearing, pressing, forging, rors on like operations, Ralph 
Hart Tweddell, Delahay-street, 

4537. Improvements in Rais for Sener Packea and other Rait- 
ways, and in the construction of street tramways, George Levick, 
Gateshead-upon-Tyne, Durham, and Frederick Charles Winby, South- 
grove, Cardiff, Glamorganshire. 

4539. Improvements in or appertaining to Bicycies, and in the mode of 
any Dad steadying the same, applicable also in part to tricycles and 
other d-pro — or guided vehicles, Joseph Payne Kershaw, 
Widnes, Lan: 

4541. inne ‘in VentTiLators, James MacLauchlan Dobson, 
Glasgow, N.B. 

4543. An improved mode of TRANSFERRING GREEN Bricks and TILEs 
from the Currine TaBLe to the Hacks or Dryine Sueps, Charles 
Henry Murray, Loman-street, Southwark, Surrey. 

4545. Improvements in SEwine MacHINES, Edward Thomas Hughes, 
Chancery-lane, London.—A communication from Messrs. Tunker ana 
Rub, Carleruhe, Baden, Germany. 

4549. improvements in self-acting apparatus for VenriLaTine the Cases 
of Mitistones, Henry Bernoulli Barlow, Manchester.—A communica- 
tion from William seck, Bockenheim, near Frankfort-on-the-Maine, 
Germany. 

4553. Improvements in Drepecixc Macuines, John Keith Rennie and 
George Banks Rennie, Holland-street, Blackfriars, Surrey. 

4555. Improvements in the method or process for Licutinc Gas Lamps or 
Buryers by hrm cm and in apparatus employed therefor, Alexis 
Voisen, Rue 8t. F; 

4557. An improvement - Dixner and other Prates, Thomas Thorns, 
a Surrey. —Ilst December, 1877. 

4561. s in hinery for Hackiine Fiax and other fibrous 
cthstebees, George Horner, Belfast, Ireland. 

4565. Improved means of Drivixe Lieut Macutnes, such as those used 
for sewing, embroidering, and the like, Sigmund Louis, Newgate- 
street, London.—A communication from Camuile Doguin, Louis Isaac, 
and Simon Haas, Rue du Sentier, Paris. 

4567. An improved apparatus for Movinc Raitway VEHICLES, Henry 

Conradi, Lower James-street, Golden-square, London.—A communica- 
tion from Hermann Borgstaiiler, Hofstede, near Bochum, and Gottlieb 
Ludwig Briickmann, Durtmund, Germany. 

4569. Improvements in RaILway CARRIAGE voup.tnes, Robert Humphrey 
Marten, Hanbury-road, Clifton, Gloucestershire. 

4573. An improved machine for Lintne, CoveRING, or Facrnc MILLBoaRD 
or PasTEBOARD with Paper or other material, and for similar purpses, 
Heinrich Pitzler, Duren, Germany. 

4575. Improvements in SHARPENING Fires and other too! Is, Alfred 
Vincent Newton, Chancery-lane, London.—A communication from 
Benjamin Chew ‘Tilghman, Philadelphia, Pennsylvania, U.S. 

4577. improvements im machinery for TREATING GRAIN and GRAIN 
Po John August Arnold Buchholz, Colne Valley Ironworks, 











y- 

4408. Improvements in Screwinc MAcuHINERY, James Geoffrey Coch 
Manchester. 

4410, An improved 
Borers, John R 
Staffordshire. 

4412. Improvements in the construction of E:rcrric Lames, Ferdinand 
Henry Ziffer, Manchester. 


1 apparatus for Recutatine the Dampers of Steam 
i and Steph Robi , Westbromwich, 








— from Thomas Henry Asbury, Philadelphia, U.S. pis By November, 

18 

4286. Improvements in Treatiye Excreta, House Rervuse, and Srwace 
S.upce to obtain manure and other useful products therefrom, and in 
arrangements and apparatus to be employed therein, John Howard 
Kidd, Wrexham, Denbighshire. 

4288. Improvements in Hypravtic 1 Carenann, Andrew Betts Brown, 
Rosebank wana vig 3 poner meg N.B. 

4290. Imp) used in Packine Suaar or other 
granular or Sewaedel material in nae or other holders, Abram Lyle, 
sen., Greenock, Renfrewshire, N.B. 

4292. improvements in Pumps for ships and other purposes, and in 
acd for working the same, Edwin Sanders, Water-street, Liver- 





poo! 

4294. Improvements in the process of Weavine Coacu Lacs, Robert 
Stone, Derby. 

4296. An improved DousLe Putiey Bock with load-su: action, 
applicable also for other useful purposes, Joseph Gee, Loughborough, 
Leicestershire. 

4298. Improvements in Brickmakina Macuinery, Thomas Constantine 
— Leeds, Yorkshire. —16th Cre 1877. 

n inery apparatus for PLEatine and 
MAKINO-UP MILLUNERY and other Tannen, Robert Davies and Edwin 
Whitehall, Nottingham. 
4302. A new or improved Core © or x Lane, Frxer for railway trucks and 
James Henderson, Stirling, N.B. 

4304. Improvements in oane Pumps, and in Vatves for auto- 
matic railway brakes, part or parts of which improvements is or are 
a — for other purposes, John M‘Innes, G w, Lanarkshire, 








4414. I in Furnaces, John Jex Long, Glasgow, Lanark- 


shire, N.B. 

4418. Improvements in TeLerpHony and TELEPHONIC Apparatus for 
transmitting or causing sound by means of the electric current or 

currents for the pu _—.- of conseying messages and other useful 

yozroees, Theodor Wiesendanger, De Foe-road, Stoke Newington, 

ndon. 


4420. Im provements in means or apparatus for CARBURETTING and Puri- 
eon AL Gas, John Frederick Gustav Kromschréder, Walthamstow, 


4422. Improvements in the manufacture of Stee: and in the lining of 
Bessemer convertors, Sidney Gilchrist Thomas, Queen’s-road Villa, 
Queen! ’s-road, Battersea, Surrey.—23rd November, 1877. 

4424. Imp in and ted with the Sare Krerine and 
Transit of Horses and other animals in sailing vessels or steamships, 
and in the means or arrangements of apparatus and mechanism 
employed therefor, James Henry Small, Glasgow, Lanarkshire, N.B. 

4426. att pa in Fornaces and Borers, William Lawrence, 
wane g-hill, London. 

27. Improvements in the Fixine of the Wuest Banpaces on wheels of 

“Feitlont vehicles, Hsnry Conradi, Lower James-street, Golden-square, 

London.—A communication from Gustav Schiiphaus, Dortmund, West- 





phalia, Germany. 

4428. Improvements in the construction of Furnaces, Alfred Robert 
bag and Richard Fab wen Leigh, | Lancashire. 

4430. in the of Cravats, Louis Emile Picard, 
Boulevard St. Denis, 





Paris. 
4431. Improvements in Jos or CoNNECTIONS for CoNNECTING JACKS to 
JaCKHOOKS employed in weaving, Enoch Openshaw Taylor, Marsden, 


and application of Exxcrric 


near Huddersfield, Yor! 
4482, I ts in 


‘Suis 
pro e Pp 








» Essex.—3rd December, 1877. 
4581. Imp’ ts in VENTILATING Buripines, and in the means or 
apparatus to be employed therefor, Robert Edwin Villiers, Westminster 
Bridge-road, Lambeth, Surrey.—4th wecember, 1877. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


4620. Improvements in Carriace Sprines, John bea Armstrong, 
bag have on Ontario, Canada. —6ta December, 1 

4639. in the fact of the CLora Bist as sergo- 
de-bertien, David Hitchen, Prospect House, Halifax, Yorkshire.—7¢th 
December, 1877. 

4641. Improvements in the construction and arrangement of the 
InTERNAL Fittineas of Raibway CaRriaGEs, Francis M‘Donald Robert- 
son, Hurst House, South Croydon, Surrey.—7th December, 1877. 

4654. "Improvements in Be se Guiass Spnapes or Covers for 
Piants, Martin Benso’ buildi London.—A com- 
munication from epee i. Pardessus, New York, U.8.—S8th December, 
1877 











Patents on which the Stamp Duty of £50 has been Paid. 
—- Raitway Sionats, Austin Chambers, Marylebone-road, London.— 
12th 1874. 
4321. REFRIGERATING Fee nag! ng Haseltine, Southampt 
ings, London.—15th December, 1 
4354. STEAM — Frederik, ye Paget, Adelphi, London.—17th 


DHuvild. 





December, 
4281. ‘aaa William Wasteneys Smith, Newcastle-on-Tyne.—12th 
December, 1874. 


4283. Lo eg Henry Johnson, Lincoln’s-inn-fields, London.—12th 
December, 1 


4289. Cntken Wess and Grain, Richard Chambers, Bow, London.— 
12th December, 1 


1874, 
4307. BuTTER Caszs, &c., Henry Julius Allcard, Rood-lane, London.—14th 
December, 1874. 


4378. Sream Borers, William Cunningham Lang, Liverpool.—19th 
December, 1874. _ 
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4300. Sicnatiinc, John Thomas Gent, Lei —lith ber, 1874. 

4305. Treatine Sewace, &c., Henry Young Darracott Scott, Ealing, 
Middlesex —14th December, 1874. 

4388. Crtinpers for Exouves and Pumps, William Robert Lake, South- 
ampton-buildings, London.—2lst December, 1874. 

4419. Sarery Vatves, John Addy Hopkinson and Joseph Hopkinson, 
Huddersfield. —23rd December, 1874. 

Recrprocatinc Presses, William Stevens, Northampton.—125th 
December, 1874. 

4323. Sarety VaLves, James Jordan, M: .— 16th , 1874. 

— Datvinc Paintinc Macuines, John Ward, Belfast.—l6th December, 

74 

4352. Sream Borers, George Weir and James Weir, Glasgow.—17th 
December, 1874. 

4353. Sprxnine and Dovsiine Corron, &c., Samuel Rowbottom, Glossop. 
—l7th December, 1874. 

4358. Movtpine Tooraep Wa#ExELs, William Edwin Heys, Manchester.— 

7th December, 1874. 
a — Twines, &c., George Good, Lopen, Somerset.—18th Decem- 
> 74. 


4431. Connectine Jacks To Jack-HooKs, Enoch Openshaw Taylor, 
Marsden, York,.—24th November, 1877. 

4439. ApsusTaBLe Bens, &c., William Martin Green, Kentish Town, and 

Jack, Stoke Newington, London. 
4442. Banp Sawine Macuinery, George Knowling, Kingswear, Devon.— 
November, 1877. 

4455. Ovens, John Tomlinson and Robert Arthur Tomlinson, Man- 
chester.—27th November, 1877. 

4491. Wuite Leap, Farnham Maxwell Lyte, Savile-row, London. —20th 
November, 1877. 

4535. Direct-actinc Hypravtic Macutnes, Ralph Hart Tweddell, West- 
minster,—1st December, 1877. 

4575. Suarrenine Fives and Toots, Alfred Vincent Newton, Chancery- 
lane, London.—A communication from Benjamin Chew Tilghman. 
—8rd December, 1877. 

4620. CaRRIAGE Sprinas, John Belmer Armstrong, Wellington, Canada. 
—tth December, 1877. 

4639. CuroTs, David Hitchen, Halifax. 

4641. Rattway CarriaGe Fitrinas, Francis McDonald Robertson, South 
Croydon, Surrey.—7th December, 1877. 


Sanit Dy hy 











Patents on which the Stamp Duty of £100 has been Paid. 


8319. Trave.Linc SHeers or Wess, &c., Archibald Sandeman, Tullock. 
—19th December, 1870. 
8289. Sinceine Prece Goons, James Worrall, Manch 


All yon ha an interest in o g any one of such applications 
| should leave in writing of their objections to such application at 
| the office of the Commissioners of Patents within twenty-one days after 
| date. 


at 





—15th December, 


1870 
3865. Economisine Furi, Andrew Bell, Honley, York.—24th December, 
0. pg ata) | List of Specifications published during the week ending 
8293. capes Seek, Matthew Mirfield and John Scott, Bradford.—16th i 15th December, 18'77. 


er, 1870. 
. 1430, 2d.; 1516, 6d.; 1767, 10d.; 1785, 2d.; 1835, 6d.; 1848, 2d.; 1849, 6d.; 


| iia 


3296. Ick Maxine Macurnes, &c., John Gamgee, Great Winchester-street- 





buildivgs, London.—16th December, 1870. 850, 2d; 1851, 4d.; 1852, 2d.; 1854, 6d.; 1857, 6d.; 1858, 4d.; 1861, 2d.; 
1862, 6d.; 1863, 6d.; 1864, 4d.; 1866, 2d.; 1867, 2d.; 1869, 2d.; 1872, 2d.; 

ass, o4.; 1874, ¥ 1875, 2d.; 1876, 6d.; 1878, 4d.; 1879, 6d.; 1880, 6d.; 

$1, 2d.; 1882, 6d.; 1884, 4d.; 1885, zd.; 1886, 6d.; 1887, 6d.; 1888, 6d.; 

Notices of Intention to Proceed with Patents. 1889, 2d.; 1890, Qd.; 1891, 6d.; 1892, 6d.; 1893, 6d.; 1894, 6d.; 1895, 2d.; 

.. | 1897, 6d.; 1898, 4d.; 1899, 2d.; 1901, 2d.; 1902, 4d.; 1904, 2d.; 1905, 2d.; 

4417. Coane BETWEEN PassENGERS and Gvuakrps, Henry Morris, | 1906, 2d.; 1907, 2d.: 1909, 6d.; 1910, 2d.: 1911, 6d; —— 6d.: ae 2d: 
Be gweinny d » 2d.; » 6d; . Ll, 6d.; » Od.; » 2d; 
. | 1916, 4d.; 1917, 4d.; 1918, 6d.; 1919, 4d.; 1920, 4d.; 1923, 4d.; 1924, 6d.; 

4419, Bonixo Coat, &c., John Patterson, Kensington Gardens, London. | 995, 24; 1928, 2d.; 1929, 2d; 1936, Gd.; 1942, 6d.; 1943, 6; 1944, 20; 
— > 160%. | 1945, Gd.; 1947, 6d.; 1948, 6d.; 1949, 4d.; 1951, 2d.; 1953, 4d.; 1954, 6d.; 
4425. Roiine, &c., Bars, John Farmer, Glasgow.—24th November, 1877. | 4 * }o84 > 088. 2 080 9a, 1075" - 5 * grag’ . 
, mies och, Kangien, and dein 1958, 4d.; 1964, 4d.; 1968, 4d.; 1969, 2d.; 1975, Sd.; 2082, 2d.; 3538, 2d.; 


4457. SupporTinc PoTTERYWARE, 
Ed Fenton, Staffordshire.—27th November, 1877. 
4502. Batinc Corto, Sydney Pitt, Sutton, Surrey.—A communication 
from Leslie Belden.--29th November, 1877. | 
= eo Currs, &c., Edward Russell Morris, Birmingham.—23rd 
‘uly 1877. 


8589, 6d.; 3680, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
2967. Securnrinc Borr.e Stoppers, John Donald McBane, Dalston, Mid- | Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, South- 

dlesex.—2nd August, 1877. | ampton-buildings, Chancery-lane, London. 

2995. Wurps, William Shammon, Birmingham. | 
2997. Gatvanic Batreries, James Coxeter and Samuel Joseph Coxeter, 

Grafton East, Middlesex. | 
3001. Rattway Sicnacs, William Manston, Stratford New Town, Essex. | 

—Tth August, 1877. 

3011. UniversaL Sypuon Pomp, Henry Conradi, Lower James-atreet, 








ABSTRACTS OF SPECIFICATIONS. 


: i, Prepared by ourselves expressly for THE ENGINEER at the office oy 
a, London. — A communication from Gustav Joachim Her Majesty's Commissi of Patents. 
3016. VENTILATING Apparatus, David Crossley, Brighouse, York.—Sth | re Res 
August, 1877. | 1142. Sewixc Groves, &., A. M. Clark.—Dated 22nd March, 1877.—(A 
3027. Sropperine Borrves, &c., John Carter and James Edward Carter, communication.) 18. 
Halifax. This comprises making the lever which carries the feed wheel so as to 


3030. UnaLTERABLE CueQues, Henry Pottin, Paria. 

3036. LaNp-cLeantnGc, CULTIVaTING, and Harrowinc Macaine, John 
Davis, Hempton, Oxford. 

a Grain Into Frovur, &c., William Gibson Brodie, 

iw. 

3041. Screw Botts, Screw Sprnpies, Axits, &c., Thomas James Smith, 
Fleet-street, London.—A communication from Emile Monnier.—9th 
August, 1877. 

3048. Currine Screw TureEaps, &c., Gerard Wenzeslaus von Nawrocki, 
Berlin.—A communication from Carl Johann Friedrich Neuber and 
Johann Carl Julius Vernimb. 

3052. VenTiLators, George Livermore Shorland, Manchester. 

3054. Voxcanisine Caottcuouc, Richard Dorendorff, Manchester.—A 
communication from Carl Wilhelm Julius Blancke. 

3057. Securrne ToorHep Wire in the Perirpuery of Carpino, &c., | 
Crixpers, John Henry Leather, Cleckheaton. 

. Heatine the Frep-waTer of Steam Boilers, Thomas Jones, Man- 


= within the machine frame, and permit of holding the work with 
th hands ; operating it with a cam which causes the feed wheels to be 
seps intermittently ; a needle guide with shoulder to support the 
work above the feed against the point of the needle, groove for the 
needle, and horizontal flange to form a guide to the edge of the work ; a 
needle carrier bent semicircularly and embracing the eccentric ; a thread 
nipping device on the needle carrier acting intermittently (it makes the 
needle as it rises throw out a loop for the looper to seize, and nips the 
thread as the needle enters the work); passing the needle thread perpen- 
dicularly through the needle carrier; three arrangements of feed jaws 
in which the two jaws are connected and uperated by the same cam, &c.; 
a device for detaching the leather from one of the feed jaws (when 
adherent), by pressure of the other jaw ; obtaining three vibratory move- 
ments in the looper with one spriug, or two vibratory movements and 
one sliding movement without a spring, &c. 


1192. Kxyirrinc Macuines, W. H. Abel.—Dated 26th March, 1877. 8d. 
This consists in combining a latch needle knitting machine and a 
| narrowing mechanism ; a single driving shaft passing through the frame 
actuates both mechanisms alternately by means of cams and a crank 
shaft (the driving shaft being automatically moved endwise first in one 
then in the other direction, by means of a pattern wheel operated by a 
ratchet and paw! device, and which moves a shifting block in one of the 
| standards, so as to bring it opposite two cams alternately, one of which 
brings the knitting mechanism into action and throws the narrowing 
| mechanism out of action, while the other does the opposite). The knitting 


iter. 

3062. Extractinc Goip Nuacets, &c., Ernest Bazin, Paris. 

3065. Axe Bearines of Bicytes, James Douglas, Coventry. — 10th 
August, 1877. 
71. Maxine Ice, Edward Griffith Brewer, Chancery-lane, London.—A 
communication from Albert Albertson. 

3073. ExtincvuisHine Sparks from Encines, &c., Frank Wirth, Frank- 
fort-on-the-Maine.—A communication from Rudolf Wolf and Arminius 


Rauschenbach. mechanism comprises two sinker bars in connection with latch needles 
3074. Lapigs’ Dress Suspenpers, Henry Halladay, Birmingham.—llth | sliding transversely on a needle bar, and covering points. The sinker 
August, 1877. | bars are operated by different cams for narrowing; in the mechanism 
3100. Rearixc and Mowrse Macuines, James Edwin Phillips, Grantham. | for this, covering points nounted on blocks which slide on a rocking bar, 
—l4th August, 1877. | are arranged to work in connection with latch needles; each has a vertical 


3115. TreaTinec Resipves of Wine, &c., Frank Wirth, Frankfort-on-the- 
Maine.—A communication from Franz Dietrich and Guido Schnitzer. 
—l15th August, 1877. 

3117. Uritisinc Resipuary Farrnaceous Sczstances, Frederick Irwin, 
Newcastle-on-Tyne.—l6th August, 1877. 

3152. BREECH-LOADING FIRE-aRMs and Orpnance, John Henry Johnson, 
a s-inn-fields, London. — A communication from Edwin A. shank on the back past ; the ie < the tubular shank coming in 

3154. Lockyuts, Arthur Youngman Jacobs, Sheffield.—18th August, 1877. | pepe ear 4 yay acre want) til it etme pmo the | A waghe pon Bs merg 

7. oes — Cone, Alanases Hasee Clark, Chancery- | when the face of a spring in the shell of the front part - ated the detent 
jun. —20¢h to a auton Sreun jamin Franklin Grayson, to enter the shouldered part, cvcuring the solitaire. To disconnect, the 

3169. — — Siewais, Charles Thomas Starley and Henry - ae: wm aenthasseieal within 4... veo ea eee 
Triggs, yu je | ‘ . 

Y 14°76. Praitine Fasrics, W. Wilson.—Dated 16th April, 1877. 8d. 

3170. AvromaTicaL Kixpier for Exrecrric Licuts, Louis Denayrouse, This relates to a plaiting attachment for sewing machines, consisting 
of a lever pendent from a fixed bar at the side of the head, and bavinga 
plaiting blade jointed at its lower free end, so as to oscillate vertically on 

| a horizontal binge pin (a helical tension spring keeps the front edge of 

| the blade always depressed). An adjustable arm on the boss of the lever 
is actuated by tappets moved by a pawl and ratchet arrangement. ain 
| a plaiting or kilting machine is arranged to be worked independently of 
| a sewing machine ; it also comprises tappets, with an adjustable arm and 

3285. Mixisc Tea, William Harvey, Royal-road, Kennington Park, | knife blade for varying the width and fulness of the plaits. 
Surrey.—29th August, 1877. | 147'7, FasTeNIncs FOR THE MovaBLe Enps on Sipes or RaiLway 

3621. ANNEALING Forwaces. John Lysaght and Christopher James, | Wacons, J. Pickering.—Dated 16th April, 1877. 6d. 

Bristol. —27th September, 1877. | This consists of a pair of hooks turning on centres on the lower part of 
3640. Propucine Cotours, &c., George Hand Smith, South Kensington, | the immovable sides or ends of the wagon, so that when the movable 

London.—29th September, 1877. | end or side is shut the hooks fall over the ends of a bar fixed to the end 
3671. Street Tramways, Charles Henry Beloe, Liverpool.—2nd October, | or side, In another arrangement links on the immovable side or end 
1877. ‘ turn over rounded projections on the bar of the movable part, and are 
3727. Prixtinc Trape Marks, &c., Nicholas Sherwood Symons, Man- | fixed with pins. 
chester.—8th October, 1877. 1481. Manavvrine Suips, J. 8. Russell and H. Lumley.—Dated 16th April, 
3761. Recisrerinc Fares, &c., Johann August Stanislaw Biernatzki, 1877. 6d. 

Hamburg.—A communication from Friedrich Wilhelm Nedler.—10th The lower stern part, with propeller, is made separate from the middle 

October, 1877. ? i | body and can be turned on a pivot to present an oblique surface. The 
3971. Runners for UMBRELLas, &c., Thomas Widdowson, Sheffield.—27th | stern part is made with circular lines to fit into corresponding lines in 

1877, the other. The rudder turns with the turning part and adds to its 
power. The parts of the propeller shaft are connected by a universal 
joint to suit the turning. 

1482. Maxixc Larce Wrovout Iron Girpers, W. Arrol.—Dated 16th 

April, 1877. 8d. 

This relates to arrangements for building of whole girders, or the upper 
and lower members thereof on their sides or edges, with shaping and 
retaining blocks and crown bars and bolts for holding the plates together 
on the top of foundations while being bored; also the use of multiple 
and radial travelling drilling machines traversed on rails laid parallel to 
the girder, for boring the rivet or bolt holes ; use of improved band 
criving gear to actuate these machines, dc. 

1483. Woopen Boxes, J. W. Wilson.—Dated 16th April, 1877. 8d. 

This relates to boxes made of strips of wood bent circularly, The wood 
is bent on an outer metallic backing fastened to a metallic spindle and a 
sliding frame. One end of the wood is jammed in a notch in the spindle, 
which is then revolved till the wood is coiled enough to retain an over- 
lapping cylindrical form when released. The wood cylinder is then 
placed on a core recessed at the top to receive a tongue, which forms part 
| of a clip appliance. While pressed on the core by jaws held by spring 
| levers + is put in at the overlapping joint. Theu the clip appliance is 
pushed over and under the joint ; on the outer side of the joint it has a 
wedge which is forced into the framework of the clip(the tongue having 
been entered into the recess). The cylinders are placed on a revolving 
apparatus to dry. The covers and bottoms are made of wood bound by a 


slot which fits over the hook of a latch needle, and each latch needle has 

| a slot in its upper side between the latch and hook for the points of the 

covering ts toenter. The thread guide carrier has a variable inter- 
it 4 i it, &e. 





1451. Sourraines, &., J. G, Rellason.—Dated 13th April, 1877. 64. 
The front part has a shank with detent which is pushed into a hollow 


= Suppiyinc Fue. to Fornaces, Charles Smith, Burnley. — 21st 

ugust, 1877. 

3236. Wei. Srvxixc, Alfred Le Grand and Robert Sutcliff, Bunhill-row, 
London.—25th August, 1877. 

3276. Propertinc and Rerarpinc Tramway Cars, William Clark, 
Chancery-lane, London.—A communication from John Bleeker Tibbitts. 
—28th August, 1877. 





4112. Gas Burners, George Bray, Leeds.—5th November, 1877. 

4129. PaRaien Vices, William Smith, David Marks, and William Alfred 
Midgley, Keighley.—6th November, 1877. 

4145. = Bens, Coucues, &., Richard Hunt, Liverpool.—7th Novem- 


er, 1877. 
= ee Robert Henelade Courtenay, Brighton.—10th Novem- 
r, 1877. 
4230. Brick Kitws, &., William Robert Lake, Southampton-building 
London.--A communication from Professor Henry Wright Adams, 
4242. Tyine Kyorts, Thomas Robert Hay Fisken, Leeds.—13th November, | 





M.A.—12th November, 1877. 


1877. 

4254. Dryinc Tea, Jobn Henry Johnson, Lincoln’s-inn-fields, London.-— 
A communication from John Charles Allen.—14th November, 1877. 

4291. Measurine Cuiora, &c., Peter Jensen, Chancery-lane, London.—A 
communication from Nils Moden.—16th November, 1877. 

4300. Pieatine, &c., Robert Davis and Edwin Whitehall, Nottingham.— 
17th November, 1877. 

4326. Sevr-actinc Sewrya Macuines, Alexander Watkins, Carey-street, 





London. 
4334. ae Heat to Cuar-KiLys, Brierley Denham Healey, Liver- 


pool. 
a fame Lace, &c., Leonard Lindley, Nottingham.—19th Novem- 


4365. VENTILATING Sips, James Munro, Seaforth.—2lst November, 1877. her vi 
4389. Courtine Encine Ax.es, James Atkinson Longridge, Victoria- | tin or other rim. 
street, Westminster. | 1484. Screw Nots, A. B. Harris.—Dated 16th April, 1877. 
4393. Empossinc Fasrics, John Henry Boddy, Leeds. 
4398. Dry Gas-MeTeRs, Julius Schitilke, Berlin. 
4403. TreaTinc Tza, William Geeves, Charlton Kings, Cheltenham.—22nd 
November, 1877. 
ee Alfred Robert Thorpe and Richard Nuttall, Leigh, 


6d. 

The uut is made in two part, one part having a slot on the inner sur- 
| face to receive a raised feather on the other part. A staple or keyway is 
formed on the opposite inner side of the nut, and when the two halves 
have been screwed on together, a tapered key is inserted between the 
| halves to divide the same and jam the screws. A dovetail joint may be 


‘ in place of the raised feather. 





1487. Woxkine Rartway Sienats, J., F. W., and W. W. Brierley.—Dated 
16th April, 1877. 6d. 

This is a compensating arrang t for temperature. The long wire 
from the signal post is connected toa chain which passes over a chain 
wheel, cai hak a terminal pendant weight. The signal hand lever is 
connected by a rod to a weighted lever ted loosely on the same axle 
as the chain wheel ; and this lever is secured to a small tumbling lever 
having « conical pin which takes into any one of a series of holes on the 
side of the chain wheel. A guide is attached to some stationary part of 
the frame, and sv arranged that when the signalman pulls over or puts 
back his hand lever, the small tumbling lever comes against or is dis- 
engaged from the fixed guide, and is forced back or forward, thereby 
removing the conical pin or inserting it into one of the holes on the chain 
wheel, and so releasing or attaching the latter ; when it is disengaged, 
the pendant weight causes it to take up any slack, 

1488. a Aurirerovus Sanps, &c., BE. Bazin.—Dated 16th April, 
1877. . 

This consists in use of an immersed circular rotating washer (preferably 
in the form of a spherical pan), from which the barren matters are expelled 
under water by centrifugal force. 

1490. CLoc Sours, J. 8. Robinson and J, Smith.—Dated 16th April, 1877. 








1s. 

This relates to improvements on No, 3442 of 1875, viz., use of a multiple 
stencil plate for marking out the soles; a horizontal clamping arrange- 
ment whereby two soles are operated on at each traverse of the cutter ; 
hollowing out the sole by causing the cutter to operate first on one side 
then on the other; and (for finishing) endless bands covered with 
powdered glass, emery, or the like, and with a section corresponding to 
the shape of the foot to be finished (ordinary rollers being used), or 
parallel in section (the rollers being formed of the shape referred to). 
1491. Crusuino Orgs, &., G. H. Harris and W. Rounsivell.—Dated 16th 

April, 1877. 6d. 

The stamp head is formed so that the material to be crushed can be 
supplied through orifices within the external periphery, or through 
indents init. It may or may not have a renewable face. 

1492. Treatine Sucar Cang, B. Hunt.—Dated 17th April, 1877,—(4 com- 
munication.) 6d. 

For pulping the sugar cane a drum is used with segments of saws 
mounted obliquely on it; sometimes these saws are separated by other 
saws placed in the direction of the axis or inclined thereto ; sometimes 
the oblique segments are inclined alternately in opposite directions. 
For extracting the juice a pressure of 458 lb. to the square inch is first 
applied (in steam or hydraulic presses) ; the “ cane- ” is then broken 
up by a triturator, and after treatment with steam, is pressed in presses 
similar to those for making bricks, agglomerating coal, dust, &c. 


1495. Disp.ay or Suow Bi11s, &c., C. J. and F. &. Guy, and W. H. Dale 
6d, 


—Dated 17th April, 1877. 
Hinged flaps, arranged to fold together, are divided by beads to form 
spaces for presenting the bills. The lower parts have racks er pockets 
for books, newspapers, &c. The flaps may be grooved, and panels or 
portions slidden in or out. 
1502. Inx Borrties, P. W. Ferguson.—Dated 18th April, 1877.—(Not pro- 
ceeded with.) 2d. 

This is a bottle having several tube mouths (with shields), for several 

persons to dip their pens in. 


1503. Dup.ex Pumping Encixes, W. Morgan-Brown.—Dated 18th April, 
1877.—(A communication.) 8d. 

This consists in use of a system of links or connections between two 
pumping engines (capable of being worked independently), whereby each 
engine may be made to actuate the valves of the opposite engine, or its 
own valves and those of the opposite engine ; also movable valve seats 
for the auxiliary valve, and a piston posed of a threaded hub, cone, 
segments, and expavsion ring, all inside the packing. The expansion 
ring is moved uniformly from the centre of the piston. 

1505. Merattic Carrripce Sue.is, W. Morgan-Brown.—Dated 18th 
April, 1°77.—(A communication.) 4d. 

This shell has an exte-ior body of brass, and a rolled or drawn interior 
lining of copper. 

1508. Joints ror Rartway Rais, &c., W. RK. Lake.—Dated 18th April, 
1877. —-(A communication.) 8d. 

This relates partly to improvements on No. 2366, of 1869, and especially 
to use of clips or sheaths of metal passing under the joint, and having a 
hole or holes to let out sand or dust that may fall between the rails ; also 
fish-plates, external to the clip, and longer than it, to permit of extra 
bolts (also in some cases with their ends wider than their central por- 
tion); the permanent retention of the screw bolt or nut is insured b 
combination of a completely cut screw thread on or in the one part, wi 
one incompletely cut on or in the other. 

1509. Weavine anv Sewixeo Fasnics, J. Dabert.—Dated 18th April, 1877. 
6d. 





The fabric as itcomes from the weaving machine is subjected to a 
sewing machine with multiple needles, which incorporates with it in 
straight or sinuous lines, a thread of textile material, which may be dif- 
ferent from those of the fabrics; thereafter the pulling, bleaching, dyeing, 
sizing, &c., are done. The fabric while in progress through the sewing 
machine is transversely displaced by means of racks or the like ; it is fed 
by an arrangement of cali rollers. : 

1510. Curtine Loar Sucar, W. K. Illingworth and W. Walkington.— 
vated 18th April, 1877. 6d. 

The loaves are first sawn into slices by a system of vertical saws (the feed 
gearing being operated and disconnected by a self-acting motion, and one 
loaf being fastened in a second vice while another is being sawn); then the 
slices are passed on a wire belt between two perforated outlets of a steam 
pipe, to make the surfaces brilliant again, then between two fans to be dried; 
then they are precipitated between a pair of compound rollers, formed of 
a series of wheels, each wheel having a circular knife, and several longi- 
tudinal cutting ridges ; these wheels are loose endwise of the axis, allow- 
ing for expansion of the slices while being cut. 


1517. Wrxpow Firrinas, A. J. Baker,—Dated 19th April, 1877. 4d. 

This consists in placing the bead or rebate with the hinge on which a 
swing sash is mounted on the inner side of the sash and frame, and dis- 
pensing with the ordinary beads and stops, so that the sash can be 
opened to any angle for ventilation or cleaning. 


1518. Inon anp Sreet, A. Frykman.—Dated 19th April, 1877. 

In the first of two methods of converting, here described, the melted 
iron in the puddling furnace is subjected firstto a strong current of air 
through a rake, which is simultaneonsly moved by a steam or compressed 
air piston with which it is connected (the cylinder is mounted on a 
movable frame); next, chemical re-agents, volatile and unvolatile, are 
injected through the rake, as also carburetting or oxidising substances, 
and spiegeleisen, &c., where necessary. In the secund method, the iron 
is exposed in a furnace to an aiternative action of oxidising and deoxi- 
dising currents of gases, and at the same time to chemical re-agents of 
gaseous and solid nature (the impurities combine with these re-agents 
and they leave the furnaces as slag or gases). Then conversion proper is 
effected by admission of oxidising agents, combined with a powerful 
working of hollow rakes or tires, then the metal is exposed to a strong 
current of deoxidising gases. 

1519. Rottine anp Impressine Screw Botts, C. Fairbairn,—Dated 19th 
April, 1877. 6d. 

This consists in the use of rings, discs, or rollers, in the impressing 
edges of which are cut grooves of the required pitch and at an angle less 
than is required for the screw threads on the bolt blanks; the comple- 
ment of the angle is made up by setting the rings, &c., to the proper 
inclination by adjustment of their axes, 

—— a a Crorus For Spinnina, &., S. Worth.—Dated 19th April b 
1877. 6d. 

This consists in punching or cutting out a certain number of the weft 
threads at intervals, to form square holes for the spindles. Ayain, the 
cloths are woven by means of a jacquard machine fitted to a small ware 
loom, and with either one or two shuttles. 


1522. Wrxpine anv Sertino Keyiess Timexerrers, H. Stuart and G, 
Daniel.— Dated 19th April, 1877. 6d. 

This comprises a stem free to turn and to slide out and in, also an 
annular wheel with inside and outside teeth. In the ordinary position, 
the inside teeth take into the teeth of a wheel geared to the fusee, an 
the watch is wound by turning the stem, which has at its inner end a 
small toothed wheel that takes into the teeth of the annular wheel. 
When the stem is depressed the annular wheel slides towards the centro 
of the watch, and the outside teeth come into gear with those of a 
wheel on the arbor carrying the minute hand; the hands can then be 
set by turning the stem. 


—_ Toots ror Cortina Tenons, W. King.—Dated 19th April, 1877 


This consists in the use of three cutters fixed in a line, the side ones 
adjustable to the size of the work required, and having their inner sides 
shorter than their outer. he cutting edges are at an le of about 
30 deg. to the vertical of the tool when in position, and bevelled on the 
back side ; the inner edges also are grooved to prevent their tendency to 
spread, and neutralise the pressure on the outside cutters. The centre 
cutter is removable, so that a single tenon can be cut as well as a 
double. 

1533. Licutinc anp Extinauisuina Gas, W. R.\iLake.—Dated 19th 
April, 1877.—( 4 communication. 4 


The effects are obtained by varying the pressure and thereby expand- 





ing or diminishing the capacity of a gas jet ; the power thus developed is 
utilised in opening and closing gas — so related, that a small jet is 
left burning in a protected position when no light is wanted, and a 
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et is ignited and the small one is extinguished when light is wanted. 
n one arrangement there is an inverted cup moving in liquid in an 
annular space of the gas chamber; the chamber has also cells with 
sealing liquid for pipes which rise and terminate in burners, When the 
cup is raised or lowered by variation of pressure, it also receives a par- 
tial rotary motion which seals or un the inner ends of the non 
One pipe has a burner for a stnall jet kept constantly burning; this, on 
‘ the pressure inemasing, fires an intermediate jet having a long slender 
flame, which fires the main burner. In another arrangement, an 
accordion-like bellows chamber is used. 
1534. Carriages anp CarriaGe Waeets, J. Offord, jun.—Dated 19th 
April, 1877. 6d. 

This consists chiefly in making each of the spokes (which are tubular) 
loose, and to bear on elastic buffers (washers) aes at either or both 
ends, Also wheels are made without wooden felloes or rims, but with 
iron rims grooved on the outside, in which are placed elastic tires of 
rubber, or leather or rope. Brake blocks are made with a face of soft 

rubber and a back of hard rubber, of dovetail form in cross section to fit 

into a countersunk plate on the brake arm. A plate of ribbed rubber is 

cemented on the metal steps of carriages. 

1540. Comsrninc Iron anp Sree, To Resist Great PRessuRE oR 
SHock, C. W. Siemens.—Dated 20th April, 1877. b 

Rings of mild steel or iron are cast or forged, and circularly rolled ; 
they have a low Projecting flange at each end, ‘and one or more V grooves 
turned into the face. e@ faces (with soft packing material, or soft 
metal laid in the grooves) are pressed eens and a ring of steel or iron 
with internal groove is put on in two halves and closed by means of screw 
bolts, drawing the flanges tightly together. Any number of rings may 
thus be joined, and the ends closed by strong flat or dished end plates. 
In makfng cylinders for protecti rifl rings of mild metal are 
cast or forged, and placed in a circular mould, while hot; the cast steel 
containing } to 1 per cent. of carbon is poured in, and while the cast 
metal is contracting currents of air or sprays of water are directed 

inst the inner surface of the inner ring to allow the outer metal to 
shrink without cracking. 
1642. Caccinine or Reviviryinc Srent Lime, G. R. Hislop.—Dated 20th 
April, 1877 6d. 

Long chambers are arranged (preferably) in sets of four over each other 
and over one furnace; the top chamber is for drying. The gases from 
the furnace pass to and fro upwards through the chambers. The spent 
lime is charged into the top chamber, where it remains during calcina- 
tion of the contents of those beneath; when the latter have n dis- 
chat it is discharged into the lower chambers through a port near the 
front of each, which is covered with a suitable tile, as the chambers are 

ively filled, ing with the bottom one. 
1544. Armour Puiates, &€., J. D. Bllis.—Dated 20th April, 1877.—(Not 
proceeded with.) 2d. 

The surfaces of plates of the best soft iron are cemented or converted. 
1546. Steam Generators, W. Smethurst.—Dated 20th April, 1877. 6d. 

In internal flued boilers a cylindrical water chamber (or supplementary 
boiler) is fixed within the flue, reaching from a point beyond the bridge 
to the back end or so. Itis placed concentrically or otherwise, and con- 
nected with the shell of the flue by water pipes, which sustain it, and 
permit circulation of water. 

1547. Coo.ine Liquips, Vapours, Gases, AND CONDENSING STEAM, &C., 
H. Janig.—Dated 20th April, 1877. 6d. 

This consists of a revolving apparatus within a stationary one (axis 
vertical) ; the inner posed of two chambers ted by pipes for the 
liquid, air, &c., to pass through and be cvoled, or heated, by a liquid in 
the outer vessel. 

1548. PreraraTiION AND PRESERVATION OF AN ELECTRO-DEPOSITING 
Sotvtion or Nicke., J. Unwin.—Dated 20th April, 1877. 4d. 

Solutions of sulphate of nickel and sulphate of ammonia are mixed 
when cold, and the solid double sulphate is obtained by precipitating it 
with a e excess of sulphate of ammonia (as it is found to be very 
sparingly soluble in a solution of the latter salt; this fact is also 
utilised for its washing and purification). The crystals are dissolved in 
hot distilled water, and, after cooling, cold water is added till the solu- 
tion has J ony gravity of about 1030. The solution, rendered slightly 
acid or ine, is ready for electro-deposition. When out of order, it is 
restored and preserved by treatment with a solution of ammonia alum, 
potash alum, or sulphate of ammonia, or other suitable compound of 
alumina, 

1549. Fivrers, F. H. Atkins.—Dated 20th April, 1877. 64d. 

To facilitate cleansing, the upper division plate is made easily remov- 
able (though firmly fixed in position). It is formed with recesses on the 
edge so as to pass over fixed projections on the inner surface of the filter. 
Then it is turned partly round to bring the edge under the projections. 
1561. Purrine on Boots ayp SHors, W. B. Gedge.— Dated 20th April, 1877. 

=—(A communication.)—(Not proceeded with.) 4d. 

This consists of a frame in which a boot with elastic sides is put; the 
loops are put over hooks on two upper tie pieces, and there are two side 
springs at top to keep the boot open. 

1552 Raistno Sunken Vessets, &c, 7. Archer, jun.—Dated 20th 
April, 1877.—(Not proceeded with.) 2d, 

Wire ropes are brought from the sunken vessel over pulleys on two 
have terminal weights which descend in the water as the 
. The pontoons are sunk in inflated state by means of ex- 
ternal weights, which are removed when the pontoons are attached. 
1553. Fisuine Rops or Tackie, J. Aston —Dated 20th April, 1877. 4d. 

The sections of a rod are made with slotted ends; metal plates are 

into the slots on adjacent ends and secured by pins forming a 
oint. When the rod is unfolded to a straight line, a tepered metallic 
terule is pushed down over each joint. 
1554. Crrcutar Looms.—A. M. Clark.—Dated 20th April, 1877.—(A 
communication.) 8d. 

In this there are two or more harness cams, separate from each other, 
on the periphery of a revolving vertical and cylindrical frame, and verti- 
cally sliding rods arranged round the cams, for throwing the sheds of the 
different plies. The warp-carrier rods are arranged in groups of two or 
three, rod of the group carrying an arm through which the other 
rods pass; thus the rods afford each other mutual support and prevent 
torsion, bending, and rotating. The walls of the circular race in which 
the shuttles run are provided with recesses into which the warp threads 
may drop, so that the under threads of the shed may lie down on the 
floor of the race as the shuttles pass over them. The race is a circular 
groove having lateral walls. 

1556. Caustic ALKALIES AND Preparations or ALUMINA, W. L. Wise.— 
Dated 20th April, 1877.—(A communication.) 4d. 

Aluminate of soda is prepared, in one case, by heating carbonate of 
soda with bauxite; and the alumi is d posed by means of 
caustic lime in hermetically closed iron cylinders, with agitators an 

of the caustic soda is drawn off from the 


sieve bott The soluti 

aluminate lime which is then porated and cined. For precipi- 

tating the alumina, strontium and magnesia may be used as well as lime, 

Gelatinous alumina is produced by separation from aluminates of lime, 
t or magnesi by means of hydrochloric acid, then passing the 

into a solution of chloride of alumina, then precipitating it by 

addition of alkaline earths, chiefly lime or its carbonates. 


1557. Brickmakine, J. Liddell and A, Macphail.—Dated 21st April, 1877. 


6d, 
This relates to improvements on No. 3492 of 1874 (which is of the 

mill double slide mould box class), viz., fitting each vertical mould wi! 
a closing door hinged below at one end to the mould box, so as to open 
downwards when reciprocated (the opening may be effected or assisted 
by pins, &c.); actuating the short revolving crank shaft which recipro- 
cates the moulds by means of a short vertical shaft and mitre bevel 
wheels connected with the horizontal first motion shaft ; use of automatic 

hani ‘or ding the sides and bottom of the moulds, consisting 
of a sand-supplying hopper with conducting spouts and controlling slides 
pes ner aregulating valve chamber over a distributing sand box placed 
on each side of and between the centre compressing chamber and the 
































discha: presser, and a distributing sand box on the side of the com- 
pressing chamber over each mould. 


1608, Fire-anms, A, Henry and D. Fraser.—Dated 2ist April, 1877. 


This relates to fire-arms to be fired in the back position (as in rifle 
matches). A second trigger (with pistol grip) is provided some distance 
in advance of the ordinary trigger; it acts on the latter or the sear 
through a long bolt. Again, the butt portion is formed with a deep 
hollow cut up into it from the under side, and a long pistol grip projec 
below, thus affording a rest against the shoulder. To the upper part o 
the butt end is adapted a sliding pad to prevent abrasion of the cheek 

ugh recoil. 
1560. CoLourEp Puortocrapns, G, W. von Nawrocki.—Dated 21st April, 
1877.—(A communication.)—(Not proceeded with.) 2d. 

The paper orien mg is coated on the back with cold starch paste ; 
and with glue solution it is stuck with its face on a glass plate ; the back 
is next washed a = and dried, and the photograph is made 
ti rent with a mixture of rapeseed oil and unsalted lard (previously 
boiled) put on the back. Colours are next applied on the back. 

1561. Cueckina Runaway Horses, F. D. Leban. — Dated 21st April, 
1877.—{Not proceeded with. 6 

A cord is passed round the horse's neck, and by turning a handle and 

drum on the carriage, is caused to compress the windpipe. 


1562. Moutps, &c,, ron Porrery Wark, H. Leak,—Dated 21st April, 1877, 
‘ot with.) 2d, 


Ne 
The ds are made of metal, or other ductile material, instead of 
plaster of Paris. 





1563. Separatine Sitver rrom Cupreous Sotutions, BE. L. Mayer.— 
Dated 21st April, 1877. 4d. 
This consists in mixing a solution of glue and 
with the cup uti precipitate is formed containing silver, 
lue, and iodide. Most of this compound is quickly deposited and can 
separated by decantation or filtration, the rest is precipitated by tannin 
or a substance containing tannin, 


1564. Pressure Gavoes, A. Bradshaw.—Dated 21st April, 1877.—(Not 
proceeded with.) 2d. 

The fluid pressure is caused to act on the inner surfaces of two elastic 
diaphragms fixed within a closed vessel a short distance apart. On 
their external surfaces are metallic washers with unequal surfaces, and 
these are connected by a central bolt passing through them and the 
pon The motions are indicated by means of mercury or a spring 
and pointer on an under plate. 


1565. Deaine with THe Rervuse or Towns, A. Fryer and J. B. Alliott. 
—Dated 21st April, 1877. 6d. 

This relates first to a closed iron two-wheeled vehicle for conveying 
pails of excreta ; these are arranged in two rows, the upper on open bar 
work. The pails after emptying and cleaning are stacked in a vacuum 
chamber, to which steam or hot air, or some disinfecting vapour, is after- 
wards admitted. Again, excreta are exposed to hot air or gases in a hori- 
zontal rotating drum, the air passing from one end to another. The 
drum has internal ribs and moves an external hammer, to prevent 
caking. . Again, semi-liquid manure is passed through a pipe opening in 
a hopper through which charcoal is passed; the mixture falls at a uni- 
form speed into a drying chamber in which area number of rods stretched 
across, 

1566. Dritiina Hoes rs Woot Come Crrcies AnD GILLs, J. Sunderland. 
—Dated 21st April, 1877. 6d. 

The drill is caused to enter the stock by means of a cam acting on a 
lever of the first order attached to the drill spindle. When the drill is 
withdrawn from the stock (by a spring), the advance of the stock is 
effected by ellipticai wheels; when these rotate the worm or gearing con- 
nected with the stock at the slowest rate, the drill is operating, and 
when the drill is drawn back, they are rotating the drum at the highest 
rate, so as to advance the stock more quickly. Modifications are 
described. 

156'7. Measurine anp Rouiine Up Lenerus or Ciora, &c., W. Brookes. 
—Dated 21st April, 1877.—(Not proceeded with.)—(A communication.) 


2d. 
The cloth is through between horizontal rollers (the upper one 
with axis capable of vertical motion), and attached to a board which is 
then rotated on its axis. The lower roller has gearing which causes the 
— on a dial to indicate ‘the distance the periphery has travelled in its 
rotation. 


1668. Sreep Inpicator, R. and M. Theiler.—Dated 2ist April, 1877. 
6d. 


This comprises a t; wheel (with figures, &c., on it), which is so con- 
nected with the wheels of the vehicle as to be propelled the interval 
between two figures at each revolution of those wheels. A lever is caused 
by an electro-magnet to press at certain periods a ribbon of paper against 
the wheel, whereby a particular figure is printed. The electro-magnet is 
brought into action by a clock (say) every ten seconds. Mechanism is 
provided, whereby the type wheel is brought back to zero after each 
impression. Again, a ribbon of paper is conducted between two rollers 
receiving motion from the wheels of the vehicle, and a hammer or style 
actuated by clockwork or electricity is caused to produce lines or marks 
po he lh wer (or a type wheel may be arranged to print hours and 
minutes. 


1569. Looms, J. Holding.—Dated 21st April, 1877.—(Not proceeded with.) 
2d. 


a solution of an iodide 





The crank arm is formed in two parts fastened or hinged together. 
For picking bands a strip of buffalo hide is used instead of the ordinary 
strap. For temples, revolving discs are mounted one within the 
other, and having outward-inclined pins in their faces near their peri- 
pheries, to take hold of the selvedges. 

1570. Facitiratino Swimmine, R. Henderson.—Dated 21st April, 1877.— 
(Not proceeded with.) 2d. 
relates to an artificial webbed foot attached to the bather’s foot. 
1571. ae Skates, G. Clark.—Dated 21st April, 1877.—(Not proceeded 
with.) 2d. 


This relates to an arrangement of wheels mounted on castor pivots so 
as to converge and diverge simultaneously in describing curves; connect- 
ing the axles with each other, and the foot board by means of springs or 
projecting plates (on pivots) with forks on each side, so that the axles 
may be brought to and kept in a straight line when not moved by the 
skater ; a mechanical contrivance for locking the wheels so that they 
shall run in a straight line, &c. 

1572. Gitpinc, A. P. Dupuis and G. 0. Schulz.—Dated 23rd April, 1877. 
—(Not allowed.) 2d. 

The frame is covered with wax, gelatine, or the like, then with black- 
lead, and gilt by means of a galvanic battery. 

1573. Horst-noe anv Scanirier, J. Dunn.—Dated 23rd April, 1877.— 
Not proceeded with.) 2d. 

In the middle of a frame with movable guide wheel and two handles is 
a main driving wheel, whose spindle drives, through bevel gearing, a 
pon wd placed at an angle; on the end of this spindle the hoes are 
secured. 


1574. Fire Extincuisuer, C. A. H. Jonas.—Dated 23rd April, 1877.—(A 
communication. )—{ Not proceeded with.) 2d. 

The liberation of compressed air through an opening made in pipes 
causes a catch sustaining a weight to be drawn out ; the weight falls and 
drives a copper rod through the bottom of a bottle containing sulphuric 
acid ; the acid falls into soda solution, and the gas generated is conveyed 
through distributing pipes round the rooms, these pipes having caps of 
fusible metal, which lves by heat of the fire and liberates the gas 
where it is required. 


1575. Markinec anv Recorpine Payments, Dates, anD Numbers, £. C. 
H. Blake.—Dated 23rd April, 1877. 6d. 

This consists of a case in which is inserted through an a; 
special ticket to be given toa r. The ticket is pushed to contact 
with a stop which must be pushed entirely from under the punch or 
shears above before an operation can take place (this stop cannot be moved 
by an already punched ticket). The depression of a lever works the 
punch or shears, and brings impressing dials on the ticket : thereupon 
the detached coupon falls through a passage into a locked drawer, a gong 
is sounded, and a registering train moved to record one operation. 

1576. Mrxine, Kyeapine, anp Beatine Macaine, W. H. Chambers.— 
Dated 28rd April, 1877. 6d. 

In the lower part of a trough-shaped case pivotted horizontally on its 
centre (so as to be turned over for emptying out the dough), are fitted 
two, three, or more longitudinal o frames, with or without radial 
cutting and mixing blades between the outer longitudinal bars. Each of 
these frames is revolved on an eccentric axis by means of out- 
side the standards. The frames work into and through the workin: 
circle r each other, the long blades of the one passing the short blades 
the other. 

1577. Parer Baas, 7. L. Daltry.—Dated 23rd April, 1877. 6d. 

In this machine (for making square flat-bcttomed bags) a mould plate 
is reciprocated horizontally. At the beginning of its stroke a table, with 
broad shallow groove, and the pasted paper on it, rises vertically, and the 

r is made to completely cover the plate by means of fingers and 
rollers at the sides. A withdrawing plate is now swung up to the under 
side of the paper (the table being lowered). The mould plate carriage 
advances. The bottom of the bag is opened out flat by a catgut actuated 
by a hook acting with folders ; at a certain point the peg tye off the 
hook and is withdrawn inside the bag, leaving the fold to completed 
by the folders. Next, hooks advance from boxes till the front and back 
corners of the bottom are between their prongs ; the forks turn and the 
corners get doubled up (paste is applied before ordering the operation). 
The forks having receded the withdrawing plate is advanced and pushes 
the end of the ee between the rollers, which withdraws it from the 
mould plate, pleting the fact 
1579. Catenpar Wartones, J. A, B. Von Castleberg.—Dated 23rd April, 

1877.—(A communication.) 6d. 

This relates to a watch with gearing to show, besides the hours and 
minutes, the days of the week and days of the month, and se' the 
hands to the correct positi By preasing a pin inwards the iter 
indicating the days of the raonth is moved one day forwards. 


1580. Pencit Casss, Pen Houtpers, &c., A. Barker.—Dated 28rd April, 
1877. 6d. 


re the 








In one arrangement, to prevent the nozzle getting unscrewed and lost, 
the tube into which it is screwed is provided with a catch to take into 
one of a series of holes in a flange formed above the screw ion of the 
nozzle. To unscrew, the catch is depressed. A spiral spring restores it 
to position. In another arrangement a V-shaped screw-threaded catch W 
is employed, which may be used with and form part of the ordinary screw 
on the nozzle. It is contrived so as to take into a recess or slot in the 
innermost tube. The invention is also applicable to necklaces, &c. 


1112. War Sxips anp Armour Ptates, F. W. Brewster.—Dated 21st 
March, 1877. 6d. 

An abstract of this cation appeared in our issue of the 28rd _ult., 
the first line of which is incorrect, as the inventor does not deal with the 
al ments of the ship, The proposed ships have straight 
sta but the reference to divisions was due to the 


preliminary explanation of th ci hich the d 
Se ete Camtenettmete neath ween are! 





{HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE business done upon ’Change in Birmingham to-day— 
Thursday—and in Wolverhampton yesterday, had reference, with 
only few exceptions, to retail purchases, to meet the necessities of 
local consumers till the works are again fairly on after the 
Christmas holidays. 

The quotations affecting the leading descriptions of. finished 
iron are unchanged at the Earl of Dudley’s, bars at the works 
£9 2s, 6d. per ton, and the marked bars of other leading houses 
£8 10s, Unmarked bars are realising from £6 to £6 10s. per ton. 
Sheets, singles, range from £8 upwards, and plates from £9 to £10, 

Notwithstanding that not one-third of the furnaces builtare blow- 
ing, still stocks of pigs are very large. Holders, however, refuse 
to give way in price, and all-mine hot blast, made from white iron- 
stone and gubbin, is steady at £4 and £4 5s. per ton, and cold 
blast at £5. Cinder pig is somewhat firmer owing to the advance 
in the prices of North of England and Cleveland iron. Derby- 
shire forge pigs are quoted at £2 12s. 6d.; some recent sales are 
reported at £2 11s. The business which in the past three weeks 
has been done in pigs for consumption early next year is consider- 
able, yet under the average. 

The prices at which pas tl firms, both in the pig, and also the 
finished iron departments, will mostly do business in the first 
quarter of the year, remain to be regulated at the quarterly meet- 
ings to be held in Wolverhampton on the 9th, and in Birmingham 
on the 10th of January. No agreement has yet been arrived at upon 
the course to be then pursued, 

At a meeting of ironworkers’ delegates on Monday, ten of the 
twelve operative representatives on the Mill and Forge Wages’ 
Board were elected for the ensuing year. It was the assertion of 
Mr. Capper, the men’s secretary, that during the last four years 
the ironworkers had suffered severer privation than during any 
pa extending back for forty years. The reductions which they 

ad accepted amounted, he said, to 474 per cent. 

Although the subsisting depression in the iron trade of Barrow-in- 
Furness is severe, it is less severe than the depression in the other 
iron districts. Nor is it so severe as it has been at certain former 
epochs. It is being pointed out that in 1843 colliers and 
ironworkers were labouring on the roads in South Staf- 
fordshire for ls. per day and a loaf, but in 1845 trade 
improved, when bars were put up to £12 per ton and pigs to £6 
pe £6 10s. per ton, followed by a hasty reaction to £8 for bars and 
£3 10s. for pigs. Again, in December, 1852, the advance to £11 
for bars and £5 10s. for pigs was quickly succeeded by bars falling 
to £9 and pigs to £3 15s., and at both these periods, moreover, the 
demand was such as to have necessitated steady prices, but for the 
inevitable reaction produced by exorbitant requirements. In 
1853 bars stood again at £11, in 1854 they lost £1, but the suc- 
ceeding year they regained the 20s. In 1856 they fell to £9. 
Next year the shortness of money at the Bank of England neces- 
sitated the suspension of the Bank Charter Act, and afterwards 
bars went downto £8. A gradual decadence succeeded, with one 
or two exceptions, until the year 1871, at whose close bars were 
sold at £10, and in July, 1872, they reached £16 per ton. 

The coal trade is inactive for the time of the year, and the com- 
petition very brisk. Furnace coal remains at about Dudley and 
West Bromwich at 9s. per ton. At about Walsall best coal is 
selling at 10s. per ton at the pit’s mouth. 

Another Government examination in this district for mine 
managers’ certificates is announced. Residents outside the district 
are eligible as candidates, 

The creditors of the Birmingham merchant firm of Sauerland and 
Hatch have, upon the recommendation of the trustee and the com- 
mittee of inspection, granted Mr. Saverland his discharge, on his 
undertaking to pay 4s. in the pound by four instalments of 1s, 
each, extending over four months, and all the costs of the liquida- 
tion, The discharge of Mr. Hatch was refused, on the ground that 
he was no party to the composition. 

An unusual number of local hardware manufacturers are pre- 
paring to exhibit at the Cape Town Exhibition next year. 

With a view of settling the present strike in the Longton 
district of North Staffordshire, the colliery owners and represen- 
tative men have this week met in conference, under the presidency 
of the rector of Longton—the Rev. Adam Clarke—who had 
been the means of calling the two sides together. Various sug- 
gestions were made, but the only course unanimously agreed upon 
was that both sides should mutually discuss any basis of accom- 
modation which might be brought forward in the future. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Bustness in the iron trade of this district may now be considered 
as practically over for the present year, as next week the 
holidays will commence, and nothing beyond the most pressing 
necessities will be attended to. There was again a very dull 
market at Manchester on Tuesday, for although there was a mode- 
rate attendance on ’Change, there were very few inquiries, and 
extremely little business doing. What next year may bring forth 
itis difficult to say, but in some well-informed quarters a fair 
continental trade is being looked forward to before long. 

There is no material change to notice in the position of local 
producers of pigiron. The orders coming to hand are still both 
small in number and weight, but as they are sufficient to take 
away the present very limited make, Lancashire smelters are firm 
at late rates, and for delivery into the Manchester district the 
lowest quotations are still 57s. per ton for No. 3 foundry, and 50s. 
for No. 4 forge, less 24 per cent. The present small local make of 
hematites is also being disposed of at about late rates. 

Derbyshire makers of pig iron are again competing keenly in 
this district, their brands being now offered at less money than the 
local houses are willing to take, and I understand that during the 
last few days rates have been made for delivery into the Manches- 
ter district at 50s. 6d. per ton for No. 3 foundry, and 49s. 6d. for 
No. 4 forge, less 24 per cent, Lincolnshire iron, however, is still 
almost entirely out of this market, and in this brand there is little 
or nothing doing. 

Business in north-country iron in this district has been affected 
by the repert from Middlesbrough that the blowing out of a 
number of furnaces which, it was reported, had been resolved 
upon, has been deferred until January. Consumers are naturally 
beginning to think that the arrangement for blowing out will in 
the end fall through altogether, and they are holding back their 
orders in the anticipation that they will be able to place them on 
more favourable terms than at present. And although makers 
adhere to late rates, merchants are still underselling, ordin: 
g.m.b, delivered into this district being offered freely at 48s, 

x ton for No. 3 foundry, 47s, 9d. for No. 4 foundry, and 47s, 3d. 
fee No. 4 forge net cash. 

The manufactured iron trade continues extremely quiet, and 
for the little business there is to be done the competition is as 
keen as ever. For good specifications Lancashire bars delivered 
into the Manchester district are offered at £6 5s. to £6 7s. 6d., and 
North Staffordshire bars at £6 7s. 6d. to £6 10s. per ton, but a 
large order for delivery into next year is reported to have been 

laced in this district within the last few days at considerab! 
below the above figures: Middlesbrough puddled bars delive 
here are quoted at £4 6s, 6d. to £4 7s. 6d. per ton, and Stafford- 
shire ditto, £4 17s. 6d. to £5 per ton. 

With regard to the various works in the district, there is no 
new feature to notice, except that the holiday stoppages will this 
year in many cases extend over a longer period than usual, owing 
to the great scarcity of orders, 
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The coal trade of Lancashire is generally dull, and with the ex- 
ception of one or two descriptions of best coal for house fire pur- 
poses all classes of fuel are plentiful in the market, with prices 
still extremely low, and a good deal of pushing with the inferior 
classes of coal. The demand for house coal continues much below 
the average for the time of the year, and steam coal is a complete 
drag in the market. Engine classes of fuel still only meet with a 
very limited demand, but for slack there are now inquiries for 
forward contracts, consumers evidently being of opinion that 
prices have reached about their lowest possible point. In some 
cases deliveries into next year have been secured at very low 
figures, but colliery proprietors as a rule are not very anxious 
about entering into long forward engagements at the present un- 
remunerative prices. The average quotations at the pit mouth 
remain at about 10s. to 11s. per ton for best Arley, 8s. to 9s. for 
common ditto, 8s. to 8s. 6d. Por Pemberton four-feet, 6s. 6d. to 7s. 
for common Wigan house coal, 5s. 6d. to 6s. 6d. for forge coal, 
53 to 5s. 64. for good burgy, 33. 6d. to 4s. for good ordinary 
slack, and 2s. 6d. to 3s. per ton for common ditto. 

As the season draws to a close it is noticeable that an attempt 
is being made in the hematite market of Furness and Cumberland, 
to clear out all stocks in the possession of buyers,‘and thus facili- 
tate stocktaking at the close of the quarter; and the same move- 
ment has had the effect of accumulating stocks in the hands of 
makers ; but as the position of the market was steady and tirm, as 
it has been for some months, and as makers have in hand good 
advance orders, it is not necessary to curb the production, all of 
which will be wanted—so it is generally affirmed—to meet the 
exigencies of the demand in the opening of the year. The Besse- 
mer iron trade is much more active than that of forge, and it is 
likely to remain so as long as on the one hand we have a large 
consumption of Bessemer from steel makers who are busy, and a 
limited consumption of forge from South Wales and other tin- 
plate workers who are not doing much work at present. 

There is some difficulty in giving reliable prices as te the business 
current, but official quotations are unchanged on the basis of 67s. 61. 
for No. 1 Bessemer, and 64s. 6d. for No. 3 forge. It is known 
taat business has been transacted in both qualities at cheaper 
rates than those, but this does not at all rule the market. 

Iron shipbuilders are still suffering from a paucity of orders, and 
as shipping is so indifferently employed, it can only be expected 
that the orders offering will be few and the prices low. 

Finished iron meets a slow sale at exceedingly low values, and 
no prospect of an improvement in either demand or prices is 
shadowed forth. 

Iron ore is in steady request, and no noticeable alteration 
can oo reported in value, the output of the mines being well main- 
taine 

Engineers are more regularly employed in the marine than in 
the ordinary department, but there is no likelihood of either 
branch of,the trade being busy during the ensuing year. 

Iron-founders and boiler makers are steadily but not fully 
employed. 

Railway rolling stock makers are not working full time, but there 
is every prospect of more activity in a few weeks. 

The demand for coals is restricted, and values, both of manufac- 
turing and house descriptions, are steadily held. 








THE SHEFFIELD DISfRICT. 
(From our own Correspondent.) 

As I have foreshadowed on two occasions recently, the leading 
local houses have taken action which will, in all probability, lead 
to new arrangements being made on the labour question as soon as 
the new year’s working is inaugurated. All the puddlers, 
shinglers, &c., of John Brown and Company, Atlas Works, and 
Charles Cammell and Company, Cyclops Works, received fourteen 
days’ notices on Friday last terminating all contracts. This is not 
only a measure adopted with a view to reducing staff or lowering 
wages, but is also a matter of prudence, so as to avoid any possi- 
bility of claims for want of work, seeing that the holiday will last 
at least three weeks, and in some instances about six weeks. If I 
am rightly informed, however, the two concerns specifically 
meationed above do not anticipate any difficulty with their work- 
men, with whom they will be disposed to treat on terms which 
will not be greatly different from those which have hitherto been 
current. There has been no great increase of activity in the iron 
or steel trades since I last wrote, but in almost every individual 
instance there is as much work in hand as the absolute clearance 
of the order books will yield. Almost all the establishments 
hereabouts will close on Saturday afternoon or night for the Christ- 
mas holidays, instead of being at the trouble and expense of start- 
ing again next week for half or three-quarters of aday on Monday. 
Pig iron has been fairly steady this week, but the sales have been 
almost ni/, for reasons which are partly owing to the extreme 
depression, and in part owing to the disinclination of everybody to 
carry heavy stocks just now. 

The Bessemer works are still busy, and very full time is being 
made this week, during which it is calculated over 1500 tons of 
raiis will be turned out at each of two establishments. I men- 
tioned last week that the approaching holidays will be utilised for 
improving the machinery, &c., at some of these works, and I may 
now add that at the Wilson and Cammell Works, Dronfield, the 
alterations will be considerable, and will occupy about a month in 
carrying out. A more powerful new rolling mill engine will be 
put down in the rail mill, and the plant will be so extended in 
other respects as to allow of the rails being rolled in double 
— by which means some further little economy will be 
effec 


At the present time there is a fair demand for sheets, best tool 
steel, shaped steel for special purposes, and a well sustained 
inquiry for steel ship-plates. The political crisis in France has 
caused a serious interruption in our trade with that country—one of 
the most extensive buyers of all kinds of fine Sheffield steels—but it 
is now hoped that the country will subside into quietude, and that 
the New Year will. in consequence, open more auspiciously than 
the present one ends. 

Tne annual report of the directors of Earle’s Shipbuilding and 
Engineering Company, Limited, of which Sir John Brown, of 
Sheffield, is chairman, has just been issued, and shows a balance of 
£8551 16s. 6d., out of which a small dividend is recommended, at 
the rate of 24 per cent. The company has during the year com- 
pleted and delivered the ships for the British Government 
mentioned in last year’s report, and has also finished two Trans- 
Atlantic steamers. There are now in hand four Trans- 
Atlantic steamers, besides a steamer for the Channel service. 
During the year the remaining liability of £27,051 to the vendors 
has been discharged, and a mortgage of £40,000 of a more per- 
manent character has been completed on the whole of the property. 
The old engine works, fourfdry, &c., on the Hedov-road, Full, has 
been taken down and new buildings of a much more substantial 
and improved character erected. The whole of the machinery has 
been taken to pieces, overhauled, and refixed at the new shops in 
the shipyard at considerable expense, which has been charged to 
revenue. 

The coal trade is quiet, and the considerable accumulation of 
stocks at many of the pits is having the effect of keeping down 
prices all round. 

Mr. Macdonald delivered a speech at Normanton, on Tuesday 
night, in which he once more explained his views on the output 
question, and also emphatically declared that ‘‘there is now no 
aepression in the coal trade.” The production in 1871, he said, 
was 125,000,000 tons of coal, last year 133,000,000, and this year, 
no doubt, it would be 135,000,000, so that there was really no 
depression, but simply over production. He reviewed the whole 
history of the coal trade for fifty years past, and contended that the 
influx of capital into the trade had become so large, that it was 
now prepared to supply all demands for ten yearstocome. There- 





fore it was absolutely necessary, forthe welfare of the workmen 
and their families, that the output should be controlled. That, 
however, must not be done locally, but nationally, and not 
spasmodically, but in a properly organised manner. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A meetin of pig iron makers in the Middlesbrough district was 
held on Tuesday of this week, when it was determined to adhere 
to the quotations of the previous fortnight—namely, 41s. for 
No. 3, and 40s. for No. 4 forge. The meeting took into considera- 
tion the propriety of blowing out a number of the furnaces now 
in blast, in order to bring the supply more nearly on a level with 
the demand. The trade had obtained statistics showing that the 
total quantity of iron sold was by no means larger, that merchants 
had only control over a limited quantity, and that, therefore, there 
seemed to be no necessity for resorting to the blowing out of fur- 
naces ; but in spite of this disclosure, I am informed that several 
firms are about to reduce their make forthwith, while one or two 
others are about to increase their output of Bessemer iron. 

Tuesday’s iron market at Middlesbrough was a very dull affair. 
Merchants were still disposed to quote prices a shade lower than 
those of makers, believing apparently that the latter will soon 
give way in their terms, and that then the chance of weak holders 
will have passed away. But however this may be, it is certain 
that in some cases merchants sold for fully sixpence per ton below 
makers’ rates, which were fully maintained on the basis of last 
week. The quarterly meeting of the iron and allied trades of the 
North of England will be held on the 8th of January, and it is 
probable a more decided tendency will then be given to prices. 

In the finished iron trade there is very little to note, nothing 
almost beyond the fact that the employers have given the stipu- 
lated notice to terminate the existing wages agreement with their 
workmen at the end of March next year. As indicating the 
changes that have recently taken place in this branch of the finished 
iron trade, I may mention that the number of men connected with 
the Board of Arbitration has within three years been reduced from 
13,000, to less than 9000 ; that the number of furnaces in operation 
has fallen from 2000 to about 900; and that whereas rails used to 
form 60 per cent. of the whole make they are now less than 10 per 
cent. It is expected that the difficulties lying in the future will be 
overcome, as they have been in the past, by the beneficial operation | 
of the Arbitration Board. 

The Middlesbrough Galvanising Company are adding to their | 
—- extensive plant for the purpose of corrugating rooting 
sheets. 

In the coal trade the most important event in the past week has | 
been the lock-out of over 8000 Northumberland miners, consequent | 
upon their refusal to accept a reduction of i24 per cent. demanded by | 
the coalowners, The miners say that they are not resisting the reduc- 
tion so much as the principle asserted by the owners for the first | 
time, that the men shall have no right to inquire into the merits of | 
their employers’ claims. The lock-out will affect two-thirds of the | 
men employed in the county, all the principal pits being laid off. | 
This week the vote of the men is being taken on the question of 
whether or not their representatives shall be authorised to offer a 
compromise. Should an affirmative answer be returned, it is pro- 
bable that the strike will speedily come to an end. Meantime, 
however, the outlook is very dismal ; the men are almost entirely | 
without funds, and in the present impoverished state of trades’ | 
unions, they cannot hope for much aid from extraneous sources. | 
The owners, however, have lately felt the pinch so greatly that | 
they would, in mavy cases, sooner stop their pits than continue to 
work them. 

Prices in the Durham coal trade are unchanged. It is, however, | 
probable that they will stiffen by reason of the Northumberland | 
dispute. Good coke sells rapidly at 9s. 6d. to 11s. 6d. per ton at 
theovens. Households are in rather better request, and the same 
remark applies to gas coals, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a slightly better demand for pig iron from 
abroad, and nearly 2000 tons more were exported than in the pre- 
ceding week. Our arrivals from the North of England are also 
larger by about the same amount, but the warrant market is duller 
than ever, and prices have been weaker this week than last. 
Shipping iron has in several cases varied somewhat in price, 
Towards the close of last week, one or two No. 3 brands held for 
more money, but the feeling is now in the opposite direction, and 
slight reductions have in some cases been made. In the course of 
the past week the stock of pigs in Messrs. Connal and Co.’s Glas- 
gow stores was augmented by 700 tons, and now amounts to 167,500 
tons. There is no change in the number of furnaces in blast—88, 
as against 116 at the same time last year. 


On most days the warrant market has been exceedingly lifeless, 
Business was done on Friday morning at 52s. 14d. cash, and 52s. 3d. 
one month, whilst in the afternoon 52s, 3d. seventeen days, and | 
52s. 34d. one month, were obtained. The market opened on | 
Monday at Friday's prices, but these were not maintained, At | 
the com t busi was firm, at 52s. 14d. cash, and | 
52s. 34d. one month, but in the after part of the day quotations | 
went down to 52s. 1d. cash and 52s. 4d cash,and 52s. 2d. fourteen | 
days. On Tuesday the market was very flat, a small business | 
being done in the forenoon at 52s. and 52s. 11d. cash, closing | 
nominally at the latter figure, while in the afternoon hardly any- 
thing was done. On Wednesday the market was again flat, at | 
51s. 10}d. cash. To-day (Thursday) there:was very little doing, | 
and no change in prices. 

For makers’ iron the inquiry continues dull, with prices in 
several instances a little lower. Good marketable brands, No. 3, | 
sell at 6d. less money; Gartsherrie, No. 1, declined 6d ; Coltness, 
No. 3., improved 6d.; Summerlee, No. 3, declined 6d.; Carnbroe, | 
No. 1, 1s.; Eglinton and Dalmellington, No. 1, 6d. each ; Shotts, 
No. 1, 6d.; and Kinneil, No. 1, 6d. The following are now the | 
quotations :—G.m.b., f.o.b. at Glasgow, per ton, No. 1, 53s. 6d.; 
No. 3, 50s, 6d.; Gartsherrie, No. 1, 60s.; No. 3, 54s.; Coltness, 
No. 1, 65s. 6d.; No. 3, 56s. ; Summerlee, No, 1, 59s. 6d.; No. 3, 
53s.; Langloan, No. 1, 62s. 6d.; No, 3, 54s, 6d.; Carnbroe, No. 1, 
5ds.; No. 3, 52s.; Monkland, No. 1, 54s; No. 3, 51s.; Clyde, 
No. 1, 55s. 6d.; No. 3, 52s.; Govan, at Broomielaw, No. 1, 53s. 6d.; 
No. 3, 52s.; Calder, at Port-Dundas, No. 1, 59s.; No. 3, 52s.; 
Glengarnock, at Ardrossan, No. 1, 59s.; No, 3, 53s. 6d.; Eglinton, 
No. 1, 54s.; No. 3, 51s. 6d.; Dalmellington, No. 1, 54s.; No. 3, 
52s.; Carron, at Grangemouth, No. 1, 65s.; ditto, specially 
selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 61s.; No, 3, 
55s. 6d.; Kinneil, at Bo'ness, No. 1, 54s. 6d.; No. 3, 52s. 

Last week 7122 tons of pigs were exported as compared with 
8477 in the corresponding week of 1876. The imports of Middles- 
brough pigs at Grangemouth for the week were 7588 tons as 
against $970 in the corresponding week of last year. 

The manufactured iron trade remains dull in most of its branches, 
but last week’s foreign shipments were, like those of the previous 
week, un’ ly large. This is accounted for chiefly by rf 
shipments of engines and materials for the Indian railways. The 
exports comprised five locomotive engines, valued at £11,575, and 
bridgework, £740 for Bombay; machinery, £2400 worth for | 
Manilla, £3700 for France, and £2300 for Melbourne; castings, | 
£5500 for Bombay and £1250 for Melbourne; galvanised iron, | 
£2070 for Manilla; pipes and tubes, £1800; and miscellaneous | 
articles, £1100. | 











The western coal trade is rather more active, both as rds 
the home and foreign demand; but prices continue low. 
are firms at present delivering to domestic consumers in Glasgow 
the wagon of 24 cwt. of the best coals for 13s. 6d.; secondary, 
12s, 6d. down to lls, In the west the coasting trade is rather 


ere 


duller, 


All the pits in the eastern mining counties are working 
full time, and the fuel is being cleared out as fast as it can be pro- 
duced. This activity is mainly due to an improved export and 
coasting demand, induced by the low prices which now prevail, and 
it is believed that - attempt to increase the latter would im- 
er be followed by a reaction. 

The Glasgow Coal Exchange Company, Limited, has opened a 
fine new hall and other accommodation at the Victoria-buildings, 
West Regent-street, as a Coal Exchange, for the accommoda' 
of gentlemen engaged in the extensive mineral trade of the 
district. 

Some difference is unfortunately likely to arise between the 
mineowners and colliers of Fife and Clackmannan, in connection 
with the terms of the settlement of the recent dispute. A vote of 
the men in the various collieries has been taken as regards the 
proposed sliding scale of wages, with the result that a 1 
majority have declared against accepting the basis arrived at by 
the representatives of both sides on October 15th last. Their 
objection is that no minimum rate of wages was fixed, and Mr. 
Cook, the secretary of the local union, has been instructed to 
intimate to Mr, Connal, secretary of the Masters’ Association, 
that should the present rate of wages be accepted as a minimum, 
the whole question would be reconsidered by the workmen. The 
expression of the views of the masters with regard to this pro- 
posal will be awaited with some anxiety. 

WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

AN order for 10,000 tons of a slight iron rail for Prince Edward's 
Island has been placed at Ebbw Vale. The works there are also 
fairly off for steel orders, The basis for thisinference lies in the 
fact that merchant bars command a better price than they did, and 
even during the last week makers exact from 3s, to 4s, per ton 
more than they did the week before. Nor is this all, makers are 
found ready enough to deliver any quantity within the range of 
their power for one month after the present date at present prices, 
_ no one will agree for a delivery three, four, or six months 

ence, 

The Rhymney steel works are now in action, and turning out 
ingots well, and I hope short'y to be enabled to report favourably 
of mill and other work. 

A better state of things seems to prevail at Landore, and a further 


| increase in the number of hands is under discussion, 


The total exports of iron last week from the whole of Wales was 
under 50) tons, and it will not improve for some little time. It 
is nothing unusual for large stocks to remain on the seal 
waiting clearance. 

Iron ore continues to arrive in large quantities, chiefly from 
Santander and Porman, iron and steel makers knowing well that 
prices cannot be much lower, and will in all probability be much 
higher than they now are. Good qualities can now be had at 15s, 
to 16s. at port, 

In the coal trade the depression continues, and at the pits as 
well as at the seaboard there has been very little activity. The 
news also the last day or two seems to have had a prejudicial 
effect, and buyers are only dealing with small quantities, at short 
dates. In speculating as to the probable effect if England became 
embroiled in the eastera war, the impression amongst some is 
that for a short time it would paralyse trade, while others i 
maintain that prices would go up at once, and a brisk trade follow. 
In the face of such conflicting views, one is at a loss what opinion 
to form as to the state of the Welsh steam coal trade in such 
a crisis. Certainly it cannot be much worse than it is now, 
and my own view must be thatit would be better, as even i 
orders for the French and English navies would give an impetus 
for a time. 

A general meeting of delegates from the collieries of Monmouth- 
shire and South Wales was held at Aberdare last week, the chief 
cbject being to elect workmen on the Sliding Scale Committee. 
The decision at the close was to re-elect the old committee. 

A new lamp, the invention of T. Thomas, lampman, Aber- 
dare, was brought under notice and highly commend : 

Coke is being shipped to Spain more freely, and patent fuel is 
slightly improved in demand. 

There is not much vitality in the tin-plate trade, only an 
increased unwillingness to contract for distant deliveries of make. 
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Tue Schuylkill, (Pa.) Republican says: ‘‘ The labour movement 
at Pittsburg has resulted in the proposition to erect an iron mill 
upon the largest imaginable scile, to be run on the co-operative 

lan. The scheme will require a capital stock of 1,000,000 dols. 

he stock is to consist of 1,000,000 shares at 1 dol. each, and no 
one is to be allowed to own above five shares, No working men 
are to be employed in the mill who are not stockholders, and as it 
is proposed to do their own mining, the announcement is also 
given out that no one will be employed to do work of this class 
who is not personally iuferented in this scheme as a holder of 
stock.” 

Epps’s Cocos.--GRATEFUL AND ComrortTinG.—“‘ By a thorough 
knowledge of the natural laws which govern the operations 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selec cocoa, Mr. Epps has provided our 
breakfast tables with a delicately flav: beverage which —_ 
save us many heavy doctors’ bills. It is by the judicious use of 
articles of diet that a constitution may be gradually built up until 
strong enough to resist every tendency to disease. Hundreds of 
subtle maladies are Sortie around us ready to on Theft by 
there is a weak point, @ may escape many a fatal shaft 
keeping ourselves well fortified with pure blood and a properly 
nourished frame,”—Civil Service Gazette——Sold only in 
labelled—James Epps and Co., Homeopathic Chemists, 
—[Apvr.] 
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MM. Heilmann and Steinlen, the real proprietors of the | lamps are placed on small brackets projecting from these 
ss ote mi amoeeras Ducommun establishment at Mulhouse, after visiting the | galleries; the lights are 16ft. from the oor, and they are 
= ve Gramme Company’s works, determined to use the electric | 80ft.apart one way, and 46ft. measured across the building. 


Havin in four articles described the apparatus employed | light on a large scale, and to this end they placed in their | The Gramme machines are placed in an annexe with the 
to obtain a current of electricity and convert it into light, | ironfoundry four Serrin lamps and four Gramme machines. | engine and boiler. The machines are placed in a 
we, finally, propose to consider the conditions to be observed | The result was perfectly successful. The foundry has been | row, and receive their motion from a single large shaft 
in applying the light thus obtained to the illumination of | admirably lighted for three years, and the proprietors intend | driven by a small Zulzer engine. The whole apparatus 





factories and workshops. We 
need say little of the illumi- 
nation of lighthouses, ships, 
or fortifications, as the pur- 

with which we have 
written has been to place 
engineers and others in pos- 


peer perches 
and _gives a light to 400 
qas-tarsexe, SUM Heilmann 
and Steinlen have obtained 
a licence from the Gramme 


Company to manufacture 
a species of standard ma- 





session of such information as 
willenablethem tounderstand 
what the electric light is, and 
enable them to judge for 
themselves how far it may 
suit them to adopt it instead 
of gas in their workshops. 
Possessed of this information, 
any competent man can devise 
means for utilising the light 
out of doors—as on quays, in 
railway station-yards, durin 
the erection of buildings, an 
sO on. 

Three things, then, are 
necessary: firstly, an electro- 
magnetic machine; secondly, 
power to drive it; and lastly, 
alamp. As regards the first 
and the last of the three, no- 
thing need be added to what 
we have already said. As 
regards the question of power, 





chine, which we illustrate 
in Figure 24. The draw- 
ing explains itself, and 
the principal dimensions in 
French metresand millimetres 
) are marked on it. The whole 
affair is very compact and 
convenient, and is intended 
for use where steam is already 
to be had, as on board ships, 
for lighting quays, slip-ways, 








dockyards, and factories. 
The works of MM. Sautter, 
Lemonnier, et Cie., at Paris, 
are illuminated by the electric 
light. The firm are celebrated 
{\ makers of lenses for light- 
houses, and are consequently 
of much experience 
in the production of light. 
The two shops lighted are 
each about 80ft. long and 
35ft. wide. Galleries run 
round them at a height of 


it will suffice to point out HE it i ae 
that all electro-magnetic ma- ANA ' H NA about 19ft. from the floor. 
— = avs: Bn _ MMC wip uae bp ge oe 
cand the details of the me ty each equal in power gas 
of driving must be settled in bd Wee Zi g Zz tea Z Zz tilda Z G44 tj Z Yj Yi Y jets, are employed. Each 
each case. So far as can be HEILMANN AND STEINLEN’S GRAMME MACHINE. machine requires 2-horse 


‘ascertained, it appears that a yy power to drive it, and this, 

















force of about 2-horse power 





iis enough to produce electri- 
aitty sufficient to light a large 
‘building. Our readers may 
ask, ~ oF becomes of the 
power? If we say that it is 
converted into light, the reply 
may not prove wholly satis- 
factory, yet it is the only 
answer we can give without 
plunging more deeply than 
we care to go now into some 
rather abstruse questions in 
natural philosophy. It is an 
interesting fact that the 
translation of the magnetic 
poles through the substance 
-of a bar of iron, as described 
in our last impression, should 
-offer resistance and call for 
the expenditure of work ; but 
to explain why this result 
‘takes place would be of little 
jpractical service to the man 
who wants to light his works 
‘and cares for not much else 
connected with the matter, 
while the student in natural 
philosophy will find the ques- 
tion indirectly investigated 
in most of the advanced trea- 
tises on heat, light, and elec- 
tricity.’ 

It is commonly supposed 
that the electric light casts 
intense shadows, and lacks 
the power of diffusion. This 
is a by M. Fontaine, 
who, however, admits that it 
is always well to have two or 
more lamps in action at the 
same time, in order that the 
«shadows cast by one may be 
illuminated by the other. 
‘In all cases the. lamp or 
Uamps should be raised above 
whe surface of the ground 
to a height of not less 
than 14ft. or 15ft., and the walls of the building to 
be lighted should be whitewashed, and all columns 
and ironwork should be painted white, as the reflec- 
tion from such surfaces is very powerful, and aids 
materially in diffusing the light and preventing the forma- 
tion of intensely dark shadows. As to the effect of the 
light on the eyesight, it is stated that when ground glass 
globes have m employed to temper its intensity, the 
‘workmen have asked for their removal, as the light in 
mo way annoyed them, and some brilliance was, of course, 
lost by the globes. As to the area which can be illu- 
minated, it may be stated that a single apparatus will 
‘suffice to light about 550 square yards in an erecting or 
machine shop, and about half that extent in a spinning 
mill or weaving shed. The cost of a single lamp and 
‘Gramme machine, with conducting wires complete, is in 
France about £100. To show what has been done in the 
application of the electric light to industrial purposes, we 
— briefly describe some of its applications. 

t was used permanently in the workshops of the 


























company making the Gramme machines, at Paris in 1873. 
The light was supplied by a single lamp, which took the 

lace of 25 gasburners. The apparatus worked regularly for 
four years at a cost of 60 centimes per hour, or, say, 6d. The 
workshop lighted was about 40ft. by 40ft., and 16ft. high. 
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with the outlay on charcoal 
electrodes for the lamps, and 





oil for the bearings, is the 





entire cost of the light. The 
electrodes burn at the rate of 
about 3ft. in fourteen hours, 





and cost about 2f. the metre, 








or say 10d. for seven hours. 
M. Menier has adopted the 

electric light in his factories 

at Grenelle, Noisiel and Roye. 











Since 1875 he has employedno 





fewer than fourteen Gramme 





machines, each giving a light 








equal to 150 gas jets. Three 
these are at work in the 











sugar factory at Roye, three 
in the india-rubber works at 








Grenelle, and eight in the 
celebrated chocolate factory at 





Noisiel. In all three works 





GGG 











the lamps are so suspended 
that they can when necessary 
be lowered to the ground to 
be cleaned or to have the car- 
bons replaced. The arrange- 
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ment of the lamp as devised 





KKK, 


by M. Henri Menier is shown 
in Fi 25, 26, and 
27. The lamp is suspended 
as shown, the rope running 
from asmall crab or winding 














barrel over a pulley to the 








lamp. The winding gear is 
composed of two cast iron 
side frames mounted on a 








block of hard wood, between 
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which and the frames is in- 








terposed vulcanised india- 











rubber as an insulator. The 
conducting wires are attached 
one to the right and the other 
to the left-hand frame, and 
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'MENIER’S LAMP. M. RICARD’S SPINNING MILL. 
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ELECTRIC LIGHT, MAGASIN DU LOUVRE. 


foundry is some 180ft. long by 90ft. wide. Ata height of | of Madame Veuve Dieu-Obey, at Daours; t 
about 17ft. from the floor run two side galleries. The! Ricard Brothers, at Manresa; and those of MM. Buxada, 





these last are in electrical 
communication with the sus- 
FIC. 28 pencing rope; this last is 
shown in Fig. 26. It consists 
of an exterior plaited coating; 


toextend the use of electricity throughout their works. The | next comes a cming of india-rubber; then a first series of 


copper wires plai into a network; then a second coat 
of india-rubber, and — acore of twisted copper wires. 
One set of wires conveys the current to the lamp, while the 
other carries it away. The mode in which the lamp is 
suspended is shown in Fig. 27. f 

As to the distribution of the lamps, one placed in a square 
lantern 25ft. from the ground lights up the engine house 
at Noisiel and a court containing 550 square yards. 
The drying house, 150ft. long by 35ft. wide and 25ft. high, 
is lighted by a single ae placed on the level of the floor, 
the fight being distribu y a reflector placed behind it. 
The mixing and grinding house, where ninety hands are 
employed, is lighted by two lamps placed at a height of 
about 20ft. above the floor and 80ft. apart. The building 
is 160ft. long by 35ft. wide; another shop, containing 
about 450 square yards of flooring, is lighted by a bo. 


| lamp, hung 20ft. from the floor. At the G: le wor 


there is a large hall about 150ft. by 130ft., in which 150 


| men work, is is lighted by three lamps placed in a 
| triangle, and hung 20ft. above the floor, the electro- 
| ge machines are driven by the factory engine. 


e electric light has been adopted in the ppeoniog bg 
ose 0 a 
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at Sabadele, Spain. In the first-named instance, two 
machines are used to light a room 130ft. by 35ft. The 
machines are driven by the turbines which actuate the 
factory. The lamps are only raised about 6ft. above the 
floor, and behind each is placed a large reflector or, more 
properly disperser, to distribute the light. 

At the works of M. Ricard the lamps are disposed as 
shown in Fig. 28. The lamps are about 40ft. apart. There 
are here ten self-acting cake. In the floor above a single 
lamp suffices, as there are only five self-acting mules. At 
the works of MM. Buxadaa floor 180ft. by 70ft. is lighted 
by three lamps, hung at a height of 14ft. from the ground, 
and at a distance of about 42ft. from each other. There 
are on this floor thirteen spinning and twelve carding 
machines, besides various accessories. Eighty hands are 
employed in working these machines. The electric light 
has been in use for about eight months, and gives much 
satisfaction, and a better class of work is produced at night 
than could be turned out formerly. 

It would only weary our readers and serve no 
pur to extend, as we might easily do, this list of the 
works now lighted by electricity. We cannot conclude, 
however, without describing one application of the light 
which is very interesting. An enormous shop, or series.of 
shops, known as the Magazins du Louvre, at Paris, have 
been lighted in the way shown by Fig. 29. The chamber C 
is constructed above the apartment or hail to be lighted. 
A lamp A, suspended by a chain and circular weight ¢, is 
put in communication with a Gramme machine, worked by 
a portable engine in another part of the building. A sheet 
of ground glass’E breaks up the rays from the lamp and 
diffuses them through the hall below. Four reflectors F 
throw the light on E. Two triangular frames H H carry 
the ground glass. A second lamp B is kept in reserve, to be 
used when the electrodes require to be replaced in A, so 
that there shall be no interruption to the light. This 
apparatus has been in regular use since February, 1877. 

We have now said enough, we think, to let our readers 
know what the electric light is. As regards its cost, we 
cannot speak with authority. Nor is it certain that 
sufficient data exist to enable any one to pronounce a 
positive opinion on the subject. M. Tresca has investi- 
gated the subject, but it would appear that small improve- 
ments are constantly being effected, which tend to reduce 
the cost, so that an estimate made a few months since, 
may not now be accurate. We have already given 
certain data on the point, and we may add here that 
M. Fontaine gives the cost of a light equivalent to 400 gas 
jets used 500 hours a year al 1°78f. per hour. If the same 
machine be used for 4000 hours per year, the cost will be 
‘S6f. per hour. This is when the machine is driven by 
steam, If driven by water-power, the cost per hour for 
4000 hours per annum will be ‘44f. per hour. Compared 
with gas, the figures show that 442 gaslights cost 15f. per 
hour, including depreciation on plant and interest on 
capital. Four electric lamps will give the same light ata 
cost of 6°64f., including interest and depreciation. The 
Gramme machines cost about 1500f. each, the lamps about 
450f. The cost of erection, wire, &c., will vary with 
circumstances. 

In conclusion, we would add that there can be no 
reasonable doubt but that the electric light will be the 
light of the future for all industrial operations. Little 
more than a toy a few years since, the electric lamp has 
now taker an important position in the world, and in a 
very few years it will have gone far to supersede the use 
of gas for a great number of purposes. There is, however, 
little or no prospect that it can be used to light private 
houses, or even streets. It will have a wide range of 
utility, but it is not probable that it will much reduce the 
consumption of gas in our great towns. 
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THE PARIS EXHIBITION. 
No, VI. 

Ir is in no way surprising that under the circumstances 
which existed in France for the last six months many 
persons should have had great doubts about the chance of 
the Exhibition. Of course, had matters taken the worst 
possible turn, there could have been no exhibition prepared 
for May next. Fortunately the catastrophe has been 
averted, and the visit of the President and the assurance 
of the Commissaire-General have, we think, dispelled all 
hesitation in Paris, if any existed, which we doubt, except 
on the supposition of the catastrophe to which we have 
alluded. How much the proposed Exhibition may have 
acted in favour of pacification of the political battle it is 
impossible to say, but this is certain, that with Parisian 
and other French manufacturers, and especially artists and 
art workmen, exhibitions have become an institution, and 
lave entered into the habits of the people so thoroughly, 
that instead of being regarded as annoyances, as they 
undoubtedly are by many people in our own country, and 
naturally from a certain point of view, the only considera- 
tion is how to extend, and improve, and render them more 
attractive. 

To examine the subject in a more definite manner, the 
applications for space and the admission of intending 
exhibitors far surpass in number anything of the kind 
before known, even making ful! allowance for all the 
increased space to be occupied. We have seen the lists of 
many of the local committees, and found all the chief 
names with which we were acquainted included in such 
lists. We have spent hours within the boundaries of the 
Exhibition, and we may mention that, while the machinery 
courts are unparalleled in extent, the special buildings 
which are erected, and in course of erection, for the exhibits 
of Creusot, and many other great establishments, are on 
the same gigantic scale. We are convinced that there 


will be no defalcation on the side of neighbours, they will 
not fail to bring forward and set off in the very best 
manner the most admirable and the latest of all their pro- 
ductions, from an iron rail to a repoussé shield ; exhibition 
is almost a religion with the French artist and artisan, and 








the idea that the French side will not be brilliantly filled ; 
but there are perhaps some persons who would willingly 
propagate the error without sharing in it. We might 
strengthen our argument by facts connected with other 
foreign contributors, but this is unnecessary, and we need 
only say that in every case the demands for space have far 
exceeded not only the amount available, but all former 
demands. 

A few days since the list of British exhibitors occupied 
a large number of pages in the official Gazette. The total 
number of exhibitors is large—not so large, perhaps, as it 
was in 1867; but looking through several of the classes 
we could find few important names missing in the great 
staple industries, and in the metal, ceramic, and woollen 
trades we found the list very strong. The agricultural 
implement makers are in full force, which accounts for the 
enormous annexe in course of erection in the grounds out- 
side the building on the British side ; and here we may 
mention, for the convenience of those of our readers who 


good | may not be well acquainted with Paris, that the offices 


of the British Commission are close to the Exhibition, in 
the Avenue Suffren, which is on the further side of the 
Champ de Mars from Paris. The only class in which we 
mi many important names was that of jewellery ; 
perhaps it has been found that to take brilliants and 
gold to Paris is like carrying coals to Newcastle. 

To those who take an interest in the matter, and still 
retain any doubt, we can only say go to Paris if possible, 
study the preparations, and draw your own conclusions. 

The recent weather has made visits to the Exhibition 
anything but agreeable, especially on the Trocadéro, where 
the clay and the mud, or the dust, are upon the same 
grand scale as the Palazs and its dependencies ; but in the 
midst of this combination of rough elements all the 
works are proceeding in the most satisfactory manner. 
All the really heavy work is accomplished, all the buildings 
roofed in some time since, and all floored. The grand 
vestibules made a most respectable appearance the other 
day, when the polished Jura stone columns had their 
heavy paper clothing removed in honour of the 
Marshal’s visit. The grand salle, the adjoining 
apartments, and the means of in and egress are 
certainly admirable, and the decoration as designed is 
superb. The galleries will not be over decorated, as 
much modern ornamentation would not harmonise well 
with the splendid collection of artistic marvels which will, 
doubtless, fill wall and table cases throughout. The prin- 
cipal decoration of this part consists in emblematic medal- 
lions in the floors, which are being executed by a crowd of 
Italian mosaic workers, under the direction of Signor 
Fachina, who had charge of the mosaic work of the New 
Opera House. The dimensions of the cascade astonishes 
everyone. The conduits and the basins are nearly termi- 
nated, and they throw all other artificial cascades into the 
deepest shade. The well-known cascade at St. Cloudis a 
toy in comparison. As to the quantity of water, we are told 
that it will amount totwenty-fivemillions of litresdaily. The 
jets that border the cascade will form a show of themselves. 
They are arranged with great taste. As acurious instance 
of the instability of earthly matters, this splendid series of 
waterworks, which is to delight the children of the 
nineteenth century, stands on the site of the burial-place 
of the nuns of a convent which occupied the Trocadéro, as 
shown in manuscripts of the seventeenth century. Many 
skeletons were found during the excavations, The 
aquarium also promises to be highly attractive. The 
arrangement is very picturesque, and adds to the apparent 
extent, which is really very considerable. Theatrical 
ingenuity is lending its aid in the embellishments. 

In the park the Algerian building is finished, as regards 
the main structure. The Persian palace is nearly com- 
pleted, M. Sanali, brother of the architect, of Teheran, 
superintending the interior decoration, which is curious, 
The interior is in the form of a cupola, and the decoration 
consists of a system of stalactitic ornamentation, formed 
of innumerable prismatic forms, systematically arranged, 
and faced with glass. It is said that from two to three 
millions of these little mirrors will be consumed in the 
work, and every one has to be placed by hand. Only a 
few of the privileged have obtained a peep at this curious 
Eastern work, which, when lighted up, will resemble, it 
is said, the cave of diamonds of the fairy stories. 

The Japanese are preparing their constructions at Yeddo, 
and are to arrive in February, with all the parts carved, 
gilded, and lacquered ready to be put together on the 
instant. The buildings include a temple and two houses ; 
the plans have been seen in Paris; that of the temple is 
very rich, the facade being formed entirely of a winged 
dragon in red lacquer. The foundations of the Japanese, 
Tunisian, and Morocco houses are all prepared for the 
superstructures, which are in hand. ‘The Japanese 
have another surprise in store for us; they have 
sent over two gardeners with a large collection of 
their most choice native plants for the horticultural 
part of the Exhibition; and the Dutch Commission 
has arranged a magnificent show of tulips, amounting, it 
is said, to forty thousand bulbs, which are to be planted 
so as to figure forth the arms of the town of Haarlem; the 
reversed sword which fills the middle of the shield and 
five stars will be in white and the ground in red tulips ; 
above will be the word, Haarlem, and below, Holland, 
which will be executed in red tulips, bordered by white, 
while the two lines which frame the shield will be in 
variegated blooms. Like everything in the Exhibition, 
the scale of this show is gigantic, so that a person, in fact, 
might walk around the letters and work depicted in 
flowers. 

The garden is at present in a chaotic state. Mountains 
of earth and fine heath mould stand here and there, artifi- 
cial rocks, rustic bridges, water towers have sprung up, 
the large trees and shrubs are in their places, and the 
finishing touches of the gardener may be given as soon as 
the proper moment arrives. Already mosses, lichens, and 
ferns partially cover the rocks, and give them a somewhat 
natural air. There is no doubt that the old hill will pre- 





he is true to it. 


We warn our friends seriously against 





sent a very pretty piece of fancy gardening, and it is 





pleasing to know that it will remain one of the permanent 
sights of Paris, and will doubtless become a fashionable 
place of rendezvous. 








TENDERS. 


BASINGSTOKE SEWERAGE. 

THE following is a list of the tenders received for the construc- 
tion of certain sewerage works at Basingstoke, as advertised in 
Tue ENGINEER for November 16th. The engineer is Mr. F. 
Rowell, C.E., of Wimbledon. 

Contract No. 1.—For constructing about seven miles of stone 
ware pipe sewers, manholes, lampholes, &c., ting pum 
station, chimney shaft, three cottages, and other buildings, 





Names. Names, £ 
1. Bugbird .. .. .. .. 20,520) 20, Riteom, | 2+ vo) se), 10,461 
2. Nowell and Robson 19,395 11. Cook and Co, +» 16,088 
8. Crockett .. .. .. 19,000 12, Potter -- 15,639 
4. Woed.. .. ‘ 18,925 18. Patterson > «- 16,470 
&. Youme .. oc oe 18,850 14. Batten .. .. .. «. 14,637 
6. Pellett and Bentley 18,029 15. Morrow and Eskett .. 14,411 
Fe bas. 40 40 17,999 16, Mackey oh od «OOO 
SO ae 17,952 17. Hookway.. .. - 13,298 
9. Young and Co. 16,977 18. Small and Son 12,461 


Contract No, 2.—For manufacturing and erecting two 15-horse 
power horizontal condensing steam ym two boilers and fittings, 
also providing and laying about 2200 lineal yards of 12in, cast iron 
pipes, valves, and other works, 





Names. { Names. & 

1. Saville-street Iron Com- | & We o° o- . 4450 

pany, Sheffield -- 5921) 9 Hookway .. .. .«. «. 4450 
2, Bland and Sons.. -- 5500/10, Dale, J.andT. .. ., .. 4400 
3. Young and Co, .. - 4941/11, Oliverand Co. .. .. .. 4820 
4. Mason .. .. .. «. «+» 4798] 12. Pontifexand Wood.. .. 4133 
5. Derham .. .. .. .. 4781/13. Keilettand Pentley.. .. 3979 
6. Thornwell and Warham.. 4574/14. Laidlawand Sons .. .. 3972 
7 Powis .. .. .. o «.. 46011 








CLEVELAND INSTITUTION OF ENGINEERS.—The annual dinner 
of the members of the Cleveland Institution of Engineers 
was held at the Corporation Hotel, Middlesbrough, on Thurs- 
day evening. The chair was taken by Mr. I. Whitwell, 
the president of the institution, who was supported by 
Mr. J. Head and Mr. W. Barret. The vice-chair was occu- 
pied by Mr. T. Wrightson. Loyal and patriotic toasts having 
been honoured, the vice-chairman proposed the ‘‘ Cleveland Insti- 
tution of Engineers.” He was one of the first members associated 
with the institution, and he could look back for fourteen years 
with the utmost satisfaction, as he noticed the growth of the insti- 
tution had been steady whether the times were good or bad, and 
even at the present time, when everything was so depressed, there 
were unmistakable signs of vitality in the institution. Some two 

ears ago there were 461 members on the books, and they now had, 
i was happy to say, suffered no diminution; and he was happy 
to say that though many members had been obliged to separate 
themselves from the institution, others had come forward and 
filled their places, and consequently the society was in as flourish- 
ing a condition as ever, and he might say that the spirit of the 
society was as energetic as ever. The very fact of bad times being 
upon them at that time did not appear to have depressed the - 
neers of this district, but rather had induced them to look for 
fresh incentives to the trade of the district. The problem of 
making steel from Cleveland iron was receiving the greatest 
amount of attention from many of the leading men of the day. 
There were gentlemen at that table who from the first had devoted 
much attention to that subject, and who he wished would give 
them their experience. There was gradually growing a halo of 
mystery about the subject of the production of steel from Cleve- 
land iron. The speaker called upon them to drink the toast which 
he had to propose—‘ The Cleveland Institute of Engineers ”— 
coupled with the name of the president. The chairman, in reply, 
referred to the part that had been taken by Cleveland in regard to 
the manufacture of steel, and to the stride made in Belgium some 
years ago, by Messrs. H. Cochrane and Co., in regard to the running 
of molten iron direct from the blast furnace into the Bessemer con- 
verter. The same process had been worked successfully in West 
Cumberland. There was still great scope left for the skill of the 
mechanical engineers of this district with regard to the make of 
steel, for it seemed that steel was to become the great metal, 
instead of iron. He had heard at Newcastle that steel plates 
could be made so good and so cheap that iron makers might almost 
begin to tremble for the future, Several other toasts followed, 
and the proceedings terminated. 

THE METEOROLOGICAL SocieTy.—The usual monthly meeting of 
this society was held on ore: 6 the 19th instant, at the Insti- 
tution of Civil Engineers, Mr. 8, H. Eaton, M.A., president, in the 
chair. Commander E. G, Bourke, R.N., J. A. Douglas, W. H. 
La Touche, B.A., G. J. Pearse, W. S. Kogers, and W. Tyrer were 
elected Fellows, and eight candidates proposed. The followin, 
papers were read:—‘‘ Notes on the Meteorology and Physi 
Geography of the West Coast of Africa from Cape Verd to the 
Cape of Good Hope,” by Commander E. G. Bourke, R.N. This 
paper gives the results of the observationsewhich the author made 
during the five years he was stationed on the above coast. ‘‘On 
the Meteorological Observations Made by the Norwegian Deep-Sea 
Exploring Expedition in the North Atlantic in 1876 and 1877,” by 
Professor H. Mohn. This expedition has been organised in order 
to carry out for the North Atlantic and the Arctic Ocean an inquiry 
similar to that conducted by the Challenger expedition. The 
vessel employed was the Voringen, of 400 tons burthen, and the 
period the summer months of 1876 and 1877. The barometrical 
observations were taken at first with a mercurial barometer, and 
afterwards with au anervid, which was compared daily with the 
mercurial barometer on board. The temperature was obtained by a 
special screen hoisted upon the fore-stay. It was found that thi 
gave very satisfactory results, The experiments conducted with a 
screen similar to that used by our Meteorological-office on ship- 
board gave readings too high when the sun shone on it. The sling 
thermometer was also tried, and gave a temperature a shade below 
the screen in the rigging. The wind observations were taken with 
an anemometer, and Professor Mohn describes his own anemometer 
at length, and dealt with its corrections in detail. The speed of 
the ship was determined by a special logging machine, and by this 
means and the anemometrical observations the true motion of the 
wind was ascertained. The part of the paper which presented 
most novelty was that which referred to the evaporation of the 
sea-water. Two different forms of anemometers were described, both 
of them devised by Professor Mohn, and the theory of their action 
and of the errors to which the experiments were exposed are care- 
fully considered. The paper conciuded with tables of the diurnal 
range of the various meteorological elements for the period of 
observation. ‘* oe on the Physiological Observations duri 
1877,” by the Rev. T. Preston, M.A. Asa rule, the same order o 
flowering of plants is observed this year as in 1870, viz., that 
plants came into flower first in the south-west of England, and 
then in regular order to the north of Lincolnshire, where plants 
were latest in coming into flower. From the tables accompanying 
the report may be deduced the general state of the weather as 
regards temperature, and to a certain extent moisture. There is 
no doubt but that damp acts more powerfully than cold in retard- 
ing the flowering of some plants, and this has been particularly 
evident this year. The year as a whole has been very unfavourable 
to vegetation; the bitter cold of May checked the growth of plants, 
and by the autumn there was comparatively little new wood, an 
that not properly ripened. ‘‘ Note on a Peculiar Fog Observed at 
Kew on Bctober 18th,” by G. M. Whipple, B.Sc., F.R,A,S, 
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RAILWAY MATTERS. 


At the end of last year the rolling stock of all the railways in 
India consisted of 1562 locomotives, 4216 nger carriages, 
27,336 goods wagons of all sorts, and 1098 brake vans. 

At a meeting held in Brooklyn, N.Y., December 3rd, the 
trustees of the Kast River Bridge Company awarded a contract 
for Bessemer steel wire to John A, Koebling’s Sons at 7 cents a 
pound, 

WE regret to announce, through an official intimation, that Mr. 
W. G. Beattie, the locomotive superintendent of the South- 
Western Railway, has been compelled to retire through ill-health, 
The name of Beattie has long been connected with the locomotive 
department of this company, Mr. W. G. Beattie having suc- 
ceeded his late father, Mr. A. Beattie, who had filled the office 
almost since the establishment of the company, and brought its 
rolling stock into a most efficient state. 


A CONFERENCE is now being held at St. Petersburg of represen- 
tatives of the leading railway companies of Germany and Russia, 
for the purpose of improving the traffic communication between 
the two countries. Among other measures under discussion are 
the reduction of the freight between South Russia and the Prussian 
ports, and the adoption of a rapid goods service so as to facilitate 
the export of grain from the Baltic. Itisalso under contemplation 
to arrange the railway traffic of Russia in such a manner as to 
make it blend more closely with that of Germany, and to remove 
the vexatious restrictions at the frontier which at present impede 
the commercial intercourse between the two countries, 

Ir is announced that the London and North-Western, following 
in the wake of the Midland, will on the lst January next conduct 
for itself the business which Messrs, Chaplin and Horne have hitherto 
done for it as its agents in London for me and parcels, It is 
also announced that the London and North-Western Company 
will still retain Messrs. Pickford and Co. as goods agents, but has 
appointed Mr. David Stevenson to conduct the London business 
taken over fron Chaplin and Horne, and his offices will be at the 
“Swan with Two Necks,” Gresham-street. The London and 
North-Western has also appointed goods agents of its own in the 
chief cities of the kingdom and in the most important business 


Tue line known as the Golden Valley Railway, which runs from 
Vowchurch and Pontrelas, on the Great Western system, to 
Peterchurch, is now completed, and ready for working, between 
these towns. The line is to be continued from Peterchurch, for 
which town Pontrelas is at present the station, to Dorstone, on 
the Brecon and Merthyr line, and from thence to Hay, an 
important town, served by the same company. A provisional con- 
tract has been entered into between the directors and Messrs. 
Scott and Edwards, contractors, for working the line. For the 
first two years they will receive 60 per cent, of the gross receipts 
and the company 40 per cent., and for the third year 55 per cent. 
and the company 45. If at any time the percentage to be received 
by the company be insufficient to pay 2 per cent. on ordinary 
shares, the contractors are to make up the deficiency. 

For the year ending with October the record of railway 
accidents in the United States is as follows :— 


No. of accidents. Killed. Injured. 
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November .. .. 
i) ee ee eee | 141 
Japuary.. .. « - We es <e OR 3s) 
February ree a ko oP ae ee, eee ee, 
NE = oe ee ce cs co et BP ce ce: B ce ce 
Po alee eg ee 18 84 
May.. .. 46 12 41 
June es 49 16 92 
July.. .. 53 21 144 
August .. 98 46 220 
September 84 20. 88 
October .. 82 81 112 
Totals .. .. oo 926 .. 2. 300 .. .. 1,287 


The averages per day for the month were 2°65 accidents, 1°00 
killed, and 3°61 injured; for the year they were 2 54 accidents, 
0°82 killed, and 3°36 injured. The average casualties were for the 
month, 0°378 killed and 1°366 injured; for the year, 0324 killed 
and 1325 injured. 

WHEN the elevated railroad on the west side of New York city 
is completed the termini will be South Ferry and Eighty-first- 
street. The total distance will be then six miles. Foundations 
for supporting columns are now being put down between Sixty-first 
and Eighty-first streets, and the foundations necessary for making 
the track double between South Ferry and Sixty-first-street will 
be completed in a few days. Two fitths of the road are finished 
for a double track. The gauge is the standard 4ft, 84in., and 
the rails are Bessemer steel, 50 lb, to the yard. Rolling plant 
consists, at present, of 21 dummies and 39 nger cars, The 
average ber of p gers daily is 11,000. In 21 days of last 
month—November-—there were 207,926 passengers against 139,768 
in the same time of the corresponding month in last year, an 
increase of 68,157. On the east side there will be a railroad from 
South Ferry to Sixty-first-street, having a double track all the 
distance. There will be branch : one to Fulton Ferry, 
another from Chatham-square to the City Hall and the end of 
the Brooklyn bridge, one to Thirty-fourth-street, and still another 
to the Grand Central Depot. The work on both sides of the city 
is progressing rapidly, An estimate of the cost by the chief engi- 
neer, for the double track on the east side of the city, from South 
Ferry to the Central Park at Sixty-first-street, five miles, with 
equipments, stations, and all the appointments necessary to its full 
operation, is 1,625,000dols. ,or 425,000 dols, per mile. In this estimate 
is included sixty passenger cars, twenty-five dummies, eight 
stations to the mile, and engineering. ‘The estimated number 
of passengers per annum is 14,700,000, and receipts, 1,250,000 dols. 


ANOTHER attempt to heat the air for bustion in 1] 
fire boxes is to be made in America. Mr. B. T. Babbitt, of New 
York, recently purchased a locomotive, which he is now fitting up 
at Whitesboro, N.Y., to test some improvements designed by him, 
which are thus described by the Utica Herald : ‘‘ Beginning at the 
front, the smoke bonnet has been lengthened sufficient to permit 
the introduction of a large coil of pipe, through which the feed- 
water from the tender is forced, and as the pipe is exposed to the 
hot products of combustion as they come through the boiler tubes, 
it is expected the feed-water will be heated nearly to the boiling 

int before it enters the boiler, thus effecting a large saving in 

uel, The most noticeable change will be found in the smoke stack. 

This, instead of being the usual kind, consists of a cylinder of 
boiler iron about 4ft. in diameter and about 6ft. high. This is 
filled with a multitude of small tubes—similar to an upright 
tubular boiler—through which the smoke and heat pass up and off. 
At the top of this cylinder, on front and rear, are openings 
fitted with valves that are operated from the cab, From the 
bottom of the stack a large iron. pipe extends down around the 
boiler and connects with the front of the ash-pan. The action is 
to be as follows :—The cold, outside air will be admitted to the 
interior of the smoke-stack through the upper openings, and 
coming in contact with the small tubes, which are highly heated 
by the hot gases passing up through them, will in turn have its 
temperature raised to a high degree and will down through 
the lower pipe and be discharged into the ash-pan beneath the 
fire, thus creating a hot blast, which is of admitted economy. 
The same principle applied at the establishment of Mr. Babbitt in 
New York has effected a saving of 35per cent. in fuel. The ash- 
pan differs from the usual style in being arranged so that all open- 
ings can be tightly closed to exclude cold air, and are controlled 
from the cab. There isalso a small pipe leading from the ash-pan 
to a point above the fire in the fire-box, enabling sufficient hot air 
peda tren yn tg, © Dlg Hang Reaper sone eben 
gases libera’ a few minor exceptions, the engine 
otherwise does not differ from the usual style,” 
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NOTES AND MEMORANDA. 


Ar the Jast meeting of the Royal Society, Professor Haughton 
read an interesting paper on geological time, the minor limit to 
which he estimated at 11 million years, 


Soms fine specimens of crystallised glass have been obtained by 
M. Videau, director of the Blanzy Glass Works, from a crucible 
that had been running for eight months and a half in a Siemens 
furnace. He hopes to obtain still better crystals, together with 
the ‘‘ mother-waters,” from a furnace that seems likely to act for 
nine or ten months, 


Some recent experiments, conducted in the laboratory of Jamin by 
M. Lippmann, show that for every value of electro-motive force, 
the capillary constant has only one value, whatever may be the 
chemical composition of the liquid, That is, if the electro-motive 
force of two different combinations is the same, the capillary 
constant is also the same. 

M. Moncet recently reported to the Academie des Sciences on 
a series of experiments upon the conductibility of trees. He finds 
a resistance, when the leaves are the points of contact; equivalent 
to from 200,000 to 400,000 kilometres of telegraph wire. In 
moderately large trees, at a height of seven or eight metres on the 
trunk, it is about 3000 kilometres, 

AN account is given in the Comptes Kendus of the experiments 
of M. Berthelot upon the absorption of nitrogen by organic com- 
pounds, under the action of feeble electric currents, analogous to 
those which pervade the soil, He finds that he can thus account 
for the ‘‘ unknown source ” of vegetable nitrogen, which Lawes and 
Gilbert observed in their agricultural experiments at Rothampsted. 

THREE papers on the relations of atmospheric pre:sure and coal 
dust to explosions of fire-damp, and on the best means of pre- 
venting them, are given in a recent number (vol. xi.) of the 
Annales des Mines. The Frepch Academy has appointed a 
committee consisting of MM. Daubrée, P. Thenard, and Berthelot, 
to act with a committee of engineers, in studying remedial 
measures, 

O11 has just been discovered oozing from the crevices of a rock 
along the banks of Stump Creek, Henderson township, Jefferson 
county. The residents in the vicinity of the discovery believe it 
to be a genuine flow of natural oil, and are about putting down a 
well. A correspondent of the Oil City Derrick, says where it 
appears most abundantly there is a bed of argillaceous shales, but 
it also permeates other altitudes of the ravine. 

AN automatic clock is described by Herr Helling, in which the 
winding machinery is operated by the alternate expansion and 
contraction of glycerine, or other suitable liquid. A piston, on the 
surface of the glycerine, is so connected with ratchet wheels and 
toothed racks, that motion in either direction will wind up the 
weight. The inventor thinks that the contrivance will be especially 
valuable for self-registering meteorological instruments. 

M. DavuBREE recently gave before the Academie des Sciences an 
interesting summary of the various meteoric phenomena which 
have been, as he considers, satisfactorily explained by his experi- 
ments with dynamite. Popular theories had previously assumed 
that there should be some such explanation, but positive evidence 
was wanting. Nollet ted out 1 bl bet 
lightning and electricity, but the identity was not demonstrated 
until Franklin’s well-known experiments, 

THE experiments with the Gramme machines are continued at 
the Palais de l’Industrie, in Paris. An area of 12,000 square 
metres is lighted by two electric lustres of six lamps each, 
suspended at twenty-seven metres from the ground. The power 
is supplied by two steam engines of 25-horse power each. It 
would take 10,000 candles to yield an equivalent light on the 
floor, or 300,000 to illuminate the whole space as thoroughly. 
The subdivision of,the;light;has been very successful. 

In a paper, recently communicated tothe Academie des Sciences, 
on the division of the circumference into equal parts, Ed. Lucas 
intred a p for accomplishing a calculation in thirty 
hours, which would have required three thousand years of tant 














MISCELLANEA. 
A SERVICE of powerful steamers is about to be established for 


| passenger and goods traffic between Ayr and Liverpool. 


PuB.ic relief works have been commenced in Dean Forest, and 
the first batch of sixty of the unemployed miners started at road 
improvements, 


Tue local business of the Great Western Railway has sustained 
a eases a by fag poe of Mr. Lean, of Neath, Few men pe 
worked up details so well from a very insignificant beginning, 
few since the death of Mr. Joshua Williams have died so respected. 


Proressor Coates in the course of a lecture on the evening of 
the 21st inst. at Liverpool, on the telephone, stated that on Sunday 
last a number of experiments of a private nature were made 
between Dublin and Holyhead, a distance of forty-seven miles, 
through a marine cable embracing seven wires. The voices were 
distinctly heard and intelligible. This was the longest distance 
the human voice had yet been conveyed through submarine cables. 
They hoped, with a few improvements, to communicate by means 
of submarine telephone with our transatlantic brethren. 


In all future wrought iron muzzle-loading howitzers of 8in. 
calibre, manufactured at the Royal Gun Factories, Royal Arsenal, 
Woolwich, planes are to be cut upon the surface for the applica- 
tion of the spirit-level, quadrant, or clinometer in the following 
positions :—(1) immediately in front of the vent for use in ele- 
vating ; (2) on the front of the breech coil; (3) on the cascable 
bottom. ‘These two are for use in taking the level of the trunnions. 
These planes will enable the operations of elevating and levelling 
the trunnions to be carricd out with greater readiness and accuracy 
than hitherto, 


THE Metropolitan and District Railways are thus compared by 
Herapath :—** The length of the Metropolitan is 84 miles, of the 
District 8} miles, and in both cases the lines were of the same 
length in the corresponding period. The Metropolitan has a traffic 
on the week ending Dec. 14th of £10,515, being an increase of £442; 
the District a traffic of £5908—increase in the week. In the 
aggregate the District’s traffic increase is somewhat larger than the 
Metropolitan’s, but not much. In the twenty-four weeks and one 
day the Metropolitan has netted an increase of £6805, to which 
must be added one day’s traffic, about £1500, the comparison 
being with twenty-four weeks and two days. The Metropolitan 

te increase is therefore £8300. The District’s increase in 
twenty-four weeks—comparing with twenty-four weeks—is £9797. 
In both cases the increase is fair, but it is remarkable that the old 
line increases nearly as much as the new.” 


Mr. Drxon has given bail in the Admiralty Court to the owners 
of the Fitzmaurice, the ship which picked up the Cleopatra after 
she had been cut adrift by the Olga, to meet such salvage as shall 
be ultimately awarded, and he has also arranged with Mr. William 
Watkins for the hire of one of his powerful Channel tugs to fetch 
the Cleopatra from Ferrol. The contract is for £500, payment to 
be contingent on the obelisk ship’s safely reaching her moorings in 
the Thames. It has been decided to send a tug for her instead of 
simply engaging some merchant steamer to call for her, as the tug 
would be wholly at her service, could have no interest clashing 
with the speedy and safe arrival of the Cleopatra at her destina- 
tion, and can wait for fair weather if that becomes ne: x 
Across the Bay of Biscay the distance is 350 miles, and about as 
much more may be reckoned to the Thames, and it is computed 
that, in favourable circumstances, the whole 700 miles could be 
traversed by one of Mr. Watkins’ fine Channel tugs, with the 
Cleopatra in her wake, in five days. 


THE active list of the United States Navy is composed of 1 
admiral, 1 vice-admiral, 11 rear-admirals, one of whon, rear- 
admiral John Rodgers, is retained on the list, in addition to the 
10 allowed by law, by reason of having received the thanks of 
Congress for gallantry ; 25 commodores, 50 captains, 90 commanders, 
80 lieutenant-commanders, 280 lieutenants, 100 masters, 71 ensigns, 
77 midshipmen, 43 cadet-midshipmen, and 213 cadet-midshipmen 





labour under the old methods. It would, it is stated, take more 
than two hundred million centuries, at the rate of ten figures per 
second, to simply write out the numerical value of a quantity for 
which the expression can be written, in his formula, in less than 
half a second. 

THE square of St. Mark, in Venice, is often flooded by the spring 
tides, Signor Domenico Asti proposes, in a paper recently publishedin 
Il Politecnico to remove the inconvenience by conduits which will 
hold the greatest quantity of rain that ever falls in six hours, 
with self-acting gates, which open at low tide and exclude the 
waters of the lagoon at high tides. By an expenditure of 
20,000 dols,, he thinks that all inundations could be prevented, 
except in the few very exceptional cases which occur only at 
intervals of many years, 

AMONG the many candidates for favour in electric lighting, 
plating, &c., are, according to the “Journal” of the Franklin 
Institute, the dynamo-electric and magneto-electric machines of 
Lontin and Co., 24, Rue Cassete, Paris. They are made both for 
continuous and for reciprocating currents, and the same machine 
may be used either as a motor or for lighting, or simultaneously 
for both objects. The regulation of tue light is said to be so 
perfect, that it is specially adapted for naval service; pitching, 
rolling, wind, and the other inconveniences of navigation, have no 
influence on the steadiness of the light. 


A CORRESPONDENT of the Titusville Herald, who has been 
travelling for six months in the oil regions of Kentucky and 
Tennessee, states that they are of much greater extent than the 
Pennsylvania oil region. About a year ago there was a rush of 
speculators in that direction, and now an area extending over 100 
miles in length and 70 miles in width has been leased preparatory 
to drilling by some of Pennsylvania’s largest and most prominent 
operators, The writer states that there will be an immense field open 
for practical engineers, machinists, tank builders, drillers, &c., so 
soon as capital takes hold of the development, which promises to 
be in the near future, 


SHOWERS of meteoric stones have been attributed by Haidinger 
and others to the joint attraction of separate bodies, forming a 
cluster which enters the atmosphere as a single mass. Maskelyne 
supposed that the detonations in the upper air were due to the 
expansion of the outer portions, while the interior retained the 
extreme cold of the celestial spaces, Benzenberg sought an 
explanation in electric discharges, produced by violent friction. 
Daubrée has experimented with dynamite and steel, to show that 
the fragmen’ form of meteoric irons may be attributed to a 
rupture under the action of strongly compressed gases. 


EXCEPTION is being taken, and with good reason, to the supposed 
value of sun spot examination, between which and cyclical meteo- 
rological disturbances, certain immediate relations are supposed, 
by some, to exist, Ata meeting of the French Academy, on July 
30th, M. Faye called attention to the supposed importance of 
looking for cosmical influences, wherever any cyclical meteoro- 
logical disturbance is discovered. If the Greek astronomers had 
known of the daily tides, he thinks, they would have known the 
earth’s true place in the system, and discovered the law of gravita- 
tion. But he claims, says the ‘‘ Journal” of the Franklin Insti- 
tute, that the alleged cosmic influences are mysterious; that they 
have never taught us anything about the nature of the phenomena, 
and that we have reason to doubt whether the cosmic action is 
teal. He proposes, as a criterion, that a simple resemblance of 
period is not enough, unless there is an a priori reason for con- 
ceiving the ibility of some bond between the phenomena. 
Applying this criterion, he dis the labours of Wolf, 

wabe, Carrington, Lamont, Broun, and others, who have 
sought to trace connections among sun-spots, magnetic variati 
storms, and planetary influences. ; 








on probation at the Naval Academy, all of whom are officers of 
the line. Of the staff, there are 1 surgeon-general, 14 medical 
directors, 15 medical inspectors, 50 surgeons, 52 passed assistant 
surgeons, 44 assistant surgeons, 1 paymaster-general, 12 pay 
directors, 13 pay imspectors, 50 paymasters, 30 passed assistant 
paymasters, 20 assistant paymasters ; 1 engineer-in-chief, 69 chief 
engineers, 97 passed assistant engineers, 43 assistant engineers, 19 
cadet engineers, and 63 cadet engineers on probation at the Naval 
Academy ; 24 chaplains, 12 professors of mathematics, 1 secretary 
for the admiral, and one for the vice-admiral ; 1 chief constructor, 
10 naval constructors, 5 assistant constructors, and 9 civil engineers. 
The warrant officers consist of 54 boatswains, 59 gunners, 50 
carpenters, 41 sailmakers, and 45 mates. There were in the 
service on the 24th day of November, 1877, 7012 enlisted men and 
boys. The retired list is composed of 41 rear-admirals, 26 commo- 
dores, 15 captains, 13 commanders, 14 lieutenant commanders, 6 
lieutenants, 13 masters, 5 ensigns, 2 midshipmen, 3 surgeons- 
general, 18 medical directors, 1 medical inspector, 2 surgeons, 2 

assistant surgeons, 5 assistant surgeons, 3 paymasters- 
general, 5 pay directors, 3 paymasters, 2 passed assistant pay- 
masters, 2 assistant paymasters, 5 chief engineers, 17 passed 
assistant eugineers, 23 assistant engineers, 1 chief coustructor, 4 
naval constructors, 7 chaplains, 4 professors of mathematics, 9 
boatswains, 5 gunners, 11 carpenters, and 12 sailmakers. The 
active list is therefore composed of 829 officers of the line, 594 
officers of the staff, and 249 warrant officers. The retired list is 
composed of 135 officers of the line, 103 officers of the staff, 27 
warrant officers, and 4 professors of mathematics. 


BaRELY twenty years ago, when, in 1859, the colony of Queens- 
land, covering an area of 678,600 square miles, was established as 
a distinct State, the white population of the country did not 
exceed by more than a fraction one individnal to every thirty 
square miles of territory, or 23,570 souls in all. In 1871 the popu- 
lation numbered 120,104, and there were probably about 13,000 
aboriginal black men in the country. The recently published 
returns of the census taken last ycar show that this growth in the 
number of inhabitants still continues, though with hardly such 
rapid strides. Between 1864 and 1808 the increase was 62 per 
cent, on the numbers of the former year. In 1871 it was found 
that the rate of increase since 1868 had fallen to 20 per cent. on 
the population of that year. The last census covers a period of 
five years, and in that time the addition to the population has 
been 44 per cent, of the inhabitants who dwelt in the colony five 
years ago. The actual figures for the present year are about 
174,000 souls, exclusive of aborigines. These returns include the 
natural increase of population in the excess of births and deaths, 
as well as the addition through immigration. The latter fact in 
the calculation is an important one; but, notwithstanding the, 
great influx of Chinese, it shows signs of relative decrease. The 
rate of immigration, which in 1861-64 was large enough to double 
the population in three years, would not now double the present 
population in thrice that period. An important feature in the 
census returns is the proportion of the rural to the urban popula- 
tion. In 187], of the 120,000 souls in the State, 45,727 men and 
women, or over one-third of the people, were engaged in pastoral, 
agricultural, and labouring pursuits. In 1876 the number of men 
alone similarly employed in productive labour nearly equalled that 
figure. These returns may be taken as roughly indicating the 
distinction between the rural and the urban population ; between, 
in other words, the actual ‘‘producers”—tillers of the soil, 
miners, and others—and the professional men, and others, who 
may be classed for the purposes of comparison as “‘ consumers.” 
Practically speaking, then, 42,000 men, after supplying their own 
wants and the waits of the other 132,000 people in the colony, 


were able in 1876 to realise of the natural wealth of the country 
sufficient to export material to the value of considerably over 
£4,000,000.—Z'he Colonies and India, 
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HEAP’S PIPE-SCREWING MACHINE. 


WuEN making connections for 
steam, water, or gas away from 
the shop, it is often necessary to 
screw the ends of wrought iron 
pipes, and until lately the only 
means available were the old 
screw-stocks and dies. These, 
however, possess the disadvan- 
tageof being very slow, and 
requiring great manual power 
applied direct and ata consider- 
able disadvantage; in the case of 
iron tubes there is also this addi- 
tional drawback, that in forcing 
the cylindrical dies over an 
irregularly drawn pipe, the latter 
is frequently split in the opera- 
tion. 


Heap’s patent screwing appa- 
ratus, made by Mr. William 
Hulse, King-street, Manchester, 
has been designed to meet this 
want. It is supplied in three 
sizes for different diameters, 
which, though differing some- 
what in detail of construction, 
are all the same in principle; we 
therefore select for illustration 
the largest size, shown in the 
accompanying engraving. The 
machine is self-contained, and 
may be fixed to a bench or 
truck by a single bolt in about 
two minutes, while a thread an 
inch long can be cut on a 4in. 
pipein a few minutes. The bed 
forms a tank to receive the cut- 
tings and oil drip. What may be 
called the head-stock carries the 
spindle, which is hollow to allow 
the screwed pipe to pass through 
it; attached to it is the die- 
box, which is made to revolve by 
means of the larger handle and 
worm gearing. The die-box con- 
tains three screwing dies working 
radially in slots,and moved nearer 
to or farther from the centre 
by the eccentric cam or bars, as 
shown in the detail drawing of 
frorit view of die-box. These 
camsor barsare set bya “tommy” 
to a gauge marked on the head- 
stock, so that pipes of any dia- 
meter within the range of the machine may be screwed by 
merely changing the position of the dies. To cut a thread of 
different pitch, the dies must be changed, as in other screwing 
machines. The thread is formed on the inner circular ends of 
the dies, but only the inner edge acts upon the pipe in screwing ; 
so that when they become dull all that is required is to grind the 
face on an ordinary grindstone. They have also a countersink at 
one end, so as together to form a bell mouth, by which the scale of 
the pipe is cut away, and the end turned true, before the threading 
commences. The feed is given by the guide screw and nut pro- 
vided for that purpose. At the other end of the bed from the 
head-stock is a concentric vice for holding the pipe fast while being 
screwed. Three holding dies, alsoshown in detail, are moved by worm 
gearing in the same manner as the cutting dies, so as to grip the 
pipe over a large portion of its outer surface. Both sets of dies, 
viz., those for both gripping and screwing, are in one continuous 
centre line horizontally. , 

The ends of rods may also be screwed in these machines; and 
for screwing short bolts quite up to the head a special holder is 
supplied. A lever arrangement can also be added for cutting off, 
if required. It is claimed that with these machines a perfectly 
cylindrical thread may be cut in one-tenth the time required by 
the old screw-stock and dies. Any contrivance which saves time 
and labour away from the factory is doubly welcome. 








FRONT VIEW OF VICE BOX FOR 
HOLDING PIPE 


FRONT Vitw OF Dié BCA 
CUTTING DIES 


The heater is now in operation in the Liverpool Corporation 
Waterworks, the Tranmere Waterworks, and other works, with 
economical results. 








REACTIONS OF THE SUPPORTS OF AN ARCHED 
RIB 


Ir an arched rib A C B is supposed hinged both at the springing 
and the crown, the following simple construction, which is 
believed to be new, may be employed to ascertain the directions 
of the reactions in the case of any unsymmetrical load :— 

In the figure P* and P? are the directions of the resultants of 
the loads on each half of the rib, and P is the resultant of the 
whole load, i.e., of P, and P,. Two geometrical conditions must 
now be fulfilled by the lines of action of the required reactions. 
First, the lines of action of the reactions must intersect on that of 
P; secondly, the lines of action of the reactions must respec- 


DAVIES AND DAWSON’S FEED-WATER HEATER. | 


Tue feed-water heater which we illustrate herewith is being 
manufactured by the National Fuel Economiser Company. It 
consists of flat coils of wrought iron tubes placed, in a Lanca- 
shire or a Cornish boiler, against the fire-brick wall at the back 
of the furnace flues. In this position they are exposed to the 
heated gases, while passing from the furnace round the front of 
the coils into the return flues around or under the boiler. The 
heating surface is on the average about 80 square feet for a 
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boiler of a diameter of 6ft. 6in. The tubes are of wrought iron 
of 1}in. or 2in. in diameter, and being bent to the shape of the 
coil, a few joints only, and these in the straight portion of the 
pipe, are required ; expansion and contraction may thus take 

without straining the coil. As a precaution, a safety 
valve is attached to the pipe. In case of necessity, access can 
readily be obtained to the coils by removing dh iron plate fitted 
over the chamber. When feed-water is not passing through the 
coils it is necessary to maintain a circulation of water within 
them from the boiler. 


tively intersect those of P* and P? in points m and n such that 
| m m passes through the crown C of the rib. 

From any point ¢ in the direction of P draw e A, e B cutting 
the directions of P* and P* in g and h respectively. Join hg 
and produce it to cut B A produced. Through C draw a line 

| passing through the intersections of A g and B A produced and 
cutting the lines of action of P* and P* inmandn, ThenmA 
n B produced will meet on the line of action of P, and they 
| therefore give the directions of the required reactions K' and 
R*. If B A and hg intersect at an inconvenient distance, it will 
of course be necessary merely to drop a vertical through C 
cutting g h and AB in a and b, to draw a vertical through A 
dS — 40. then sline 
dA a6’ 
through C and f will pass through the intersection of B A and 
h g a8 required. 
| Since P is known, the magnitude of the reaction R! is ob- 
| tained by resolving P* along m A and mn. Similarly P? resolved 
| along n B and mn gives the magnitude of R*. The components 
| of P' and P? resolved along m n are equal, and equal to the 
thrust T at the crown. 








QUICK SPEED HAND-DRILL. 


EncingERS who, in common with amateurs in mechanics, 
sometimes want to drill a few small holes in a piece of metal, will 
be interested in the little quick-speed hand-drill which we here 
illustrate. It will be seen to consist of a small frame fixed in a 
wood handle, and carrying a drill spindle on which is mounted a 





small fly-wheel. Attached to another part of the frame is a stem 
upon which a grooved wood wheel rotates against the resistance 
offered by a small spiral spring also upon the same stem. On 
the upper part of the fly-wheel spindle is a sleeve carrying a small 
ratchet wheel at its lower end, which is sunk into a recess in the 
fly-wheel, a small pawl being also fitted into the recess. A piece 
of fine string or catgut is attached to and wound about twice 
round the wood wheel and about four times round the sleeve, 
the other end of the cord passing through an eye on the frame 
and being fastened to a finger ring. The cord is of such a length 
that when the ring is close to the frame it is under a certain 
amount of tension exercised by the spiral spring. The operation 


| of the drillisas follows. The frame being held in one hand with 
| the drill upon the piece to be drilled, the cord is pulled quickly by 
| a finger of the other hand, and as the cord is wound upon the 
small sleeve, a great velocity is given to the drill spindle, which is 
maintained by the fly-wheel for some time against the resist- 
ance of a small drill. As soon as the cord has been pulied out, 
| the spring is allowed by the hand to pull it back, the sleeve 
| rotating in the opposite direction, this being permitted by the 
ratchet and pawl. The wood wheel also rotates in the oppo- 
| site direction, and thus the cord is again wound up ready for 
another pull, by which the continuous revolution of the drill is 
maintained. A point which strongly recommends it in pre- 
ference to the Archimedian breast drill is, that it revolves 
always in the same direction. It is being introduced by M. 
Selig, jun., and Co., Lambeth-hill, Queen Victoria-street, E.C, 











A VERTICAL BOILER WITH GAS FURNACE. 

WE herewith illustrate, from a French publication by Mons. 
Fichet, a small vertical boiler with pendulous Field tubes 
fired with a gas furnace. The whole arrangement shows 
how, easily gas firing can be applied to vertical boilers 
more especially. The gas flowing up the channel g, strikes 
against a fire-brick screen d, and is thereby forced to 
enter in horizontal streams into the combusti hamber C. 
At the periphery of this chamber there are a number 
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of mouthpieces set at different heights, and opening into 
an annular channel, shown in section at a, a, through which 
the air passes, getting heated on its way. The products of 
combustion ascend through :a perforated fire-brick plate 
amidst the tubes, and out at the chimney in the ordi mode. 
The eye pieces, R, R, set at different places, allow the process of 
combustion to be examined and — in — to oes ad 

ion the mixture of gas and air; A, is the gas ucer, 
B, the fire-bars, and ¢ a tube for viewing the fire in the producer 





and stoking it if necessary. 
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HYDRAULIC RAMS. 
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THE HYDRAULIC RAM. 
By C. L. HETT. 

Tue first notice we find of an arrangement for utilising the 
momentum of a column of water for raising a portion of itself 
to a higher level, is in a letter written by Mr. John Whithurst, 
and published in the “Philosophical Transactions” for 1775. The 
letter describes an apparatus of which Fig. 1 is an illustration. 
It consists, essentially, of a reservoir of water A, from which a 
fall pipe B is carried to the air vessel H. A short pipe E, 
terminating in a cock F, branches from the main pipe before it 
reaches the air vessel H; between this branch and the air vessel 
a small clack valve G is placed in a suitable enlargement of the 
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pipe. A second pipe, or rising main I, connects the air vessel 
with a tank K, placed at a higher level than A. 

The action is as follows:—The cock F being opened, water from 
the tank A flows down the drive pipe, B, with a velocity varying 
with the fall. When a sufficientivelocity has been attained, the 
cock F is closed by an attendant, and the column of water, in 
accordance with a well-known natural law, continues its course. 
Having no other outlet, it forces its way through the small valve 
G into the air vessel H, compressing the air contained therein, 
until brought to rest by its reaction. The elasticity of the air 
in the chamber H, in return, forces the water up the rising main I 
into the tank K. 

By alternately opening fand closing the cock F, a continuous 
flow of water into the tank may be maintained. The air in the 
vessel H acts as an elastic spring, and*converts the intermittent 
flow of water to the vessel into a steady stream from it, 
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Without this arrangement, the whole column of water in the 
rising main would necessarily be put into motion, and stopped, at 
each pulsation of the water in the delivery pipe. is, with a 
short rising main, would produce heavy jars, and, in a longer 
one, the water could not be put in motion in this intermittent 
manner, 

In 1773 Mr. Whithurst erected one of his machines for supply- 
ing a brewhouse at the seat of Philip Egerton, Esq., at Oulton, 
in Cheshire. In this instance the fall pipe was 14in. diameter 
and 200 yards in length. The cock E was fixed in the kitchen, 
18ft. or 20ft. below the surface of water in the reservoir A. 
This cock being regularly used for drawing water for domestic 
purposes, and in almost constant action, it kept up a sufficient 
supply to the brewhouse. 

The ram, as left by Whithurst, although very ingenious, was 
very limited in its application, requiring, as it did, human aid to 
’,ork the cock or escape valve. 

In the year 1796 the celebrated Montgolfier invented a self- 
acting escape or pulse valve, which, in its crudest form, was 
patented by permission, in this country, by Mr. Boulton, of the 
firm of Boulton and Watt, in 1797. Fig. 2, reprinted from the 
specification, represents the ram in the form it had now assumed. 
The action will be easily understood. The water flows through 
the fall pipe C until it acquires sufficient momentum to lift the 
counter-weight E and close the valve B ; when this takes place, 
as in the Whithurst machine, the water, having no other outlet, 
forces its way through the valve A into the air chamber J, and 
thence passes into the rising main D. The water in pipe C is 
soon brought to rest by the reaction of the compressed air 
contained in the air vessel, and the valve A then falls. 
At the moment the delivery valve closes there is a slight 
recoil or regurgitation in the drive pipe, which, together with 
the counterweight E, causes the pulse valve again to open. The 
action now commences afresh. 
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Montgolfier’s patent includes various modificationsof theram. In 
one case asyphon fall pipe is used, in order to pass over any obstacle 
inits course instead of cutting through it ; in another instance, two 
rams are designed to work with one fall pipe, in situations where a 
current of water passes alternately in opposite directions, as in a 
tidal river. One ram is placed at Drs gener of the pipe and 
works alternately, according to the current. A third arrange- 
ment is for drainage purposes, where a stream flows at a higher 
level than that from which the water is to be removed. In this 
case the pulse valve is placed at the inlet end of the fall pipe. 
When it closes, the momentum of the water in the fall pipe 
carries it forward, leaving a partial vacuum behind it, which is 
filled by the water from the lower level passing through a suit- 
able pipe and clack. This clack prevents any return of water, 
which thus passes out of the fall pipe with the rest of the 
liquid, After the registration of the patent, Montgolfier appears 
to have further improved the ram by the introduction of spindle 
valves with vertical lift, both for the escape and delivery. 

_ From the foregoing it will be seen that the merit of the inven- 
tion of the ram was undoubtedly due to Whithurst. Montgolfier, 
however, raised the machine from a position of but little prac- 
tical value to that of a thoroughly efficient means of raising 
water. To such a perfect stage had it now arrived, that many 
of the rams made at the present time possess no advantage over 
the best designs of Montgolfier. 

Experience proved that the air in the air vessel was gradually 
absorbed by the water passing through it, and the working of 
the ram interfered with, in a greater or less degree, according to 





the height of lift and length of delivery pipe. The younger 
Montgolfier arranged a small valve so as to keep the vessel 
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supplied with air. Figs. 3 and 4 represent the ram as improved 
and patented by him. 5 ’ 

The most interesting points in this machine are the air cushions 
contained in the annular space I, and the means of maintaining 
a constant supply of air in it and the air vessel. Montgolfier 
speaks of the air cushion as if it had been used before the date 
of his patent, but claims the use in connection with the air- 
supplying arrangements of one of a larger size than had previ- 
ously been practicable. Its object is to reduce the shock at the 
closing of the pulse valve ; but we have not found it answer the 
purpose, or, indeed, to be of any use whatever. C is the pulse 
valve, working in guides gg; D is a similar valve, closing 
externally, the purpose of which will be afterwards explained ; 
Land K are two clack valves, closing either end of an air passage 
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otherwise open to the atmosphere at one end, and into the end of 
the ram at the other. The action is as fullows :—While the water 
escapes through H H, the valve K is closed. As in the previ- 
ously described rams, the valve C shuts—delivery into the air 
vessel takes place—and a recoil is set up, intensified in this case 
by the elasticity of the air cushions at J. The valves C and D 
both drop, and D prevents any return of the water through the 
escape passage. The recoil of the water is sufficient to create a 
partial vacuum in the air space I. The valve K then opens 
and fresh air rushes in; the force of the entering air closes the 
valve L, and prevents too great a quantity gaining admission. 
The air thus admitted in excess of what is required to fill the 
space I rises and lodges under the delivery valves, to be forced 
into the air vessel at the next stroke. 
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The inventor has provided ample means for the delivery of 
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the water to be raised by means of seven small clack valves, a 
provision which is insufficiently attended to in many modern 
rams. A ram with this arrangement of delivery valve was 
erected at St. Elloe. 

The same patent includes an arrangement by which a stream 
of salt or impure water may be used for pumping pure water 
from a spring or well. Fig. 5 shows the arrangement. The 
working of the ram proper is exactly the same as in its more 
simple form. Assume the pipe Q T to be primed as shown in 
the drawing: at the moment the escape valve closes, the water 
rushes up the bent pipe P, compressing the air in it. The air 
forms a kind of piston, reacting on the surface of the water at Q, 
and forces it through the valves E, into the air vessel. The 
water, having expended its energy, recoils with very great 
violence, being assisted by the expansion of the air at P. This 
recoil produces a partial vacuum at P. The entrance through 
H_ being closed by the valve D, the pressure of the atmo- 
sphere on the surface of the water whence the pure supply is 
drawn, forces a portion of it through the foot valve, into the 
rising pipe TQ. The water recommences to flow, and the action 
is rej e 

The manufacture of rams in England was for a long time 
carried on almost entirely by Messrs. Easton, of London, who 
introduced various alterations in their construction. The size of 
the air cushion was much increased, and we believe the intro- 
duction of ball delivery valves, and double pulse valves, is due 
tothem. Mr. Glynn, in his “ Power of Water,” states that a 
patent was taken out by this firm for their improvements ; but a 
careful search in the indexes published by the Commissioners of 
Patents, for such a specification, has been entirely unsuccessful. 
The ram was comparatively unknown to the general public at 
this period of practical monopoly. An amusing preof of this 
occurred in 1832, when a correspondent, writing to the old 
Mechanics’ Magazine, described one of a very crude design as an 
entirely new invention. Mr. Freeman Roe appears to have 
entered the English field soon after this date. His ram and 
that of Messrs, Easton and Amos were exhibited in the exhibi- 
tion of 1851, and submitted to a series of trials under the direc- 
tion of the jurors. It is to be regretted that no particulars of 
the dimensions of these rams are on record, as without them, the 
results obtained are of no practical value. Our American cousins 
appear to have so far appreciated this means of raising water, as 
to induce Messrs. Douglas, of Middlestown, Connecticut, to take 
up the manufacture, and exhibit at the fair held at New York in 
1847, where a silver medal was awarded them by the American 
Institute. Their ram is well arranged, and is designed so as to 
be produced at a very low cost. The escape valve works in a 
short cylinder, and is guided by a perforated shrouding. The 
stroke is adjustable by means of a screw, which is very much 
better than the clumsy expedient of packing the valve up with 
washers on the spindle, which is still adhered to by some of our 
English makers. The objectionable points are the leather clack 
delivery valve ; the want of an air supplying arrangement, or 
spift valve, and insufficient strength for high falls and lifts. For 
use with low falls, and where the water is not carried very far, 
the type introduced by Mr. Douglas is so good a one, that the 
writer has commenced making rams of this class, with improve- 
ments suggested by experience, for use under such circumstances. 
In 1848 the same makers introduced a pumping ram of original 
design. The air piston of Montgolfier was replaced by a diaphragm 
enclosed in a globular chamber, one side of which was in contact, 
and pulsated with, the water in the body of the ram. To the 
centre of the diaphragm a rod was attached, which communicated 
its motion to a lever working a common force pump. The use 
of the diaphragm was an important step; but the mode of trans- 
mitting its movement to the water to be raised was very round- 
about. Mr. Douglas has latterly used a piston working in a 
cylinder in place of the diaphragm, which appears to be a very 
doubtful improvement. 

In 1852 an English patent was granted to Thoma: Hanson, of 
New York, for further improvements, consisting of (1) a leather 
clack, for preventing the recoil in the fall pipe taking place ; and 
(2) for a disc delivery valve, working into a short cylinder ; the 
periphery being made water-tight by means of a cup leather such 
as is used for the bucket of acommon pump. Neither plan 
appears to have met with sufficient success to be at all generally 
adopted. This patent may be said to have completed the history 
of the American rams. Although other makers have entered 
the field, their productions are generally but very slightly modi- 
fied copies of Douglas’. 

Messrs. Bollie and Son obtained provisional protection under 
our English law, for improvements in hydraulic rams, in 1862 ; 
and also exhibited a specimen in the Exhibition at London in 
that year. Their improvements consist in a counterbalanced 
escape valve, which is designed so as to stop the escape of the 
water before the valve reaches its seat, thus mitigating the shock 
which takes place. The second improvement is a rather complicated 
air pump for supplying the air vessel. Neither of these novelties 
has come into use in this country. 

The next patent taken out in England, is for the application 
of disc valves of india-rubber, or other flexible material, to the 
simple ram, and their combination with the flexible diaphragm of 
Douglas in the pumping ram. 

After considerable experience, and a long course of experiments, 
the writer has adopted the form shown in Fig. 6 in his own practice, 
The machine is arranged so as to give access to all the working 
parts without disconnecting any of the pipes. When the air 
vessel is removed, which is done by unscrewing four nuts, the 
delivery valve is exposed. The size of the escape valve is 
arranged so that while it is not unnecessarily large, its area is 
sufficient to insure delivery at a high elevation ; it is adjustable 
by a suitable screw arrangement. The delivery valve is of disc 
type, with a spherical face. This gives a much larger area than 
a ball valve of equal weight ; and is found by experiment to 
give a much greater efficiency than a ball valve, Provision is 
made for adjusting the lift of this valve, which is a point of 
great importance in the working of the machine. The air vessel 
is made very large, to insure a uniform motion of the water in 
the delivery pipe. It is supposed, with a snift valve of the 
ordinary form. The delivery valve seat and adjustments should 
be made of gun-metal, also the guides and adjustments of the 
escape valve. The nuts holding down the air vessel should also 
be gun-metal, so as to prevent their setting fast and rendering 
access to the delivery valve difficult. The studs are preferable 
when made of Lowmoor iron, thus avoiding any chance of 
their twisting off. The various parts should be made to tem- 
plates, and the workmanship should be equal to first-class engine 
work. It should always be borne in mind that while engines 
will “go” when very inaccurately made, a ram will not answer 
without very perfect fitting. A very slight inaccuracy in fitting, 
which would pass unnoticed in the valves of a pump, is sufficient 
to greatly impair, or quite suspend, the useful action of a ram. 

Ina recent paper to the Hanoverian Bezirksverein, Mr. Hermann 
Fischer states that in the year 1866 he was charged to devise for 
the town waterworks in Malmé6 a hydraulic ram, which required 
a width of one metre for the inlet pipe. With a view to 
diminishing the considerable shock of the water on the ‘water 





mass at rest in a given moment between the outflow valve and 
the pressure valve, he sought especially to place these two valves 
as close together as possible, and he arrived at the construction 
indicated in Figures 7 and 8. 

The outflow valve a is constructed as a double seat valve and 
hollow. It rests in the open state on the eight noses / h, and is 
guided below by as many bars, placed above the noses h A ; 
above, by the wings of the pressure valve; the valve seats are 
formed of caoutchouc rings. 

From the figures will first be observed the large cross section 
of outflow; further, that only in the neck of } is there any water 
during the opening of a, in the state of rest. The shock of the 
water can, therefore, be but small. To further reduce it, the 
arrangement shown above, Fig. 8, is adopted :—From the pressure 
pipe a a narrow pipe d proceeds upwards, terminating in the lower 
part of a triple chest, whose middle and upper communicate 
with the lower through the valves f and g, while the lower, after 
opening of the valve e, is put in communication with the open 
air. The upper part of the chest, again, communicates through 
the pipe c, with the space under the valve 6. Whenever the 
outflow valve a is closed, and consequently a shock occurs, water 
is forced upwards in d, compresses the air there, and opening the 
valve f, forces it partly into the middle division of the chest. 
After cessation of the shock this air passes through the valve g, 
into the upper part of the chest into the pipee, and lastly, under 
the valve 5; there it serves, first as a cushion for the impact of the 
water, and then for abundant replacement of the air which is 
gone out of the air vessel, so that the water streaming through 
the open valve } only meets air. 

The ram described has not been constructed, but only a model 
with about 40 mm. width of inlet pipe. In the experiments 
referred to the audible shock was very small. 








H.M.S DESPATCH VESSEL IRIs. 


Her Majesty’s twin screw steel despatch vessel Iris, which was 
launched at Pembroke in April last, was taken out from Ports- 
mouth Harbour on the 7th inst. for her preliminary run to test 
her machinery, preparatory to her official six hours’ trial. The 
draught of water on the occasion was 15ft. 8in. forward, and 
20ft. Gin. aft. Advantage was taken of this run out to obtain 
an approximate speed of the vessel by four runs at the measured 
mile at Stokes Bay, with the following result :— 


Speed due ist mean 2nd mean True mean 
to time speed speed Knots 
a 16-981 19°316 
2nd ,, 15652 a 16°398 ane 
ard | 17-308 hn 4 16°514 vagheved 
4th ,, 15789 


The engines during these runs worked at a mean of 88°65 revolu- 
tions for the starboard engines, and 87°13 revolutions for the 
port engines. The mean indicated horse-power during the runs 
was 6882. The screw propellers were set at a mean pitch of 
18ft. 8in. It being thought advisable after this trial to have the 
propellers set at their flattest pitch for the official trial, the vessel 
was afterwards placed in dry dock for the purpose of having the 
pitch altered to 18ft. This being done, she was taken out on the 
13th inst., and on the following day for her official trial, On the 
first day the engines were worked for one hour at the highest 


grade of expansion. The result was :— 
Pressure of steam. .. Vacuum. .. .«. Revolution. 
65 Ib. : 28 cr 764 


At the conclusion of the trial the circulating engines were 
stopped and the necessary alteration made, by opening the dis- 
charge valves from the air pump and closing those from the sur- 
face condenser, for working the engines with the common jet 
condenser. Under this arrangement the engines made 84 
revolutions per minute with a vacuum of 24in. Advantage was 
then taken of the trial by Mr. Froude, assisted by Mr. H. Brunel 
and Mr. P. Watts of the Admiralty, to conduct experiments in 
reference to the wave line of the ship when driven at full 
speed in smooth water. For this purpose the starboard side of 
the ship was marked at different distances along its length with 
scales of various heights above the water line, and a number of 
observers were stationed on platforms slung over the side of the 
ship for the purpose of recording the height to which the water 
rose as it passed along the side of the ship. A trial was also 
made with Mr. Froude’s new log in connection with Mr. 
Kelway’s electrical indicator, which were found to give very 
accurate results when compared with those taken at the 
measured mile. After these experiments were concluded the 
engines were set to work with steam at the atmospheric pressure 
in all the cylinders, This arrangement was originally suggested 
by Messrs. Maudslay for the Iris, as it would give the class of 
unarmoured vessels like the Iris, the very great advantage of 
being able to reduce their steam when going into action to the 
lowest pressure, and yet maintain about two-thirds of their 
highest speed. 

For the purpose of testing this arrangement, the steam was 
gradually lowered in the bviler to a few pounds above the atmo- 
spheric pressure, and the different valves provided for the purpose 
adjusted so as to let the steam on direct to all the pistons, and 
allow the exhaust steam from the small cylinders to pass direct 
to thecondenser. The result of this experiment was as follows :— 
Pressure of steam 
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exactly with the anticipation formed by Messrs. Maudslay, viz., 
that with steam of atmospheric pressure at the engines working 
on all the pistons, they would obtain 60 revolutions and about 
two-thirds of the greatest speed of the vessel. This speed, in 
the case of the Iris, would be about 11 knots per hour, so that 
it is fully expected that she will be able to maintain that speed 
with the steam reduced to such a low pressure that little or no 
damage would be done to the men in case of a shot striking the 
more exposed part of the boiler or steam pipes. It}fis expected 
that a further series of trials will be undertaken to test this 
experiment after the machinery has been delivered over to the 
Admiralty. After this somewhat miscellaneous series of experi- 
ments were concluded the vessel was brought to her anchorage 
at Spithead for the night, and on the following day she pro- 
ceeded on her official trial of six hours duration, the engines 
exerting their greatest. power, that power by the contract being 
7000 horses. The result of this trial was considered highly 
satisfactory, and is given below :— 


Revolutions. Power. 
Starboard. Port. 
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The mean power exerted during the six hours was 7088, with a 
mean pressure of steam in the boilers of 61°75 lb. The vacuum 
in the forward engines was 28in., and in the after ones 28°33in, 

The engines throughout the triat worked with remarkable 
regularity and steadiness, when the great powers of the engines 
and the high number of the revolutions are taken into account. 
During the trial the ship was under the charge of Captain 
Theodore Jones, the navigation duties being performed by Lieut. 
A. R.Wonham, The steam reserve and the factory department 
at Portsmouth were represented hy Mr. C. Icely, inspector of 
machinery, and Mr. A. Durston; Mr. Bakewell, from the 
Admiralty, was also in attendance. Mr. Walter Maudslay and 
the Hon. G. Duncan were present on behalf of Messrs, Maudslay ; 
and the engines were in charge of Mr. Warriner. Mr. Sells, the 
patentee of the arrangement of the valves for using low-pressure 
steam, was also present at the trial, 

The engines of the Iris have four high-pressure cylinders, 41in. 
diameter, and four low-pressure cylinders, 75in. diameter, with 
a stroke of 3ft. The high-pressure cylinders are placed in front 
of and partly recessed into the low-pressure cylinders, as in the 
engines fitted by Messrs. Maudslay on board H.M.S. Sirius. 
The engines are arranged in two separate compartments with a 
water-tight door communicating between them. This special 
form of engine has the advantage that the covers of all the 
cylinders can be taken off and their pistons readily examined 
without the high-pressure cylinders being removed, while at the 
same time each engine is complete in itself, and can be worked 
as a single engine in case of any accident happening to the 
other. The slide valves of each engine are worked by one 
link motion, and the engines are fitted with steam 
starting and reversing gear, so that they can be easily 
started or reversed by one man. To save weight in the 
machinery, wrought iron has been used as much as is advisable 
in the framing of the engines, the cylinders being connected to 
the main crank bearing frame by strong wrought bars, which 
also serve the purpose of guides for the cylinder crossheads, 
The lines of screw shafting are made hollow, of Whitworth’'s 
“compressed ’’ steel, and the barrel parts of the boiler shells are 
also made of the Landore Company’s mild steel of similar quality 
to that of which the vessel is built, The space in the vessel for 
the engines being very limited, the condensers and air-pumps 
have been placed in the wings behind the low-pressure cylinders. 
The surface condensers are made entirely of brass, that for the 
forward engines having 5290 brass tubes } diameter inside, 7ft. 
in length, and that for the after engines having 7024 tubes of 
the same diameter, 5ft. 3in. long, their united cooling surface 
being 14,000 square feet. The air pumps ave upright single- 
acting pumps, one toeach pair of engines; they are 43in. diameter, 
with a stroke of 2lin. ; they are worked by means of bell-crank 
levers direct from the low-pressure pistons of the foremost engine 
in each compartment. There are two centrifugal pumps 3ft. Yin. 
diameter, worked by small independent engines, for circulating 
the cold water through the condensers ; these pumps are also 
provided with suction-valves and pipes leading into the bilge, to 
be used in case of any accident tothe ship. The engines drive 
two four-bladed screw propellers, 18ft. 6in. diameter ; the blades 
are made so that the pitch can be varied to suit the speed of the 
vessel. We shall in an early number refer at greater length to 
these engines. 

The boilers are twelve in number, Eight of them are oval 
in form and four of them circular, this difference being 
required to suit the form of the vessel, They are placed in the 
wings in two separate compartments, with the stoking-space 
amidships. There are in all 32 furnaces, 3ft, jin. wide by 7ft. 
long, with an area of fire-grate of 700 square feet ; the boilers are 
fitted with 2898 brass tubes 6ft. Gin. long, 3}in. diameter out- 
side, the total amount of heating surface being 18,700 square feet, 
The funnel for the forward set of boilers is 7ft. 7in., and that for 
the after boilers is 8ft, 4in. diameter ; each funnel has a venti- 
lating tube 3ft. diameter up through its centre, for the purpose 
of ventilating the stokehole. The total weight of the machinery 
complete, with water in the boilers and surface condensers, is 
1006 tons, including the full complement of spare gear. 

To compare the Iris briefly with some other types of 
unarmoured vessels, it may be said that she possesses the dis- 
placement of the Baechante, corvette, the engine power of the 
Inconstant, frigate, and the speed nearly that of the Lightning, 
torpedo boat. The principal dimensions of the Iris are—length 
between perpendiculars, 300ft., and over all, 333ft.; extreme 
breadth, 46ft. lin.; depth in hold, 16ft. 3in.; length of poop, 78ft.; 
mean draught, 19ft. 9in.; displacement, 3750 tons; and mid- 
ship section, 777 square feet. Unlike the steel vessels of the 
Comus class, which are now building on the Clyde, she will not 
be sheathed with wood, but will have her hull simply protected 
by composition. The plating varies from jin. to jin. in thick- 
ness, and is rivetted to the longitudin%ls and perpendiculars by 
wrought iron rivets jin. diameter. There are eighty-three 
frames, those forward and aft being 3ft. apart, and those amid- 
ships 4ft. apart ; and, as they are crossed by longitudinal Z- 
shaped girders, no part of the ship’s side is unsupported for 
more than 4ft. square. Her armament will consist of ten 
64-pounders, eight side and two revolving, the latter being 
mounted on the poop and forecastle, so that the recessed porte 
which have been cut in the corvettes of the Boadicea class for 
the purpose of securing fore and aft fire will be dispensed with, 
The broadside guns, which are worked on the upper deck, have 
no protection beyond the jin. plating which forms the top- 
sides, and runs up so as to give an exceptional height of bulwark 
and freeboard. The Iris will also carry a 9-pounder and 4 
7-pounder field-piece, and will be fitted with the Whitehead 
torpedo. Her armament is light. She is barque-rigged, with 
wooden masts, and is steered by hand gear. Her complement is 
250, and most of the officers are accommodated under the poop, 








ON THE PROPULSION OF VESSELS.* 
By Mr. W. J. Miuuzr, C.E., Secretary of the Institution of 
Engineers and Shipbuilders in Scotland 





Tux object of the present paper is, mainly, the consideration of 
the action of a sounelar upon the water with which it is in contact, 
and the relations existing between the pressure so induced and the 
** actual energy ” of the mass of water set inmotion, In the case 
of a steam vessel the source of power is contained within the 
vessel, and lies in the pressure of the steam, the useful effect of 
which is transmitted to the propeller. The water in contact with 
the propeller, from its inertia, offers resistance to motion, the 
reaction of which appears as thrust upon the vessel, whereby it is 
urged forward, whilst the water acted upon moves backwards. 

en a body or mass of matter is moved by the action of a force, 
the body is said to have acquired momentum, This momentum is 
proportional to the product of the mass and the velocity ; hence 
the greater the mass moved and the higher its velocity, the greater 
will be the momentum, To effect this, force must be exerted ; so 
that the momentum of a body becomes a measure of the force 
acting. The unit of force has been defined asthat which, in one 
second, gives to one pound of matter a velocity of one foot per 
second, The unit of force will thus produce a unit of momentum 
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in one second. Hence, if we know the momentum of a‘body, we 
can tell the force which has acted tocause such momentum, The 
action of a propeller being to drive back a 7 of water, the 
momentum of this mass of water will measure the force exerted 
by the propeller to cause this motion of the water, and conse- 
quently the opposite reaction or thrust upon the propeller, 

Thrust of a Propeller.—The thrust of a preety, then, may be 
ascertained, if we know the mass of water driven back in one 
second, and the velocity per second with which this water moves. 
In treating of this subject, the late Professor Rankine says, ‘‘ the 
reaction of the stream of water acted upon by any propelling 
instrument is the product of three factors; the mass of a cubic 
foot of water, the number of cubic feet of water acted on in a 
second, and the velocity in feet per second, impressed on the water 
by the “propeller.” That both the forms and positions of pro- 
pellers will modify the results is obvious. The oar acts on water 
removed from the vessel’s influence, whilst the screw propeller 
from its situation amongst the currents meeting at the stern of 
the vessel is much affected, the paddle-wheel occupying an inter- 
mediate position. In considering, then, the relations existing 
between thrust and the energy of the moving water, let the 
simplest case be taken—in which the actual velocity of the steam 
driven astern by the propeller is equal to the difference of the 
speeds of the propeller and of the ship. When the vessel has 
attained a uniform speed, the work of the engines will be expended 
in overcoming the frictional resistance of the water in contact and 
in setting in motion certain quantities of water, one of which is 
the backward current already referred to; the other motions are 
the waves, eddies, and the following current or wake. These 
motions combined absorb the power of the engines, the useful 
work of which will vary according to the manner in which these 
influences act upon each other. Let the actual velocity of the 
steam driven back be equal to the difference of the velocities of 
the ship and propeller; then, if V=speed of ship in feet per 
second, P = speed of propeller in feet per second, S = of 
stream driven back in feet per second, we shall have 8S = P — V, 
or slip. The quantity of water acted upon will depend on the 
speed of the propeller, and for a paddle-wheel may be stated as 
follows :—Let D = effective diameter of wheel in feet ; let N = 
number of revolutions per second; let A = area of two float- 
boards—feathering floats—in square feet; then, P = D x 311416 
x N. Let Q = quantity of water acted upon in one second, then 
Q=A x D x 3.1416 X N, or Q = AX P, and if 64 pounds per 
cubic foot be taken as the weight of sea water, we shall have as 
weight of water set in motion in a backward stream from the pro- 
peller in one second, W = A X 64 X D X 31416 X N, or W=A 
x64 XP. Now, since this water moves with a velocity of S feet 
per second, its momentum as expressed by the ordinary symbo} 


(=) and taking the value of g as 32, willbe M = (Axor 
x S,orM=2%XA x P x §; but, since this measures the 
number of units of force acting during the time, and since the 
reaction or thrust is equal and opposite to this force, we have, 
p= Ax “ne * 8 —2 x Ax P x S asthe thrust in pounds 
which is, therefore, the force urging the vessel forwards. Professor 
Rankine’s rule for the thrust of a proj in pounds, whether 
paddle, screw, or jet, is:— “‘ Multiply together the transverse 
sectional area in square feet of the stream driven astern by the 
propeller ; the speed of that stream relatively to the ship in knots ; 
the real slip, or part of that s which is impressed on that 
stream by the propeller, also in knots; and the constant 5°66 for 
sea water, and 5°5 for fresh water.” Professor Rankine also states 
that ‘‘The sectional area of the stream immediately after the 
action of the propeller is either very nearly or exactly equal to 
that of the propeller itself projected on a thwart-ship plane; 
that is, for feathering paddles simply the area of a pair of floats, 
and for a screw the area of the disc less that of the boss.”* 
Energy spent in gaining Thrust.—In setting up the backward or 
slip current energy has been expended which appears in this 


current as lost work, Taking the ordinary symbol, or Wet 
to express this energy, we have as the value of the lost work, 
A x 64x P) XS" = a x P x 8%, and this, when the 


, fe tet aE Ee 
2x 32 

te a works clear of the ship’s currents, will be wholly lost. 

ow it will be noticed that, while for the same quantity of water 
sent astern, the thrust varies as the velocity, the lost work varies 
as the square of the velocity. The lost work then, for increase of 
speed, will increase much faster than the thrust gained. To 
reduce this loss while keeping the thrust constant the quan- 
tity of water must be increased and its velocity decreased. 
To give numerical and graphical expression to these principles 
the following tables and diagrams have been drawn up in w 
a fixed rate of speed of vessel is assumed, and a constant 
thrust ; the areas and speeds of i are, however, varied, 
Let V = 22ft. persecond, P = 26ft. per second, and A = 1 square 
foot ; then S = 26-25 = lft. per second, and $+ = 2, hence T = 
2x 1x %6+1=52)b, 


No. 1. 








while constant. The general equation of energy expended and 
work done in propulsion may be stated as follows:— Fs = Rs + 


= Bi where Fs = effective energy of the engines; Rs = work 
done in overcoming the frictional resistance of the water in contact 
with the vessel. 2%” = the sum of the work lost in setting in 


motion the slip current, the following or wake current, waves and 
eddies, If the propeller be working in the following or wake 
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current, a part of the whole of the lost work of the slip current 
may be regained, since the propeller instead of setting originally 
still water in motion, would now be employed in bringing to rest a 

art or the whole of the following current, whose momentum 
Ries checked, thrust would be induced as before upon the pro- 
peller ; the following current being in this manner brought partly 
or wholly to rest, 























LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of vur 
correspondents. ) 





BENNIE'S PLATE PLANING MACHINE. 
S1r,—Referring to my letter in your issue of 30th ult., I now 
add what may probably ere this have been expected of me. I 


have not until to-day had an opportunity of referring to Mr. | 


Alley’s specification of improvements in machine tools. It is only 
due to him that I should admit, as I now do, that he has preceded 
me in respect of a> machine with the holding-down beam 
overhung from the tool-slide, clear of the table. But that is all 
that can be said, for it is in that respect alone that his machine 
and mine can be said to have anything in common. In all other 
features the machines differ so widely in design and construction 
that it would be hard for any one to say he saw any points of 
similarity. It is evident that while Mr. Alley and I have both 
aimed at keeping the table clear for plates of any length or width, 
we have proceeded to effect this by arrangements and designs which 
do not at all resemble each other. JAMES BENNIE, Jun, 
Clyde Engine Works, Glasgow, Dec. 20th. 





STEAM ON TRAMWAYS. 

fS1r,— Referring to the notice in your issue of Dec. 7th, page 411, 
of the trials at Paris of Brown’s tramway engine, and at which 
trial I was present, be good enough to allow me to correct one or 
two little inaccuracies or omissions. The s maintained was 
seven miles per hour, including stoppages. The engine was made 
at the locomotive works, Winterthur. I do not think you would 
be surprised at the working pressure being 14 atmospheres if 
ou were aware of the design and construction of the boiler, 
which I think is a question for the engineer and not the passengers. 
The boiler is not vertical; the tubes are placed horizontal, the fire- 
box shell being raised to obtain dry steam. With your permission, 
I will give a description of this engine with drawing in a few weeks, 

Cannon-street, Dec. 20th, J. H. Davis. 





THE HOTCHKISS GUN. 

Sin,—Having seen in your paper a notice of an improved revolv- 
ing cannon, claimed to be invented by Mr. Hotchkiss, of the 
United States, I beg to inform you that ? had previously invented 
a similar gun. In 1863 I gave to Messrs. Adamson and Howis, of 


























Per , agents of the Royal Mail Steamship Company, a 
model of this gun, which was forwarded to England and presented to 
his Excellency the Secretary of State of the War Department. 
In 1868 I had the honour of presenting it to his Majesty the 
Emperor of Brazil, by whose order I carried it to the Minister of 
War, the present Duke of Caxias, and also to his Excellency the 
Councillor Francisco Josi di Cardoso, junior, one of the first 
military engineers of this country. 

My gun obtained the approval of all the engineers who saw it. 
It is very easily and cheaply constructed. It is so made that it can 
be adjusted to a portable fort. It possesses a steel plate placed at 
an inclination of about 35 degrees, so that a ball fired by the enemy 
on striking the said plate will harmlessly glide off, ample protec- 
tion being afforded to all behind it. This effect is increased by the 
plates resting on steel springs covered with india-rubber to a depth 
of 2ft. or 3ft., which causes it to give way before the force of the 


The plates of different can be united in such a way as to 
form a portable breastwork, and can be separated and withdrawn 
from action in a few minutes. J. WETSON, 

Rio de Janeiro, Nov. 16th. 





PROTECTION OF CASEMATE GUNS. 
S1r,—In your issue of the 4th ult. there is a letter from Lieut. 


{ ' 
P, feet | 8, feet 
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In Fig. 1 the areas of each of the rectangles represent the thrusts 
given in Table I., the co-ordinates of the curve being, for vertical 
distances, slip in feet per second ; and for horizontal distances the 
products of speeds and areas of propeller. In Fig. 2 the areas of 
each of the rectangles represent the lost work or energy imparted 
to the slip current, corresponding to the same velocities of slip as 
given in Fig 1, the co-ordinates of the curve being, for vertical 
distances, the half square of the speed of the slip current in feet 
per second ; and for horizontal dist , the products (as in Fig. 1) 
of speeds and areas of propeller. On inspection of these 
diagrams, it will be seen that the loss of energy in the slip current 
rises very rapidly as the slip increases ; the thrust remaining mean- 





* From calculations and observations uf the performance of some river 
paddle-steamers made by the author, it ap that only about one half 
of the area of float-board is effective, the being probably due to the 

g up of the water and the uent mixture of air with it and 
eddies and waves made by the float 
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Clarke, R.E., on the above subject, in which letter Lieut. Clarke 
omits apy reference to a mantlet for the same purpose proposed by 
me in 1867, of which a description was inserted in the ‘* Profes- 
sional Papers of the Corps of Royal Engineers,” vol. xvii., 1869, 
and also in the R.E. “ Journal” of 1st of April, 1876. My mantlet 
differsfrom the shields proposed by Herr Krupp and Lieut. Clarke, 
inasmuch that it is counterbalanced without the aid of any addi- 
tional weight, being one plate of wrought iron revolving on a centre 
pin fixed into the masonry from lft. to 2ft. below the sill of the 
embrasure, supported at the top by a girder, and at the bottom by 
a groove cut into the floor of the casemate—thus forming two 
mantlets for each gun—and which does not require hydraulic 
resses or winches, the mantlet being raised or lowered by hand. 
tlets on this plan possess the following advantages :—First, 
simplicity of construction and working ; secondly, being reversible, 
each embrasure would be supplied with two mantlets instead of 
e to resist any size shot or shell; 
replaced when 


Clarke do not 


wi 
proposed by Herr Krupp and 


meet with the conditions Nos. 1, 2, and 4; the risk of the mecha- 
nical arrangement of hydraulic presses getting out of order, and 
the certainty of the shield getting jammed if struck by shot or 
shell, thereby Ota the working of the guns, would, I think, 
prove detrimental to their success. This would not apply to a 
mantlet working on the interior face of a casemate, for, if 
damaged, it could easily be removed and replaced. Moreover, 
Herr Krupp and Lieut. Clarke’s shields are for forts with one tier 
of guns, without ditches, and with glacis, the crest being raised— 
in order to form a pit for the shields when lowered—to the level 
of the embrasure. It therefore a rs that the forts are made 
to suit the shields, and not the shields to suit thefort. _ 

I beg to observe that Herr Krupp and Lieut. Clarke’s ideas are 
not new. In 1867 a model and description of my invention was 
submitted to the Ordnance Select Committee, which was favour- 
ably reported upon; the committee reported by Minute 21,652, 
8. rd 6, 7, report No, 4531—10th of April, 1867—‘‘That the con- 
struction and mode of action are extremely simple.” As the 
interesting method of protecting guns in casemates is now likely 
to be considered and tried, I beg you will do me the favour of 
inserting this letter in your next issue, as I claim to be the 
inventor of the counterbalanced mantlet. J. JONES, 

Brompton Barracks, December 19th. Quartermaster R.E. 








LEGISLATION ON PATENTS 

Srz,—I was not in the least ‘surprised to find” Dr. Siemens 
expressing doubts as to the expediency of a preliminary 
examination, as proposed by the Government bills, in substitution 
for our existing system of granting patents. He isa man of far 
too much experience and knowledge of patents to believe in the 
possibility of working the system of prelimi examination 
without great disadvantage to patentees, And he appeared to me to 
meet the proposed system by an opposition in front, bringing the 
right argument to bear on it, viz., that no one could ound 
competent to work it a 

I ae always been ready to admit that if it were a possibility 
in practice, an ideal examination founded on perfect discrimination 
oad unlimited knowledge in those who exercise it, might be 
advisable. But where are such examiners to be found? Surely in 
this department, as well as in every other, the value of the system 
must be limited by the qualifications of those who work it. If it 
is not ible to find competent examiners, even if the 
were ike to provide sufficiently for an adequate staff of them, 
how could the attempt to work it result in anything but failure? 
But such failure wall produce serious difficulties and hardships 
for applicants for patents, and therefore I trust that experienced 
and intelligent patentees like Dr. Siemens will apply their minds 
to the subject, and give the public the benefit of their ideas, so as 
to prevent the Sneaioaaeal of our existing system, before a better 
one is found to put in its place. And let the advocates for pre- 
liminary examination enlighten us as to the qualifications, in any 
possible examiners, on which they rely as likely to produce bene- 
ficial results in practice. 

I think that if such persons were to try and explain such qualifi- 
cations, the probable effect produced on their minds would be, in 
many instances, a conviction that their argument was untenable. 
They would probably find out that they had been all along tacitly 
assuming qualifications in examiners that could not possibly be 
realised, And I feel quite sure that the effect produced on the 
minds of any readers of such attempted explanation, would be 
either a new or a strengthened conviction of the fallacy of the 
argument, based on the supposed competency of examiners to 
discharge satisfactorily the duties required from them. 

8, Quality-court, Chancery- WILLIAM SPENCE, 

lane, W.C., Dec. 4th. Assoc. Inst. C.E. 








Continuous BrakEs.—Each of three reports recently issued by 
the Board of Trade upon collisions which occurred last month 
dwells upon the necessity, so often urged, that all trains should be 
fitted with continuous brakes, under the control of the driver. The 
first of these accidents occurred on the 6th inst. on the London and 
South-Western Railway, at Dorchester station. Seven passengers 
were injured, one seriously. The accident was caused by a driver 
of a mixed goods and passenger train from Weymouth being behind 
time, and approaching Dorchester Junction at an excessive rate 
of speed, and thus overrunning the signals, which were against 
him, The second accident occurred on the 16th inst., on the West 
London joint line of the London and North-Western and Great 
Western Railway companies between Willesden station and the 
Mitre Bridge Junction. Eight passengers and five servants of the 
company were injured. It was caused by a signalman having mis- 
taken the numbers of two levers, and thus shifting the facing 

ints instead of locking them. The third collision was on the 
| pane and North-Western Railway at Duston sidings, between 
Northampton and Blisworth, on the 7th inst. It occurred through 
a Si neglecting to give the driver of a passenger train the 
danger signal in time, and thus he was not enabled to stop his 
train from running into some empty trucks which were being 
shifted. Colonel Yolland, the inspecting officer in the Railway 
Department of the Board of Trade, says:—‘“‘ The collision would in 
all probability have been avoided if the passenger train had been 
fitted with continuous brakes, placed under the control of the 
engine driver.” Major Marindin, R.E., in making an inquiry into 
the collision at Dekahes expressed a similar opinion. 

THE Fastest LOCOMOTIVE BUILDER IN THE WORLD.—Lately in 
Jackson, Michigan, at the engine works of the Michigan Central 
Railway, a competition took place between two gangs of workmen 
as to which could soonest puta locomotive together and send her 
out of the shop in running order. Heretofore the usual time for 
doing this work, with a gang of five or six men, in the Baldwin 
Locomotive Works of Philadelphia, has been from nine days to 
two weeks. When therefore, the fact was published that the same 
feat had been accomplished at Jackson by Robert Stewart, with 
14 men, in 25 hours, and by Walter Edington, with his gang, in 
164 hours, the engine builders of the country were loud in their 
expressions of disbelief. This piqued the Jackson men, and they 
determined to transcend all previous efforts. Accordingly on 
November 16th, the parts of two new locomotives, which had 
never been placed together, were collected, while on the two trucks 
were the boilers, As the clock struck seven, two gangs of four- 
teen each, one commanded by Robert Stewart, and the other by 
Walter Edington, sprang to their work. The boilers were raised 
by jacks on the massive frames, the driving-wheels secured in their 
places, the cylinders, valves, link motions, connecting rods, levers, 
smoke-stacks, jacket bolts, &c., numbering altogether thousands of 
pieces, were all secured in their respective places. The fires 
already lighted convert into steam the water run in. shortly after 
the start. Edington’s gang beats the other about a minute in the 
finishing touches. The engineer, standing in his place, blows the 
whistle, turns on the steam, the driving-wheels revolve, and the 
first engine moves down the yard. A few seconds later the other, 
with a shrill clarion whistle, follows its completed companion. 
The spectators, 200 in number, who watched every detail of the 
work with breathless interest, break into a cheer, to which the 
grimy workmen. drenched in perspiration, give hearty echo. Two 
hours and fifty-five minutes is the record trom fifty watches, and 
the Jackson shops and workmen are covered with a blaze of glory. 
The two engines were attached to an excursion train filled with 
employés, aud the exultant crew went to Detroit, Each engine 
made the trip of seventy-six miles without heating a journal, and 
they both ran as smoothly as if they had been months in com- 
mission, Walter J. Edington, the winner of the competition, was 
born in Northumberland County, Ontario, twelve miles north of 
Cobourg, and served his apprenticeship in Cobourg Foundry under 
Mr. James Davidson, son of Mr. Davidson, once manager of the 
Bank of Montreal, and now of the Bank of Scotland, Edinburgh, 
= brother of Mr, Thomas Davidson, of this city. If we are 








Mr. Stewart is a Canadian also, @ native of 
Montreal,—. Witness, 
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COMPOUND ENGINES—ALLAN’S PATENT—INMAN STEAMSHIP CITY OF NEW YORK. 
THE NORTH-EASTERN MARINE ENGINEERING COMPANY, SUNDERLAND, ENGINEERS, 
(For description see page 461.) 
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TO OCOORRESPONDENTS. 


*,* In order to avoid irouble and confusion, we find it necessary to 
inform correspondents that letters of by aged Pav pacer tp Aa 
public, and intended for insertion in this col phe Ba 
cases, be nied by @ large envelope legibly dir by the 
writer to hii pane tewteps RE. seenes stamp, in order that 
answers received by us may be f to their destination. No 
notice will be taken of communications which do not comply with 


these instructions. ’ 
eo” We cannot undertake oie sae or manuscripts ; we 
‘ore 





the writer, not necessarily tor , but as a proof of 


good faith. No notice whatever will be taken of anonymous ; Th 


communications. 

R. L. K.—Apply to Mr. Cunliffe Owen, Canada-buildings, Westminster. 

W. J. 8.—The journals to which you refer have long since ceased to exist. 

A. M.—A knowledge of plane trigonometry is not necessary to a mechanical 
engineer. Very little algebra is necessary to the study of practical 
trigonometry, but you should have read Euclid to some purpose, and be well 
up in logarithms. 

xX. ¥. Zi) You can work your index with a worm wheel if you like. Only 
one tooth of the wheel witl pass for every revolution of the shaft. You 
cannot well have a wheel with less than about thirty teeth, so that in 

revolutions of the shaft the wheel would make about one-third of a turn. 
Very grave doubts exist as to the validity of the patent to which you 
‘er, which it is not improbable may have to be settled in a court of law. 

J. W.—Your explanation of the fracture of steel armour-plates hangs 
altogether on a theory of the composition of steel which is quite new. You 
do not adduce a single proof that the theory is correct. In other words, it is 
a pure assumption. Under the circumstances nothing would be gained by 

ishing your letter. We quite fail to understand how carbon and iron 
can be at the same time ch Uy bined and not chemicall bined 
If you could clear up this mystery the rest might be easy. 








GAS FURNACES. 
(To the Bditor of The Bngwneer.) 

S1r,—Would some subscriber kindly furnish me with a description of 
the best kinds of direct-acting A furnaces, say to heat a small furnace 
to about 2500 Fah. quickly, with as little draught as practicable passing 
from the furnace? zB 

St. Helens, Dec, 24th. 
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ACCURACY IN LEVELLING. 

In the present advanced state of engineering science, 
and the admirable condition of precision to which modern 
workmanship has brought levels and theodolites, it may 
appear somewhat humiliating to acknowledge that the 
force of gravity affords the only means of ascertaining, 
with absolute certainty, that one point on the earth’s sur- 
face is higher than another. These points are not con- 
sidered to be situated one at the top of a hill and the other 
at the bottom of it, or one at the bottom of a steeple and 
the other at the top, but are sup to be placed at a 
considerable horizontal distance apart, and in such positions 
to necessitate the employment of scientific and delicate 
means for determining the difference of the level between 
them. When we remark that the force of gravity affords the 
only real independent check upon levelling, it should be 
stated that by an independent check we mean one which 
aims at accomplishing the same result by a process or 
operation different from that by which a result has 
been already obtained. As an example, take the deter- 
mination of the longitude at sea by the method of “ lunars.” 
This forms a totally independent check upon the ordinary 
method, which relies altogether for its accuracy upon a 
comparison of the local time, and that of the meridian 
adopted as the zero or starting point. The latter, again, 
depends entirely upon the excellence of the chronometer 
or chronometers on board the vessel. An error in the rate 
of the chronometer vitiates the result, and, what is still 
more important to the subject we are discussing, will con- 
tinue to affect it, no matter how often the operation ma 

repeated. In both instances the meridian time is 
essential to the solution of the problem, but in one case it 
is obtained by direct observation, or, as we might say, by 
direct measurement, and, in the other, from the calculated 
length of a spherical triangle. The two methods are quite 





distinct in character, and not mere repetitions of one and 
the same process. 

The dissatisfaction or uncertainty which one feels in 
the fact that in a long series of levels, although there 
po be that very close agreement between the results of 
different observers, which is usually accepted as a proof 
of accuracy, yet in all probability the assumed accu 
has not been obtained, and is due to the want of an inde- 
pendent check. The repetition of an exactly similar 
process, varied only at the most by the employment of a 
different observer, and an instrument of slightly altered 
dimensions and construction, constitutes no absolute check 
upon a common result, be the coincidence in observed fi 
close orotherwise. We are not nowconcerned with the errors 
incidental to levelling, nor with the means of avoiding 
them, but assume that all those which care and skill can 
eliminate from affecting the result are so eliminated. 
There will still remain a few, which are generally of a 


_| cumulative character, and inseparable from all delicate 


scientific observations in which the judgment and indi- 
viduality of the observer play a most important part. 

ese are the errors which cause a difference in the 
results obtained by different observers, and which render 
it quite impossible to state with any degree of certainty 
whether one is more correct than another. A coin- 
cidence between two or more separate results may be 
due simply to the fact that the errors referred to may 
have equally befallen the different observers, and therefore 
been equally and similarly distributed in their results. 
Again, in the case of discrepancy between the results, the 
assumption of a mean as the correct one may not be a whit 
nearer the truth, since it is quite possible that the errors 
in the one might greatly exceed those in the other. There 
is no valid reason for assuming that the mean of the differ- 
ence or the balance of errors represents the true result. It 
would appear, therefore, that check levels, as the repeti- 
tion of one and the same operation is termed, are not a real 
check upon a long line of levels, any more than the repeated 
adding up of an addition sum constitutes an independent 
check upon the total amount. In this respect the operation 
of levelling and of proving the first rule in arithmetic are 
about upon a par. The so-called proof of an addition sum 
by the aatiel heewe as “ casting out the nines ” possesses 
the same ambiguity as the check levels. If this proof 
does not agree with the original total, it is quite certain 
that one is wrong, but the agreement of the two is not 
necessarily a sign that either is correct; so it is with 
levelling. 

A very able and interesting paper was read before the 
Institution of Civil Engineers last year by Mr. Wilfrid 
Airy “On the Probable Errors of Levelling,” in which 
the subject is thoroughly investigated. Practical engineers 
will perhaps be a little surprised at the extraordinary 
amount of accuracy which attended some of the lines of 
levels mentioned therein. The idea suggests itself whether, 
bearing in mind the remarks already made, the truth was 
really arrived at. A difference between two observers of 
barely one quarter of an inch in a total distance of nearly 
350 miles appears truly astonishing ; especially when a 
similar operation, carried out with the best description of 
instruments and with every possible precaution which 
skill and care could insure, resulted in a difference of a 
whole foot in about a fifth of the above distance. It is 
well known that if two series of levels be taken between 
any two points, one series in one direction and the other in 
the opposite, they never agree. Upon what grounds, 
therefore, check levels, taken in the reverse direction, are 
assumed to constitute a better check than when taken in 
the same direction as the first series, is not quite apparent. 
In alluding to the absence of an independent check upon 
levelling, the difference in height between any two points 
can of course be determined by an measurements, but 
this method becomes practically imapplicable to the par- 
ticular description of levelling under notice. It does not 
constitute a ready and efficient check upon a long series of 
levels in a manner similar to that in which the measure- 
ment of a “ base of verification” proves the accuracy of a 
large trigonometrical survey. 

ne of the most prominent examples in which the force 
of gravity has proved beyond doubt the accuracy of 
levelling operations is to be found in the Suez Canal. 
The first levels which were taken with reference to the 
construction of a canal across the isthmus were carried 
out at the beginning of the eras century by some 
French engineers. ey found the difference of level 
between the two seas to be rather more than 33ft. Had 
this result been accepted as correct, Robert Stephenson 
would have reported very differently to what he did with 
regard to the construction of the canal. But before 
committing himself to a definite opinion on the matter 
he had these levels carefully checked, when they were 
discovered to be quite erroneous. The level of the 
two seas was found to be practically identical, 
although more recent levels have tended to confirm 
the fact that the Mediterranean is 3in. higher than 
the Red Sea. Stephenson was of opinion that a con- 
siderable fall one way or the other was absolutely neces- 
sary in order that the construction of a canal should prove 
successful, When the levels which gave this desirable 
fall were proved to be incorrect, and the two seas were 
stated to be at the same altitude, our great engineer pro- 
nounced against the Suez Canal scheme. He evidently 
considered that when completed it would be nothing better 
than a stagnant ditch. Supposing that there does exist 
the small difference of 3in. in the relative levels of the two 
seas, it would be scarcely sensible in the whole length, par- 
ticularly when it is borne in mind that the course of the 
canal is broken up by the intervention of the Bitter Lakes. 
Nevertheless the canal is not on. wae There is a current 
in it, although very slight, and in no way due to any 
difference of level in the two seas. The cause of this cur- 
rent is as yet not quite understood, but future observa- 
tions and experiments will no doubt serve to explain it, 


THE SCARCITY OF GOOD WORKMEN. 
ALTHOUGH we discussed this subject at some length in 
our impression of Aug. 3rd, 1877, its vital importance is 





sufficient warrant for our returning to it, cially 
as the five months which have since elaj have 
only strengthened the views we then ex : 

this time much attention has been drawn to the ques- 
tion by the masons’ strike in London, where for the first 
time the importation of labour from foreign countries 


racy | has been successfully employed to meet a combination of 


workmen. In the engineers’ strike at Newcastle the same 
thing was done on a large scale, but it there proved a 
failure, mainly because men sufficiently skilful could not be 
found to take the places of those on strike. The skill 
required for ordinary masons’ work is of much more 
humble character; nor has it ever been, like that of the 
engineer, an English monopoly, but is quite as largely dif- 
fused in other countries as in our uwn. We should 
have thought nothing could more absolutely prove 
the mistaken policy of a strike than the fact that 
men can be found who are willing to leave their homes 
and cross the sea to work in a foreign land, where 
a foreign tongue is spoken, under the inducement 
of that very rate of wages which others are refusing 
when offered to them at their own doors. Indeed, were the 
Newcastle experiment to be tried once again we are afraid 
the results might now be diflerent—afraid, because this 
would prove that the value of English as compared with 
foreign labour has largely Sitieaal in the interval. This, 
after all, is the main question which we broached 
in our former article, and to which we wish now to 
recur—Is, or is not, the skill of British workmen 
on the wane? We there stated our reasons for be- 
lieving that we are bound to say Yes to that question; 
and we now wish to inquire whether those reasons have 
been refuted either by the logic of events or by any 
formal answer. As to the former, there has been no 
change as yet in that state of stagnation and apathy 
whieh: has existed through the whole of the present year. 
As to the latter, we have met with no formal contradic- 
tion of our views, nor any im hment of their justice, 
if we except a very sensible and temperate letter from Mr. 
J. Lockie, of Leith, which appeared in our issue of August 
17th. He did not, indeed, deny that the skill and 
energy of the British workman have declined ; but he 
referred that decline to general and necessary causes which 
are really beyond the workman’s own control. As this, 
if correct, would place the matter in a wholly different 
light, we shall not apologise for devoting some space to 
Mr. Lockie’s views. His position is, in fact, two-fold ; 
first, that the great advances made by machinery, and its 
extended use in all departments of manufacture have 
taken out of the workman’s hands the power and oppor- 
tunity of doing good work—have, in fact, reduced him 
also to the condition of a machine ; secondly, that his ener- 
gies being contined to the one remaining object of seeking 
to improve his position, his resort to al! the weapons and 
ractices of Trades Unionism is not to be wondered at or 
Peso if we consider his ignorance of economic laws on 
the one hand and his distrust of his master’s sincerity on 
the other. Let us take these propositions separately. 
Now we can by no means admit that the spread of 
machinery is a proper or sufficient ground to assign for 
the deterioration in the quality of our workmen. It is 
quite true that machines are now employed to an enormous 
extent in performing processes which were once within 
the province of hand labour. Planing, shaping, slotting, 
the cutting of key ways, &c., are all instances of this. 
But were these processes those in which the trainable 
hand of the workman found the fullest exercise for its 
skill? We think not. Any process which can be executed 
by a machine must necessarily be mechanical—that is to 
say, it must involve the perpetual repetition of the same 
action, affording after a time no field whatever either for 
the exercise of thought or for the free and masterly play 
of muscle. Thus, in a spinning mill, we may have a mule 
operating some hundreds of spindles, its frame advancing, 
retreating, and performing all the complicated motions 
—— for the due performance of itstask. Nay, more, 
we may have it so adjusted that the snapping of any one 
of a multitude of threads shall at once bring the whole to 
a standstill. Such a result, wonderful as it seems, is well 
within the scope of mechanical invention. But nobody 
has invented or ever will invent a machine that, when a 
thread has thus broken, will step in and put it right again. 
That must be the work of a human being—of the “ minder,” 
rhaps a mere child—but whose name is not unfitly 
festowel, since Mind is precisely the quality which is thus 
brought to bear on the proceedings, and which must be 
brought to bear the moment any such accident breaks 
uniformity of operation. It is in this direction, in 
fact, that the power of machinery, which, to the unreflect- 
ing, appears so boundless, has its limits quickly and sharply 
assigned. Any operation that is regular, unifor‘y, con- 
tinuous, mechanism is competent to perform; bei.“ ~ the 
irregular, the varying, the discontinuous, it is heljj-** 
But it is precisely in such cases that the higher qualities 
of skill and judgment come into action. If we return to 
the workshop, what can be more monotonous than the 
heavy work involved in the cutting of a keyway? 
which is just one of those operations where machinery 
is superseding the actual labour of the workman. Or, 
let us take an example which is still left, in general, in 
his hands, viz., the facing up of slide valves. None of 
our readers who have been through the shops will have 
much difficulty in recalling that process to mind. The 
valve is received by the fitter from the planing machine, 
and turned face downwards on an accurately true surface 
plate, which has been very lightly smeared with red lead 
and oil. Then the valve is reversed and all tke bearing 
ints, as shown by the red colour, are carefully worked 
ps with a steel scraper ; after which it is turned over 
and tried again. Probably twenty such reversals and 
scrapings have to take place before the surface is found to 
bear so uniformly that it may be d as practically true. 
We do not say that such a job is altogether without 
interest ; but certainly it is not in processes like these that 
a workman’s skill is to be displayed. It is in the small 
details of fitting, which the machine has left untouched, 
in the quick nod accurate adjustment of the different parts 
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of a job to each other—above all, in the final erection and 
overcoming of the thousand and one small difficulties 
which always arise at that time that the difference 
between a good and a bad workman will very speedily 
betray itself. This field of distinction is just as fully 
open to him now as it was in the days before planing 
or shaping machines were in existence. 

There is, of course, another view of the question which 
this line of argument may have suggested to some of our 
readers. If it be really true that the use of machinery 
has rendered the skill of the workmen of no account, is not 
the real condition that this skill is no longer required, and 
need no longer be paid for? If all our work can be done 
by machines, and those machines can be managed by a 
labourer at eighteen shillings a week, why need we employ 
a fitter at eight-and-thirty? Thus the workman’s argu- 
ment may be turned in asomewhat forcible manner against 
himself. Nor is this a mere crude suggestion ; it has 
already been acted on to a very large extent. In point 
of fact the machines for lighter and less accurate work, 
such as small lathes, drills, &, are now chiefly in the 
hands of lads or labourers ; and there have been plenty 
of attempts to adopt the samesystem for machines by which 
a heavier and more important class of work is turned out. 
These attempts, we believe, have not been generally suc- 
cessful ; and this from other causes than the natural op 
sition on the part of the skilled workman. It is true that 
the largest and most important machine, when once fairly 
at work, requires very little looking after, and that little 
chiefly of a very ordinary kind; but in the operations 
that precede and ensue its thus getting to work, the 
oiling and maintenance of the machine itself, the chuck- 
ing or setting of the job, often a ponderous mass of 
metal, the shaping and guiding of the cutters, and so 
forth, there is much to be done which the ordinary 
labourer is sure to blunder over, and which often taxes all 
the resources of the experienced mechanic. It is true 
that, as this skill is only occasionally required, it may 
very well be exercised on more than a single machine, 
We have little doubt that the best system of shop arrange- 
ment will be to divide the tools into groups of three or 
four, each of which will be under the charge of an expe- 
rienced fitter, who will take the work, as far as possible, 
on piece-work terms, and employ lads or labourers as 
minders under him. This would probably have, long ere 
this, become the general practice, were it not for the 
strong opposition which it meets with at the hands of the 
Trades’ Unions. Be that as it may, here is another field 
in which the good workman may find room to distinguish 
himself. 

We must admit that work of this class is not so healthy 
or so interesting as that which is performed at the vice or 
in the erecting shop. We remember how this was impressed 
on us by an acquaintance of our own shop days, an excellent 
fitter, who was on one occasion entrusted with a specially 
important piece of boring. We found him bemoaning his 
hard fate in having to sit hour after hour by his machine 
with his hands in his pockets, when he wanted to be up 
and doing with hammer or file. In fact, like Kingsley’s 
monk, after three weeks at the galleys, he had discovered 
that “of sitting, as of all other carnal pleasures, cometh 
satiety at last.” We only trust that plenty of the same 
spirit still remains amongst our workmen, and that they 
still prefer hard work to listless inactivity. There is, 
however, at least one direction in which the minders of 
machines may most usefully employ their faculties, and 
that is invention. We think there are very few persons 
_placed in more favourable circumstances for working out 
novelties in mechanical, and especially in labour-saving 
appliances than a fitter in charge of an important machine. 
He continually sees a variety of work done under his own 
eye.; he can watch the process from beginning to end; he 
can note the defects of existing arrangements, analyse 
them into their elements, and see precisely where the im- 
provement is wanting; he has plenty of oppotunity for 
immediately testing in practice any idea that may occur to 
him; above all, he has plenty of leisure for pondering over 
his invention at every stage, and so gradually bringing it 
to perfection. This is not the case with a foreman or works 
manager, whose attention is being perpetually absorbed by 
a multiplicity of details; still less with the head of a firm, 
worn down by the wear and tear of commerce and com- 
petition; while a consulting engineer lacks the opportuni- 
ties for practical observation and insight. Nor can it be 
maintained that shop tools or engineering processes in 
general have approached so nearly to perfection that no 
room is left for improvement. To take only one instance, 
the chucking or fixing of heavy jobs on a machine ought 
surely to be performed far more readily and quickly than at 
present. Few engineers perhaps realise how much time is 
expended in this process—time during which the machine 
is standing still, and the wages of several men are running 
on. Again, the adaptation of ordinary lathes to the per- 
formance of special kinds of work affords almost boundless 
scope for the industry and ability of inventors. Let any 
of our readers wo are in the position of machine minders 
turn their attention in this direction, and though they may 
not make their fortunes as inventors, we think we can pro- 
mise that they will not only import a fresh interest into 
their lives, but also add considerably to their own value as 
workmen. 

In bringing forward this last idea, we are quite aware 
of the objection that will be raised to it, namely, that 
workmen have not the technical and theoretical knowledge 
.. Tequisite to make them successful as inventors. This 
brings us at once to the question of the ignorance of the 
oe classes and to the plea which Mr. Lockie has put 
forward, that this ignorance excuses the violations of econo- 
mic law involved in the pretensions and practices of trades 
unions, and all the commercial mischief of which these 
practices are the root. Now, on this we have only a few 
words to say. Our object is not to settle the exact amount 
of blame that should attach to the working classes, 
even granting the truth of all that may be laid to 
their charge. We are perfectly ready to admit that 
much may be said in their excuse. Suddenly growing 


conscious of the power which was given into their hands 





by the extension of trade confederations, it is not to be 
wondered at that they used that power blindly for the 
promotion of what they conceived to be their own interests, 
without inquiring carefully into the remoter consequences. 
Before we condemn them as a class, we ought in fairness 
to consider whether the classes above them could be trusted 
to act very differently under the same circumstances. But 
this is really beside the question. Our object is not to 
mete out blame for the past, but to help, if help we may, 
in the regeneration of the future. Great harm has been 
done, great faults have been committed, on all sides; but 
that it is too late to remedy the harm and recover 
what is lost we do not believe for a moment. It is this 
recovery at which we aim in writing, and which should be 
the aim of every one who is interested in the welfare of 
England. All we have to say, therefore, as to this plea of 
ignorance, is that, whether it may avail or not for the past, 
it cannot excuse any errors of the present. ‘The laws of 
trade economy and the way in which they are affected by 
union principles and practice have been laid before the 
working classes and newspapers, by friends and by foes, 
again and again. Nor are these laws in their broad fea- 
tures so very mysterious, after all. It needs no extensive 
study to see that a strike, as between masters and men, is 
exactly equivalent to a declaration of war between nations. 
It is an attempt to enforce a claim on an adversary not by 
the processes of law and reason, but by using your power 
to inflict so much harm as shall make it worse for him to 
refuse than to accede. War may be sometimes justifiable, 
and so may strikes, but if there is one thing certain with 
regard to the former, it is that it invariably causes im- 
mense injury to the commercial interests of both parties, 
victor as well as vanquished; and we may be quite sure 
that the same will hold true with regard to the latter. 
Therefore it especially behoves those who are engaged in 
such a movement to consider long and carefully before 
embarking in it, so as to assure themselves not only that 
they have a good chance of attaining their object, but that 
if attained it will compensate for the present and future 
evil they wi!l certainly bring upon themselves by the 
struggle. Or if such reasoning be really too hard for the 
brains of our mechanics—which we are slow to believe—they 
can at least be referred to the stern logic of facts. The 
world is suffering from what must be described rather as a 
collapse than a depression of trade, and with the peculiar 
features that money was never more plentiful, and that no 
great disasters have occurred to put a check on prosperity. 
The immediate cause is confessed on all hands to be a 
general want of confidence, which prevents any embarking 
of capital in commercial enterprise. It is hardly less cer- 
tain that this want of confidence proceeds in great measure 
from a conviction that it is impossible to get work done 
sufficiently well and cheaply to leave any profit for the 
capitalist. The mere statement of such a state of things 
is sufficient to show how ruinous must be its consequences 
to all classes and all interests. Its remedy must be in the 
hands of those only who do the work—that is, the work- 
men. The problem is theirs, and they have no excuse if 
they either fail to see its importance, or, seeing, neglect to 
attack it with all the energy it demands. 





WHY IRONWORKS ARE BEING CLOSED. 


Ir the ironworkers and others who, during the late prosperity 
in trade, acquired the notion that they had power to keep the 
works going whether the proprietors were or were not satisfied 
with their profits—and that at one time seemed to be the view 
which the bulk of them entertained—they must, by this time, 
have been undeceived. Ironworks and collieries have been closed 
in the past few days, and there is very little expectation that 
they will be started again during 1878. In all these cases 
the hands have been discharged, and only a sraall percentage of 
them have yet succeeded in getting employment elsewhere. A 
note of warning was sounded from South Wales when Mr. 
Crawshay declined to lose any more money in finding work for 
men who preferred the advice of Unionist leaders to the interests 
of an employer under whom they and their forefathers had 
obtained a livelihood. The warning would seem to have been 
but little heeded ; and we have now the closing of the well known 
ironworks in Wolverhampten of Messrs. G. B. Thorneycroft* and 
Co. These have been established for half a century, and com- 
prise 80 puddling furnaces and 12 mills. Our Staffordshire 
letter records the stopping of these works on Saturday. The 
reasons assigned, we note, are pretty much a repetition of those 
enunciated by Mr. Crawshay. The experience of both firms has 
been alike. The men have been encouraged by their leaders and 
by their organisations to demand terms from their masters 
which cannot be conceded without loss. Loss has been endured 
for some time, but the firm have now found it necessary to look 
to themselves. To save the capital which they have acquired, 
they have determined to leave the trade. They have not done 
so hastily, or with a thoughtless disregard of the claims upon a 
master implied in the gathering around him during « long series 
of years of many hundreds of workpeople. Before they resolved 
to abandon the concern, the employers took the workmen into 
their confidence with a view to their accepting a lower scale of 
wages. The workmen consulted their leaders, and came back 
with the intimation that they were not prepared to make any 
change in the then existing scale. The ing advice to the 
men of their old masters has been that they should consult with 
their leaders with a view to the acceptance of a scale of remune- 
ration which should stop the tendency on the part of the 
employers to close ‘their works that has now set in, with con- 
sequences so disastrous to ths workpeople and their families. It 
is clear from the address now being circulated by the secretary 
of the Amalgamated Association of Ironworkers, that the advice 
will not be immediately heeded. That it will have, however, 
ultimately to be taken, we have no doubt whatever. What good 
can result from the deferring of the inevitable ? 


LIQUID OXYGEN, 


Tue labours of Thilorier, Faraday, and others proved long 
since that certain gases could be liquified by cold and compres- 
sion, and reasoning by analogy, it appeared to be more than 
probable that all gases could be converted into liquids if only 
sufficient cold and sufficient pressure could be brought to bear 
upon them. Several years ago it was announced that an American 
had succeeded in liquifying air, but the statement was easily 
shown tobe untrue. Until the other day, indeed, oxygen, nitro- 
gen, and hydrogen completely baffled every attempt to alter 
their.condition. It would seem, however, that M. Raoul Pictet, a 
well known Swiss savant, hes, at last, succeeded in liquifying 








oxygen, and he has furnished an interesting but brief account 
of the experiment to the Journal de Geneve, of December the 
23rd. The arrangements employed may be thus described :— 
By a double circulation of sulphurous acid and carbonic acid, 
the last-named gas is liquified, and reduced to a temperature of 
— 65 cent. under a pressure of 60 lb, to 80 lb. on the square inch, 
The liquid carbonic acid is then caused to flow into a tube about 
13ft. long. Two pumps working together produce a barometric 
vacuum in this tube, and then part of theacid solidifies in obedience 
to a well-known law,.while the remainder evaporates. In the 
interior of the tube containing the solid carbonic acid is a second 
and much smaller tube; through this tube the oxygen to be 
liquified, produced from chlorate of potash, is caused to flow, a 
pressure of 12,000 1b. on the square inch being brought to bear 
on the oxygen, if necessary. On the morning of the 22nd of 
——— all being in readiness, the experiment commenced. 
The oxygen gas was first brought under a pressure of 4500 Ib. to 
the square inch, at the proper moment the pressure was suddenly 
relieved, a portion of the gas immediately expanded, and in 
doing so cooled down the remainder to such a point that a jet 
of liquid oxygen issued from the end of the tube. The experi- 
ment is to be repeated with improved appliances. This is a 
splendid achievement, and will render the 22nd of December, 
1877, a red letter day in the records of scientific discovery, 








REVIEW. 


Report on Surveys and Preliminary Operations on the Canadian 
Pacific Railway, up to January, 1877, By SanprorD FLEMMING, 
Engineer-in-Chief. MacLean, Rogers, and Co,, Ottawa. 1877. 

[CONCLUDING NOTICE. ] 


Vancovuver’s Isuanp and British Columbia are eager to be 
united by rail through Canada with Europe and the 
civilised world, from which hitherto the few settlers in this 
Ultima Thule of British territory are almost completely 
cut off ; their opposite neighbours, the Japanese, are at the 
other side of the Pacific Ocean, and distant upwards of 
4000 miles, while behind them to the eastward lie 
measureless leagues of territory, much of it wholly 
uninhabited, and elsewhere inhabited only by Red 
Indians, fur hunters, and wild buffaloes and beasts 
of prey. Over vast regions the human foot has never 
trod, and with the exception of some very small areas of 
country at the eastern and western extremities of the long 
line, and at some stations of the Hudson’s Bay Company 
towards the Red River, there are neither roads nor bridges, 
and for the most part no paths, except the trails known to 
the Red Indians and the fur-hunting —— The 
seagon, too, for surveying work, left between the clearing 
off of a preceding year’s snow and the coming on of winter 
again, with its tremendous rigours, is short ; and some- 
times the interval is prolonged between the coming on of 
the winter’s frosts and snows, and the freezing of the 
rivers sufficiently hard and thick to afford safe bridging 
for men and horses is prolonged, and during this time 
every half-frozen stream presents a difficulty periious to 
the traveller; and as, speaking generally, along 
any line running on the whole west and east, the 
watershed of the country is either north or south 
towards the Arctic Ocean, or into the great rivers of the 
United States,sothe contemplated line has the disadvantage 
of intersecting most of the water-courses. We may refer 
our readers who may wish for fuller information as to sur- 
face conditions, climate, and seasons of this little-known 
vast territory of British North America, to the interesting 
little work of Captain Butler, entitled “The Great Lone 
Land,” a popular yet a graphic and trustworthy book. It 
seems pretty well established that the eastern extremity of 
the line should rest upon Ottawa, the western end being 
placed at some suitabie point upon the Pacific coast in the 
first place, so as to make available such short portions of 
railway as may already exist in British Columbia at 
such future time as the great line may be completed. It 
is computed that something like 200 miles of railway may 
thus be economised at the western extremity, leaving, 
however, between the easternmost points of such lines and 
the easternmost end the tremendous gap of between 500 
and 600 miles of wild and unknown country to be traversed 
by the intended line. - 

A further question, or rather series of questions, 
which had no relation to the existence of the Pacific 
Railway, U.S., in this instance, came to be of vital im- 
portance before fixing the terminus upon the Pacific 
coast. In these rigorous and stormy regions, facilit 
of access in relation to wind and season, tides, depth 
of water, and good anchorage, were all considerations 
entering into the choice to be made of several inlets or 
bays, within such moderate distances as would not greatly 
extend the length of the great line or order to reach them, 
But there were other considerations besides those which 
were properly maritime. The territory of the United 
States—or as the Commissioners, without mincing matters, 
as we have been too much in the habit of doing in polite 
and humble deference to the United States, bluntly 
expresses it, “territory in the possession of a foreign 
Power,” with which at some future time we may be at 
war—is 80 closely adjacent to any available ports, unless 
we were to go entirely round the north of Vancouver's 
Island in approaching the coast, that it was of 
vital importance to select such a point on the coast 
that an approaching vessel might not be obstructed, or 
even destroyed, when attempting to make the British port, 
by the artillery of the “foreign Power.” This difficulty 
has been made serious by the giving up to the United 
States a few years back of the island of San Juan, the 
possession of which enables access to the inlying coast of 
British Columbia hereabouts, to be easily and efiectually 
blockaded by the immense artillery which has since, and 
indeed previously, come into use. The Commissioners’ 
report bluntly characterises as injudicious and impolitic 
that surrender of our somewhat doubtful claim to San 
Juan; and though many decades may be destined to 
elapse before we or our fellow-subjects in British North 
America may be obliged to undo the work of treaty by 
taking military possession of San Juan, still we cannot 
but agree with the Commissioners as to the want of 
wisdom displayed in giving up the island in order to 
efface summarily that ground of quarrel with the United 
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States. The Railway Commission adopted the judicious 
course of forwarding a series of questions to the British 
naval commanders stationed off the Pacific coast in these 
latitudes, requesting definite information as to all questions, 
maritime and possibly international, relative to a certain 
number of the conceivable points for the Pacific terminus. 
The answers of these officers, which ar: given in an 
appendix to the report, are lucid and valuable so far as 
they go, though it is to be regretted that the little 
known character of much which relates both to sea and land 
in these regions, and the total absence of maritime surveys 
and of any experience of tides, currents and seasons, in 
higher latitudes in several places, renders these replies 
more cautious and less complete than could be wished. 
Upon the whole the Commission has decided that the 
Inlet of Burrard, at the southern extremity of the Strait 
of Georgia, is the best available, all points being taken 
into consideration. From Téte Jaune Cache, on the 
extreme west, to Ottawa, the surveys for the line were to 
be pushed, and a staff of explorers and surveyors, with 
their engineering officers or scientific leaders, numbering 
about 1000 persons in all, was formed, and some idea of 
the severity of the work performed by these men may be 
gathered from the fact that thirty-four of them died at 
their post by accident or diseases induced by privation, 
hard work, and severity of climate. 

The surface of country to be surveyed has been 
divided by the Commission into three characteristic 
groups, the rolling or hilly woodland country, un- 
cleared country such as characterises Canada gene- 
rally ;_ the get prairies of grassy plains intersected 
by rivers, and more or less by portions of rolling or hilly 
country forming a large portion of the middle group; 
and the broken and difficult country, mountainous, 
and intersected by gorges, at times by torrents or 
by ice and snow, which culminates in the northern 
parts of the Cascades and Rocky Mountains through 
which the line is to pass. In view of the heavy 
snows of this rigorous climate, special constructions to 
render transit at all times safe must be taken into con- 
sideration ; these must be much of the same character as 
those which have been employed by European engineers 
upon several of the passes of the Alps. The following 
remarks upon this point are adopted by Mr. Sandford 
Flemming, Engineer-in-Chief, in the work before us, 
from a report by Mr. George A. Keefseer:—“ Where the 
country is heavily timbered, the snow, which sometimes 
reaches a depth of 112in., is undisturbed by the wind, and 
it will only * on the more exposed portion of the plateau 
further west that any extent of snow-sheds will be 
required. In the immediate vicinity of the glacier streams 
or mountain torrents there are unmistakeable indications 
of snow-slides, or avalanches, and the débris of rocks, earth, 
and trees is piled in many cases to a depth of 60ft.” Over 
the first or woodland region it was necessary to pevetrate 
in the first instance by small exploring parties, plunging 
into the unknown and guiding themselves by the 
barometer or aneroid, the compass, and that general instinct 
which the experience of the explorer on the great scale 
derives from watercourses and the general features of the 
country through which he is passing, and the productions 
which are found init. Nine such explorations were made; 
selecting from these those which seemed conditionally the 
more probable, larger parties were sent forth, who cleared 
narrow strips averaging 6ft. or 8ft. wide through under- 
growth or forest, burning the vegetable rubbish which 
required removal, and leaving a clear space along which 
the surveying parties with spirit level and chain might fix 
with accuracy the length and undulations of the 
intended way. This appears to have been done on the 
trial ways, roughly and rapidly at first, but with 
all accuracy and care over some two, or a still smaller 
number of farther selected routes. In the end a single 
line has been selected by the Commissioners, which in 
their judgment seems to combine the greatest advantages 
with the minimum distance and expenditure, and this has 
been traced upon the map which accompanies the report. 

Even with the imperfect sketch for which we here have 
space of the work performed and its attendant difficulties, 
it does not seem matter for wonder that something like 
six years have elapsed before the report has been arrived 
at. A report, full of interest, information, and prevision 
as to the future of the construction, working, and social 
circumstances of the line itself, though yet leaving many 
subjects necessarily incomplete for want of more precise 
data than as yet attainable. The estimates for the cost of 
the line, forexample, cannot be viewed as more than guess- 
work, being in fact based simply upon those of the 
cost of the Inter-Colonial Railway, by applying works, 
as far as possible similar, to assume similar stretches 
with like natural features of country. A good deal 
of dissatisfaction and some ill-feeling has been produced 
in British Columbia and Vancouver’s Island by the alleged 
tardiness of the Government of Canada to commence and 
push on rapidly with this great work, which they con- 
sider, and probably rightly, as all-important, not only to 
their own progress, but to the peopling and civilising of 
the whole vast band stretching across the continent of 
British North America, It is not disputed that the line 
when completed must be characterised mainly by a ter- 
minal c, and cannot for a great length of time be 
expected to become self-supporting—not, indeed, until 
after settlements, villages, and towns shall have sprung up 
along the line, and until a comparatively civilised popu- 
lation shall have settled along it, with sufficient capital to 
develope the great agricultural, forest, and mineral re- 
sources, most of which are at present very imperfectly 
known, but sufficiently indicated to show how boundless 
they yet may prove. A broad belt of country of about 
two miles in width on either side of the line, has been re- 
served for future settlement along the entire length of the 
line, with enlargements at moderate distances as sites for 
future towns. The regulations issued by the Commission as 
to all that relates to these reservations, to the construction 
of roads, and other conditions of settlements of the lands 
abutting upon the line, so as to reserve the greatest freedom 
of communication from one side to the other with the 





smallest possible number of over-bridges or level crossings, 
are clear and judicious, and are well worthy the perusal of 
European railway engineers, who too often, more especially 
in Central Europe, are somewhat indifferent as to public 
convenience in the construction of their lines as to the 
means of crossing. A line with few means of crossing, 
whether upon the level or by over-bridges, is, in fact, muc 
the same thing as to establish a straight, impassable river, 
without bridges. Level crossings are objected to by the 
Commission, which declares that, on the American zonti- 
nent, about one-half of all railway accidents have arisen 
from them. One of the appendices of this report—which 
number about thirty in ais devoted to the mineral 
resources likely to be met with along the line, a good deal 
of the information being derived from specimens, mineral 
and lithological, collected by the exploring and surveying 
parties. Though no part of. the route seems as yet likely 
to prove such an Eldorado as California has done, there 
is no want of indication of the occurrence of the precious 
metals in forms which seem to promise largely to the 
miner of the future, though as yet the gold found has 
either been much comminuted or in that state of excessive 
sub-division in which it is known in the gold regions of 
Western America as “mere colour.” When we recollect, 
however, that about forty millions’ worth of gold has been 
exported from British Columbia within eighteen and a-half 
years past, the total number of inhabitants at the com- 
mencement of that period being only about 10,000, and 
bear in mind that in the regions scarcely yet explored to 
the northward there are plutonic and volcanic formations 
exceedingly likely to have as adjuncts gold-bearing rocks, 
there is sufficient reason for not doubting that British 
North America may yet vie with the Western States as a 
source of the precious metals. Small nuggets of platinum 
have been found along with the alluvial gold; and as in 
the Oural and Northern Siberia plumbago, in large quantity 
and fine quality has been found to accompany the aurifer- 
ous deposits, so here that valuable mineral has been dis- 
covered, though the full extent of its production is as yet 
unknown. 


Rolled nuggets of silver were found in some of the river 
courses, which, on examination, proved to contain mercury 
in small quantity, being, in fact, a native natural amalgam. 
Cinnabar, copper, cobalt, and nickel were also found, and 
hematite and magnetic iron ores abundantly in many 
places. Coal and lignite formations, so far only of the 
tertiary period, had been passed through, but future 
explorations can alone determine their value. Charcoal, 
however, with the exception of the prairie region, must 
form a cheap and esas mi fuel for many years to come. 
The climate must certainly operate unfavourably to settle- 
ment along this lovely tract of our globe, and so vast is 
Nature, as compared with the greatest efforts man can put 
forth, that it seems improbable that the progress of 
peopling and civilisation can for ages to come produce any 
sensible effect in mitigating its rigours. One other circum- 
stance there is incident to climate which we fear must 

rove a serious drawback to the settlement of these regions 

y Europeans for a considerable period of the vear. The 
“Great Lone Land” of British North America is infested 
with flies and mosquitoes to an extent, its rigorous winter 
notwithstanding, unknown in any warm or tropical coun- 
try, these swarm to such an extent as to make life to the 
white man, and especially to the recent settler, almost 
intolerable. Better knowledge of natural history of the 
habits and inducements to propagation of these pests, the 
copious introduction of insectivorous birds, bats, and 
senal mammalians, living upon such prey, may perhaps, in 
the remote future, do something to mitigate this plague ; 
but the apprehension of their attacks cannot fail, we fear, 
long to operate sensibly in discouraging settlement. Still, 
the balance of inducement is strongly in favour of the 
speedy construction of this grand line, in view both of 
colonial interests upon which we have already enlarged, 
and of the more immediate interests of Great Britain. 
The possession of a commodious and safe port thus far to 
the north in the Pa ific would be of great value to British 
fleets and ships of war as an asylum harbour and repairing 
station, and would greatly increase our national power of 
holding possession of British North America, as well as 
of Canada, to which it would be, so to say, a fortified rear 
entrance, in the event of such complications as are sure to 
arise in the more or less remote future, and against which 
the present disturbed condition of nearly the whole civilised 
world prompts us to prepare in time. 








COMPOUND ENGINES OF THE STEAMSHIP 
CITY OF NEW YORK. 


WE publish this week the first of several engravings illustrating 
a very fine pair of compound engines, constructed by the North- 
Eastern Marine Engineering Company, Sunderland, from the 
designs of Mr. W. Allan, for the Inman Steamship City of New 
York. We shall reserve our description of these engines, which 
contain much worthy of notice, until next week. It must suf- 
fice to say at present, that the two high-pressure cylinders are 
each 40in., and the low-pressure cylinders 7lin. diameter, with a 
stroke of 5ft. 








RESEARCHES ON THE CARBON OF WHITE 
CAST IRON. 


Tue following paper, translated from the Comptes Rendu of 
1875, by Mr. J. Isherwood, of the United States Navy, contains 
matter of interest to some of our readers :— 


‘Many physiologists admit that the carbon set free during the 
decomposition of carbonic acid by the green parts of plants under 
the influence of solar light unites in the nascent state with water 
to form a hydrate of carbon, and that from this primordial hydrate 
the numerous organis compounds elaborated by vegetables are 
obtained through ulterior transformations, 

‘This theory would have a solid support could the carbon of a 
compound be isolated by a reaction at low temperature, and thus 
actually exhibit the formation of a hydrate of carbon. But uw to 
the present only metallic caburets—and notably cast iron—lend 
themselves to such attempts. Although it be not ible to liken 
the carbon of cast iron to that of carbonic acid, yet it seems 
interesting to seek under what form the carbon is eliminated from 





the ow of iron when the action of a high temperature is 
avoi 

‘In treating cast iron with iodine in presence of water, M. 
Eggertz has already obtained a carb residue which, when 
dried at 212 deg. Fahrenheit, contained :—Carbon, 59 69; water, 
22°50 ; iodine, 16°00. In this case the nascent carbon evidently 
united with the water, but the simultaneous presence of iodine in 
the combination complicates the phenomena, and obscures the con- 
clusions that might be drawn from them. To avoid that incon- 
venience we have operated in the following manner :— 

“The cast iron, coarsely pulverised, is treated cold with a 
sufficient quantity of a solution of sulphate of copper, as in the 
case of the determination of carbon by the Ullgren process. 
The carboniferous copper which remains is washed and then 
treated cold with a moderately concentrated solution of per- 
chloride of iron additioned with hydrochloric acid. In this solu- 
tion the copper rapidly dissolves, leaving a pulverulent matter— 
brownish- eek and but little bulky—which, after being properly 
washed with water and dried at 212 deg. 
analysis :—Carbon, 64°00; water, 26°10 ; sili 
termined matter, 1°80 

**154'3316 troy grains of the same cast iron furnished by our 
method 110°1156 troy grains of dry black residue—mean of six 
— —) of which four gave 1101928 troy grains, and two gave 

y grains. 

“The weight of crystallised graphite was found equal to 1°2 per 
centum of the carbonaceous residue, and the dosage of the com- 
bined carbon by Boussingault’s process led to 63°1 per centum of 
carbon in the same residue. The sum of the graphite and of the 
combined carbon is 64°3, a number very near 64°0 given by com- 
bustion. It can then be admitted that, deduction being made of 
the silicium and of some impurities whose weight does 
not exceed 1°8 per centum, the carbonaceous residue is a 
hydrate of carbon having the following composition :—Cy2: 3H20. 
This proportion between the carbon and the combined water is 
constant in the Pee furnished by different white cast irons ; 
it is also that of the iodine compound of Eggertz. This product 

hitic hydrate belongs to the series of Brodie’s graphitic 
& (CesHLOw or Gr,H,0O;) as well as to the hydrographitic oxide 
M. Berthelot. M. Brodie supposes that, in the derivatives of 
the graphite, the carbon exists with the atomic weight 
33 = Gr, G This atomic weight is in harmony with the 





Fahrenheit, gave on 
cious ash, 8°10; unde- 


or 
aci 
f 


m= Cs. 
specific weight of the graphite. Heated to a temperature of 
482 deg. Fah., it loses the water suddenly with intumescence. 
Ordinary nitric acid with heat attacks it energetically, and trans- 
forms it integrally with dise: ement of vapours into a reddish 
brown amorphous substance, soluble in nitric acid, in aleohol, and 
in ammonia; soluble also in pure water, but a by the 
addition of neutral salts. The ammoniacal solution from which 
the excess of ammonia has been expelled by ebullitien precipitates 


by metallic salts some compounds of a clear brown colour. 
“This body gave on lysis :— 3 
I. Il, 
Carbon... 52:13 52.41 
Hydrogen .. oo ee 3°47 858 
Nitrogen oe GE ES Se 2°76 358 


** Heated in a tube, it decomposes and disengages a strong prussic 
odour, leaving a black residue which azotic acid transforms into a 
reddish brown product. 

“The preceding numbers lead to the formula 

C44Hy7(A2z02)099 or GrgH)7(A202)0)). 

** We thought ourselves able to base on these facts a very simple 
and rapid method of dosage for the combined carbon, and for the 
graphite in cast iron. 

“In fact, the nitric solution of the graphitic hydrate being evapo- 
rated to dryness in the wet bath (bain marie), and the residue 
being taken up by alcohol, we dissolve the nitro-graphitic acid, and 
there remains a crystallised mixture of silica and graphite.” 








Souta KENsINGTON MusguM.—Visitors during the week ending 
Dec, 22nd:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8979; mercantile marine, building 
materials, and other collections, 1874. On Wednesday, Thursday, 
and Friday, admission 6d., from 10a.m. to 4 p.m., Museum, 
3654; mercantile marine, building materials, and other collections, 
48. Total, 14,555. Average of corresponding week in former 
years, 8886. Total from the opening of the Maseum, 16,814,472. 


Patent Fuet.—The Welsh patent fuel makers should be gratified 
with the result of the Admiralty trial at Plymouth Dockyard, 
Nixon’s coal was cited as the sample coal, ‘‘a high class” to be 
used, and the verdict was that the patent fuel approached in most 
cases the average results obtained from good steam coal, while for 
exposure to the weather it was much better. A proof of the latter 
is afforded at the Tirrel Works near Cardiff, where a large quantity 
has been long exposed to wind and weather, and still appears of 
the same brick-like consistency. 


ENGINES FOR CALIFORNIAN STREET RaILROADS.—It is stated 
in the Polytechnic Review that ‘‘Mr. Hanscom, of the Hope 
Ironworks, San Francisco, is at present building engines for 
the California Street Railroad in that city. The engines are 
of 250-horse power each, vertical. The road is what is called a 
wire-rope road, the cars being propelled by an endless wire rope 
travelling in a tube under the street, the rope being driven by the 
engine through suitable gearing and drums, The cars are attached 


to the rope by means of a grip extending down into the tube 
through a slot in the top, the grip being operated from the car, 
The has a double steel track, 3ft. Gin. gauge, and will require 


about 20,000ft. of rope. The sleepers and framework of tube are 

formed of concrete, into a body of which the whole road is set, 

ey i'to be permanent, and the best of the kind in the United 
tates.” 


RatiwaY ExTEensions.—Much railway work is about te be done 
in the Manchester district. In addition to the proposed large new 
station in Salford, for the accommodation of the Manchester and 
Liverpool traffic, the London and North-Western and the Manchester, 
Sheffield, and Lincolnshire Railway Companies, who are the joint 
owners of the Manchester London-road station, have decided to 
considerably enlarge the above station at the south end, where a 
junction is effected with the Manchester, South Junction, and 
Altrincham Railways which gives the London and North- 
Western Company an alternative route to Liverpool. This exten- 
sion will consist of the erection of an almost entirely new station 
for this branch of the traffic. Instead of two lines as at present, 
there will be four, and there will be extensive plaiforms with 
booking offices, waiting rooms, and all other conveniencies, with a 
special entrance for cabs and other vehicles. With regard to the 
extension of railway lines in the district, but little is being 
undertaken at present, the general depression in trade having 
naturally put a check to any important development in this 
direction. The principal work which the Manchester, Sheffield, 
and Lincolnshire Company have undertaken isa short line, a little 
over two miles in length, from near the Guide Bridge Junction to 
Waterhead. A junction is to be formed between the new 
Cheshire Lines Committee’s route from Liverpool and the Altrin- 
cham line at Cornbrook, near Manchester, by which allthe Cheshire 
traffic can be brought into the new Manchester Central Station. A 
similar junction is to be formed between the Liverpool and Stock- 
port line of the Cheshire Lines Committee and the Manchester and 
Altrincham line at a point near Timperley, about six miles 
from Manchester. At Warrington several of the largest 
works are to be connected with the new line to Liverpool 
by accommodation sidings, which will also serve the new 
military depd now in course of erection at the above town, The 
extensive engine shed at Gorton, near Manchester, is also to be 
enlarged, so as to afford accommodation for ninety engines of large 
size, 
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INCLINED TRAMWAY AT THE FORTRESS 
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THE Railway Organ, a German paper edited by Herr H. von 
Waldegg, contains an account of two inclined tramways at 
the fortress of Glatz, in Silesia, from which the accompanying 
engravings and parti are en. The tramways are here 
intended for the conveyance of war materials, &c., between two 
high points of the fortress in time of siege ; but it will be seen that 
a similar arrangement might be used for mines, quarries, tramways, 
or anywhere when a short steep ascent has to be surmounted at 
one point of an otherwise road. In this case the tramways 
descend from the two forts down to the valley lying between them, 
which is divided by the river Neisse. Across this there is no 
railway, the transport being effected by means of road wagons, 
which have been conveyed down to the valley standing upon the 
trucks of one tramway, and which, when they reach the other 
side, are put upon other trucks, and with them drawn up the 
other tramway by a wire rope. Both tramways are nearly equal 
-y = and rise about 45 metres altogether, at a gradient of 

in 34. 

At the points exposed to the enemy’s fire they are protected bya 
bullet proof vaulting. but this does not exclude the possibility that 
the traction rope might be destroyed by a shot, or that it might be 
broken from some other cause. To prevent the consequent 
destruction of the trucks by running down the inclined plane, a 
rack is placed between the two rails—somewhat as on the Rigi 
Railway—into which two hooks fixed to the trucks will fall if 
released by the rope, and thus stop it at any point of the line. 
This rack is shown at Figs. 4and5. At Glatz the tramway is 
worked by hand power, both because soldiers are always at hand 
for the purpose, and because there'it thus no delay in getting up 
steam, &c.; but if used elsewhere, steam power would probably be 
employed. The ordinary load ig 100 centners, placed jn wagons 
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weighing 46 centners. For this not less than thirty-six men would 
be needed, but to diminish this number, another narrow track is 
laid beside the main one, upon which runs a weighted truck 
attached to the same wire rope, so that this descends when the 
transport ascends, and vice versé, The arrangement is, however, 
such that this counterweight can be left out of use if desirable. 

Each tramway, then, consists of the winding machine with its 
rope, the two lines of railway with the transport truck and the 
counterweight truck, and the road be ey The winding me- 
chanism had to be placed in a confined bullet-proof casemate, and 
to be arranged in such a way as to give the necessary room for a 
large number of men to work on one common crank. The posi- 
tion of this winding apparatus and rope is shown in Figs. 1 and 
> +. the winding mechanism is represented on a larger scale in 

ig. 3. 

In the interior A of a casemate rests upon three blocks of 
masonry B BB, the shaft C furnished with three cog-wheels, which 
gear with two sets of pinions worked by long crank handles, and 
p aced on either side of the main shaft. Each of these crank 
handles gives room for nine men, making thirty-six in all. Upon 
one end of the shaft D are fixed two loose wheels E and F, and be- 
tween these is a double clutch H worked by the lever G, which 
according to its position connects either I or F with the rotation of 
the shaft. Resting on the same standards as C, but lower down, 
lies another shaft with two wheels I and L—the latter covered by F 
—which gear with K and F respectively, and the wheel I gears at 
the same time with the teeth of the rope drum K. The wheels F 
and L are equal, and thus it will be seen that there is a quick or 
slow motion according as F or K is engaged by the clutch, The 

Se is used for the descent, the slower for the recent of 

e 





%. The crank shaft pinions have 22 teeth, the main shaft wheels 
have 100, the cog-wheel I has 15, the intermediate wheel K has 48, 
and the border of the rope drum has 100. Taking the crank handles 
to make twenty-four revolutions per minute, it will be found that 
at the slow speed the rope drum, which is two metres in diameter, 
will wind on the rope, and consequently draw the truck up at the 
rate of 4°974 metres per minute, thus giving a time of thi: 
minutes for the whole ascent. The descent at the quick owns | 
when F and L are coupled, will take one-third, or ten minutes, 
Assuming the lower speed with the slow motion, also that the 
weight is 7500 kilogrammes, and that a man’s power in turning a 
crank is eight kilogrammetres per second, the number of men 
required—allowing 40 per cent. loss for friction—is given by the 
expression 7500 x 45 x 140 _ 94 

30 x 60 x 100 

The winding drum is made of cast iron, about 20 mm. thick, 
and has a weight of 80 or 90 centners, without arms and shaft, 
From the resultant action of the strain of the rope, the pressure 
of the teeth, and the weight of the drum, it results that the 
lummer blocks have to be made oblique instead of upright, and 
or more safety they are screwed down on solid steel plates, which 
are fixed, each with four bolts, to the foundations, On the cireum- 
ference of the drum are fifty-four half-round grooves, a 
spirally around it for receiving the two wire ropes for the truck an 
the counterweight ; both ropes are fastened on the outside of the 
drum, near the middle ; one leads off the lower side to the trans- 
porting truck round a horizontal pulley, the other off the upper 
side to the counterweight over an inclined pulley, as shown in 
Fig. 7, so that one of these ropes winds on, whilst the other winds 
off. The wire are introduced into the interior of the drum 
through a hole p a8 obliquely as possible, and then passed 
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through an internal rib, and secured against drawing out by aniron other offals of wheat, rice, or other grains or seeds, Edward Davies, ag > Bey Sares, etn Haytor oe 8t. Petar’: 2 a 
box drilled out in a co -Mesrnag which is slip over the rope 1035 | 1 the manufacture of BicaRBonaTe of AMMONIA Henry ye-hill Peckham, antes > ‘lst December, 1874. 
and afterwards filled in wi and Sepa Alesander Melville Clark, Chancery-lane, London.—A com. | 4895. Comstno Woot, &c., Robert Fairburn, Burley.—21st December, 1874. 

The two wire ropes for the tr wagon and the counter-| munication from Gustave Guillaume Verzyl, Louvain, Belgium.—6th | 4436. ConDENSERS, Frederick Ebenezer Saxby, Liverpool,—24th December 
weight consists of forty-nine cast 1 wires of 2 . thickness, agree 1877. 


and have a diameter of 23 mm., with a a of 1°5 ki me 
per running metre. They are led—see Fig. 1—round the alread 
mentioned pulleys of 2 as Manes diameter, which lead them throug 
a right pe and then pass over Le yy rollers to the rampart. 
There the rope is led unde in order not to impede the 
passage. The small speed of the rope, and the consequent very 
small wear and tear, makes any lining of the drums, pulleys, and 
supporting rollers ye eggy As mentioned above, and as re 
sented in Fig. 6, two trucka are laid side by side, one of them 
having a gauge of 1435 metre for the transport truck, and the 
other of 0°540 metre yh the comet, ‘Lhe rils of the 
former are 99 mm., and of la’ 60 mm. high, and are fixed 
with hooked bolts and cottars to sleepers of the Vautherin \ 
as shown in Fig. 8. To prevent the rails and sleepers from me 
down in consequence of the steep incline, the latter are here and 
there fixed by screws let into the rock beneath. 

i, the middle of the wider track, ata distance apart of 100mm., 

two angle irons, 130 mm. wide and 20 mm. thick, 

through the vertica ‘olla 2 of which cross bolts are placed, at dis- 
tances of 03m. These, standing out on each side, form catching 
points for two hooks attached to the transporting truck—see Figs, 
4, 5, and 8, At distances of 10 metres apart, acqgersing rollers 
for the rope are hung on these bolts, while for the rope of the 
counterweight corresponding rollers rest on carriages fixed to the 


und. 

othe transport trucks are, with the exception of a timber bottom, 
made of C iron of 118 mm. by 65 mm. section. The draw rope is 
not directly attached to the truck, but to a crossbar uniting two 
hooks, whose ends have sp which pass over bolts fixed to the 
trucks. These hooks would catch upon the cross-bolts of the angle 
irons, were they not lifted above them by the pull of the rope. In 

this lifted pooitien the hook bears against a small block fixed on 
the wagon, and thereby presses a — which, the moment that 
the rope breaks, accelerates the falling of the hook. Besides this 
the wagons are furnished with a common wheel brake, which acts 
to diminish the speed of descent, though, from the steepness of 
the gradient, it is not able to stop it entirely. 

The counterweight wagons are made of wood with iron corners 
and bolts, and have neither hooks nor brakes. To be able to 
balance the transporting truck, they must be capable of being 
loaded with 121 centners besides their own weight of 25 centners. 
This load is made of iron or stones, assisted by any material that 
may be going in the A eye direction. The dimension of the 
covered way necessitated the making of these wagons exceedingly 
long and narrow, otherwise they would not have passed the 


transport wagons ; and for the same reason the road wagons had 
to be made with cranked axles, to make the total height, when they 
stood on the transport wagons, sufficiently low. 


The cost of these two tramways at Glatz, exclusive of the masonry, 
was about £3000. Of course, in other places, where the special 
conditions are absent, a se’ arate ponte ‘on would not 
be adopted. The two trucks would be similar, + one would 
always be ready, at whichever end the traffic sepeneiel, and 
the ifference 1 in weight between the loaded and unloaded truck 
would be overcome by the engine or other power employed. 








THE PATENT JOURNAL. 
Condensed, from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


3010. Improved means and apparatus for Preventinc Fravup in the 
receipt of money, John Britten, Camberwell, Surrey.—7th August, 1877. 

3710. Improvements in Sew:nc or Macuing Tureaps, George Frederick 
Dawson, Bradford, Yorkshire.—5th October, 1877. 

3998. Improvements in GrooRaPHicaL and other Guopes, Alexander 
Crum Brown, Belgrave-crescent, Edin’ h, N.B.—20th October, 1877. 
4066. Len este ag in the manufacture of Sopa and Porasn, Frederick 
—~ Newall, Washington Chemical Works, Durham.— lst November, 


1000, a improved method of Grvino Rotation and CentraTion to Pro- 
secTiLes and for Cueckine the Escape of Powper Gas, Thorsten 
Wilhelm Nordenfelt, St. Swithin’s-lane, London.—3rd November, 1877 

4390. oe ge in Looms for Weavine, Harrison bac | Hedclife 


, and Joy Robi , Little Lever, Lancashire.—16 


n 877. 

4413. Improvements in the manufacture of Hypravutic Lime and 
Cement, John Henry Johnson, Lincoln’s-inn-fields, aaa —A com- 
munication from Leonce Vée, Paris. —23rd November, 1877 

4547. Improvements in Smoke Exrracrors and VENTILATORS, Richard 
Searle, Cheltenham, Gloucestershire. 

4551. Improvements in Maoneric Compasses, Alexander Charles Fraser, 
Strand, London.—lst December, 1877. 

. Improvements he the TReaTwext of Boner, Manes pr gy and 
other porous su! ces, ani apparatus employed there’ e 
Hand Smith, South Kensington, London. or 

4585. Improvements in EMBROIDERING ATTACHMENTS for sewing machines, 
Ernest de Pass, Fleet-chambers, Fleet-street, London.—A communica- 
tion from Daniel M‘Lean Somers, New York, U.S. 

4589. Improvements in the Prevention of the Escape of SEWER Gas 
into houses and dwellings, John Henry Cole Bowen Hornib 





® +, fa pt: 





ca Soyben oxeph A Lesoard Cheyne, Ober. 
nc Bte, J h James Kelly an hapman, 
lotte-street, Shoreditch, Lon j 
4647. Improvements in the = of Lump or Loar Sucar and 
= a) tus employed therefor, Charles Denton Abel, opera oud 
lage, Lon —A communication from -, 
wo. "tmp 


rovementa in ing Eapeee Macuinery, John William Lamb and 
Lowe, N 
wa yr in le Cases, Boxes, or CarTripcE HoupErs, 
Edward Griffith Brewer, Chancery-lane, London.—A communication 
from Valentin Sauerbrey, Basle, Switzerland. 
“ os ements in p nppente for FasTen1nc Porposes, especially 
le to the fastening of railway and other doors, Charles 
Garton, Hornsey, Middlesex.—7th A 
= np ey in apparatus for SorTine, BREAKING, or CRACKING 
Earru, palm and other uuts, and for sifting or separating the kernels 
from the shells, Henry Crompton Ashlin and Moritz Herschel, Liver- 


pool, 

4657. Improvements in Counter Cueck Books, and in apparatus to be 
used therewith, Richard Copley, Liv 1. 

4659. Improvements in apparatus for CuHarainc or Fitiine Borries 
with aérated liquids, Edgar Breffit, London. 

4661. Improvements in Ear-RINos, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Rudolf Speltz, Frankfort- 
on-the-Maine, Germany. 

4665. Improvements in Steam GexeRaTors, and in Sarety VaLves for 


steam erators, applicable in in the construction of valves for 
water and other fi , James Blake, Manchester. 


4667. Me anne eeg in Fiexiste Vatves for preventing. the escape of 
de age ying, repairing, or connecting gas mains, Thomas Proud, 
Birmi m1. 

—. An improved. machine or apparatus for ORNAMENTING ARTICLES of 

+ gia Henry Stevens, Wordsley, near Stourbridge, Worcester- 


pr" 


“on ls 
Henry ‘Jobnson, tt sheotn’e-bane fields, 





of Saccnarate of Lime, John 
London.—A communication from 


Doctor Augustus erth, Brunswick. 
4673. Improvements FIRE-ARMS, Edward Griffith Brewer, Chancery- 
lane, ndon.—A communication from Valentin Sauerbrey, Basle, 


Switzerland. 
4675 hee fore ol in machinery for Fotptnc Parser, James Farmer, 


4577. A new or improved Cotrer to be d in y for 
cutting woollen, cotton, and other looped tab, John = Polly 
Hall, uddersfield, Yorkshire.—8th December, 187 

4681, 81. Improvements in the Woven Goops known as cords, and in the 

of weaving the same, James Newton and John Edward 
Howem, New Royd Mills, Saddleworth, Yorkshire. 

4683. — or im a ae ‘apparatus. f for Heatina Ar in reheating, 
puddling, and other similar Alexander Renton Chancery- 
lane, London.—A peter ott me ion Soca Edouard Fabre, 

4685. Improvements in TeLepuones, Carl Heinrich Siemens, Queen 
Anne’s-gate, bye ances —A communication from Dr. Ernst Werner 
Siemens, Berlin, German; 

4637. i rovements in oo John Samuel Smith, Blackman-street, 
Borough, a 

4689. Improved Castors for Furniture, Michael Heinrich Kernaul and 
Richard Horstmann, Berlin, Germany. 

4691. A certain CompounD or Liyament for the cure of rheumatic, 
re be oy and other similar diseases, Thomas Minton, Dudley, 


4693, ee cine means of and apparatus for CoLLEcTINe and SuPPpLyING 
Gas To, and also From, Beers and Wives in casks or vessels for the 
Botston Mid of the same, James Lamb Hancock, Shacklewell-lane, 

mn, Middlesex.—10th December, 1877. 

4695. Improvements in and connected with apparatus for SuPERHEATING 
Stream, parts of which improvements are also applicable to other 
similar purposes, John Henry Johnson, Lincoln’s-inn-fields, London.— 
A communication from Henry Prosper Olivier, Lissagaray, Paris. 

4697. Improvements in Looms for Weavinc, Dan Beaumont, Longwood, 
ad Huddersfield, Yorkshire, and John Edward Tate, Golcar, York- 


4899. T p its in hi tus for WasHinc and 
CLeansina CLOTHES, woven fabrics, " oad “textile materials, which is 
also applicable for churning butter, agitating liquids, and sifting 
eg tee substances, John Lacey Davies, Norwood, Surrey. 

4701. in the ture of SoLEs for Boors and SHoegs, 
Jacob keig eighley, Blackpool, Lancashire. 

4703, ae in OsciLLaTInG Pumps, Adolph Rommel, Moorgate- 
street-buildings, London. —A cana aro from Karl Philipp Hein- 
rich Volkmar, bet ay nage ver Pennsylvania, U 8. 

4705. Improvements in ma ery for ComBinc Woot and other fibrous 
substances, Robert Beecroft and Frederick Henry Wright, Halifax, 
Yorkshire. 

4707. Improvements in machinery for Moutpinc and Pressinc Bricks 
and TiLgs, Alexunder Melville Clark, Chancery-lane, London.—A cum- 
munication from Jean Larmanjat, Paris. 

4709. Im ae in Looms for Weavinc, Thomas Longworth and 
John Mercer, Blackburn. 

aa  Seeeeeete in Umprevias and Parasots, Elijah Atkins, Bir- 


4m13. "heat ts in hines for DRrEssine or Lf niaaarg Feit Harts 
and Caps, Thomas James Smith, Fleet-street, London.—A communica- 
tion from Simon Piron, Rue des Halles, Paris, France.—11th December, 














1877. 

4715. improvements in Set Squares or ANGLEs used in architectural or 
mechanical drawing or measurement, William Carr Crofts, Adel, near 
Leeds, Yorkshire. 





te, Surrey. 

4501. mprovements in apparatus for Curtine Sronz, John Dickinson 

Brunton, Leighton-crescent, Kentish Town, London. 

4503. Improvements in and applicable to WasHING and WRINGING 
Macuings, and churns or machines for mixing liquids, and in cocks or 
taps for the same, William Carr, Blackburn, Lancashire 

4595. A TaiLor’s Inon with movable handle, James Platt, St. Martin’s- 
lane, London. 

ba = Im tlhg Her in Looms for Weavino, Francis Lloyd Jones, Black- 


a0.  Reawersenainne in Looms for Waavine, | Richard yo mag and 
William Henry Haykurst, Blackburn, th D 1877. 

4601. Improvements in the pom rane BS of Hair Comss, John Tyler 
Barnsley Bennett, Saggy ome 

4603. An improvement in Dress-HoLpers or Suspenpers, Alexander 
Leslie Fyfe, Aldersgate-street, London. 

4605. A new or improved Casker for holding thread and other articl 
the same being a — for providing games of amusement, Edwar 
Lag Mauchline, “~<" o - 

4607. Improvements in eo ‘or makin, LAY ToOBACCO-PIPES, 

Richard Go Golding, Tooting, Surrey. » 

we. Improvements in Lemon fl Covers for WAGONETTES, George 
Thomas Cheetham, — Yorkshire. 

4611. Im hinery for WasHiNG or Scourinc Woot and 
other such fibrous “iene of which are also applicable to 
washing rags and other mater’ used in the manufacture of paper, 
John Petrie, jun., rg pe! Lancashire. 

613. in ture of Cast Steex, William Henry 
Nevill, Ferryside, Oarmarthensbire, 
4615 in the ture of Lace in twist lace machines, 
William Booth, Forest Side, N yoy —5th December, 1877. 

4617. Improvements in Pumps for raising or forcing liquids, Charles 

John gaat and John Henry Beckwith, Knott Mill Ironworks, Man- 


= Enpeoreinents in Finisnine or TrEaTiInG Woven Peg tr and in 
tus therefor, Robert Holmes Houston, G 

















4621. Improvements on Air Brake VA.ves, Count Adolpho Cozza, Strand, 
London. 


4623. Improvements in tools or a 
METALLIC HinGEs, my Under Aston, near Birmingham. 
4625. A new or improved loos | ee spinning fibrous materials, Henri 


Adrien Bonneville, Piccadilly, London,—A communication from Charles 
PRE oo Sotteville, France. 


tus for Dressine or FinisHina 





and ted with ANNEALING Ovens for the 
predction at of very thin iron and steel wire, Gerard Wen: us von 
lange, Me Berlin, Germany.—A communication from 
Messrs. ‘Asbeck, a Eicken, and Co., Hagen, Germany. 
vatus for HEATING CONSERVATORIES, green: 


houses, and other tural or other structures, John Watson, 
‘ood E ents in TrLEs, Richard Cosslett, jun., Elgin Park, Red- 


4633, Improvements in and appertaining to GraNnuLatinG, GrinDING, 
CRUSHING, or otherwise Repucine Mippiines, PoLLarps, BrRans, or 








4717. An improved composition or mixture for Preventine IncRUsSTA- 
TION IN ILERS, A m Jay, Lower Soundwell, Kingswood, 
Gloucester. 

» | 4719. Impr ts in the fact of Smatt Sot, Herbert John 
nag Mery London.—A communication from Benjamin Fatham, 
ew Yor 


4721. Improvements in Looks or Fasrentnos for the Doors of Rattway 
and other CarriaGes, and for other Doors, Ernest Rocher, Brussels, 


Belgium. 

4723. An improvement or improvements in Umsre.ias and at FARenteA, 
John George Owen, Upper Swainswick, near Bath, Som 

4725. Improvements in FILTER Presses, Henry Staples, Buckland-villas, 
Belsize Park, London, and Thomas Sipling Wilson, Sparsholt-read, 
Crouch Hill, London. 

4727. Improved means of Prorectine the Huis of Vessets from Tor- 
PEDOES, applicable also for increasing the buoyancy and carrying capa- 
city of vessels, Alexander Melville Clark, Chancery-lane, bse Agort 
communication from John Harmans Fisher, Baltimore, Maryland, U.S. 

4729. Improvements in for Spinnine and 
Dovsiine Cotton, WooL, and other fi fibrous materials, Robert Grime, 
Preston, Lancashire. 

4731, Improved ap 

Joseph Benjamin 





tus for the Prevention of Wixpow SHakinNe, 
atts, Weymouth, B Dorsetshire.—12th December, 1877. 


Inventions Protected for ‘Six W Months on the Deposit of 
Complete Specifications. 

4722. Mechanical improvements in SaniTaRY FLvsaree of WATER- CLOSETS 
with a tas eae Gale ae ane ral — flush, divisible into 
two parts, flush and after flus rew Sweet, Hampstead- road, 

London.—12th December, 1877. , 

4754. Improvements in Siren Foe Sicnats, Herbert John Haddan, 

Strand, Westminster.—A communication from Felix Brown, New 

York, U.S.—14th December, 181 

= Improvements in Casurer Desks, William Robert Lake, South- 

me Neatn Tg London.—A communication from Joseph A Moore, 
polis, Indiana, U.S.—1l4th December, 1877. 


Patents on which the Stamp Dt Duty has of £50 been Paid. 
4373. TREATING, &c., the RerusE PickxeE of tin plate works, William John 
Pughsle y, Kidwelly. —19th December, 1874. 
4406. Pitts, William Darlow and Henry Fairfax, West Strand, London, — 
22nd December, 1874. 


an OrnaMENTING, &c., Patrerns, John B , Lower Crum: 
Richard Hudson, Chorlton-cum-Hardy, and Henry Grimshaw, 
py —30th December, 18 
4377. PRinTiING MacuiNes, John Charles Coleman, Brook-street, Kenning- 
ton-road, London, and Albert Holman, Drummond-street, Euston- 
square, London.—19th December, 1874. 
4380. PNeumatic Raitways and Tuses, Thomas Webster Rammell, West- 
minster-chambers, Westminster.—19th December, 1874. 
4411. Locomotive Enoines, John Hawthorn Kitson and John Stratten 
Batchelor, Leeds.—22nd December, 1874. 
4426. Newpims Alexander Melville Clark, Chancery-lane, London.—23rd 
4489, TRANSFERRING Loaps, William Anderson, Southwark-street, South- 
wark, London.—31st ooo 1874, 
4490. CENTRIFUGAL Pumps, Willem A Anderson, Southwark-street, South- 
waik ,London.—31s¢ December, 1874, 





1874. 
4473. Copyinc Pencit, Peter Jensen, Chancery-lane, London. — 30th 
December, 1874. 


4321, REFRIGERATING APPARATUS, George Haseltine, Southampton-build- 
ings, London.—15th December, 1874. 

4396. ees ~ geen Newton Wilson, High Holborn, London.—2ist 

4429, Pipes or Tuses for Smoxina, Nicholas Lawrence bey Crown- 
bu Victoria-street, London.—23rd December, 187: 

4446. PULLEY Biocks, Edwin Robert Wethered, Wostwich. — 24th 

December, 1874. 


4476. Rotary Pupp.ina Macutygs, John Henry Johnson, Lincoln’s-inn- 
fields, London.—30¢h December, 1874, 

4435. ELECTRIC Lieut, Charles Edward Powell, Pope’s Wood, Binfield.— 
24th December, 1874. 


Patents on which the Stamp Duty of £100 has been Paid. 

3306. Peetinc Porarors, &c., ee Lamb Hancock, Ley Hill, Sutton 
Coldfield.—17th December, 1870 

8318. Lamps, Albert Marcius Silber, Wood-street, Ma cag © sage 
and Frederick White, Camberwell, a bactore December, 1 

3325. Licutine, &c., "APPARATUS, — lus Silber, *Wood-street, 
Cheapside, London.—20th December, 

$317. CuttivatTine Layp, William fl Hopkins, Sansome Lodge, 
Worcester.—19th December, 1870. 





Notices of Intention to Proceed with Patents. 
3038. big Mg Sewers, George Lamb Scott, jun, Manchester.—9th 
August, ° 
ag PortaBLE Music Sranps, Jobn Forrest Walters, Boston, U.S.—10th 


ugust, 1877. 

3072. Cuairs, Siegmar Schwarz, South-street, Me a and Clothar 
Boettcher, Cannon-street, London.—1llth August, 1 

3077. Looms for Weavine, William Stead and + ae - ae Radcliffe 
Bridge, Lancaster. 

3082. CausTic ALKaLies, &c., William Robert Lake, Southampton- 
buildings, eis ‘communication from David Clovis Knab.—13th 
August, 187 

3093. HaRDENING and TovGHENING Gass, Theodor Bock, Mincing-lane, 
London.—A communication from ‘ ge sen.—14th siege 1877. 

$101. Rartway Brakes, William Coo mndon. 

—A communication from Joseph Clare 
$104. OnnaMENTING GLass, Thomas Arthur Seago and Frederick Charles 
Klosz, Birmingham. 

3107. pps aa &c., George Betjemann, George William Betjemann, 
and John Betjemann, Pentonville-road, London. 

$113. UmBreLias and SunsHADEs, Claude William Fox, Birkenhead.— 
15th August, 1877. 

$118. Bicycies, Charles Carter, Brixton, Surrey, and Newton Wilson, 
High Holborn, London. 

3181. bd igen Gas as Motive Fower, Felix Alexandre Testud de Beau- 

—1l6th August, 1877. 

$135. Deus and TwistTIne, Sidney Emsley, Bradford, and Samuel 
Smith, Keighley. 

$139. ELECTRIC-TELEGRAPHS, John Muirhead, jun., and Alexander Muir- 
head, Westminster.—17th August, 1877. 

3143. Vatves, William Phillip Thompeon, Liverpocl.--A communication 
from Bushrod C. Hay. 

$144. Woop Screws, Herbert John Haddan, Strand, Westminster.—A 
communication from Reinhold Boeklen. 

3146. Leatuer, Arthur Wilson, John James Palmer, and Tiomas Henry 
Palmer, Walsall.—18th August 1877. 

8156. GovERNORS, Samuel Hurford Sparkes, Wellington. 

3159. ConvEeRSION of pe he = into Gas, John Hi Johnson, 
Lincoln’s-inn-fields, London.—A from La été des 


Moteurs Lambrigot.—20th August, 1877. 
$168. ARRESTING Runaway Hoxsss, Arthur Charles Henderson, South- 
pass ton-buildings, London.—A communication from Jérémie Garnier 
Madame Veuve Lecertisseur née Marie Adélaide Justine Lecer- 


eocae 

3173. APPLYING CoLovRs TO PoRcELAIN, &., = aoa Adolphe Xavier 
Okolowicz, Molenbeck-lez-Bruxelles, Belgium. 

$176. Stencu Traps, Joseph Easby, Sheffield. 

3180. a for Fiax, Corron, &c., William Calvert, Leeds.—21st¢ 
August 7. 

$187. ied dttiinis sinenite Macuing, Paul Jablochkoff, Paris, 
France. 
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3190. Forcine Nats, &c., James Jones, Wrexham. 

3192. Puppuixe Inox and Sreer, William Edward Gedge, Wellington- 
street, Strand, London.—A communication from Louis Nicolas de 
Meckenheim.— 22nd August, 1877. 

3197. Makino Loopep Fasrics, John William Watts, Leicester. 

$201. Iron Pavement, William Richter, Berlin. 

8213. Kitws, John Foster and Charles James Foster, Normanton,—23rd 
August, 1877. 

$221. Iron Roaps, &c., William Richter, Berlin, 

$224. Rorary ENGINES, Richard Hodson, St. John’s Wood, London.—24th 
August, 1877. 

3245. Looms for Wire Fasrics, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from ers and Voge 

$246. Sarety Sicnats for Mines, &c., rge William Smith, Glasgow. 

$252. Fitter Presses, John Derbyshice | Lenten: 

3253. ConTROLLING the Recoit of Orpyance, Josiah Vavasseur, South- 
wark, London.—27th August, 1877. 

3264. Workine Rai.way Sicyas, William Henry Watson, Camberwell, 
Surrey. 

3266. BaxEom-LoaDiwa Guns, James Allen Crocker, Providence, U.S.— 
28th August, 1877. 

$291. CuttivaTinc Lanp by Steam Power, William Fisken, Stamford- 

Northumberland. 

3293. Testine the Srrenctu of Ciors, &., Gerard Wenzeslaus von 
yang Berlin.—A communication from Hermann Ehlers,—29th 
August, 1 

3333. be Gas Stove, William Thomas Symons, Wednesbury. 

3338. AppLyine Locomotive Enotes for Hau.ina, &c., William Lishman 
and James Young, Bunker Hill, Durham.—list September, 1877. 

$344. CARDBOARD, &c., William Robert Lake, S buildi 
London.—A communication from Alonzo Kimball. 

3346. Maxine Ice, Frank Wirth, Frankfort-on-the-Maine.— A communi- 
cation from Gottlob Currle.—3rd September, 1877. 

8359. PropeLtinc Macuinery, Herbert John Haddan, Strand, West- 
minster.-- A communication from Louis Brennan and William Cal 
—4th September, 1877. 

sg ProsectTites, Thomas Edward Vickers, Sheffield.—11th September, 

877. 





Y comet 


$442. Door Carns and Fastenixos, William Henry Tonks, Birmingham. 
Tan Coat Gas, Frederic Hy oh Evans, Sees, and William Thomas 
est iter. —12¢ 877. 
$500. SALE Tickets, Gerard Wenzeslaus von ees Berlin.—A com- 
munication from Louis Briese.—18th September, 
8521. TreatING Dryine Olts, &c., George 





Hadseld, Manchester.—19¢h 





September, 1877. 

3556. Borers, &c,, Thomas Morgan, Cocks ur-street, end Seam Cross.—A 
communication from John Gustave Adolphe D: September, 
1877. 


3628. STRETCHING Fasrics, William Edward “hes pe Sail 
London.—A communication from Alfred Frangois 0. — 27th 
September, 1877. 

3664. PERCUSSION be ange John Darlington, Coleman-street-buildings, 
Se October, 1 87. 





2 ine ae an interest in o any one of such applicatione 
should Tinave parts in writing of their objections to such a: tion at: 
the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
22nd December, 18777. 

gt 8d.; 1526, 6d.; 1558, 6d.; 1720, 4d.; 1781, 1s.; 1801, 6d.; 
1868, 6d.; 1871, 6d.; 1877, 6d.; 1888, Gd.; 1912, 6d.; 1921, 6d.; 
1935, ed; 1938, 6d.; 1939, 8d.; 1940, Sd; 1946, 6d; 1952, 6d.; 
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ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office oy 
Her Majesty's Commissioners of Patents, 


1578. Coan “4 aoe, C. Rennick.—Dated 2rd April, 1877.—(4 com- 


munication. . 

This com a body for containing heated air and sustaining cooking 
utensils, one or more oil burners, an oil reservoir of glass, detachable 
from the body, a frame enclosing the reservoir, and an auxiliary air 
passage ; also a water pan below the burners and 2 passage for supplying 
oil to the reservoir arranged within the water pan. 

1581. Honrsesnoss, C. Lee.—Dated 23rd April, 1877—( Not proceeded with.) 
2a. 


Shoes are made of, say, vulcanised india-rubber, to be fixed under the 
ordinary shoe. A portion of the shoe is drawn on to the hoof for attach- 
ment. 

1582. Corn Prarrine or Frvrine, W. R. Lake.—Dated 23rd April, 1877. 
—(A4 communication.)—(Not proceeded with.) 2d. 

This relates to knife or side plaiting machines ; separating the rollers 
and bringing them together on the cloth with any So appr pressure ; a 
new mode of operating and adjusting the feeding blade; changing from 
one size plait to the next size, with but one adjustment of the e, 
&e. 

1583. Generatine Evecrricity, C. Clamond.—Dated 28rd April, 1877. 
6d. 


This consists in partitioning off the thermo-electric alloy or metal 
with a perforated diaphragm or plate of isolating material, so as to pro- 
duce the desired differences of temperature without necessitating great 
distance of the pole-plates from one another ; also forming the elements 
of metallic tubes heated internally and cooled externally or inversely, the 
two extremities forming the poles of a therm pile. Se such 
tubes are combined with boiler tubes, forming a thermo-electric steam 
generator ; they are also combined with condenser tubes, &c. 


1585. Pianorortss, &c., J. Monington and J. Weston.— Dated 24th April, 
1877. 2d. 

This consists in fixing a note indicator over the keys. 

1586. Umsreia anp SunsHapEe HANDLES aND Sticks, G. Bone.—Dated 
24th April, 1877.—{(Wot proceeded with.) 2d. 

The handle is made to fit in or on the stick, and to turn or slide, or 
both. The tip cap is on the handle and is passed over the tips by push- 
ing the handle down into or on to the stick, by a screwing action or 
otherwise. 


1589. Rerricerator Cars, H. J. Haddan.—Dated 24th April, 1877.—(A 
ee 


com: -) 8d. 

The principal feature of this is the use of india-rubber as a lining for 
the whole interior. Generally a casing of boards is used inside the 
rubber. The rubber may be coated with paper or some paper juct, 
and this with asbestes or other mineral it. Air spaces are left in the 
walls, between the outside board casing and the rubber ; they communi- 
cate with the external air. The roof has two separate air spaces and two 
separate layers of the non-conducting agent. An ice compartment is 
formed at each end of the car near the top, and reached from the inside. 
The ice rests on bevelled strips of wood, and inclined troughs below catch 
the drip and convey it toa common trough at each side, whence pipes 
carry it off. Air from the interior of the car passes downwards through 
tho ice chambers. 


5080. 3 5 ae J. D. Dougall.—Dated 24th April, 1877.—(Not proceeded 


The locks are freed by means of trigger levers (of bell crank form 
actuated bya slight backward movement of the thumb pressing on a 
serrated thumb-piece or button. 

1591. Borritne anp CORKING AERATED AND OTHER Liguips, 7. Cockcrojt. 
—Dated 24th April, 1877. 6d. 

A bottle having been placed in a rest, the machine is put into gear and 

by moving a single lever. By means of cams and tappets on a 

tal shaft actuating levers in connection with a syrup pump, a 


filling valve, an air escape valve, a gas escape valve, and a horn on 


corking plunger are worked. The various -— of holding the cork 
in position, changing the bottle with syrup, g it with liquor, allowing 

of air, and of waste gas (which is returned to agasometer) corking 
the snd discharging it down a shoot, are performed automatically 
during one revolution. 


1592. Gas Recurator, J. Newton.—Dated 24th April, 1877. 4d. 

In a vessel fixed to the gas supply pipe are two flexible dia: 
supporting a metal tube, to the lower end of which is stacked a chive 
(with —s in the lower part of the vessel); the lower end of the tube 
ee and the upper end communicates directly with the pipe 
1 g to the burners. Excessive pressure of gas on the bottom 
diaphragm causes the valve to close. 

1593. Rams ror Tramways, E. Murray.—Dated 24th April, 1877. 

This rail is grooved longitudinally, and has iateral teeth 
flush with the top of the roadway. A longitudinal series of bars, of 
width about half that of the groove, are fixed at the one side of the 
latter, their upper edge flush with the upper surface of the rail. The rails 
are connected by means of —— and groove joints. Tram cars are pro- 
vided with an adjustable plough to clear the grooves. 

15904. Haviine Fisnine Nets, &c., A. Hedry and W. Marshall.—Dated 
24th April, 1877.—{Not proceeded with.) 2d. 

The three hauling sheaves are actuated by means of an endless chain 
or band in contact with three notched pulleys in the frame. A small 
tension pulley working loose on a movable stud is used to tighten or 
slacken the A second slower motion is introduced. The arrange- 
ment of triangular pulleys is placed at an angle between the horizontal 
on the vertical, and the outer pulleys are formed with flat and curved 

ons, 
1595. Automatic Fint AtarMs, F. Bogen.—Dated 24th April, 1877.—(A 
communication.) 6d. 
sists of two metallic coils (each formed of two metallic strips 
united together), the one exposed and the other to some extent 
and so arranged that a sudden rise of temperature determines an electric 
contact by causing a more rapid change of form in the e coil 
in the other. The inner end of the exterior (conical) coil is secured to a 
fixed stem ; the outer end acts on a crank arm carried by an axis which 
passes into the case and through the centre of the second coil, whose 
inner end is carried by a fixed support, but ite outer end is free. On 
the axis passing into the case is an arm carrying a metallic point for 
contact with the end of the coil. 


1596. Brake Apparatus, W. Merrick and W. H. Halliwell.—Dated 24th 
April, a ee with.) 4d. 

On the under side of the framing is a reciprocating slide bar (in box), 
formed underneath on one side with a spur toothed rack, and on the 
other with a ratchet rack. Hinged to the under side of the slide box isa 
frame with spur wheel and ratchet wheel, which respectively with 
the rack and ratchet on the slide bar, when the frame is brought close 
up. The spur and lower ratchet wheels are revolved by means of an 
eccentric on one of the axles revolving it the face of a pendant 
lever hinged to the under side of the slide box and connected with the 
ratchet lever by a connecting rod. The slide bar is connected with the 
brake block levers. An arrangement is described by which the train 
can stopped through those brakes actuated from the} permanent 
way. 

1597. Parquerriz Fiooninc, M. Ker.—Dated 24th April, 1877. 4d. 

This consists in use of a composition of linseed or other quick drying 
oil, white lead, and glue, to join the pieces of wood forming 
trie to each other and as a wood king. 

1598. Warcuman’s Evectric TeLL-TALE AND Fire ALARM, W. J. Hancock 
and 8. M. Yates.—Dated 24th April, 1877. 6d. 

On the minute arbor of a clock is fixed a pin or cam which lifts an 
arm and causes another to slip on to an ivory stop on the armature of 
an electro-magnet which holds the arm in position till contact is made 
by the person in charge; if left in this position longer than the proper 
time the cam meets a spring, and shows that contact has not been made 
at the right time. Should permanent contact be made by the watchman 
instead of contact at the proper intervals, the electro-magnet will not 
hold the arm and springs in position, and the cam in revolving meets 
aspring and causes a bell to ring. When a number of stations have 
to be signalled from, a small t is fitted with a corresponding num- 
ber of cams and contact springs, with an indicator fixed in electric circuit 
with each. 

1599. Evecrric TeLtecrarn Apparatus, G. 7. Paterson.—Dated 24th 
April, 1877.—(Not proceeded with.) 2d. 

To the sending signalling apparatus is adapted a spring bolt, which is 
pushed under the tapper when the signal has been made and prevents its 
descending to complete the circuit till the return signal has been received. 
The spring catch (which holds the bolt in blocking position) is connected 
to the armature of the sending apparatus, and it can only be released by 
means of the electric signal apparatus in the next box. 


as03.. Burxp Roitrrs, G. W. Von Nawrocki.—Dated 24th April, 1877. 





This consists in fitting over the flanged pulley of a roller a casing fast- 
ened by a bracket to the woodwork ; it has two small rollers which guide 


the cord, nipping it rather tightly ; also a small door at the top, by which 
the pulley can be got at. 


1602. Tetzcrapuic Discs on SicNaLiinc Apparatvs, 4. Browne.—Dated 


25th April, 
This consists 


tad t+3 ee" 


lowering of a weight, kept in its el Pp by disen- 

at a distance by means of electricity ; the weight being raised 
and consequently the disc lowered, either by hand, mechanically, or 
electrically. 





1603. Desparcu Boxes, Desks, &c., W. J. Dobbs and A, Robb.—Dated 
25th April, 1877. 6d. 

This consists in making the falling drawer, front, or desk flap without 
sides, and using an improved dolphin hinge at one side and a travelling 
quadrant at the other; also in use of improved double jointed 
eccentric fi hinges for various parts; and a sliding stationary tray 
fitted with a secret drawer secured by catch fasteners of the nature of a 
spring trigger worked by a partition in the stationary rack acting on a 
curved fastener. 

1604. Locks = oe C. G. Virgo and B. H. Richardson.—Dated 25th 
April, 1877. 6d. 

This relates first to regulating the bolt or catch of the lock or latch to 
give more or less catch. The latch bolt spindle is made with a pes 
piece, against which is fitted a sliding — with check pin fixed therein; 

pin in openings cut in the side piate of the lock, bringing 
the sliding plate, pin, and latch bolt, more or less in the lock and letting 
more or less of it pass out. The bolt is regulated by a knob fitted on the 
screwed pin of the check pin. Again, for adjusting and fixing knobs on 
the spindles of locks, the female screw, in which works the screwed 
angles of a square spindle, is formed with four slot holes, which let the 
screwed angles easily pass through; when the right position cf the spindle 
is reached, the screwed angles are fixed in the screwed parts of the temale 
screw by giving a slight turn. Several modifications are described. 
1605. Fasreninc Sampres To Carns, &., H. A. Dufrene.—Dated 25th 

April, 1877.—(A communication.) 4d. 

This tener consists of a of flexible metal, the two end parts 
of wi are turned down at right angles ; the two ends are pointed and 
curved slightly inwards. 

1607. Frames anv Locks ror TRAVELLING Baas, P. J. Lack.—Dated 25th 
April, 1877.—(Void.) 2d. 

The frames are formed of a single strip of iron or other metal. The 
lock has two sliding bars projecting from its ends, to catch into eyes 
and fasten the bag near the ends as well asin the centre. These are 
operated by a cam piece, 

1608. Fitrerine Apparatus, L. Sallien.—Dated 25th April, 1877.—(Not 
proceeded with.) 2d. 

A funnel, with plate attached by two lugs below, distributes the liquid 
on the strainer, which is formed of flannel or woollen material secured 
to a circumference of tinned metal wire. Both are enclosed in a vessel; 
= an air tube extends from below the sieve to the upper part of the 

ter. 

1609. Emery or Conunpum Wueets, J. H. Johnson.—Dated 25th April, 
1877.—(A communication.) 4d. 

The wheel is made of thin discs, dried and faced, and the faces 

softened by spirits of camphor or the like, then pressed together. 


1611. Gas Merzas, S. Dalziell.—Dated 25th April, 1877,—(Not proceeded 
wr 


This relates to an arrangement for preventing the drawing off of water 
from wet gas meters, and the passage of gas through them without being 
duly measured and registered. 

1612. Parer Hanornas, F, Aumonier.—Dated 25th April, 1877. 4d. 

The thickness of the flock (in flock paper) is built up or increased, till 
the whole of the design stands out in high relief on the surface of the 
paper: The raised pene are then stamped or embossed to the full 

epth of the raised flock surface, so as to give great prominence to the 
% portions are variously ornamented. The flock is 
embossed after the mordant is quite dry and hard. 
1613. Jacquarp Frames, W. Benson and H. Hickton.—Dated 25th April, 
1877.—(Complete.) 1s. 2d. 

This relates, first, to a construction of thin bars of metal known as 
slides or boxes, whereby a greater number of spring droppers may be 
used in the width without increasing the number of < motes ; and im- 
provements in the frame generally, Twoslides are used moving on each 
side of a dividing plate on each standard. The frame carrying the sleys 
for slides or boxes and bars is cast in one piece. The brackets for carry- 
ing the dropper guides or sleys are attached to the under aide of the 
slides that give motion to the driving plates ; they also form the bearing 
for the spindles, two of which form part of the racking-on motion, the 
other four form the for the twocylinders. Each of the two 
folding apparatuses consist of a racking-on lever worked from the rock- 
ing t to the folding cylinder, which cylinder has the space (on which 
a works) and also the studs (for racking-on cylinder) attached 
to it, 


1614. Fasrentnos For Papers, Carns, &c., G. P. Talamon.—Dated 25th 
April, 1877.—(A ication.) ‘4d. 


m communication. 

This consists (in one form) of a stem to be passed through the papers, 
an eye to receive the end of the stem, and a hook for suspension. Some- 
times the stem after being passed through the article is secured by pass- 
ing beneath flaps turned inwards from either side. 


1615. Ispicatine Fares, G. Brocklebank.—Dated 25th April, 1877.—(Not 


h.) 2d. 
of a case like that of a watch with ratchet wheel, which 
is pushed round one each time a push button is operated ; the 
button released returns to its original position (by action of a spring), 
and at each return it causes a bell to be struck by aspring hammer. A 
hand on the axis of the ratchet wheel moves over a dial, and after each 
revolution of the ratchet wheel a second wheel is cai to move another 
conductor is required to press the button for each penny 
receives. 
1616. Fexpine Steam Borrers, J. Clark.—Dated 25th April, 1877. 6d. 
This relates partly to heating the feed-water in (say) a locomotive tank 
by agen yy steam through a pipe which enters the water by a 
swaD D and discharges below the water level through branches (it 
may be) ora orated deliv pipe along the bottom. Again, to raise 
water for fi g the boiler atmo vessel is placed above the level of 
the boiler water; on the top of it is fitted an ejector working by high- 
pressure steam, so that water rushes into the vacuum in the vessel ; 
when this is full the ejector is closed, and an outlet pipe opened for the 
water to run down imto the boiler (steam being admitted to the top of 
the charging vessel). Modificati are described. 
1617. Fexep Water Heater, C. D. Abel.—Dated 25th April, 1877.—(A 
communication.) a 
In combination with a feed pipe passing from the feed pump through 
the fire-box or flue, and into the upper water space, is arranged a branch 
connecting the the feed pipe outside the boiler with the lower 
water Palio having a check valve which, when the feed pump is 
and the ‘ns 





falls over and allows the water to circulate through the branch 
an ternal feed pipe. Valves are also provided to maintain the 
circulation through the pipes when a portion thereof requires to be cut 
off for repair. Further, a branch pipe is brought from an intermediate 
point in a feed heating pipe in the fire-box or flue of a boiler up into the 
steam space, so that any steam or air in the heating pipe at such inter- 
mediate point is let escape direct into the boiler, maintaining solid water 
in the pipe. 
1618. Concextratine SuLpHURiIc Acip, B. W. Kalbfleisch.—Dated 25th 

April, 1877. 6d. 

In this arrangement there is on the left (say) 2 shallow still of platina 
which rises to a dome shape at the receiving end, where a capital con- 
ducts the vapours to a condenser, the liquid flowing thence directly into 
a leaden chamber. Near the bottom of the still are one or more plates of 
platinum set edgewise. Under it is a shallow steam box connected with 
the boiler, and with another steam box placed stepwise near it above ; 
over this latter is a shallow pan of platina (or the like), into which the 
acid flows over a shoot from an open leaden box on the next step; this 
box has a partition parallel with the side over which the acid flows, and 
bekind the partition is a horizontal coil of lead pipe near the bottom con- 
nected at one end the second steam box, at the otber with the 
leaden chamber above, in which the acid is generated. (There is a 
furnace with superheater under the first steam box). The steam, after 
passing through the boxes and coils, supplies the aqueous vapour 
required for generating acid in the leaden chamber. 

1620. Vevociry anp Distance Inpicator For Trams, W. R. Lake.— 
Dated 25th April, 1877.—(A communication.) 6d. 

This consists essentially of a bell of steel floating in quicksilver, and 
into which air is driven by a double-acting pump operated by too! 
gearing, &c., from the axis of the front rolling wheels. The bell is raised 
proportionately to the speed. The compressed air leaves it by a valve 
whose outlet is automatically regulated according to the position of the 
bell (increasing with the rising). The bell has guiding pins which move 
in slots, and are connected with levers on a holesntel axis on which is 
also fastened a lever with counterweight which resists rising of the bell. 
The horizontal axis tra its its through conical gearing to 
the dial plate of the speed indicator. The speed is also recorded on 
paper on a revolving cylinder, and a counter also shows (through a square 
aperture) the distance, in kilometres, run since starting. 


1621. Bixpine Corn, J. Leatherland.—Dated 25th April, 1877.—(Not 
ceeded with.) 2d. rat - | 


This consists of a travelling platform to be connected (at a lower level), 

with a rea; machine. Two horizontal levers are worked by one man 

by means of treadles to bring the corn (thrown by the rakes) to a position 

ready for binding (by another man). 

1622. Screentwe Lime yor BLeacuinc Powner, N. and J. Greening.— 
Dated 25th April, 1877. 6d. 


Hlati 





screw, having a stationary wirework frame and an axis with iron beaters, 
rapidly rotated. The screen is surrounded by a casing which prevents 
the dust and lime flying out, and leads it to the trough of the bucket 
elevators. 


1623. Brercn-Loapine SMALt-anMs, W. W. Greener.—Dated 25th April, 
1877. 6¢. 


This relates, first, to hammerless or self cocking drop-down guns. 


Cocking is effected by raising of the breech ends of the rels, and a 
self-acting safety is used to make the gun safe at full cock. ain, in 
uns in which the barrel is fixed to the stock, a frame with bi block 


s tage on a vertical point behind, allowing the front end of the block 
(which covers the breech end of the barrel) to be moved to the left, 
allowing of insertion of the cartridge. By turning the lever for this 
movement, the extractor is also withdrawn. Again cartridges are united 
to each other at the base, so that two, ¢.g., can be placed in a double gun 
as readily as one ; and wads are fixed in the (metallic) cartridge cases, by 
narrow pieces turned in over them. 

1624. Sieeve Links, &c., J. G. Rollason.—Dated 26th April, 1877. 6d. 

These links are made expanding and self-contracting. On the backs of 
two ordinary discs, ¢g., are placed spiral springs enclosed in boxes, the 
looped ends of which are connected with the further parts of the springs, 
project through the adjacent ends of the boxes, and are connected by a 
ring or the like. The springs may be V-shaped and be enelosed in corre- 
sponding boxes, through the narrow ends of which loops project and are 
connected by a ring. {Other varieties are described.) 


1625. Werrinc Cory, &c., W. Morgan-Brewn.—Dated 26th April, 1877.— 
(A communication.) 6d. 

This is an arrangement in which water is raised by (jointed adjustable) 
buckets on a wheel and let fall down with corn (which falls from a hopper 
on vanes of another wheel on the same axis, producing the rotation), into 
a trough containing ap Archimedean screw, which mixes and forces 
towards the stones. 


1628. Gas Governors, &c., D. B. Peebles.—-Dated 26th April, 1877. 
6d, 


This relates partly to a two-pressure or day and night controller, to be 
applied, ¢g., to a large governor for a district. In it a s pipe is con- 
nected to the burner tube (say) of a street —¥ and led to the large 
governor; when the stop cock is shut (as by day) the atmosphere only has 
access (by burner and pipe) to the governor which is adjusted to give the 
minimum or day pressure. In the evening the stop cock is opened and 
an inc’ pressure is transmitted to the governor by the gas, so that it 
allows the maximum or night pressure to pass. The r can thus 
make the change of district pressure depend onjthe mere turning on or 
shutting off of the gas of apubliclamp, In an improved governor, an 
equilibrium or double-beat valve arrangement is used, but one of the 
two valves which moves from the inlet space to the outlet, is made with 
a cylindrical shell or extension, so as not to es open its port 
aw slightly moved from its seat. Various modifications are de- 
scribed. 


1627. Looms, R. B. Thomson.—Dated 26th April, 1877. 6d. 
This relates first to spplying tension to the warp beam, by making it 
rest (with or without pulleys) on frictional blocks ; the bearings in the 
bles for the crank shaft journals are projected outwards to form recesses 
for the crank checks, The bearings for the low shaft are also projected 
outwards, and vertical picking shafts are mounted outside of the gables. 
Bell crank levers are fixed on a rocking shaft to receive on their vertical 
arms the knocking-off stroke of the shuttle box protector tongues, 
while their horizontal arms bearon volute springs, and the pressure 
of the protector swell piece is taken off the shuttle just at the time of 
picking by meansof a trigger and fixed cam guide. The shuttle is made 
correspodingly with the front side lower than the other, and the cops are 
compressed, to admit of a smaller shed being formed, and the shuttle 
carrying more weft without risk of catching in the shed. 


1629. Letter Batances, W. Hiscock.—Dated 26th April, 1877.—(Not 
proceeded with.) 2d. 

This is a balance on the bent lever principle. For the oscillating 
pointer and quadrant dial is substituted a pointer moving along a straight 
scale ; the counterbalance weight and lever are concealed within the 
pedestal of the frame. 

1631. Currers on Rivertinc Macuiwery Usep ror MANUFACTURE OF 
Boots, Mitt Srraps, &c., J. Appleyard. 4d, , 

The cutters are arranged to cut slanting-wise through the wire, 
obviating the waste hitherto involved in cutting to form the rivet. 
1633. CLeansinc anyp Seraratino Meraciic Ores, A. H. Maurice.— 

Dated 26th April, 1877.—(Not proceeded with.) 2d. 

This consists of a barrel in which revolves a vertical spindle having 
vanes set horizontally and at an angle to the perpendicular. A mixture 
of ore with water is introduced, and the substances arrange themselves 
in order of their specific gravity—the heaviest at the bottom. 

1635. Suurries, H. and B. Stocks,—Dated 21th April, 1877. 4d. 

This isa shuttle made entirely of metal, and preferably of malleable 
cast iron. 

1636. Bicycues, &., J. Baker. Dated 26th April, 1877.—(Not proceeded 
with.) 2d. 

The treadle spindle is connected indirectly with the wheel spindle by 
means of pulleys and chains, rope or bands, or toothed wheels. 

1637. Raistne anp Lowertnc Portasce Roors, J. Barrow.—Dated 26th 
April, 1877. 64d. 

This consists in uniting the four corners of one hoisting apparatus. A 
rope from each corner rises round the top of the corresponding pillar, 
Then it descends and passes round dng J at the bottom of the pillar 
and is conducted to a barrel divided by flanges into four spaces, and 
turned by a wheel and pinion. 

1638. Bicycies, C. Groom.—Dated 26th April, 1877.—(Not proceeded with.) 
2d, 


The fork is made to terminate in two pins with buffers of india-rubber 
to arrest shock when irregularities are come upon, 

1639. Recorpinc Toermomerers, &c., H. A. Bonneville.—Dated 26th 
Apri, 1877.—(A communication.) 6d. 

This consists of a vertical rotating drum covered with ba ged (plain or 
chemically prepared); a stylus or marking device moun on a screw 
shaft; a tube com: ot alternate discs of metal and india-rubber con- 
nected below with a bulb of mercury; a brush (connected with the 
stylus), one partof which sweeps over the tube, while another bears 
against a metallic case enclosing the tube ; two electro-magnets connected 
to a galvanic battery, and which actuates the screw shaft of the stylus, 
&c. The paper is on projections which are in metallic contact with the 
column ef mercury, and metallic fingers connected with the battery bear 
on the strip. ‘The stylus is caused to follow the variations of the column 
of mercury. 

1641. Secriowat Cast Bars vor Frrnaces, 7. 8. Dobson.—Dated 27th 
April, 1877. 6 

A number of main bars are used which are deepest in the centre of 
their length, and are thinner on their lower and upper surfaces. On 
their wedge-shaped upper surfaces are placed one or more lengths of a 
sectional perforated bar (the perforations bevelled downwards and out- 
wards) having flanges that pass down between the main bars, and have 
holes through which a rod is passed. 

1642. ene Lamps, &., F. C. McQueen.— Dated 27th April, 
1877. 6d. 

This relates to an arrangement for moving several wicks independently 
or simultaneously. The axes of the spur wheels for raising the wicks 
have each a separate pinion, and these are rotated by pinions on a 
separate axis so arranged that by sliding this endwise the desired 
changes are attained. 

1644. Purirication or Gas, S. Cutler.—Dated 27th April, 1877. 6d. 

This relates to a washer having a vertical series of traya with serrated 
edges, to give thin divided streams. ‘he water passes downwards 
circuitously among the trays, while the gas passes upwards, through or 
over the surface of the liquid. 


1645. Gas Conpensers, F. Morris and 8. Cutler.—Dated 27th April, 
1877. 6d. 


This consists of a tier of inclined pipes ted by U-shaped bends, 
so as to form a coil of piping. Inside the coil is a smaller similar one, up 
through which water is forced to a tank at the top, while gas is passed 
down through the wider tubes. 
1646. Inpicatinc THE Depru or WaTER IN Suips’ Hous, R. Rayne and 
R. Charlion.—Dated 27th April, 1877. 6d. 
A pipe descends to near the bottom of the hold ; its lower box-shaped 
extremity adiaits the water, which, by pressure of the air in the pipe, 
acts on 4 mercury manometer at the upper end. The pressure corre- 
sponds to the depth of the water. 
1647. ba oad Apparatus, W. B. Woodbury.—Dated 27th April, 
1877. 6d. 
This relates first to photographing from a captive balloon, the appara- 
tus being worked by means of wires from the ground. The camera lens 
(focussed for the height), points downwards from a box under the 
balloon (which has a steadying vane). At the proper moment, a shutter 
is moved by a current to give instantaneous exposure of a sheet of sensi- 
tive tissue stretched between two rollers. The electric communication 
being then transferred to clockwork, the rollers are turned and a fresh 
surface is brought into position for the next exposure. Secondly, a 
a camera is arranged in the form of on ordinary box witha 
ged lid. The body contains the expandin Part, and the lid the 
movable part of the camera containing the lens teeoug t into position by 
throwing back the lid). Instead of the wooden slide for ex, in 











1877.—{A communication.) 
in effecting the ascent 


ls. 2d. 
of a disc or sight signal by the 





Under the screen (which is made with wider meshes, —— 
is a shoot which leads the lime directly into the interior of a 


Saree thin flexible metal is used, being bent to one side 
uring exposure, and resuming its original shape when closed. 
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1650. ~ W. Whiteley.—Dated 27th April, 1877.—(Not proceeded 
with. 


This relates to improvements on No. 1804, of 1874, and No. 2628, of 
1876, viz., producing variations in tension of the yarn by means of 
oscillating fingers, and use of mechanism for re' the end of the 
yarn during the process of doffing or changing bobbins, &c. 

1661 Porrasce Fotpine Musicat Insraument, Z. F. Kelly.—Dated 27th 
il, 1877.—(Not proceeded with.) 2d. 

This consists of a keyboard with levers and hammers to strike strips 
steel or other substance ; also four or more sounding boards, &c, The 
instrument is made in two sections. 

663. Trusses anv AspominaL Supporters, J. H. Johnson.—Dated 27th 

April, 1877.—(A communication.) 6d. 

This consists mainly of a metallic band (of untempered metal) fitting 
the body and made in two parts, joined together at the back by a hinge 
so arranged as to be adjusted to alter the length, and secured together in 
front. On this band are placed the pressure pads (which each comprises 
a pin, sleeves, spiral spring, ring, &c., and is preferably galvanic in 
its action). 

1654. Corriva THE TexTH or WHEELS, G. Mason.—Dated 28th April, 
1877.—(Not proceeded with.) 2d, ‘ 

This relates to arrangements for causing the cutter to form teeth to 

‘the required tapering form without the use of a roodel tooth. It is 
rotated so as to throw it to an angle with the face of the wheels in its 
traverse across. 

1655. Marivers’ Comeasses, J. Adkins.—Dated 28th April, 1877.—(Not 
ad with.) 2d. 


To prevent oscillation, the card, which is pee’ on a pin, passing 
through a half ball, has several balls suspended from it by wires or other- 
wise. 

1657. Temperine Giass, WV. F. Mason.—Dated 28th April, 1877.—(Partly 


a communication.) 4d. 
This relates to impr ts on Si P foyer (No. 1637, of 1875). 
Between the pressing moulds and the glass is interposed a substance 
that will retard the cooling action of the mould, such as a sheet of 
rforated metal, or textile fabric, or plaster of Paris, or a varnish, &c, 
Eoetimes a compound lining is used. Again, hollow moulds are used, 
through which water or other liquid at a constant temperature below 
212 deg. Fah, is sent. 
1660. TransporTiInG CaRRIAGES OR Loaps, EF. Newman.—Dated 28th 
April, 1877.—(Not proceeded with.) 2d. 

This is an arrang t dispensing with wheels or horse-power. A 
driving shaft has sectors which, coming into contact with pinions on the 
axles of weighted levers, cause the pinions to rotate in opposite direc- 
tions, and carry round the levers, which, ata certain part of their motion, 
act in unison to counterbalance the weight of the carriage and load as it 
is lifted ; at another part they part and move in opposite directions. 
1661. Foupivo on Camp Stoos, TaBLes, AND Beps, L, Field.—Dated 28th 

April, 1877. 8d. 

aha tentang is formed of four bars connected at about their middle by 
a cruciform axis on which they turn. The bars are trian cross 
section, except at the middle, where they are square ; the hole of the 
axis diagonally across the square part, and depressions are made 
which let the bars turn so as to open the stool, and serve as stops for the 
motion of the bars. In the collapsed state the bars have the appearance 
of a single bar. 

1662. ReoistTermnc aND INDICATING APPARATUS FOR PuBLIC VEHICLES, 
A. G. Smith.—Dated 28th April, 1877.—( Not proceeded with.) 4d. 

Two steps are trod upon by passengers entering or alighting, and when 
so trod upon they cause punctures to be made on opposite sides of a 
central line in a travelling band of paper between two drums moved 
intermittently by the wheel of the conveyance. A dial with names of 
places is turned by an autho! person when the various localities are 
reached (the paper being then also punctured), and pointers on it are 
used to indicate the localities for persons entering or alighting. The 
needles are thrown out of their puncturing positions by certain 
actions, &c. 


1663. Cueckinc Receipts or Money, £, Lofis.—Dated 28th April, 
1877. 6d. 











The conductor gives the passenger, on entering, a check, with his fare 
marked on it, which is then paid, and the passenger deposits the check in 
avertical channel with open front above a case at the door. The mere 
weight of (say) six checks opens a spring door at the bottom, so that one 
falls through into the (locked) box. In another case the passenger eae 
the check into a mouth, forcing a) two rollers and operating levers, 
&c., whereby the lowest check 1s allowed to drop into the box. 
1667. Looms, G. Hodgson and J. Broadley.— Dated 30th April, 1877. 6d. 

lu one arrang t, when no sel is made by the pattern surface, 
one of the boxes remains in a line with the face, and a selection of others 
is effected by a tappet on the tappet shaft, operating a lever with studs, 
on which catches are brought to act by levers operated by the pattern 
surface, each catcher being connected in position, in the length of a lever 
according to the extent of traverse desired for them respectively ; and 
this lever is connected by a rod to the series of shuttle chambers. In all 
cases, the swell for acting on the stop motion is carried by the frame in 
which the series of shuttle chambers slides, so that the same swell serves 
for any one of the shuttles for the time in a line with the race. 
1668. Conpensinc Noxious AND OTHER Gases AND Vapours, G. S. 

Hazlehurst.—Dated 30th April, 1877. 6d. 
This consists of a large vessel or “ lute” (containing liquid), in which a 





pipe stopped at the upper end is constantly rising an 
annular space, The noxious gas or vapour is supplied to the inside of 
the moving Pipe, and expelled. A liquor trap is so arranged under the 
“Jute” that the liquor in it allows the gas to be drawn through it by the 
suction of the rising pipe, but when the pipe descends, the liquor in the 
trap is forced up the inlet through which the gas was drawn, and an 
easy exit is given through a second trap which leads the gas to 
cisterns, and u tray with flat plates covering it. The tray is filled 
with liquor, and the gas spreads between the liquor and the plates. 

1669. Looms, 7. Abbott and B, and T. Knowles.—Dated 30th April, 1877. 

‘ot wi 

When the loom is knocked-off and the brake lever falls, a spring or 
check-piece on the latter comes into the line of motion of a projecting 
finger on the arm of the slay sword ; thus the momentum of the slay is 
added to the ordinary brake power. 
1671. Foupine Stoo, M. Burke.—Dated 30th April, 1877.—(Not proceeded 

with.) 4d. 

This consists of three long narrow frames fitting one within the other ; 
the two outer are jointed about the middle, and the centre piece is jointed 
to an intermediate piece near one end, so that it can be to a level 
— from the seat ; (a ferule on the end of the onter piece 

to one of a series of holes in it). 

1672. Curtinc Orr THe Enps or Cicars, M. Gerstley.—Dated 30th April, 
1877.—(Not proceeded with.) 2d. sete ei 
ure of the end of the cigar down into a chamfered hole causes the 
cover of the box to be moved downwards, so that a knife is brought for- 
ward under the hole and cuts off the end, which drops into the box. The 
parts are carried back to their normal position by a spring. 
1673. Transportinc Rattway Veunicies, J, C. Mewburn.—Dated 30th 
April, 1877.—(Not — with.) 2d. 

This consists in employment of pontoons built on boats and provided 
with rails, on which the vehicles are fixed with clamps and chairs, 

1674. Liquip ror CLEANING Gtass AND IoyitTinc Lamp Wicks, J. Ellis 
and 8. D. Oakley.—Dated 80th Aprii, 1877. 4d. 

This consists of mineral turpentine (1 gill) and alkanet root (} oz.). 
16777. Ds VaLvEs, J. French.—Dated 30th April, 1877.—(Not proceeded 

with.) 2d. 

The valve disc is made with a number of radial divisions over a grat- 
ing with radial bars ; and a metallic ring is placed above the india-rubber 
at its outer edge, being fixed to the pump bucket, or valve seat. The 
valve is taper in transverse section. 

1682. Morive Power, F. 8. Barf.—Dated 30th April, 1877. 6d. 

Steam is passed at a pressure of (say) 400 lb, to the square inch through 
heated charcoal or the like, and the resulting carbonic oxide and hydro- 
gen are used for motive power, then conducted to the furnaces. Carbonic 
acid may be substituted for the steam. 

1583. Masts, Casks, d&c., F. Wainwright.—Dated 1sl May, 1877.—(Not 
proceeded with.) 2d. 

Hollow cylindrical vessels are made of sheets of metal with flutes or 
corrugations at intervals. 

1684. Trouser Braces, 2. De Pass.—Dated lst May, 1877.—(Not 
ceeded with) 2d.” ¥ eek pnetnneleital 
he insure that] both legs set at the same level, each strap is gradu- 


1685. Wasnine Macuines, W. H. Townsend.—Dated let May, 1877.—{Not 
proceeded with.) 2d. 

This consists of a tub reciprocated horizontally, while two or more 
wooden p are reciprocated in it vertically. ‘The downward stroke 
of the punches is completed when the tub is at rest, A perforated lining 
is made in the tub, to cause agitation of the liquid. 


1686. Marxkuve Birps anp Animats, 7. Rule.—Dated 1st May, 1877.— 
Not ith) 2d. 


wit 
A (preferably of gutta- . With central metal ring), with 
marks stamped or attached, is closed on a leg of eo andeal bp ime of 





heated pincers, having marks on the jaws. 
1689. md a Srexw, A. Loagsdon.—Dated lst May, 1877.—{A communi- 


catio; 
This consists in cleaning fluid pig iron, even from a blast furnace or 


of | piece. 


secondary melting furnace, in a basic hearth by means of basic iron 
oxides or manganese oxides, so as to separate the im ities ; the fluid 
pig iron being then tapped from the basic hearth before it has lost its 
carbon, thus preserving its fluid state, so that it can be worked in a second 
furnace to produce the desired quality of iron or steel. 


1690. TiLEs, C. H. Murray.—Dated 1st May, 1877.—(Not proceeded with.) 
2d. 


The tile is made flat below, and with parallel sides and curved pendant 
The sides have vertical flanges to form raised butt joints with 
adjacent tiles. The lapping tiles have a half-round longitudinal recess to 
receive the flanges of butt joints. The recesses terminate in a flanged 
foot which acts as a stop to snow. 
1691. Looms, H. Portway.—Dated 1st May, 1877. 6d. 

This relates to stopping the loom when a wae thread breaks. The 
threads are passed through eyes of fallen pins, held by the tension clear 
of an oscillating swivel te operated by cam and lever from the back 
shaft, This bar is caught when a th breaks, and partly turned on its 
bearings ; a projecting finger acts on one finger of a fork on a vertical 
spindle, which 1s caused to turn partly, and the motion is communicated 
to the weft fork, which is brought into tion for stopping the loom ; 
the said fingers then acton a finger of the fork, which, with the vertical 
—_ is brought to the original position, ready to set again when re- 
qu . 

1692. Looms, F. 7. Schmidt and J. A. Frerichs.—Dated lst May, 1877.— 
(Not proceeded with.) 2d. 

The plain part of the top or fluted roller is spanned by a metal bridge 
tree holding two anti-friction rollers, and the ends of the bridge tree are 
connected by spiral springs to pins pone from the sides of two un- 
equal levers on a shaft under the spindle of the bottom or piece roller. 
1693. Expansion AND ConTRACTION COUPLING FOR SIGNAL AND TELE- 

GRAPH a G. Pickersgill.—Dated 1st May, 1877.—(Not proceeded 
with.) . 

This consists of a metal cylinder with one or more piston rods on 
which (within the cylinder). are mounted rings of vulcanised india-rubber. 
The rods, passing through the covers, are attached to the wire. 

1694. oor apy ge A Frour, 2. Barton. —Dated lst May, 1877.—( Not 


Tr 

This consists in exhausting the dust from the flour, by coupling to the 
case which encloses the sifting machine a tube connected with a 
1695. Continvous Avromatic Raitway Brakes, G. F, Redfern.—Dated 

lst May, 1877.—(A communication.)—(Not proceeded with.) 2d. 

This consists mainly in use of a series of discs fixed on the axles of the 
carriages in combination with other discs which slide on the axle. The 
latter discs are pressed against the former by action of steam, com- 
pressed air, or otherwise. 

1606. Comstxa Woot, &c., T. H. Wright.—Dated 1st May, 1877. 6d. 

For constantly changing the surface of the belt at the part presented 
for passage of wool while doffing, an oscillating roller is arranged to 
impart to the belt a constant rising and falling motion. This is effected 
by means of an eccentric giving a rocking motion to a slide which 
actuates a lever fitted on a stud on which is fitted the frame of the 
roller. 

1697. Proputsion or Venicies, G. B. B. Galloway.—Dated 1st May, 1877. 
—(Not proceeded with.) 2d. 

The tramcar has a longitudinal extension at each end on two wheels, 
supporting motive power and air compressing cylinders for the furnaces, 
tank, boiler, &c. The power is transmitted to the car wheels bya jointed 
connecting rod. 

1698. Vatve Cocks or Taps, J. J. Liddon and F. H. Simmonds.—Dated 
¢ lst May, 1877. 6d. 

To the plug or valve a screw spindle is attached, and over this is 
passed a screw piece which is d into the chamber ; a screw is then 
passed through the chamber into the screw piece. Above isa plug fitting 
the chamber, and having below a screw into which the spindle screws. 
On the surface is a spindle with wheel or handle. Over the whole 

banism in the chamb placed a nut. 
n70s. Lamps, R. Tebbs.—Dated 2nd May, 1877.—(Not proceeded with.) 


This relates to lamps with flat wicks and an inner and outer cone. 
The inner cone is not attached at its lower edge to the outer, but is 
simply suspended at its upper edge, at the two ends of the usual slot in 
the outer cone. The inner cone is made larger and wider at its base than 
usual, and several rows of holes are made round it; also holes are made 
round the base of the outer cone. 


1706. anes + pai J. Macneet.—Dated 2nd May, 1877.—{Not pro- 


ceeded with. 

This consists of a strong disc, on which the butter is worked, revolv- 
ing loose on a central spindle in a journal in the centre of a fixed table 
below, which has a led; and recess for the washing water. The butter 
is worked by a fulcrumed lever reciprocated up and down by a rocking 
shaft and having feathered sides. B each stroke, the disc is 
pulled round a little by means of a pawl and ratchet arrangement. 
1707. Vevocipepes, 4. J. Maher.—Dated 2nd May, 1877.—(Not proceeded 

with.) 2d. 

This relates to steering by meansof motions by the body; and use of 
different gear to enable the rider to vary the distance travelled by the 
feet stands, and to stop their motion when the vehicle is in motion. 
1708. Preservine Ecos, C. Muratori.—Dated 2nd May, 1877. 2d. 

This consists in enveloping eggs in finely powdered soapstone or stea- 











an | tite, either alone or in conjunction with an adhesive material. 


1709. Weavine, M. Morton and J. Wilson.—Dated 2nd May, 1877.—(Not 
proceeded with.) 2d. 
For the gauze mounting and ordinary harness is substituted a “ doup” 
harness, with short-eyed heddles placed behind. 
1711. Toxsacco Smoxinea, A. H. Van der Werff.—Dated 2nd May, 1877. 6d. 
The mouthpiece contains an outer and an inner tube (the latter of 
which may have a plug of sponge or other absorbent of moisture), and a 
tube or bowls, in which the tobacco is placed, is pushed between two. 
1712. Armour Pcates AND VessE.s, 7. R. Oswald.—Dated 2nd May, 1877. 
Not proceeded with. 4d. 


The plates or bars are made with a ribbed or troughed or diamond- 
pointed surface. Vessels are made with oblong curved batteries worked 
with movable bulwarks, The fore and after ends are in water-tight com- 
partments, but only the after end and the middle sides are protected 
with ribbed armour, 


1713. Sextants anv Octants, G. W. Heath.—Dated 2nd May, 1877. 6d. 

The metal arc receives in a deep groove an arc of ebony or the like, 
within which a strip of ivory or bone is secured, leaving a margin of 
about jin. of ebony on each side. ese composite arcs are made remov- 
able, being clamped from below on to the metal arc by six or more screws. 
The vernier is attached to the index by two screws. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On ’Change in Birmingham to-day, Thursday, the business 
transacted was insignificant, for the holidays being still on, few 
buyers orsellersattended. Prices were without change. Through- 
out the week the mills and forges have been idle, and in the 
majority of instances they will remain closed until next week. 
Certain firms, however, re-started on Wednesday night. These 
were the manufaeturers principally of sheets for galvanising and 
other uses, 

The Bilston Brook Finished Ironworks were to have been laid off 
on Saturday, but the demand experienced by the proprietors 
ae for the moment revived, the intention will not be carried 
ou 

The Shrubbery and the Swan Garden Finished Ironworks of 
Messrs. G. B, Thorneycroft and Co. were closed on Saturday last, and 
all the hands, both clerks and operatives, were discharged. Before 
the “‘pay” began Lieut.-Colonel Thorneycroft, the senior partner 
of the firm, addressed the workpeople upon the causes which had 
led to their dismissal. He said that the firm had for some time 
found it impossible to carry on the works at a profit, and had for 
some time been losing money. He reminded them that in the hope 
of being able to keep the works on the tirm lately called them 
together with a view of their taking lower wages, but as they could 
not see their way to submit to any alteration, the firm had no 
alternative but to leave the trade and sell the works. What was 
happening at the ironworks had happened also at the collieries 
belonging to the firm. 

‘The Crookhay finished ironworks, near to Hill Top, of Mr. H. O. 
Firmstone, were closed on Saturde '; and the Stourbridge works 
of the same firm having been previ isly closed, forty-eight furnaces 
and six mills of Mr. Firmstone a_c :ow idle. 

The blast furnaces have been on as usual during the week, but 
the demand for their product is very 





small. 
Operations at the collieries in most of the localities will be sus- 





pended the week through, but in a few cases, where the demand 
warranted it, the pits were reopened this morning. 4 

Reviewing briefly the South Staffordshire iron trade in 1877, I 
must report that a sorry state of things is revealed. A favourable 
comparison is not even borne to 1876. The amount of business 
done has been much under the average, and the profits which have 
resulted have been small. Touching finished iron, it is to be 
noted that the mills and forges have not, as a whole, made much 
over half time, portions of plants have not run at all, and, during 
the last half of the year, a few works have been altogether idle. 
This state of things applies equally to firms producing high class 
as to those producing medium and inferior brands, The d 
for all qualities has been inactive. Most has been done in sheets 
for galvanising. 

Prices are officially 10s. a ton down upon the year, for whereas 
in December, 1876, marked bars stood at £9, with the usual 12s. 6d. 
extra for Round Oak brands, they are now quoted at £8 10s. The 
alteration took place at the end of August, and followed upon a 
drop in the crucial price of furnace coal. The easier prices then 
current for pigs also had their effect. Previous to the reduction, 
£9 had remained the official price of marked bars for sixteen 
months, as it was in April, 1876, that, upon a drop of £1, the 
standard quotation became £9. During the whole of the year 

ood iron has been obtainable at £8 10s, and £8 a ton, and prices 

ave varied, according to quality, down to £6 5s., £6 2s. 6d., and 
even £6a ton. Competition in best sheets has brought down the 
quotations of that commodity very conspicuously. i 
quotations are lower now than in December, 1876, by, upon the 
various descriptions, from £2 to £410s. a ton. It was on October 
1st that the chief reductions took place. 

The pig iron trade has hardly ever experienced a duller year. 
Stocks have been heavy, the demand has been anything but large, 

roduction has been curtailed, and prices have declined. The 
Sconeats now in blast number about forty-four, as compared with 
about sixty at the opening of the year. Cold-blast all-mine pigs 
are down 10s., and hot-blast 5s., leaving cold-blast at £5 and hot- 
blast at £4a ton. The reduction was declared in July, previous 
to which £5 10s. had been the official quotation for cold-blast, and 
£4 5s. for hot-blast since April, 1876. Cinder pigs are also about 
10s. lower upon the twelvemonth, having oubially declined til 
they are now quoted £2 5s. to £2 2s. 6d. a ton. 

Coal has experienced much depression. The output at the 
collieries has been greatly within capabilities, and competition 
from new concerns has severe. Many pits have been en- 
tirely laid off. Furnace coal has Jost 2s. a ton, since towards the 
close of August 938, became the price, the quotation for sixteen 
months previously having been lls. The drop succeeded a reduc- 
tion in colliers’ = of 6d. per ‘day ” in thick coal and 3d. per 
‘*day” in thin coal seams. The men pted this reduction in 
preference to working another hour. 

The development of the Walsall Wood Colliery proceeds with 
vigour. No. 2 shaft has reached a depth of 585 yards, the last 445 
of which were sank in fifty-four weeks, or an average of 84 yards 
a week, including all stoppages. The directors of the company 
declare that the rate of sinking for so long a period is without 
precedent in this, if not, indeed, in any district. The deep coal 
was struck atadepth of 545 yards, is of excellent quality, and 
averages, without the roof coal, a thickness of 5ft. Some 350 
or acres of this seam has been proved. The shallow coal, 
also about 5ft. thick, is separated by.15 yards from the deep 
coal. The sinking in No. 1 pit has been stationary for some 
months, but it will now be resumed. 

Messrs, Bolton and Watt, Scho Foundry, West Bromwich, will 
soon have dispatched the engines and boilers and other machinery 
needed by the Staffordshire Waterworks Company for their 
sinking at Huntingdon, which they are completing. 

Stocktaking in the hardware trades is revealing that there are 
merchants who find that they have done more business, and made 
more money this year than last. Few manufacturers are prepared 
with such an admission ; 1877 is closing less satisfactorily in rela- 
tion either to the business done at leading establishments, or 
in respect of the profits which that business has yielded, than 
did 1876. 

Scarcely 7 instance can be cited in which prices have not given 
way perceptib’ ly. The low value of iron has contributed to weaken 
manufacturers’ rates, which have been further influenced by com- 
petition by new firms, Then the cheapness of foundry iron, in the 
North of England in particular, has cheapened requisites that can 
be cast, not direct from the furnace only, but likewise from the pig, 
and made certain foundry goods lower in price in London 
they can be obtained at the foundries in Staffordshire. 

Traders upon every hand display an anxious wish that England 
may not be dragged into the war. The council of the Dianbighess 
Chamber of C have, in special meeting, resolved to petition 
the Government to, until. Parliament has assembled, continue a 
course of strict neutrality. 

In North Staffordshire the iron trades is at its quietest just 
now. At Longton two blast furnaces belonging to Messrs. Glover 
are out, and also two owned by Messrs. Goddard. Twe furnaces 
are likewise blown out at Lord Granville’s works at Shelton. The 
Coal and Ironstone Masters’ Defence Association has resolved to 
render pecuniary help to the Longton coalmasters in their 
endeavour to enforce the 10 per cent. reduction in wages. 

Trade depression is so marked in Warwickshire that all the iron- 
stone mines near Bedworth, the centre of the Warwickshire coal- 
field, are now closed. Great quantities of ore are stacked on some 
of the pit banks, and the melting furnaces erected there a few 
years ago, at a cost of many th ds of pounds, continue at a 
standstill. 

















NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


BusIness during the present week, both in the iron and coal 
trades of this district, has been almost entirely suspended in con- 
sequence of the holidays, Nominally there was a market at 
Manchester on Monday in place of the usual Tuesday’s meeting, 
but there was only a very small attendance and little or nothing 
doing in the shape of buying. Prices may be said to remain the 
same as last week, as there have been no transactions to test actual 
values, and for delivery into the Manchester district quotations 
may be given as under :—Lancashire, No. 3 foundry, 51s.; No. 4 
foundry, 50s., less 24 per cent.; Derbyshire, No. 3 foundry, 
50s. 6d.; No. 4 foundry, 49s. 6d. per ton, less 24 per cent.; 
ordinary Middlesbrough brands offered by merchants, No. 3 
foundry, 48s. 9d.; No. 4 foundry, 47s. 9d.; and No. 4 forge, 47s. 3d. 

r ton net cash. For finished iron delivered into the Manchester 

istrict quotations run about as under :—Local £6 5s. to 
£6 7s. 6d.; Middlesbrough, £6 5s. to £6 7s. 6d.; North Stafford- 
shire, £6 7s. 6d. to £6 10s.; Middlesbrough puddled bars, £6 6s, 6d. 
to £6 7s. 6d. 

Many of the finished iron works are being closed for the greater 
part of this week, and generally there will be very little done 
until after the first week in the new year. 

I understand that the Lancashire finished iron makers have 
resolved upon a reduction in wages to the extent of 5 per cent., 
which will be i in force at the commencement of the new year, 
and, so far as I can gather, no serious opposition on the part of 
the men is anticipated. 

In the coal trade of this district the only demand of any import- 
ance has been for house fire classes of fuel, for which there was a 
little extra push prior to the holidays, Other classes of fuel con- 
tinue a drug in the market and difficult to move. Common coal 
for steam purposes is, if anything, a trifle lower for sales in bulk, 
and burgy and slack are irregular in price, with the common 
sorts being pushed at cninadhigiy low rates. The average quota- 
tions at the pit mouth are about as under: Best Wigan Arley, 10s, to 
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te yr tns common sorts, 8s. to 9s.; Pemberton four feet, 83. to 
8s. 6d.; common Wi 


house coal, 6s. 6d. to 7s.; steam and forge 
coal, 5s. 6d. to 6s. ; burgy, 4s. 6d. to 5s. 6d.; and ordinary 
slack, 2s. 6d. to 4s. per ton, according to quality. 
The shipping trade is very dull, and there is a great deal of 
pushing for orders at extremely low prices. 
At many of the pits in the West Lancashire districts work is 


being more or less stopped this week, and New Year's week will be 
observed as a holiday at the majority of the pits throughout Lanca- 


There is scarcely any business doing in the iron trade of the 
North-west of England, and the orders received are not of much 
moment. Buyers have withdrawn from the market to a certain 
extent, and makers whose works are stopped in many instances 
for the holidays are not doing much business in the market, but 
they have orders in hand which throw a cheerful tone over the 
market, and which is the best indication that in the early part of 
next year 4 fair business will be done in pig iron, hematite and 
Bessemer. Prices are steady, so far as market quotations are 
concerned, but business is being done at less prices than are quoted 
in market. For instance, No. 1 Bessemer is reported to have been 
sold at 65s, a ton at the works, the official price being 67s. 6d., and 
No. 3 forge is reported to be selling at 64s. 6d., while sales are 
quoted at 64s. 6d. aton. Each maker disposes of his iron accord- 
ing to the peculiar circumrtances of his position both as regards 
prices and delivery engagements. 

Steel makers are doing a steady business, and are likely so soon 
as work is resumed after the holidays to doa fair trade, both in 
rails and general merchant steel. Prices are undisturbed, but 
there is a firmer if not a stiffer tendency. 

Iron shipbuilders are not fully employed, and the demand for 
new ships is not such as to justify any hopes of a better trade. 
Indeed, holders although quoting as low as it is possible to do, are 
only able to secure a few orders, and those at very low rates. No 
‘sign of improvement is observerable. 

Finished iron workers are not well placed with work, their 
mills are not doing much, nor is there any likelihood of any better 
business springing up than at present. 

Iron ore is in steady though not vigorous request, and prices 
remain firm, both for blast and puddling samples. - 

\ General industries are not doing much business. 
—— trade is inactive, and sales are as limited as prices are 
we: 

Shipping is exceedingly quiet, and is likely to remain so. * 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

At the time of writing this week all the manufactories are closed, 
and, for the time being, business has given = to holiday-making 
or the execution of alterations, repairs, and extensions. At many 
of the iron and steel works, new engines, boilers, and mill plant, 
are being put — ner however, by such large firms as have 
capital to spare for It is not probable that any start will 
be made this week, seei ¢ there are not only the usual Christmas 
attractions, but also the annual winter fair, formerly held in Novem- 
ber, and the still more powerful magnet of a pedestrian handicap. 
These combined drew a larger attendance of. people into Sheffield 
on Wednesday than for two or three years past, the two railway 
companies alone bringing over 20,000 pergons by special and 
ordinary trai Taking advantage, therefore, of this practical 
cessation of business for the time being, we may the better look 
back upon the very eventful year which is now so rapidly draw- 
ing to a close, and may in a few sentences dispose of its chief com- 
mercial and trading features, so far as this locality is con- 
cerned. We know that the iron trade proper has not been 
in a worse or more depressed state for many a long 
year, every branch of it having been utterly lethargic 
and unprofitable. Pig iron has decreased in value by fully 
10s. per ton, a : ire brand being now readily 
obtainable at 50s. per ton, as against the 60s. current a year ago. 
Finished irons have been hit even more severely, for the common 
bars of the district are now sold at £5 12s, 6d. to £5 15s., whereas 
they realised £6 12s. 6d.to £6 15s. twelve months back. The 
better classes of manufactured iron and engineering qualities have 
not been exempt from the general decline in values, several of the 
brands best known to the engineering trade having gone down 
20s. to 303. per ton. The Bessemer trade is now busy, 
but the greater part of the year has been very trying to those 

in it, and even now the current activity is very 

iy owing to the depreciation in quotations, a good 80 Ib. 

or 83 Ib. rail being now but a trifle over $6 per ton, whereas at the 
commencement of 1877 at least 10s. to 12s. 6d. per ton more was 
asked. Many little economic processes have been adopted in the 
interval, however, and it is to them rather than to any real lower- 
ing of raw materials that the cheaper production is attributable. 
‘All other railway requisites have been neglected in a marked 
degree, and in the buffer, axle, tire, and spring departments the 
work executed has been for the most part of a very meagre 
description. In ing to the cast steel trade of the 
town—still one of our great staples—a very depressing prospect 
is opened out, and the present state of things unfortunately gives 
little hope of any early improvement. In no trade has there been 
a more keen competition oi late than in this, and the general result 
has been that all the commoner and many of the medium kinds of 
steel have been irregularly reduced by at least 20 per cent. during 


the x 

Tre demand for wire, both of steel and iron, has of late grown 
to be considerable, and has been moderately strong in this locality 
for several months past. Iron wire is selling well for fencing, and 
—galvanised—for telegraph lines, whilst there is a decided steadi- 
ness in the more regular use of steel wire for cables, colliery 
winding ropes, and bridge building purposes. 

The ‘ie and saw industries have been anything but brisk during 
1877, and the prospects of the latter cannot be pronounced to be of 
the most hopeful character, seeing that in this branch the American 
and French competition is yearly becoming more pr d. The 
United States makers are admittedly turning out very good cir- 
culars and cross-cuts, whilst our Gallic neighbours buy Sheffield 
steel, and make it up into fine band and other saws, which have a 





distinctive reputation, and have so far dist all y 





competition. 

In agricultural implements or their cutting parts the trade is 
now quiet, owing to the unfavourable harvest at home and the 
—- of business with Russia and Eastern Europe. 

e railway wagon builders have not been pressed with work, 
the call for new wagons having been to a great extent suspended 
by the bad state of the iron and coal trades. One or two concerns, 
however, have done tolerably well on renewals and repai 

Of the coal and coke trades very little can now be said that 
would have the merit of novelty. In all directions the pits have 
been very indifferently engaged all the summer and autumn, and 
even at the present time the market is very fully supplied. As a 
rule prices are now somewhat below the level of twelve months 
back, house coal ranging from 6s. to 13s. per ton at the pits; steam 
coal, 8s. to 9s. 6d.; small fuel, 3s. to 5s.; and gas centracts on tbe 
basis of 7s. to 9s. 6d. per ton at the pit’s heads. North country 
coke now runs at 12s. to 14s., and local washed coke at much the 
same nominal price. 

In connection with the position of the local “‘ Limited ” Com- 
panies, it may be stated that the present depreciation in their share 
values is not less than two and a-half millions under the level of 
three years ago. The total paid up capital of these conceras 
reaches £7,542,389. In seven or eight cases the companies have 
lost all their capital, and the creditors have been om dividends 
ranging from 1d. to 15s. in the pound. 

Reverting now to the affairs of the week, I may state that the 
directors of John Brown and Co. have declared an interim 
dividend at the rate of 4 percent. per annum. The whole of the 
puddlers and other first processes men of this company and of 





Charles Cammell and Co. have now been discharged, and, so far, 
nothing has been done by way of re arrangement, stock-taki 
being now in progress. It seems probable that lower wages wi 
be asked for, and a good many men discharged. 

It is stated that Messrs. Steel, Tozer, and Hampton, Limited, of 
the Phcenix Bessemer Steel Works, near Sheffield, have this year 
made over 65,000 tons of ingots, from which 46,000 tons of steel 
rails have been rolled. At this concern considerable additions and 


ingerenien are being made during the vacation. 
arious rumours havinglbeen sirculated that the Midland Railway 
ce) y hb d‘the Wolverhampton works of Messrs. 





Thorneycroft and Co. for the purpose of rolling their own rails, it 
may be stated that these works have no Bessemer plant, that 
they are out of the way of the main lines of the company, and 
that those who should be in a position to know about the matter 
deny that the company have any such intention. It would seem 
likely, in fact, that the company could always buy rails much 
more cheaply than they could make them. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

In writing the last letter that I shall have to send you this 
year, I may be allowed to glance briefly at the progress of the 
North of England iron trade during the past twelve months. 

Although the statistics for the year have not yet been issued by 
the Cleveland Ironmasters’ Association, I am in a position to state 
that the total make of pig iron for the year will be nearly 100,000 
tons more than that of last year, which reached 2,075,565 tons, 
notwithstanding that over a great part of the twelve months fewer 
furnaces ee oom in blast, the average number for this year 
having only been 107 as against an average of 111 in 1876. The 
difference is due mainly to the harder ya yese, 4 the furnaces, 
which have produced on an average from 50 to 55 tons per day, as 
compared with only 45 to 50 tons during 1876. The utmost efforts 
of ironmasters have been put forth to secure the largest possible 

ield, and thus secure the greatest possible economy, and it may 

that quality has thus in some cases been sacrificed to quality. 
It is at any rate certain that the average make per furnace in 1877 
has been larger than it has ever been before, and in some cases the 
make has been larger than any of the Cleveland furnaces were 
previously deemed capable of producing. 

Prices throughout the year have continuously fallen, until they 
touched about Midsummer a lower range than the trade has ever 
before known except for the briefest period ; but for some six 
months the average price of No. 3 Cleveland did not exceed 40s. 

r ton, 

Pere is, on the face of it, rather anomalous that while there should 
have been such a considerable increase in the make of pig iron 
there has been an absolute and relative decline in the production 
of ironstone. The output of iron ore in Cleveland for 1876 was 
over 6,500,000 tons. e output for 1877 is believed to be under 
6,250,000 tons. The decline is due to the fact that towards the 
latter ety 1876 mine owners accumulated large stocks of ore 
in the belief that trade would justify their action during 1877 ; 
but as their anticipations have not been realised, the most of the 
mines have been put on short time, and some of them have been 
altogether stopped. For the first time in the history of Cleveland 
mining one or two firms have even become insolvent. The prin- 
cipal mines are now working four to five days per week, but the 
smaller mines are either altogether idle or doing next to nothing. 

Bad as things have been for pig iron makers and mine owners, 
they have been even worse for finished iron makers, the total make 
of finished iron in the North of England during 1877 having been less 





than 400,000 tons, or under one-half the annual production of | 


four or five yearsago. The rail trade has been almost entirely 
shrivelled up, the make for the past quarter having been very little 
more than 5000 tons, while in 1872 it reached from 70,000 to 80,000 
tons quarter, with more than 1000 puddling furnaces idle. It 
may be calculated, allowing nine men to each furnace, with its 


accessory finishing power—that there are from 8000 to 9000 men | as tothe result of next week's. 


fewer now en 
The plate 
during the year, prices having fallen fully 15s. per ton, until they 
are now based on £6 5s. for ordinary ship plates. The year closes 
with this branch of the trade in an exceedingly depressed condition, 
one of the principal works devoted to plate making—that of the 
ceo» Company—having just stopped entirely because they 
could not procure remunerative contracts. 

In the coal trade the record is one of unmitigated disaster and 
suffering. The latest returns issued by the Durham coal trade 
showed the average realised price of all kinds of coal to be less 
than 5s. 6d. per ton, and the consumption has materially fallen off, 
especially for manufacturing purposes. In Northumberland the 
steam coal trade has been in an even worse plight, most of the 
coalowners having incurred heavy losses, which they have tried to 
minimise as much as possible by reducing the cost of production, 
but with very partial success. Owing toa proposed reduction of 
12} per cent. in the wages of the Northumberland miners, 8000 of 
the men in that county are now on strike, and are likely toremain 
so for some time. The owners apparently would just as soon stop 
their pits as carry them on, and they maintain that the former 
course would pay them the best. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE statistics of the iron trade during the twelve months 
show that the year now closing has been one of the very worst in 
the history of the trade. Not that the production of iron is the 
smallest on record, but that it is the least considerable when we 


| 


| 
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Dec. 28, 1877. 
average price of pigs during the past twelve months was 54s, 4d. 
per ton, whereas it was 58s, 6d. fn 1876. 

With reference to the is trade during Sores wee 
favourable can be noted. Two blast furnaces have extingu 
at Kinneil, one at Coltness, and another at Dalmellington, About 
500 tons of pigs have been added to the stock in Messrs, Connal 
and Co.’s stores, which now amounts to 168,800 tons. 

The warrant market has been very dull, with a further decline 
of several pence > ton in Business was done on Friday 
morning at 51s. 7d, cash, and in the afternoon at 51s, 74d. to 
51s. 8d. cash and 5]s. 10d. to 51s, 1 one month. On account 
of thé Christmas holidays, practically n was done in the 
market on»Monday, no’ on Tuesday, and very little since, 
The war rumours have had an unfavourable influence upon the 


trade. 
Very little has been done in makers’ iron, which is also slightly 
lower in prices. The quotations are now as follow :—Good market- 
able brands, f.o.b. at Glasgow, ton, No. 1, 53s. 6d.; No, 3, 
50s, 6d.; Gartsherrie, No. 1, 59s. 6d.; No. 3, 54s; Coltness, 
No. 1, 64s. 6d.; No. 3, 55s. 6d.; Summerlee, No, 1, 59s:; No. 3, 
52s. 6d.; Langloan, No. 1, 62s.; No. 3, 54s.; Carnbroe, No. 1, 55s.; 
No, 3, 51s. 6d.; Monkland, No. 1, 52s. 9d.; No. 3, 50s. 6d. 
Clyde, No. 1, 54s.; No. 3, 51s. 3d.; Govan, at Broomielaw, No. 1 
52s. 9d.; No. 3, 5is. 3d.; Calder, at Port-Dundas, No, 1, 588. 6d.; 
No. 3, 51s. 6d.; Gle ock, at Ardrossan, No. 1, 58s. 6d.; No. 3, 
53s.; Eglinton,. No. 1, 538, 6d.; No. 3, 50s. 6d.; 


. 
, 
, 


, 
Dalmellington, 
No. 1, 53s.; No. 3, 51s. 6d.; Carron, at Grangemouth, No. 1, 65s.; 
ditto, specially selected, 70s.; No. 3, 64s.; Shotts, at Leith, No. 1, 
i 3, 55s. 6d.; Kinneil, at Bo'ness, No. 1, 53s, 6d.; No. 3, 
51s. 

The malleable trade does not show much improvement, but, in 
accordance with what has been noticed above, there isa good 
foreign demand for various kinds of iron manufactures at the low 
rates which now prevail. Last week’s shipments embraced steel 
rails to the value of £7500, and iron sleepers £708 for Bombay, the 
rails being brought round from Barrow for shipment at this port ; 
£250 worth of bridge work for Trinidad ; machinery, £9000 for 
Calcutta, Demerara, and Oporto; £800 castings ; £6366 pipes and 
tubes, mostly for Rio Janeiro; and £1400 miscellaneous articles. 

The western coal trade continues fair as regards the household 
consumpt, but for manufacturing purposes the demand is still very 
slow, and the export trade is about its lowest. Prices are nominally 
unaltered, but in not a few cases they are maintained with some diffi- 
culty. In the eastern mining counties the trade continues fairly 
active, and though the wages of the miners are comparatively low, 
they have, since the termination of the strike, been receiving steady 
work. The dispute in Northumberland is just at present swelling 
their ranks with a number of Englishmen, which will not tend to 
improve their prospects of better wages. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Wak prospects have combined to improve the outlook of things, 
from a coalowner’s point of view, and at many of the chief collieries 
there was full work last week. The condition of things is now ex- 
ceedingly critical, owing to the unvertainty that attaches to political 
events of the next few weeks. The coalowners are committed, not 
only to a reduction, but to a revision of the sliding scale, in order 
to make the minimum wages, paid under that scale, lower than 
what they now are. 

The total iron and steel sent from the whole of Wales last week 
amounted only to 540 tons, one of the smallest of consi ts 
known. When the Russian and American trade was in good 
working order, the week’s totals amounted ly to over 
20,000 tons a week. Turning our attention to the total from 
the whole of Wales last week amounted to slightly over 80,000 
tons, which is a slight advance, but one very marked reason for 
this is that buyers knew that the coming week would be a holiday 
week, and so laid in accordingly. Serious doubts are entertained 
ings, some amount of 


in the trade than there were four years ago. | feeling has been exhibited t th ithin the last few 
e has been tolerably active, but exceedingly lean | yaa ome nile daowaeinn ‘tos oot Se . ~ 


been held up to the present, 
but this represented 21,000 colliers. Mr. Halliday was in the 
neighbourhood a few days ago, but in his capacity ial 
traveller, and not as chairman of a wages ~ es, 

Things are very slack in the neighbourhood of Newport, Mon., 
and the same state continues amongst the hills generally, where 
the demand for bituminous coal is, for the season, uncommonly 


The tin-plate trade at Swansea begins to look more encouraging 
and there isa general expectation that the men will called 
upon to work full time at the beginning of the year. Both coal 
and patent fuel trades, in short, are loo amg vette, and last week 
the firm of Cory, Yeo, and Co, sent off tons. 

There is no improvement in the staple industries of the Forest 














of Dean, but I must note that what is ied as bad in the 
Forest is tolerably good in South Wales. us 150 men have 
been set to work road making at labourers’ of 2s. 6d. per 
day. In Wales the ironworks labourers would think this very 
good pay, but it is cited in the Forest as showing the badness ef 
the times. 
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take into account the expenditure ted with the g t 
of an ironworks. Our pig iron trade with America, once so 
extensive and profitable, is all but completely gone; and the 
foreign exports of raw iron have dwindled to exceedingly small 
proportions. Speaking roundly, our shipments of pigs, foreign 
and coastwise, are 21,000 tons smaller than they were in 1876. 
Our iron manufacturers have used about 77,000 tons more of Cleve- 
land pipes than they did last year, and when we consider that the 
production has been so much curtailed, and that the prices have 
fallen so low, it does not need to be said that the trade has been 
most unremunerative. Pigs are not much more than a third 
of the price they brought in 1873. At present warrant and makers’ 
irons are selling at from 6s, 6d. to 7s. 6d. less money than they 
brought twelve months ago. There are only eighty-six furnaces in 
blast just now all over the iron districts of Scotland, as compared 
with 114 at the same time last year; yet though the production 
has been so greatly curtailed, our reserved stocks of pig iron are 
more than double what they were at the end of December, 1876. 
= a f hopeful feature of the trade is found in the foreign manu- 


factures were exported from the Clyde to the value of £244,757. 
These included thirteen locomotive engines, valued at over £30,000, 
for the Indian railways, and several iron vessels sent out in pieces 
to Rangoon, Melbourne, and the River Plate ; but still the amount 
of general manufactures exported was unusually large, and the 
whole exceeded that of the corresponding month of last year by 
over £170,000. 

The year’s production of pigs amounts in round numbers to 
982,000 tons, as compared with 1,103,000 tons in 1876, with 
1,050,000 tons in 1875, and 806,000 tons in 1874. In the hands 
of makers the stock amounts to 336,940 tons, which, added to the 
168,000 tons in Messrs. Connal and Co.’s stores, make a total of 
505,000 tons, as against 363,000 tons last year, 170,000 tons in 1875, 
and 96,000 tons in 1874. According to the official returns the 
consumption of pigs at home was 335,000 tons, as against 370,000 
tons last year ; and the whole exports, foreign, i d 
Englan tons, as compared with 





coastwise, and to 
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tons as compared with 285,000 tons in the preceding year 5 and the 
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department. During the past four weeks, iron manu- | 


(illustrated) .. .. .. .. 461] “—. on Surveys and Pre- 
Tae Parts Exuipition. No. VI. 452) « tions on the 
Trenpers— | Canadian Pacific Railway 

Basingstoke Sewerage .. .. 452) up to January, 1877. By 
Rattway Matrers .. .. .. 453) Sandford Fleming .. .. 464 
Norges anD MEMORANDA + 453 | 
MISCELLANEA... - 453 


bd® bo wh 6 | RESEARCHES,ON THE CARBON OF 

Heap’s PirE SCREWING MACHINE. | Wutre Cast Inon oo «eo & 
(Iilustrated) .. .. .. .. 454| Inctinep TRAMWAY aT THE 

Davies anp Dawson's Feep- Fortress or GuaTz.. .. .. 462 
waTeR Heater. (Illustrated) 454 | Tax Parent JournNaL.. .. .. 463 

REACTIONS OF THE SUPPORTS OF ABSTRACTS OF SPECIFICATIONS .. 464 
AN ArcueD Ris. (Illustrated) 454 | Taz Inox, CoaL, anD GENERAL 


Quick Srrep Hann Daity. (I- Traprs oF BikminouaM, 
lustrated) .. .. .. %.. 4. 454) WOLVERHAMPTON, AND OTHER 

A Verticat Borer witha Gas Disrmicoms 1. *.. 22 0c o- 466 
Furnace, (Illustrated) .. 454 | Notes rrom LANCASHIRE .. 465 

Tae Hyprauic Ram. us- , | NOTES FxOM THE SHEFFIELD 
Gente) 5.) At 2s te cat cc QUO] EEE ce, cn 0s we 08 

H M.S. Despatcn Vegser Inis., 456 Nora ornox THE NoRTH OF 

On THE PropusiOw OF VESSELS 456-|“ GLAMD 4. oo oc oc of & 

LETTERS To THE Eprtor— Ni FrRoM SCOTLAND 


Bennie’s Plate-Planing Ma- 

chine ep. eo oe eel Va 

The Hotchkiss Guu.. .. .. 457 

Protection of Casemate Guns 457 

Léfislation on-Patents .. .. 457 
Five - HUNDRED- HORSE - POWER 
ComMPoUND ENGINES OF THE 
InMaN —gy City or 

ustra! 


N rrom WALES AND ADJOIN- 
457; INGCOUNTIES .. .. w+ « 
PARAGRAPHS— 
Cleveland Institution of Engi- 
miso dc: S2 
“The Fastest Lostnotive Butlder 











New York. (I ted) .. 458 in the World «. 457 
LEADING a / pa ge ove esi ao OT 
Accuracy in Levélling ‘.. ,. 4597 ensington Museum.. 461 
Scarcity of Good Worknjén 5.459 | Engines for the Calif 
Why Ironworks are ing Street Railroads .. .. .. 461 
MOG ss tS OK be | , Patent Fuel .. .. .. .. #1 
Liquid Oxygen.. ve Railway Extensions 46 
alt PES TE aR 
THRoaT IRRITATION. — Soreness and tic and! 


oe indneing co 
ms Use . 

agreeable: confections, 
hye ayy gtr Bnghiedey on becom: 


moment th 
healing. So! ye Se Se Ts fae 


8 or 14 stamps), Jaume Bere & Gon Homeopethie 
Chemists, 48, Threadneedle-st , and 170; Piceadilly,”—{Apvt.] 




















o“ 


oe 


~ ewer ee TS oF 


~~ 
—* 


ort anr 2s. 


Flee 


CRM TSS em 


— 
- 


<o 


SAcos FERS 


a 


eS 


S SS FS aH 














